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Execurve Orrice oF THE Presmmer

NartoNar Regouroes PLANNING Boakd
‘WasmINeTon, D, C. :

November £5, 1948,
Tre Pxnsmm :
The White House.

"My Dear M. Presipent: At your suggestion, we have brought together preliminary plans for the
full use of the resources of the Arkansas Valley. The report, “Regiona] Planning, Part XTI~—Arkansas
Valley,” which we transmit herewith, contributes a long time approach to the development of the re-
sources of the valley and to the mpmvement of the general well-being of some seven million citizens of
seven States.

Within the Arkansas Valley are abundant resources : minerals, fuels, timber, agricultural products snd
manpower, At an early date, the readily available agricultural land wes fully used and now the pres-
sure on this resource limits the majority of farm families to the earnings from quite inadequate small
farms. Industries did not afford sufficient alternate employment opportunities. The low income of the
farming group is shared with the nonfarm group serving them, so that the purchasing power of all
groups, is low. The unfilled needs of these people are iremendous and @ great market for consumer
goods, houses, furniture,"clothing, ete., will come with the full efficient employment of the people. -

The future opportunities for work are found in part in the proposed development of industry in the
Valley. The abundant natural resources, the undeveloped power possibilities, the labor supply and the
potential market are considered in planning for s great expension in basic manufacturing industry and
in service industries. The great need to protect the soil from ercsion, to reforest land not suited for
continued - production of crops, to control floods, and to develop recreational facilities offer further
assurance of necessary employment. All educationel forces would be enlisted to assist the people of
the Valley in making the best use of the resources of the area,

The report is corifined to proposals of needed measures for full use of resources and does not
concern itself with the choice of particular agencies or means for their accomplishment. The plan
presented is designed ultimately to effect s combination of Isbor, land resources, capital, and power, which
will give the people of the tegion full employment, utilize the resources, restore and maintain the fertility
" of the land, permit the region to make its full, rich contribution to the national weslth, and support the
people at a level of living which will maintain a healthy and happy citizenry.

Smcerely yours,

Femeeio A. Derano, Ghairman.
Crarces E. Mesprau
Groree F. Yarms
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Freep OFFIcE
Darras, TExas
: September 44, 1942

Mr, Crarres W. Eror,
Dipector, National Resources Planning Board,
North Interior Building,
: Washington, D. €.

Deag Me, Exaor: This is a preliminary plan for development and conservation of the resources of
the Arkansas and Red River Valleys. Its formulation has drawn heavily upon the material available
from the research and planning efforts of people and agenciesat the community, State, and Federal levels.
It will be useful, it is hoped, in colling the attention of the residents of the ares to the possibilities of
a mors satisfactory use of resources, and in focusing national attention on the potentiel contribution
which may be expected from a fully-developed region. :

- In presenting this report, your directive that it should primarily be an outline of what should be
done, not how or by whom it should be executed, was adhered to. However, to the end that the plan be
workable, its various phases have received consideration as t6 their practical accomplishment. From
this consideration it is evident that the achievement of this plan will require a degreo of coordination of
the efforts of peopls and local, State, and Federal pgencies which does not now exist in the area.

Within the suggested fromework for the development of the area effective use can be made of
present opportunities for adjustment. Community, State, and regional projects and programs may be
expedited as they are in accord with the objectives of the plan, and naticnal programs may be modified
to contribute more directly to these ends. Full perticipation of the people in business, labor, and agri-
culture, of the educational forces, and of the universities, colleges, and research instititions is necessary
if the objectives are to be understood and realized. The State Boards or Commissions dealing with
natura] resources and the expanded Regional Couneil and Regional Committees working with the Field
Offices of the National Resources Planning Board are organizations through which this participation
may be obtained.

Very great changes are now being made in the area. ‘The national needs for manpower, for food
production, for timber and forest products, and for industrial production are pressing the people of the
area toward adjustments which are proposed in the report and which are believed, in the long run,
to be highly advantageons to the region.

Each Federal and State agency and each individual and institution asked to cooperate in the
preparation of this. plan has responded wholeheartedly. Pertinent available information has been
furnished gladly, and the agencies have given generously of the time of some of their persomnel. The
interest and the enthusiasm with which the designated representatives have worked indicate & genuine
belief in the need for programs and plans to guide the adjustments in the area.

Sincerely yours, .
Epwiv R. Henson,
Director, Arkansas Valley Planning Praject.
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FOREWORD

This report advances a plan or framework within
which it is possible for the people of the Valley to
improve their own well-being through knowledge of
what they have to work with and through forethought.
On that solid foundation private enterprise and com-
munity, State, regional, and Federal effort can cooper-
ate to develop and use all resources most efficiently.

_ The emphasis is upon the people and their use of the
resources of the Valley, While the report constitutes
a series of recommendations and suggests projects in
cortain felds, it does not attempt to indicate by whom
the projects should be undertaken, the source of their
financing, ot the order of their initiation. Programs
of action and plans for projects require further studies
at community, ares, State, and regional levels; the

responsible State and Federal agencies should evaluate -

them and be in accord on their effectiveness,

Although the report is in the form of & suggestive

general plan, it necessarily considers certain aspects of
the program by which the plan could be effected. The
program will be broad in scope; portions of it will
require large investments of capital. If the program
. is to be truly that of the people of the Valley, indi-
viduals, communities, and local and State governments
must bs expected to share its capital cost o & degree
commensurate with the benefits that accrue to them.

accomplishment.

Federal participation must be expected on a like basis
and according to recognized Federal procedures.

To carry out the development by the democratic proc-
ess will involve thres principal and separate although °
related operations. First, the building of 8 background
of public understanding of the potentialities of the
region, through education and public participation in
disoussion and planning, Next, the correlation of all
phases of development planning, so that the general:
plan and program are truly comprehensive, reflecting
public participstion, and eliminating conflicts as they
orise, Finally, action programs springing from the
planning efforts must be efficiently carried out. The
first two steps, intelligently taken, will make easier

" the third.

Clearly, these steps can be taken successfully
through several possible administrative procedures.
The administration could be achieved by existing
sgencies, by a regional authority, or by other intermedi-
ate means. It is not intended that this report ehall
imply which is the most desirable method for this
area, However, it is evident that further correlation
of the activities of existing agencies or the creation of
new coordinating machinery is necessary to translate
the plan herein presented info & program of practical

m
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PART I THE ARKANSAS VALLEY

The Arkansas, Red and White Rivers and their

tributaries drain a great area 800 miles long and half
as wide, including almost one-tenth of the land area of
the United States. Beginning in Colorado and New
Mexico, the area drained by these river systems extends
down from the arid eastern slope of the Rocldes across
the High and Rolling Plains and the rolling, broken
prairies in Kansas, Oklahoma, and Texas to the humid,
hilly, heavily wooded Ozark-Ouachita Highlands of
Missouri and Arkansas, and further south to the For-
ested Coastal Plains of Arkansas, Louisiana, and Texas.
Natural contrasts in topography, climate, seil, and
other resources are very great.

Certain statistics are compiled encompassing the
entire drainage basins of the Arkansas, Red end White
Rivers. However, the general social, economie, indus-
trial, and organizational recommendations are not
meant to apply to the portion of the area in the alluvial
plain along the Mississippi River nor to the Arkansas
River watershed above Garden City, Kans. These
aress differ materially from the main body of the
watershed. The watersheds of these three rivers, with
the exceptions noted, are referred to as the Arkansas
Valley in this study. .

This is an ares of great natural wealth and oppor-
tunity, capable of supporting its people at the highest
level of social, cultural, and econemic life and capable
of enriching the national economy. Its potentialities,
however, lie relatively dormant while the mass of its
citizens have not normally had adequate opportunities
for jobs in which they can produce efficiently and earn
a fair wage.

The potential peacetime productivity of the people
of this area has been amply demonstrated by their
performance in agriculture and industry during the
war.

The Wealth of the Valley

Fow areas in the world have been so richly endowed
by Nature with the resources and materials necessary
to support a balanced agricultural and industrial econ-
omy and to provide for a high standard of living to all
of their inhabitants.

The people—714 million of them—are a great asset
of the Valley. They serve the Nation now, contribut-
ing more than their quota to the armed forces; they fil
every local war industry with workers; surplus labor
migrates to other areas and, still, the mass of people
of the valleys is underemployed. When tools end

equipment are aveilable and trained workers are effi-
ciently operating the present farm lands, services, and
industries, they can also fill over 1,000,000 new jobs
adding the products of their labor to the wealth of the
Valley and Nation.

The agricultural resources are well suited to diver-
sified agricultursl pursuits and can contribute greatly
to the present and future requirements for dairy, poul-
try, beef, vegetables, fruit, and fiber products. The
farm business requires reorganization as two-thirds of
the farms are small and provide but bare subsistence to
the operators. Many improvements can be made and
many thousands of workers may move to more efficient
production in manufacturing or service industry.

A very large share of the petroleum and mineral
resources of the Nation are located here. The forests
contain great quantities and many varieties of soft and
hardwoods. Supplemented by the products of agricul-
ture, these resources comprise the essential materials
for many industries.

Enormous quantities of low-cost fuel—natural gas,
conl, and petrolewn—and the large potential of un-

“developed hydroelectric power are readily adaptable to

the generation of low-cost power. Greatly expanded
power at low cost to commercial and domestic power
users Will further the full use of the resources of the
Valley. .

These four great assets—the people providing a great

" labor force; the extensive reserves of minerals, fuel,

and timber; the favorable opportunities for the pro-
duction of low-cost power; and the agricultural pro-
ductivity of the region—form the foundations upon
which the future of the Valley may be built.

Economic Status of the People

The Valley was settled in the best pioneering tradi-
tion. Hardy people devoted themselves to harvesting
the timber, clearing land, breaking sod land, producing

agricultural products, and shipping these materials to.

the centers in the East where they were needed. While
doing this work, they lived in makeshift houses and
worked strenuously to make s living from the relatively
poor soil in the enstern part of the Valley, and under
a relatively hazardous climate in the western part. As
in other pioneering areas, both wages and requirements
were low.

Many years ago the agricultural resources of the
Valley were adequately manned, but the population’s
rate of natural increase reraained high-—much higher

1
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than the increase in pew jobs. The surplus workers
sought opportunities in agriculturs, dividing farms
into smaller and smaller units and foreing the cultiva-
tion of millions of actes of land which, in the interests
of soil conservation, should never have been plowed.
This cheap labor has made the use of mors efficient ma-
chinery unnecessary sed the production of labor hss
temained low, providing incomes to the majority of
farm families sufficient only to support bare subsistence
levels of living.

The overflow of agricultural workers has sought
employment in nonfarm communities and cities within
the region, creating and msintaining e surplus of labor.
In the small towns and cities serving rural aress, the
business men and others are drastically handicapped by
the lack of purchesing power of their customers.

Wages in industry and service are generally low in -

most parts of the Valley as there have always been

more workers than jobs, more goods and services than -

customers with purchasing power,

Failing to find adequate opportunities for employ-
ment in the Valley, workers have left the region in large
numbers—2 million since 1910, half s million in the
early thirties,

The per eapits income in 1940 in the States wholly or
portislly in the Arkanses Valley was as follows:
Arkansas $277, Kansas $413, Louisiana $366, Missouri
$499, New Mexico $363, Oklahoma $355, and Texas
$428. Al of these States averago less than the Nation
8s & Whole and the weighted averages of the combined
group of States is $235 per person less than the national
aversge. The income of the Valley would be raised
by $1,739,000,000 if volume of production and prices
received were equal to the average of the Nation. The
resources of the Valley when developed can raise the
income well nbove the sverage for the Nation. Such
en ineresse would practicaily double the volume of
business in the Valley.

Opportunitis for effcient work with sdequate lsnd,

equipment or tools are not available. Without these
things the volume of produet or work per worker is too
smell to give an adequate income. This low income js
shared with the persons serving farm people, tending to
estrict all phases of business, medical care, education,
Tecreation, the general welfare and development in the
Valley.

Thus, the problem of fivst importance in the Valley
s that of providing the means whereby the people may
direct their unused energies into productive channels so
that through their efforts they may raise their stend-
ard of living and contribute more to the wealth of the
Velley end of the Nation, With the ‘abundance of
working wateriels and resources within the ‘Tegion
there can be no question but that in the national interest
this :mused Iabor supply should be wtilized largely in

Regional Planning, Part X[]-

the Valley. Eventuslly, if properly developed, this
region’ may absorb and support in-migration from
other aress of the United States which have similar
pressures of labor supply, but which are less favorably
appointed with natural resources and opportunities,

Opportunities for Additional Employment

The people of the Arkanses Valley are engaged,
Iargely, in the production of raw materials on the farms,
in the forests, and in industry. Power or machinery
are not used extensively to producs or process theso raw
materials locally, rather, they are being extracted and
shipped out of the Valley. The meny industrial ad-
vantages of the area encourage the belief that indus-
tria] expansion, including manufacturing and the mis-
cellancous group of trades called services and service
industries, offers the long-range opportunity for full
employment which will give balance, variety, and sta-
bility to the regional economy.

The Valley will continue to produce and export raw
materials, but at the same time industries will be es-
tablished or expsnded to produce finished consumer

_.goods. This industrialization will provide for many

of the things so. badly needed for the reasomable
well-being of the families of the Valley and will supply

«equipment’ and tools .for increasing production in

other fields of work. The inereased employment will
raise the per capits income of the people and move a
great mass of the population in the eastern helf of
the Valley from bere subsistence into the active con-
sumer group. The expanded markets created will, in
large part, absorb the industrial output. The re-
mainder will comprise an addition to the national
wealth es well as articles to exchange for the products
of the other regions of the country and of the world.

Additional and related opportunities are to be found
in the further development and conservation of the Te-

" sources. The rivers, potential sources of abundant

electrieal power and valugble also for water supply,
recreation, irrigation, snd navigation are not ade-
Quately developed for these purposes. Floods annually
cause great damage. A comprehensive program for
Inultipurposa development of the rivers is outlined and
will afford employment for many workers and contrib-
ute greatly to the economic welfore and well-being of
the people of the Valley. . :

The land and forest resources ore deteriorating under
the pressure of use. A very great effort is required to
conserve the soil, to reforest and regrass lands better
suited to these purposes than to ewltivation of Crops.
Neglecied forest lands must be brought under better
forestry practices. Land treatment to prevent flood

. damape and silting of reservoirs is required. Recrea-

tional developments, road construction and improve-
ment, and numerous construction projects for houging



Arkansas Valley
people, providing factory buildings, schools, public

buildings, ete., afford additional opportunities for effi- '

cient employment of workers,

In the present war program the Nation’s pressing and
immediate need for manpower and materials finds the
Valley a productive source of supply. The war pro-
gram brought a number of war industries to the Region.
Unemployment has dropped considerably and the
people are much more effectively employed than hereto-
fore. However, even under the present stress of war-
time conditions, the Valley still has & large reserve of
manpower. Much ean yet be done to release under-
employed workers for immediate transfer to war jobs.
Whatever is accomplished during the war toward the
more efficient use of the area’s men and resources should
be utilized as the first step—the lever—by which the
Arkansas Valley Region may begin to lift its economy
into line with forward-looking developments elsewhere
in the country. ‘

The Part of the People

Full employment and full utilization of resources will
demand deep-seated adjustment on the parts of millions
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- of the Valley’s people. The implementing of specific

proposals relating to people, land, water, industry, and
power cells for individual and group adaptations to,
and participation in, the various steps,

Any democratic program for conserving water, land,
and mineral resources must rest on and grow out of
populer attitudes which put ‘correct values on these
regional assets. Adjustments in agriculture must pro-
ceed with understanding and application of more effec-
tive farming methods and with greater appreciation of
the value of efficiently-sized farm units. Industriali-.
zation implies more than mechanization; along with it
must come the development of leadership of an indus-
trially minded public and of worlkers trained in the
skills required. :

The adjustments necessary to meet the goals of full
employment and full utilization should not be insti-
tuted without assurance that the people of the Valley
will participate and will have an intelligent under-
standing of their operation and purpose. Above all,
one thing js clear—implementation of the plan herein
proposed must spring primarily from the will of the
people; its accomplishment must rest upon their efforts,



PART II. A PLAN FOR THE ARKANSAS VALLEY

Al of the resources required for the highest standard
of living are present in the Arkansas Valley, The
problems of the Valley sre primerily those of ad-
justment. )

Tmportant adjustments are required in education to
arouse the people to the great possibilities of their
Valley; in 2griculture to conserve the forest and soil
resources and to provide adequate farm units for farm
families; in industry to stimulate expansion of proc-
essing and conservation of raw materiels; in power
development to provide industry and domestic users
with the relatively Jow-cost power that can be had from
the streams and sbundant cheap fuels of the ares;
in labor to incresse output per man through training
and use of modern tools and equipment; and in greater
personal efficiency through improved standerds of liv-
ing including medical care, housing, household furnish-
ings, tools, food, clothing, and recreation.

Fundamental objectives of the plan are to provide
opportunities for effective work for all who want jobs,
and the full utilization of resources both during and
after the war. The plan is an attempt to point the way
toward 2 coordinated effort to mest the immediate prob-
lems of the Valley now, and in accordance with desira-
ble long-time adjustments.

Actual application of the plan will necessitate changes
and modifieations of some of these specific supgestions.
Howoever, its basie concepts.and aims are believed vital
to the rounded development of the Valley economy.

Adjustments in Agriculture

In deseribing conditions in a broad area such as the
Askansas Valley, exceptions can legitimately be taken
to the universal application of the description inas-
much as there are areas admirably adjusted at present.
" The generalizations are not made unless they are pre-
dominantly true for the broad area.

More people in the Valley ere dependent for their
livelihood directly on farming than on any other type
of work. Many in the rural nonfarm group who per-
form service functions for farm people are directly
affected by earnings in agriculture,

General Problems

Even if farmers everywhere were to receive parity
prices for their produets, the majority of farmers of
the eastern portion of the Valley would still have in-
adequate incomes because production per man is too
low.. Soils are generally poor, yields are smell, pro-
duction is limited. People of the Nation cannot afford
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to pay these farmers the prices which would be required
to provide them an adequate living from their limited
production. ’

The great effort at conservation of the soil has had
the support of practically everyone, yet the achieve-
ment of proper conservation has been rendered ex-
tremely difficult, if not impossible, by the fact that the
majority of farmers in the eastern half of the region
operate farms of insufficient size, and have practically
no funds with which to carry out conservation mens-
ures.

The problems of agriculture in the region have been
given a great deal of attention by agricultural workers
and groups of farmers throughout the ares. Research
and educational efforts have been directed toward the
solution of ferm problems. Such work has been sup-
plemented by the activities and financial help of na-
tional farm programs which are vital to the welfare
of the area. However, the pressure of people on the
land continually interferes with these efforts to attain
2 really satisfactory agrienlture.

Loans and grants are not likely to rehabilitate these
people, unless adequate expansion of their land base
is included. This in tura means that operation of
many small farm units must ¢ease, In the interests of
full, efficient employment, of the people of the Velley,
and an adequate level of kiving for-all, this step is of
utmost necessity. :

The agricultural income for the Valley was roughly
615 million dollars in 1940, This is $189 per capite for
the 3,255,000 people on farms. This incoms is not
evenly distributed as approximately one-fourth of the
648,000 farms produce the bulk of the agricultural prod-
uets sold from the farms. The average income of the
people on the remgining 484,000 farms was less than $40

- per capita,

These small farms are not adequately equipped with
livestock, tools, and equipment to operate efficiently.
The soil on many of thess forms is not suited to crop
production and is rapidly being drained of its remain-
ing productivity to support the farm families who,
though normally employed, are limited to little more
than bare subsistence, ‘They are not contributing ma-
terially to the agricultural needs of the Nation nor are
they buying many of the products of industry.

In some limited areas farm families and their hired
labor have ressonably satisfactory incomes, homes,
health, services, and enjoy s real sense of security. Such
communities will be found in the diversified whest-live-
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stock aren of south central Kansas and north central
Oklahoma and in other portions especially in the fertile
valleys of the streams,

Many adjustments are required to afford an adequate
income to farm families and to contribute to the full
use and conservation of the land resources, Land
should be put to its most productive use, worn or aban-
doned croplend returned to grass or trees with suitable
congervation measures in use generally, Surface waters
must be controlled to avoid flood damage and water
developed for use in irrigation, water supply, recrea-
tion, and power. In many aress drainsge and levee
construction will make possible more productive use
of additional lands. With these adjustments musb
come a reorganization of farms into efficient operating

units. Finally the contribution of the great forested -

areas must be improved through better mansgement.

Clonservation of the soil.—In the eastern helf, much
of the surface soil in the plowed fields has washed awey
and a very elaborate program of terracing, strip crop-
ping, green manuring, snd fertilizing will be required
to check further loss and build back its productivity.
In the western half, the damage from water erosion is
not so severe, but a combination of high winds and dry
climats make wind erosion very severe on the lighter
soils.

The climatic conditions and the topography of the soil
combine to make tillage of the rolling lands hazardous.
The smoall aperator with inadequate equipment or funds
finds the task of controlling erosion very difficult.
These conditions in pert account for the disastrous
erosion now evident. Some idea of the real condition
is implied in the estimate by conservation technicians
that 1,800,000 man-yesrs of work would be required to
check erosion and to accomplish other necessary con-
servation and restoration work on the crop, pasture,
and forest lands of the Valley. . .

Major éhifts in use of lond.~To sttain best use of
the Jand throughout the region, shifts between various
crops, grasslands, and forested aress would be needed,
and showld be included in the regular conservation
pleis for ferms, In addition to these normal shifts,
other adjustments ave required which are so difficult to
perform that they cannot normally bs carried out by
the individual former. One such adjustment is the
return of worn or abandoned cropland to grass or trees
for proper land use. Some 17,400,000 acres of such
land should be regrassed or reforested. This includes
wind-erosion areas in the West which are extremely
diffieult to return to grass, and forest lands and eroded
croplends in the East which require special forest man-
agement. (See fig. 3.) )

Need for irrigation—West of the 98tk meridian,
rainfall is uncertain and insufficient for consistent erop
production. Frequent droughts occur, with occasional
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sequences of years of partial or complete crop failure.
Under these conditions, dependence on range lands or
on dry-land crop production often causes wholesale
abandonment of farms or drastic or complete dispersal
of livestock range and breeding herds. Irrigation from
either surface water or underground water is the only
certain means of maintaining a constant supply of feed,
end the only way of providing gardens, trees, and a feed
reserve, all of which add tremendously to the security
and sntisfaction of life on the plains.

Trrigation projects of the Upper Arksnsas produce
specialty crops, food, and forage, and support a live-
stock fesding enterprise. Available waters in the
tributary streams should be developed for irrigation to
make full use of the resources and to bring greater
security to farm families in this area.

Flood-control structures are needed to prevent dam-
age to irrigation works and to crops on alluvia) bottom
lands, Such structures should be far enough upstream
to obviate maximum damage and at the same time afford
use of some of the waters collected for irrigntion of the
lands below the dams. .

An additional 820,000 acres may be irrigated from
surface waters in the region west of the 98th meridian.
This additiona! irrigation would do much toward bring-
ing about full use of the water of these streams. For
example, on the North Canadian River only 1,850 acres
are now irrigated. The proposed projects would pro-
vide water for 41,700 acres and would effectively utilize
the surface water available in the basin, The waters of
the Arkansas are fairly well utilized. Of the 1,150,000
acre-feet annually available slong the upper Arkanses
River, only 170,000 acre-feet are now unused. The com-
pletion and operation of the John Martin Dam project
will reduce this about one-half, making effective use of
practically all of the waters of the upper Arkansas.

Although studies have not been completed, the need
for water is so great in the western half of the region
that importation by transmountain diversion is urged,
provided any availzble waters can be so diverted at xen-
sonable cost. Such waters would contribute to the de-
velopment of hydroelectric power as well as irrigation
in the area.

Smallwater facilities.—Irrigation of small, scattered
tracts of land by surface storage is highly desirable.
The construction of small dams, either privately or
through the Water Facilities Program of the United
States Department of Agriculture, will make possible
the use of unappropriated waters on the small tribu-
taries of the larger streams. It is roughly estimated
that an additional 50,000 acres may be irrigated by this
means in projects ranging from 25 to several hundred
acres.

Ground water—In the High Plains especially, oppor-

tunities still exist for pumping underground water for
L]
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irrigation purposes. However, lack of comprehensive
and sdequate ground-water investigations and suitable
legislation based thereon for regulating the spacing of
wells and other controls makes this development hazard-
ous. Approximately 117,000 acres, mostly in Kansas
snd Toxas, are now irrigated from ground water. It
is estimated that, under suitable State legislation and
regulation, an sdditional 50,000 acves could be
developed. .

Reduction in flood damages—In the alluvial valleys,
floods frequently do great damage to agricultural crops,
farm lsnds, roads, cities, and other developments. Sur-
veys indicate an average annual damage of $25,500,000,
with approximately $19,500,000 of this damage to agri-
cultural Jands and the remainder to roads; cities, and
other developments. :

In the eastern part of the area the hill lands usually
produce the feeder livestock, while the rich bottom
londs produce the grain and high-cash-value crops.
Because of thess and other relationships, any damage
by floods to the lowlands has & regional significance and
flood control is vital not only to areas protected but to
agriculture and institations in the surrounding area.

Previous studies of the Valley streams have been
reviewed and a system of reservoirs planmed which
would reduce the average annual loss from floods to
$12,900,000. Locstions of the reservoirs and dikes re-
quired to bring about this control of floods sre indicated
in fig. 9.

In 2ddition to the dams and levees, the conservation
program ghould include agricultural land treatments
which reduce erosion and the deposit of silt on lands
and in reservoirs - farther downstresm. Upstream
structures and land treatments tend also to delay the
movement of water into the main channels and reduce
the peals volume of floods,

Rics ‘irrigation—In the Grend Prairie region of
eastern Arkanses, 125000 acres of rice are grown an-

- nually in rotation on some 450000 acres adapted to
. rico production, Drrigation facilities already de-
veloped have been pumping water from underground
sources which are now seriously overdrawn. As a
result, the water table has been critically lowered, and
4 temporary reduction in irrigation of rice in this
erea is required. When the proposed muitiple-purpose
Teservoir system js in operation on the White River
basin, the increased sustained low flow of this river will
comprise & logical source of additional water supply.

Extensive possibilities for rice production exist in
the Oak Flats ares west of Crowley's Ridge and in
neighboring aress. In all of this development, legis-
Jation is seriously needed in Arkansas for the eontrol
of the use of underground water. Rics can be pro-
duced in abundance here when markets justify in-
creassd production.
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Drainage—~In the lower reaches of the Arkansas
and Red Rivers and their tributaries, production losses
result from inadequate drainage. Numerous local
drainage districts designed to care for particular areas
are not properly integrated with areas above and be-
low. State and Federal engineers are seeldng mesns
of coordinating and blending sctivities in these dis-
triets in & systematic approach to the drainage prob-
lem. This effort should be enconraged and sssisted
in every way possible.

Roorganiaation of farms~The agricultural resources
of the region are now deteriorating, but the rate of loss
will be materially reduced and an opportunity for
gradual recovery will be made possible when adequate
conservation meagures are widely adopted and when
shifts in land use and other developments are carried
out. This program will require years for its complete
accomplishment. It can only be maintained by reliev-
ing the pressure of people on the land and by estab-
Jishing efficient farm units that enable farmers to care
properly for the resources, )

In many communities, committees of farm people

have studied the size of farms and the enterprise re-
quired to provide an adequate level of living for & farm
family, These recommendations call for & minimum
aanual cash incime of $700 to $800 per farm. (See
Part IIT, “Levels of Living.”)
" Approximately 58 percent of the farms in the Valley,
especially in the eastern and southern part, are in-
capable of providing a cash income sufficient for
an average family of five. However, the enlargement
of many of these small units by combining them with
other similor units, and the shifting of the surplus
people to other work and the land unsuited to agricul-
ture to other nses would make possible the average
annual farm income of $700 to $800 to the remaining
formers, :

The total number of farms in the Valley which must
thus be absorbed in other units is 212,000, or & reduc-
tion of from 648,000 to 484,000, The extent and dis-
tribution of the reduction in subregions of the Arkansas
Valley is indicated on figure 7.

If this shift were earried through to completion,
444,000 agricultural workers would be released for other
pursuits. However, since the entire shift probably
would not be feasible because of the age of many of

* the farmers, and their unwillingness to enter other lines

of worlk, an actual reduction of 320,000 workers is pro-

posed.

The typs of adjustment necessary to establish ade-
quate family-size farms varies with the predominant
type of agriculture. In general, however, there should
be two major types of adjustments, one for the western
half of the Valley, and ome for the eastern half, .

In the weitern ares, except in the irrigated portions,



Arkansas Valley

the chief factor in the reorganization is the need for
enlargement and diversification of farms to bring se-
curity to the operator under the hazardous climatic
conditions which prevail. Frequent droughts and
sequences of drought years maks it Decessary that the
operator have mesns of maintaining his investment
through these hard times, Meny residents of the area
have modified their system of farming to meet
these conditions, but the small operator and the
speculator repentedly disturb the local economy. From
the time of the first settlement until the present there
have been three or four periods in which wholesale
abandonment of farms occurred. In each case, streams
of broken and disheartened people departed. The con-
tinuity of community life was destroyed, institutions
devised to serve the area could not be maintained, and
thoss people who did remain were burdened with heavy
institutional costs. . )

Small farms should be combined into much larger
units capable of providing grass for cattle, as well as
sufficient land on which to raise feed and grain crops.
Through & program of crop insurance, the storage of
an adequate reserve feed supply in trench silos, and a
wise use of irrigation water, agriculture in this ares
can be stabilized. Community action and educational
programs will be required to avoid the plowing of lands
which can become wind erosion hazards, and to check
Ppromotional developments which would establish peo-
ple on farms of insufficient size.

Irrigated areas could assist in stabilizing agriculture.

in the region first by the assured production of feed
from these areas in drought years and by participation
in an ever-normal “feed bin program” to stors feed in
good years for use in times of dry years. This program
would make it possible for the man on an irrigated farm
to sell his hay at & reasonable price in wet years when
there is an abundance of feed throughout the region,
and would at the same time provide feed at reasonable
cost to the livestock man in years of drought.

Other improvements proposed for the western ares

include less complete reliance on wheat production and"

the adjustment of livestock numbers to the carrying ca-
pacity and feed-producing capacity of the farm.
Where recurring droughts may make it impossible
for a farmer to meet his annual obligations, it is
necessary that credit agencies adopt a system of
repaying obligations which takes into account frequent
crop failures. All credit should be extended on a
variable-payment basis, which permits the carrying
over of obligations in drought years and assesses pay-
ments annually on the basis of area production.
In the eastern half of the area, the adjustment plan
should include an increase in the production of meat,
dairy produets, poultry, fruit, vegetables, and oil crops.
This would make it possible to discontinue cotton pro-
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duction on the poorer upland soils throughout the east-
ern half where yields are low. Cotton grown in these
sections requires much more human labor for chopping,
hoeing, and picking than the returns justify.

Should an increase in short-staple cotton be required
a6 any time, if can be achieved by relaxing acreage lim-
itations in the rich alluvial lands and on the western
plains where cotton can be produced more efficiently.
This shift would seem to be more in Line with probable
world and national markets and greatly to the ad-
vantage of the region and of the people on the farms,

In the eastern half of the Valley expansion of dairy,
poultry, hog, and to some extent beef cattle produc-
tion—generally advocated for years—is still handi-
capped by the lack of an assured source of protein and
carbonhydrate feeds and pasture. Before the livestock
industry can be expected to be established in this area
on & profitable basis pastures must be very greatly
improved and concentrated feeds, hoth proteins and
carbonhydrates, produced and distributed to farmers
in & much more efficient manner than they are handled
at present. The livestock industry is not likely to ex-
pand greafly in this area on the basis of high-priced
imported feeds. While some advantage might be had
in reorganization of the method of handling of im-
ported feeds, it is believed that far more progress can
be expected by the adaptation and processing of locally
grown feeds.

Such crops as sweet potatoes, peanuts, cottonseed,
sweet sorghum, sugarcane, grain sorghum, soybeans,
corn, and other southern erops must be relied upon to
produce these feeds, Through properly equipped co-
operative feed preparation and mixing plants these
local feeds can be prepared and blended into excellent
rations available at ressonable prices to farm people,

" Ezperiment stations are now considering this feed

problem and farm orgenizations should interest them-
selves in the organization of this vital enterprise for
efficient, probably cooperative service,

When the shift in agricultural production is made,
attention must be given to equipping the farms with
sufficient machinery and livestock, and to the construe-
tion of adequate housing. A movement toward mecha-
nization of agriculture, heretofore unnecessary and even
undesirable because of the abundance of labor, is now
required. Displaced agricultural labor will have a
Ppermanent function to perform ip industrial work, in
services, and in the distribution of goods needed
throughout the area.

Forest conservation and utilization~In the eastern
half of the watershed, forests represent the dominant,
use of land and occupy about two-thirds of the ares.
The forest area of the future will, in all probability,
be approximately equivalent to or only slightly less
then the present forest rereage. Future land clearing
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and reforestation of submarginal lends will be ap-
proximately equal. .

After g half century or more of exploitation, these
forests ars producing wood products in prodigel quan-
tities in large part because of their rapid rate of growth
and a great capecity for perpetuating themselves in
spite of abuse; they produce in increment, annually, the
huge totel of 814 billion board feet of saw timber or
more than 1 billion cubie feet of all products combined.

The forests are being cut at & more rapid rate than
they are producing new wood increment, Under the
stimulus of wartime markets, present drain doubtless
exceeds increment by a considerable margin, and the
growing stock is being depreciated in both volume and
quslity. The major part of the cut is exported from
the srea largely in raw, unprocessed form,

Present annual saw-timber increment on an average
gere ranges from less than 25 board feet in the poorer
upland hardwood stands to sbout 175 beard feet in
mixed pine types. Potentially, sonual growth ranging
from 150 to 500 board fest of saw timber per acre can
be produced in thess stands. .

Privately owned forest lands, comprising 90 percent
of the total forest ares, largely lack management and
care. Ordinarily, timber is cut without regard for
probable rates of replenishment,

Tnadequate efforts are being made to protect the for-
ests and to reduce mortality losses. Fire-control pro-
grams are locally effective but annually fires burn un-
checked over extensive areas that are largely without
protection of any kind. Livestock ususlly has fres ac-
cess to woodland areas, destroying reproduction and
impairing watershed and other values. Decay and in-
sects take a further heavy toll,

Utilization problems are of first moment. The for-
ests contain hugs volumes of low-grade unmerchantable
or, silviculturally undesirable trees, chiefly hardwoods,
for which new markets and uses are urgently needed.
Milling practices are commonly wasteful due to ineffi-
cient equipment or lack of facilities for converting
wood waste into byproducts. Local wood manufactur-
ing plants are few and process not more than 10 percent
of the area’s output of wood.

The forests support veried and extensive industries
which provide employment for more than 132,000 wage
earners and livelihood for a gross population estimated
&t more than half 8 million people. This compares with
2 population of more than 2,000,000 people which, it
is estimated, the forest lands might support, once in
full productivity.

Thess forests contribute many subsidiary serviess
which need sirengthening, Protection afforded soils,
water, and other watershed values is economically im-
portant, but this service is for below potential effective-
ness because of misuse. The forests also shelter and
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sustain an important wildlife resource which has been
greatly depleted. Forest recreation, slthough as yet
largely undeveloped, is & prime resource which desorves
special attention.

A primary need throughout the forested ares is a
market for raw products of the forest, People will not
devote a great amount of energy to the care and man-
agement of forests and forest lands unless there is a
market available for the products and & measure of
profit to the individual can be expected. Establish-
ment of these markets is expected in connection with
the expansion of industry in the area.

Throughout the wooded areas also the meager stand-
ard of living in rural areas dependent more on ths crop
production from limited cleared areas without en
equitable interest in the products of the forest Jand
induces exploitation and lack of care of the forest re-
source, -Systems of tenure in the timbered ares which
give some inducement for the proper care of forest
resources are essential. Tenants on a 1-, 2-, or 8-year
lease are not likely to give proper care to the forest
resource on the lands they are leasing.

Suitable long-time credit for use in developing and
managing forests is not now available. This credit
should be provided to furnish funds for purchase, de-
velopment, end management of forest lands, intermixed
with farm lands, in family sized units,

Tazes on forest property sre frequently locally
burdensome and should be adjusted to long-time earn-
ings of the land with requirements for proper manage-
ment of the resource.

Forest restoration on a large scale is required, This
will require the full cooperation of the timberland
owners and the local public. The educationel and
technical services must be greatly expanded to establish
in the minds of the public concepts of what improved
praetices involve and what this care ean contribute in
the way of increased income. .

It is estimated that 13,400,000 seres of forest land
should be publicly acquired. Eleven million acres of
these lands are in the Owark-Ouachita subregion,
1,400,000 in the Forested Coastal Plains, and 1,000,000
in the Cross Timbers ares. Theso Jands would be ac-
quired by locel public agencies, by the States, or by the
Federal Government through the Forest Service,

Tmmnl £ g Agricultural Adjnat

. A much greater coordination of activities is desir-
able in the efforts to reduce flood damage, develop irri-
gation projects, classify and properly use the lsnd,
establish new and manage established forests, control
soil erosion, reorganize farm units, provide drainage,
ete. This increased coordination would seck to inte-
grate all of these offorts so that the interests of the
People of the Nation, Region, State, and community as
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well as the individual benefited are adequately con-
sidered. Adequate organization, financial assistance.
and authority are not available mow to effect this
coordination,

The farm people, through their community organiza-
tions and institutions and their committees for plan-
ning and cooperating with State and Federal agencies,
should have major responsibility for the local planning
of agricultural adjustments. Assistance in such local
planning is aveilable through the county agents of the
Agricultura] Extension Service and through vocational
teachers in some communities. Local organizations for
specific areas, such as Soil Conservation Districts and
other units of government, may be very helpful in both
planning and carrying out the plans.

Inbroad subregions and at the State level, State Agri-
cultural Planning Committess and State Planning

Boards would organize the efforts to prepare working

plans for these areas. The authority and the mecha-
nisms for carrying out many of the adjustments are
available now through Federal and State programs.

Major shifts of workers from agriculture to industry
will come voluntarily when the opportunities for a
better level of living are developed in other fields. The
credit organizations will be expected to assist in estab-
lishing adequate farm units through their extension
of credit for additional purchase of land by small
operators.

An expansion of the Tenant Purchase Program under
the Bankhead-Jones Act, conld provide the funds and
the guidance to & program designed to establish fam-
ilies on adequate farms. The amendments now lim-
iting the Tenant Purchase Program would have to be
modified to permit the purchass of larger farms.

The pressure for manpower for the war effort is
expected to entice small farm operators and subsistence
workers into industry or agriculture on more produc-
tive lands. This shift should be encouraged in the
interest of the Nation’s production effort and for the
welfare of the farm people. As these operators leave,
the small farms will be shsorbed into more efficient
farm units. The movement of workers from the area
will make the uss of larger machinery more profitable
and further aid in expanding the production per man
in agriculture in the region. .

The general use of electricity on the farms is con-
templated, along with the expansion of power facilities
in the Valley; the conveniences of urban electrical de-
velopment are to be brought to rural areas at reasonable
rates. Feed grinding, sawing wood, lighting, refrig-
eration, power for water systems and other services can
come from the extension of electrical lines through
REA and otherwise, to add greatly to the satisfaction
and earning power of people on the farm.

Some form of public control is required over land
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use practices that tend to destroy the continued useful-
ness of the land, This control is essential now in criti-
cal areas subject to wind erosion and water erosion and
in certain areas suitable primarily to forest produc-
tion. Such control may be in the form of regulation
to stop plowing of grasslands subject to wind erosion
or requiring erosion-control measures on lands subject
to severs erosion or to stop wasteful and destructive
processes of conversion and burning on forest lands.
Public ownership of these critical lands is another
method of control. Where the land offers opportunities
for private enterprise, public control measures are de-
sireble; where land is impoverished by erosion, public
ownership may be best.

The States now have a big task ahead in providing
some form of management and control for the many
thousends of acres of tax-forfeited lands which ap-
nually clog the assessors’ books. State legislation for
the management of these lands is usually required,
Notable progress has been made by several States in
this regard. Such lands should, after a lapse of 2 or
8 years, be taken off the market and consolidated into
units for forest or range management, Their restora-
tion and care will not only provide‘an opportunity for
useful public works, but will also be a source of steady
income to the community.

Adjustments in Industry

The Arkansas Valley is not now adequately developed
industrially. Most of the industrial development that
has taken place to date has consisted of extracting or
assembling raw materials and shipping them from the
aren to centers where markets were aveilable, thus
establishing a colonial relationship between the Valley
and outside industrial areas. Unfavorable transporta-
tion rates, inadequate credit, and other handicaps in
the economy of the area have served to maintain the
kind of industrial organization which fails to provide
the local purchasing power of processing industries
based on local materials. :

Thousands of workers in the Valley have been com-
pelled to leave in order to find employment. Many
thousands of others, however, have preferred to remain
near their homes even though opportunities for work
were few. In 1940 and 1941, some 315,000 people in the
Valley were unemployed, and under-employment was so
general in the villages and towns that another 190,000
workers needed new jobs. To this great group of per-
sons aveilable for the national war effort must be added
the 320,000 under-employed agricultural workers. Fur-
ther, the Iabor force is being augmented.at the present
time by the addition of women and by a limited num-
ber of men not heretofore classified as Iaborers ; there ars
310,000 people in this group.

In using the manpower efficiently and tully this
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-+ region could furnish workers for an additiong] 1,185,
000 jobs over the normal peacetime employment. Many
of these people are now working in war industries, A
great many more can and will be available as the
pressure for manpower causes reorganization of our
efforts to use labor and machinery more effectively.
After the war old industries should be expanded and
Dew ones established to utilize approximately 1,000,000
workers in additional jobs in manufacturing and serv-
fees. The increased standards of living would be ob-
tained by the addition of the products of this increased
work rather than by any form of subsidy,

Manufacturing

Manufacturing industries in the Arkansas Valley
can and should expand. The natural advantages of
the ares justify such an expansion. -

1. Zabor—An abundant supply of labor is assured for
the suggested future industris] ezpansion in the Valley;
those who are availabls for work will readily respond to
any calls within the region for workers paid reasonable
wages.  Moreover, the normal increase in population
adds thousands of workers to the labor foree annually,

Experience of newly created war industries Pproves

that these workers are adaptable and can readily be

trained for skilled work, A much greater emphasis by
the educationsl system on training of workers in many-
facturing and industrial skills will further assure an
adequate supply of competent laborers in the region,
2. Power—Surveys of streams in the Valley, notably
those in the Ozark-Ouachits Highlands, show s great
volume of undeveloped hydroelectrie power.

power dams, and an expansion of steam-power plants
sufficient to supply g greatly enlarged industrial devel-
opment. Less than 10 pereent of the hydroelectrie
DPower potentialities of the region have been developed.
No other région is sp favored-with an abundance of low-
cost fuel in the form of coal, lignite, natural gas, and
petroleum as this greq, These natural advantages
are such that power rates for industry could compare
most favorsbly with those of any other seetion of the
Nation, '
Power developments planned herein would approxi-
mately tripls the present amount of available electric

trification of rural ang village homes, for example,
would expand greatly the use of electrica] energy.
§. Minerals and Row Materials—The abundant sup-
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In addition to refining, processing, and fabricating in-
dustries, these materials provide the basis for the great
plastics and chemieal industries which are likely to
mean so much in the future industrial development, of
this Nation, ’
Likevwise, forest and cotton Pproducts are important
in the manufacture of cellulose, rayon, and plastics.

" New synthetic glues offer almost unlimited possibilities
for the use of forest products in making plywoods for

airplanes, furniture, boats, building materials, and pre-
Iabricated houses, while the waste forest products and
farm products also have great commercial possibilities.

In addition, two great mineral areas are situated in
the Valley. Bauxite, izon, coal, helium, carbon dioxide
£25, lead, zinc, limestone, building materials, ceramic
clay, glass sands, gypsum, and numerous other mate-
rials exist in commercis] quentities easily acoessible for
manufacturing,

Agricultura] products in the region offer great oppor-
tunities for manufacturing, The livestock, cotton,
Ppeanuts, sweetpotatoes, soybeans, rice, broom corn,
grain sorghums, wheat, fruits, and vegetables all have
commercial manufacturing possibilities.

The Valley as a whols is especially favored in both'
the quantity and variety of products that may 50rva 85

. 8 basis for industrial expansion,

4. Markets~—The requirements of 2 Nation at war
have created a huge market for many products that -
may be manufactured within the region from raw
materiglsthere. The war program hasled to the devel-
opment of critical materials existing within the eres.
Continued demand by the Nation for consumer goods
may confidently be expected to afford markets for years
to come.

In the postwar period the Arkansas Valley will have

‘another great market at home, Under & program of

full employmient the People of the region will afford s
market for large quantities of manutactured goods.
The magnitude of this market i indicated by these
Dow-existing deficiencies which wil] be filled when
the people are fully employed and able to buy the
things they need: 682,000 new houses; repairs for 600,
000 other houses; 1217,000 sanitary wator systems, in-
cluding bathrooms, septic tanks, pumps and plumbing;
an additional $50,000,000 worth of clothes annually;
790,000 cook stoves, refrigerators, washing machines,
sewing machines, setg of furniture, sets of dishes, sets
of cooking utensils, and other similgy articles. Ex-
tensive needs are evident also in farm equipment, ma-
chinery, and electrioa] fixtures,

Flanned Industrial Expansicg '

. Six arees in the Valley. are properly logated for
industria] expansion with reference to raw materials,
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labor, and potential or existing power and transpor-
tation facilities.

" Area No. 1, in Colorado, New Mexico, and Kansas,

centering sround the upper Arkansas River, takes
advantage of the coal, lead, and other minerals of that
area, and of the great supply of agricultural products

in the irrigated valleys.” Water is limited for indus- -

trial development and only carefully selected indus-
tries aré suggested here. Somé labor will be avail-
able as a result of the reorganization of farm units and
the periodic unemployment in the mining villages.

With additional electrical power made possible by a
transmountain diversion of water, and with an expan-
sion of steam-generated power, electrical furnaces
conld be provided for making elloy steel. Such a de-
velopment could lead to an increase in machinery
manufacturing. ’

Enterprises which might be developed and expanded
here are: canning, vegetable seed, dairy products, meat
packing, furniture, cement, ceramic products, drills,
machine-shop products, pipe, steel bars, flat steel, stoves,
structural and ornamental steel products, mining ma-
chinery, farm machinery, novelties, ornaments, chemi-
cals, bathroom and kitchen fixtures, smelting, and glass.

Expansion of manufacturing might in time afford
full employment to 8,000 additional workers in this

area.

Area No. %, in the Texas Panhandle and extending
porth through the Oklahoma Panhandle into south-
western Kansas, is one of the richest natural gas areas
in the Nation, and can draw upon peiroleum, natural
gas, livestock and grain products. Extreme cers must

be exercised in planning industrial expansion in this

avea hecause of water deficiencies. Industries using
great quontities of water would deprive agriculture
and domestic consumers of necessary water. Except
for displaced agriculturists, labor would not be
abundant in this area.

_ Industries capable’of being developed and expanded
are: dairy products, meat packing, high-octane gaso-
line, aleohol, ceresls, leather products, ceramic products,
wallboard and plaster, machine-shop products.  Full-
time employment in manufacturing for %7000 additional
workers might. be created in the decads following ‘the
war, .

Area No. 8, in Central Oklahoma, contains petro-
lsum, natural gas, building ‘materials, glass sands, clays,
limestone, wheat, grain sorghums, cotton, peanuts, live-

stock, broom corn, and numerous minor crops, all of

which can be utilized for industrial expansion. More-
over, large numbers of people in this area are under-
employed and sorely in need of additionsl work.

The following include important possibilities for
industrial expansion: Cereals, cheese, feeds, flour, n}eat
packing, oleomargarine, salad dressing, shortening,

¢
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" apparel, furniture, aleohol, high-octane gasoline, paint,

soap, synthetic rubber, shoes, asphalt roofing, brick,

~ cement, glass, mineral wool, tile, foundry products,

machine-shop products, tableware, farm machinery,
batteries, airplanes and airplane equipment, rubber
products. Employment of an additional 41,000 work-
ers is recommended as & post-war goal.

Area No. 4, in eastern Oklshoma end western Ar-

. kansas, contains coal, petroleum, limestone, lead, zine,

natural gos, mercury, manganese, and slate in abun-
dance. Agricultural products are cotton, grain, pea-
nuts, hardwoods and softwoods, fruits, and vegetables.
This ares Likewise has an oversupply of labor which
exerts a great pressure on the land.that should be re-
lieved. " Hydroelectric power and steam power can
readily be obtained. Water is plentiful.

‘Products which might contribute to further indus-
trialization in this ares are: canning, dairy products,
meat packing, quick-frozen foods, textiles, apparel,
furniture, gliders, plywoods, radio cabinets and assem-
bly, wooden boxes, paper boxes, enameled products,
zine smelting, fertilizers, grain alcohol, nylon, plastic
powders, resins, synthetic rubber, coal tar products,
coke, small leather goods, brick, fibre glass, glass, glass
containers and blocks, spun glass, wallboard, bolts and
nuts, wire, mining machinery and tools, oil refining and

" drilling equipment, suto tires and tubes. This .area,

along with Areas 5 and 6, has great advantages in
chemical and plastic industries. The sbove industries
might account for an increase in employment of 46,000
above the 1939 level. '

Ares No. 5, situated in two belts in the Ozark-
Ouachita Highlands, has hydroelectric power and steam
power potentialities, as well as lead, zinc, iron, and
many other minerals. A variety of both hard and soft
woods and agricultural products are available for use.
Here, too, a great mass of people are underemployed
and must find additional work opportunities. .

Industries which might be developed and expanded.
in this ares are: Brandy, canning, dairy products, de-
hydrated products, meat packing, poultry processing,
quick-frozen foods, Wines, awnings, cotton textiles, ap-
perel, sheets, furniture, veneers, windows and doors,
printing, fertilizers, lime, belts, luggege, shoes, brick,
cement, tile, foundry products, machijne-shop products,
stoves, structural steel, galvanized products, electrical
appliances, boats, In this area 29,000 additional
workers might be provided with jobs.

Area No.§ s located in the Forested Coastal Plains of
Arkansas, Louisiana, and Texas. Natural gas and
petroleum, and timber, cotton and other agricultural
products, are all available in great quantities. Ap-
proximately one-half of the farm workers of this area
should be employed in industry.

Enterprises which might be developed and expanded
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in this area are: Beer, feeds, meat packing, oleomargine,
syrups, starch, cotton yarn, rayon, cotton goods, ap-
parel, mottresses, sheets, furniture, matches, plywo9ds,
veneers, paper and paper products, lithographing,
printing, ammonia, drugs, fertilizer, lineoleum, raw
and fabricated plastics, sulphuric acid, synthetic rub-
ber, petroleum refining, shoes, brick and tile, cement,
gless, air conditioning equipment, bathroom equip-
ment, foundry products, iron and steel products, iron
smelting, stoves, alufinum and its products, tableware,
electrical appliances, electrical wiring and motors,
fluorescent light bulbs, auto tires, tractors, rubber
products.  Approximately 59,000 additions]l workers
might be employed in industry here in the post-war
decade.

Albogether new manufacturing  developments in
these six areas might lead to the employment of 930,000
workers, This would bring the total thus employed in
the Valley to 460,000 people.

Future Manufacturing Industry

An expansion of basie processing of raw. materials
has oceurred in the Arkansas Velley as a part of the
Nation’s program to inerease war production. In order

" to secure the further expansion of manufacturing, to
supply the peacetime needs of the people, and to utilize
the resources and the labor of the region, a coneerted
effort by the people of the Valley is required. Tnsofar
8s possible, private industry and community effort
should be relied upon to bring about this expansion; in
certain fields, local, State, and Federal assistance may
be needed.

Edusation program.—In this plan, great reliance is
being placed upon the people of the Valley., For too
long they have lived in the hope that someone from
outside the area would establish industries here to
develop the local resources, The people of the Valley
should be aroused to g reg] appreciation of the possibili-
ties for a better life which, are latent in their resources of
labor, raw materials, and power, They should be
brought to  realization als of the fact that they them-
selves form the logica] group which should carry out
the needed developments. Al of this can best be ac-
complished through g program of edueation which
points ont the advantages of the ares ang ways in
which the enterprise of the people living there can
create for it its proper place in the life of the Nation,

Evpansion of Ppower—A primary requirement for
the expansion of some industries is an ample supply of
Power at favorable rates, Through this plan the present
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Governments cooperate with private industry to make
available low-cost power for industrial and domestic
use.

Capital for industrial empansion—When the people
of the Valley are vitally interested in developing the
resources of the Valley it is believed that much of the
“venture” capital required to establish new industries
will come from them. Those who have participated in
the development of the oil, natural gas, timber, and
other raw materials may cooperate in helping finance
the expansion of industry so vital to the ares. Many
of the industries proposed would use established proc-
esses and methods with risks fairly well understood.
Such plants can be financed cither privately or throngh
cooperative community organizations,

In the case of new processes or methods, a favorable
report from the “Research Organization” suggested be-
low would assist the management, in securing proper
financing of the venture. In the expansion of industry

_ for war production the Federal Government has as-

sisted in the expansion of facilities operated by private
enterprise. While specific recommendations ars mot
made as to the methods it is believed that new methods
of financing could be developed to assure capital for pub-
Licly desirable industrial development of resources.

Oorwersion of existing war industries~The indus-
triatization of the Arkansag Valley depends in part upon
the successful conversion of war production plants to
Peacetime production. At Present approximately 150,
000 persons are engaged in war industries and when
peak production is reached the number may be over
250,000. Ronghly one-half of the workers in war indus-
tries are in plants having strictly war functions,

A number of plants are producing goods required in
time of peace and thus will not require extensive con-
version. Examples include aluminum, zine, steel, avia-
tion gasoline, aircraft, synthetic rubber, prefabricated
housing, and others, It may be that aireraft-productive
capacity will far exceed market requirements and con-
siderable contraction may be necessary,

The diffcult problem will come in connection with
shell Joading, powder, explosives, and ammonis, plants.
Here conversion will be extremely difficult and costly.
Perhaps the best that cen be hoped is that some of them
may be used as stand-by munitions plants in case of
future need. Shell-loading plants possibly counld be
converted to the production of smal] machines, equip-
ment, tools, kitchenware, stamped and pressed goods,
motors, and-other produets, Powder, explosives, and
ammonia plants possibly could be converted to the pro-
duction of certain fertilizers, chemicals, and plastics.

For any industry, conversion will be extremely costly
both in time and Ioney. Tt will undoubtedly require
plant additions, retooling, additional machinery and
equipment, different labor skills, and so on, If con-
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version is to be attempted, it is imperative that advance
plans be made before the war ends. Moreover it is indis-
pensable that work begin immediately on the abuve
problem.

Research in monufacturing processes—As a part of
the program for the development of the Arksansas
Valley a coordinated research effort should be made.
Cooperating in this undertaking would be various
state institutions, industries, and agencies of the Fed-
oral Government, At the moment, industrial research
is confined to that being done only in piece-menl fash-
ion by isolated institutions.

Such a research organization would center its atten-
tion upon the development of practical processes and
methods for the fabrication and distribution of the raw
materials in the Valley, As an example, anticipating
the extensive building program required for the con-
struction of the 682,000 new homes that are needed,
plans should be made for the mass production from
loca] materials of low-cost homes equipped with efficient
air-conditioning, heating, and water systems, electrie-
ity, insulated walls, and other features of modern hous-
ing, Similar epproaches should be made to the pro-
duction of furniture, equipment, and tools suitable to
the needs of the area.

Much could be dome in coordinating the research
activities of existing institutions and private industries
in the area by means of a coordinating agency. This
research organization would cooperate in the develop-
ment of new methods of using wood, minerals, building
materials, and other products, and in establishing pilot
plants to demonstrate end test these methods. Out of
this would come the development of private companies
or cooperatives to produce goods commereially.

Such research is required if the small industrialist is
to continue to participate in the development of the Na-
tion, since he does not have either the capital or the
personnel to do this work for himself.

Services and Service Industries

‘When 230,000 new workers are engaged in manufac-'

turing pursuits, a much larger number must be em-
ployed in services and service industries,

Tt has been estimated that the anticipated expansion
of the various service industries made necessary by the
shifts in agriculture and the increase in manufacturing
would create the following new jobs: mining, 15200;
construction, 128,600; wholesale and retail trade, 164,
800; transportation, communications and other public
utilities, 141,900; finance, insurance, and real estate,
34,200; business and repair services, 928.900; personal
services, 87,500; amusement, recreation and related
services, 94,200; professiona] and related services,
102,700; public service, 49,300; miscellaneous serviees,
30,400 This makes a total of 807,000 new jobs in the
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service field, the amount of employment believed neces-
sary to maintain a desirable balance of employment in
agriculturs, service industries, and manufacturing.

Other Adjustments

In addition to the shifts from agriculture to indus-
trial employment required in this plan, certain other
changes are also necessary to the rehabilitation of the
Valley economy.

Health

In spite of efforts made by the medical profession
and by various private and government agencies, medi-
cal care and hospitalization are quite inadequate in
the Valley, especially in the rural areas. In the eastern
half of the Valley, malaria is prevalent in the lowlands,
and hookworm, malnutrition, dysentery, and typhoid
fever are present to an alarming degree.

The Arkansas Valley is largely an agricultural region.
In the west, farm population for the most part is
sparsely scattered on farms and ranches, requiring either
doctor or patient to travel great distances for medical
care. In the easternhalf of the Valley the low economic
status of many families makes adequate medical care
unattainable. Throughout the Valley the majority of
the doctors are concentrated in the larger towns and
cities. Many of the doctors in the rural areas are more
or less inactive because of their age. The situation with
regard to dental services is equally inadequate. A lack
of hospital and diagnostic facilities in rural areas tends
to prevent the location of young doctors in these ereas.

In rural areus one physician should be available for
every three to four hundred families, so located as to be
reasonably accessible to the families at all times. In
addition to this, the services of specialists should be
availoble in centers for consultation and special care.
Hospital facilities should be provided at the rate of one
bed for approximately each four hundred persons, with
the essential drugs prescribed by the physicians con-
veniently available. Provision should be made for ade-
quate dental services with the use of dental trailer clinics,
especially in rural areas where the population is seat-
tered and local dentists are not available. Local full-
time public health services should be provided in every
county. In order to prevent disease in rural aress each
farm home should be made sanitary by screening, pro-
tection of the water supply from contamination, and
sanitary disposal of human waste.

There are not nearly enough hospitals in the area
to serve the people. 'This is especially true in the farm
and rural-nonfarm communities. Approximately 300
small 30-bed hospitals would be required to bring rea-
sonable hospital facilities to the Valley. In each of
these hospitels doctors could. organize and operate
clinics to provide complete medical service to the
surrounding area.



14

Many of the main streams of the Valley are polluted,
and & pollution control program should be agreed upon
and put into operation. The senitary engineers of the
various States have cooperated in classifying the
streams and suggesting places requiring treatment of
sewage and regulation of industrial wastes, These
rough classifications are shown in fig. 9. In proceed-
ing with this program, additional research or survey
studies are required and specific legislation is necessary
in many of the States.

. Anticipating 2 great need for hospitalization for
those disabled in the war, it is possible that a system of
community hospitals can now be established to serve
both disabled soldiers and the civilian population, and
to serve also as clinical centers. Through a joint
planning approach, the location and method of opera-
tion of these centers can be determined, and the hospitals
can be built with funds supplied by community, State,
and Federal governments,

- In seeking adequate medical care, & more exhaustive
study should be made to determine the health needs in
each area in the Valley, All professional groups and
agencies should be consulted and their full cooperation
solicited. Such cooperation can assure the develop-
ment of efficient techniques of practice. While the
major program for medical care centers shout the rais-
ing of the economic status through full employment of
the people of the Valley so that they may pay for their
medical care, it is recognized that this cannot be immedi-
ately and completely effected and that additional publie
support must be given the Public Health Service and

medieal profession if adequate medical care is to be
made available,

Education

When the Arkansas Valley moves into s program
of full employment, very profound changes will be
made in the everyday life of all the people. It is
important to the success of the program that people
understand what it will mean in terms of their use of
resources, the relation of their jobs to the total develop-
ments and their full measure of responsibility in effect-
ing this great change,

Educational institutions, public schools, universities,
colleges, and various public and, private agencies must
coordinate their efforts in order to assist people to make
Decessary changes in both attitudes and performance,
They must work with the people in each community in
the development of plans to it the coramunity into the
new path of operation in the Valley.

Students in the schools must become aware of world,
national, regional, State and community affairs, prob-
lems, and relationships; and school leaders must assume
the responsibility of stimulating an intelligent, under-
standing participation in community affairs by all of
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the people. Also, school leaders must themselves par-
ticipate in planning and carrying out community proj-
ects, in encouraging conservation and proper use of
resources, and in bringing about the participation of
all of the people of the community in effecting well-
rounded community development. Discussion groups,
forums, and planning committees in which workers at
all levels participate are required to create an under-
standing by the people of the possibilities for Tegional
growth, :

Approximately 780,000 young people in the region
are between 15 and 20 years of age. Some 641,000 of
these boys and girls are not attending school. Strenu-
ous efforts should be made pot only to keep them in
school but also to encourage their active participation
in programs designed to promote community welfare.
More emphasis should be placed by educators on specific
training in trades and in the development of community-
wide projects.

Through regular channels in each State, appeals
should be made to teachers and school officials to par-
ticipate in community, State, and regional planning
functions. Educational material on regional develop-
ment should be distributed, and community plans and
experiences should be exchanged.

Federal aid for school training and camp operation
should match State and community contributions to-
ward this program for extended education snd com-
munity development.

The concept of full and efficient employment of the
people necessitates in turn new concepts of work train-
ing, use of equipment and tools, housing, medicel care,
and other basic factors in modern life. In a balanced
national econoimy, each worker's importance as a con-
sumer is equal to his importance as s, producer. Pro-
vision for adequate diets for workers in industry and
agriculture assures markets for farm produce. Simi-
larly, adequate purchasing power of farmers and in-
dustrial workers should assure markets for industrial

_goods.  Furthering acceptance by the people of this

general concept of an economy of abundance in_ place
of a scarcity economy is largely the job of educators.

Recreation

- Full and efficient employment of the people will cre-
ate a great increase in the use of recreational] facilities.
Aspects of recreational development requiring public
consideration are coordination of regional, State, and
aren facilities, and commercial development and com-
mugity improvement designed to meet loca] recreational
needs.

The abundant recreational features of the Ozark-
Ouachita Highlands and the hillg and mountains of
southern Qklahoma are not gs aceessible to tourists as
they should be. To remedy this, a parlway has been
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suggested which, beginning in Missouri, would sweep
down through Arkensas into southern Oklahoma.
Properly integrated with State plans for recreational
development, this parkway would increase the revenue
of the area far beyond the cost of its construction. As
& part of a national system of parkways this Ozark one
would connect with the Mississippi parkway and even-
tually connect with others developed in the Rocky
Mountains in the West.

In integrating recreational plans for the Valley, full
recognition of the needs for perk and recreational de-
velopment in all States could be assured through their
participation in a regional committee set up for this
purpose. Among the aims of such & committes should
be the establishment of uniform licenses and require-
ments for lodges, camps, and other commercial recrea-
tion enterprises.

In the development of all dams for flood control,
power, water supply, and of conservation and stream-
improvement work, full consideration should be given
to recreational possibilities. For example, the shore-
line along all artificial lakes, and land along each stream
having notable recreational possibilities, should be pub-
licly owned and should be developed in accord with
the plans of State and regional recreation committees.
A proposal for the development of parks, dams, park-

_ways, and other recreational festures is indieated -on
fig. 13.

The commercial aspects of recreational development
in the Valley are expected to add materially to its in-
come and to contribute a great deal toward the goal
of full employment.

In addition to promoting commercial recreational
developments, a much greater emphasis must be placed
upon community recreational facilities. Swimming,

boating, and bathing should be located within 50 miles -

of all the people. Construction of facilities for these
water sports should be largely a community responsi-
bility, planned and ¢arried out with the help of youth
camps. Also numerous attractive parks can and should
be provided within the area. .

Transportation

The Valley is now well served by both railroads and
highways, and it is extremely likely that this situation
will continue. In addition, a very great expansion in
air transport is foreseen. This development will in-
volve a considerable increase in the number of airports
“and in the development of feeder lines for mail and
cargo delivery to communities throughout the ares.

Specific problems of communities and aress will
doubtless mecessitate many Jocal modifications and
adaptations of highway, railroad, air and water trans-
portation facilities as new developments occur in the

region.
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A program for the equalization of freight rates
within the region with those of other regions is essen-
tial for the proposed industrial development. The
Committee of Governors in the Southern States and
the Tennessee Valley Authority are now working with
the Interstate Commerce Commission to secure an ad-
justment and equalization of freight rates of the South
with those of other sections of the Nation.

As industry increases in the area, the pressure for
more transportation facilities at cheaper rates will in-
crease; this in turn may malée imperative the develop-
ment of all possible water transportation in the lower
Valley. Study of trensportation possibilities on the
streams of the Valley show that, in view of present
freight rates, the savings in transportation costs by
providing 9-foot channels on the Arkansas River to
Tulsa, Oldahoma, on the Red River to Shreveport,
Louisiana, and on the Ouachita River to Felsenthal,
Arkansas, would approximate the costs involved. These
possible developments are indicated in figure 7. In all
cases involving shipment to factories of 2 large emount
of raw materials, full advantage should be taken of
cheap transportation costs by the development of navi-
gation on the streams indicated.

Careful study should be devoted to the possibility of
& large postwar exponsion of air transportation for
passengers and express. The desirability of utilizing
the great flects of planes likely to be available after
the war, plus the large capacity for the manufacture of
airplanes, male such an expanded use almost inevitable.

The interstate barriers against free movement of
trucks in interstate commerce have been modified be-
cause of the war.  Full use of such truck transportation
after the war should be permitted in the public interest
for more convenient or economical transportation.

Urban Communities

If the foregoing economic adjustments are carried
out to provide continuing full employment and higher
standards of living in the Valley, it will be necessary for
the cities, towns, and rural communities to prepare
themselves for full participation in this new life,

In the next 10 years, the nonfarm communities in the
area may increase by about 1,834,000 persons, or nearly
45 percent, largely as a result of the shift of workers
from agriculture into other pursuits. Most of the
established cities and towns will increase in population,
and new ones will spring up around new industries.

Most of the cities within the Valley are comparatively
young and have not developed unhealthy conditions
to the extent encountered in cities located in certain
other sections of the country settled at much earlier
periods of our history than was the Valley. That does
not mean, however, that they do not have incipient ills
in the form of inadequate street patterns, premature
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subdivisions, blighted property, fringe slums, confused
railroad terminals, substandard. housing, lack of sani-
tation, and the like. Ymmediate and determined efforts
to correct these maladjustments must be undertaken if

the various communities are to offer anything worth-

while toward the greater development of the region.

Strictly urban communities are expected to add ap-
proximately 1,000,000 people to their population in the
next 10 years by movement from rural areas and by
natural increase. ‘This great shift is already under way
and the establishment of war industries and camps in
many of the cities has shown the cities to be generally
unprepared for such rapid expansion. Congestion,
lack of housing, and overcrowding of restaurants and
hotels embarrass the war program and also hold a con-
tinual threat to the health and general welfare of the
people. .

Full employment of the people at reasonable wages
will result in a huge increase in general business. Food,
clothing, furniture, service, and recreational demands
will practically double. Better homes in betfer com-
munities and neighborhoods will be sought.

Redistribution of the Labor Force

Total Labor Force

At the beginning of the war there were 2,400,000
workers in the Valley. About §70,000 of these were
employed in agriculture, 230,000 in manufacturing, and
943,000 in the miscellaneous group of trades called
services and service industries. This group includes
. those working in mining, construction, transportation,
wholesale and retail distribution of goods, machine
shops, garages, and various professions, including edu-
cation and similar pursuits, (See Fig. 1)

Approximately 20,000 were in the armed forces and
an estimated 12,000 were in pre-war defense work.
The number of those unemployed or working on relief
programs was estimated to total 815,000. Since the
last census there has been an exchange of workers with
other areas; soms have left this region and some out-
siders have been employed in war work here. No
statistical information is availeble on the exact balance
at this time,

Under the pressure of the war program, the number
of workers will be increased by about 310,000, aside
from the normal annual natural increase. At the height
of the war program the Valley will have a labor force of
2,800,000. Two hundred thousand of these will prob-
ably he women workers and 110,000 will be additional
male workers not normally in the labor force. Anan-
tieipated - increase in population of 1 percent per year
indicates a probable total ef 7,800,000 people in the
region within the coming 5 years. This is predicated
on the assumption that none of these people will mi-
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grate out of the area. The expected labor force at
the end of 5 years is 2,825,000. Of the 310,000 addi-
tional workers who entered the labor foree during the
war effort, 100,000 will have been dropped. These will
be mostly women.

In 10 years the population is expected to reach
8,200,000, with 2,900,000 people in the labor force.
Another 50,000 of the 310,000 increase that came during
the war will have been dropped. '

Agriculture

To achieve full and efficient employrment in the Valley,
the total number of workers currently employed in
agriculture, 970,000, should in the next 10 years be re-
duced to 650,000. (See Fig. 2.) Properly equipped,
this number of workers could operate the farms, con-
serve the soil, and earn sufficient incomes to enjoy the
level of living anticipated in this report for rura] areas.

Manufacturing

Manufacturing of raw materials into finished goods
has been extremely limited in this ares. Only 230,000
people were employed in this work in 1940. Immedi-
ately at the closs of hostilities, war industries in the
Valley should in part be shifted to production of con-
sumer goods. At the end of 5 years, 375,000 workers
could be employed in manufacturing, and by the end
of the 10-year period 460,000 could be working in this
field, if industrial possibilities are effectively developed.

‘War Industries

It is estimated that pre-war defense work erployed
12,000 people in the development of airports and in
other special defense efforts. Actual war industries
employing over 250,000 workers in menufacturing or
processing of war materials are in operation or under
construction at the present time, Housing, incressed
transportation, communications, governmental war
organizations and other undertskings are expected to
swell this total to 455,000, This number will taper off
after the war, the industries insofar as possible being
transformed into peacetime goods industries, with some
continuing production of actual war goods.

The Unemployed and Relief Workers

Approximately 460,000 persons were classified as
unemployed, on relief, or on Federal work projects in
1940, Elimination of duplication in agriculture and
other services reduces this number to 315,000. It is
contemplated that all able-bodied workers in this group
will be absorbed at the height of the war program.

The Armed Forces

Approximately 20,000 workers from the Valley were
in the armed forces before the war. It is expected that
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approximately 450,000 will be so classified at the height
" of the war program, assuming an Army of 7,500,000,
Anticipating a somewhat larger standing ermy, prob-
ably 40,000 would be in the military forces at the end
of 5 years, and 30,000 at the end of the 10-year period.

Service Industries

Beginning with 943,000 employed in this field, the
number would be expected to increase to 1,120,000 peo-
ple at the height of the war program. The specific
occupation of many of these workers would shift during
the war. A. very significent decrease of those working
in the automobile service industry, as well as in pro-
fessional services and wholesale and reteil trades, is

contemplated. ‘There would be a great wartime in- -

creasé in transportation, communication, and govern-

mental activities related to the war program. At

the end of the 5-year period a further increese in
+ this field is contemplated to balance more nearly the

increase in manufacturing; by the end of the 10-year

period the number of workers n manufacturing, serv-
. ices, and agriculture would be as shown in figure 2.

Conservation and Development Work

. Tmmediately at the ¢lose of the war it is antieipated
that soldiers will be returning from the army camps in
large numbers. Industrial plants throughout the Valley
making strictly wartime goods will taper off and release
many workers so thet through the period approaching
the end of the war and pending the conversion of war
plants to peacetime goods production it is anticipated

that & good many workers will be available for employ-

ment, Although contemplating that expansion of
private industries, services, and service industries will
eventually absorb practically all of this labor, it is
essential that economieally sound public improvement,
programs be planned in detail and ready for construe-
tion in time to give emiployment to labor as this labor
is released from its wartime work.

There is an abundance of sound developments that
must be carried out in the Valley so that in the interim
while industry is changing from war production to pro-
duction of peacetime goods no persons need be unem-
ployed who are willing to work. It is extremely im-
portant that work opportunities be planned for this
transition period so that there will be the minimum loss
of purchasing power on the part of workers, no great
rush back to the land for subsistence living, end no
feeling developing on the part of returning soldiers and
workmen that their services are no longer needed. This
can be done with foresight and planning. Economically
sound developmental programs can be had in this area
by careful planning now. Private indu.stry, Fefieml,
State, and local governments are now giving cousidera-
tion to this problem.
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Great reliance must be placed upon private enterprise
for the bulk of employment even during this transition
period. This employment may well come in the actual
construction and conversion of industrial plants and in
the building of homes. Use of reserves of capital to
construct homes immediately at the close of the war
offers a great opportunity for employment.

State, county, and city governments are now plan-

- ning repairs and new construction in the form of public

improvements on which work can be initiated immedi-
ately. A preliminary estimate of the volume of such
improvements in the Valley, based on careful studies in
only a few communities, would indicate something over
$400,000,000 worth of capital improvements needed in
the region. In addition, State highway departments
have extensive plans for road improvement and
construction.

The economically justifiable projects in the fields of
irrigation, flood control, pollution control, water supply,
recreation, and power development suggested in this
plan would require more than $500,000,000. It is not
contemplated that these projects could or should all be
initiated at once, but over the years as required, these
projects can be used in connection with expanding em-
ployment in private enterprise to maintain a reasonable
degree of full employment.

Land conservation and forest management are vital
to this region and to the Nation. A very great amount
of work would be necessary to prevent further deteriora-
tion of our land and forest resources. Estimates have
indicated that approximately 1,800,000 man years of
Iabor will be required to check erosion and deterioration
of land resources. This great amount of work can more
efficiently be done by the farmers on the land and would
be & part of a program to maintain incomes in rural
areas.

In addition to those absorbed in private industry
during the transition from war to peacetime production,
it is estimated that employment must be found for 275,
000 workers in making civic and other public improve-
ments, in conservation work, and the development of
resources. Such work should be done insofar as possi-
ble by private contract—contracts let and work begun
immediately with the closing of the war, Employment
in these fields would be expected to taper off and private
enterprise should absorb practicelly all workers by the
end of & 10-year period. - .

Education

Under the proposed plan for the Valley, immedi-
ately at the close of the war all of the returming
soldiers who desired to continus in school would have
an- opportunity to do so. They would enter regular
educational institutions or camps designed to earry
out community improvements in combination with an
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educational program for training workers for indus-
trial and agricultural work,

Supplementing this group would be youths between
the ages of 14 and 18 years, who have heretofore
dropped out of school and sought work in competition
with adults. It is estimated that 150,000 young people
could take part in this educational program within
5 years. Increasing participation would swell this
number to 200,000 in 10 years.

Summary

If the plan is successful, the labor force would be
fully employed at the end of 10 years. There would
be 650,000 workers in agriculture doing some additional
work on conservation, 460,000 in basic manufacturing
industries, 10,000 in the production of war materials
and maintenance, 30,000 in the Army, and 1,550,000 in
service industries, with 200,000 in continued education
and community development work.

Not all that needs to be done can be done in these
10 years. But much progress could be made in the gen-
eral endeavor to make full use of the waters of the

rivers, protect the soil, develop power, build and elec- -

trify homes, construet sanitary units, and carry out
many other needed projects. Better medical care would
assure a sounder, more capable group of workers. A
funetional educational program would engender under-
standing participation in regional and national efforts.
The majority of the people will have an acceptable level
of living and will be ready to make even greater prog-
ress in the next decade. ,

Summing up, the speeific things which must be done
in the Arkansas Valley relate to:

1. Enlargement of farms—Small, inadequate farms
should be combined into efficient family-size enter-
prises; plans should be formulated for conservation of
the soil; and livestock, machinery, housing, sanitation,
and other factors necessary for efficient operation
should be made available to farmers.

2. Employment.—New jobs should be provided for
1,135,000 workers in the next 10 years, This should
be done by:

(a) Stimulating the establishment of new manu-
facturing industries which would employ 280,000
workers;

(b) Expanding service industries to employ an ad-
ditional 807,000 workers, ’

3. Communities—Programs for communities should
include:

{2) Development of rural industrial communities for
rural nonfarm workers of sufficient size and number
to accommodate an increase in this group of 800,000
People during the next 25 years;

(b) Development of well-planned urban communities
to serve workers in new industrial centers, and exten-
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sion of existing communities to accommodate one
million additional people in the next 15 to 30 years;
(c) The re-planning of existing cities and towns to
eliminate slums, substandard housing, traffic conges-
tion, and duplication of services; and to provide ade-
quate school facilities, rapid transportation facilities,
protected residential areas, industrial areas, and park-

- ing space.

4. Power—Electrical power facilities in the region
should be expanded to supply the 21 billion kw.-hr. of
energy required for relatively full development of the
region. This should be done by:

(a) Constructing dams and installing generating
equipment for hydropower development;

(b) Expanding present steam-electric generating
plants anid constructing new ones;

(c} Providing electricity to 385,000 farm homes
through the construction of new rural distribution lines
and additional transmission and generating facilities.

5. Industrial research.—A. research and experimental
program should be established to develop processes and
build and operate pilot processing and fabricating
plants for the demonstration of new uses of raw ma-
terials produced in the area. N

8. Housing—Some 682,000 new houses should be
builé; major repairs should be made on 300,000, and
miner improvements on 235,000. Industrial develop-
ment to make materials for use in building new houses
will also be necessary.

7. Water systems—Processes should be designed and
plants constructed to produce 1,200,000 complete sani-
tary water systems in rural and rural nonfarm homes,
consisting of sanitary wells, pumps, pressure tanls,
bathroom fixtures, sinks, pipes, and sewsge disposal
systems.

8. Reforestation.—Approximately 13,400,000 acres of
land now in crops or poorly managed forest use should
be brought under good forest management in the Ozark-
Ouschits Highlands, Forested Coastal Plains, and
Cross Timbers in order to check further loss of
productivity and to shift thess lands to a better use;
forest improvement measures should be carried out on
these lands as well as on the other 26 million acres in
producing commercial forests.

9. Re-grassing.—About 4,000,000 acres of land in the
western half of the area should be purchased by public
agencies, local, State, or Federal, and restored to grass
cover in ‘order to check continuous disastrous wind
erosion,

10. 8oil conservation—Complete conservation meas-
ures should be put into effect on all Tands to prevent
further erosion and build back the natural productivity
of the soil, . : .

1L Irrigation~—Water should be provided for the ir-
rigation of an additional 320,000 acres west of the 98th
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meridian by construction of dams to hold all suitable
surface waters that may be impounded economically.

19, Flood control.—Dams and: levees should be con-
structed and necessary agricultural upstream practices
should be earried out insofar as economically feasible
in-order to achieve a substantial reduction in the
$25,000,000 annual flood loss.

13. Shelzerbelts.—Some 25,000 miles of shelterbelt
should be planted on the sandy lands of the rolling
plains.

14, Stream pollution—The cooperation of States,
cities, and industries should be secured in reducing
stream pollution to assure health, a good water supply,
and favorable conditions for recreation and wildlife use.

15. Agrieultural research~—There' should be stimu-
lation and support of increased agricultural research
leading to better-balanced production and conservation
of the land and to better opportunities through greater
efficiency in the operation of farms. '

16. Health—Three hundred 30-bed hospitals should
be built-and equipped to function as complete medical
clinics for areas not having such services.

17. Recreation—Development of recreational facili-
ties should include:

(8) Acquisition and dovelopment for public use of
the shorelines of all lakes, Teservoirs, snd suitable
streams. . This would include projects in connection

495876—43—8
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with construction of all flood control, irrigation, power,
and water supply dems.

(b) Building of 555 town, city, and county parks
and playgrounds, and 41 State and Federal recreational
areas. .

(¢) Promotion of recreational use of the Ozark-
Ouachita ares by developing a system of connecting
parkways and bridle paths, bicyele paths, resorts, camps,
hotels, restaurants, swimming pools, and various other
accommodations and services.

18. Education—Developments along educational
lines should be:

(a) A blending of the educationsl efforts of all
agencies and institutions within the region to acquaint
the peopls with ifs resources, its opportunities, and its
needs. Education should aim toward full employment
and optimum use of the Valley’s resources for national
welfare.

(b) Fostering of adult education programs.

(c) Maintenance in school of all young people 18
years of age or younger.

(d) Demobilization of all soldiers who have not com-
pleted their educational work directly into educational
institutions or vocational training schools. All others
should be demobilized directly into jobs.

(e) Provision through edueational institutions of
adequate training in industrial work, management, and
research.
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PART III. BASIS FOR THE PLAN

The plan herein presented for the development of

- the Arkansas Valley is based on .a series of analyses
of existing conditions in the area. These analyses are
in turn based largely on surveys previously made. Spe-
cielists in the various fields have drawn together perti-

nent information required to appraise the existing
situation, to point out the difficulties and problems
encountered at present, and to indicate the effect of a
plan to utilize fully the available lebor and resources.

THE PEOPLE

According to the 1940 census, there were 7,400,000 peo-
ple in the Arkansas Valley. Most of them were white
and of old American stock. However, there were 728,-
788 Negroes, located mostly in the Forested Coastal
Plains, Ozark-Ouachite Highlands, and the Central
Prairies, and 63,125 Indians, living in Oklehoma.

‘ Population Analysis

Distribution of the People

The populstion is predominently rural—43.83 percent
of the people live on farms, 22.88 percent live in villages
under 2,500, (Ses Fig. 3.) Of the 2,455000 people
- living in 297 urban aress, 32 percent inhabit small
towns with populations of from 2500 to 10,000;
21 percent are in cities of from 10,000 to 25,000; 13
percent live in cities of from 25,000 to 50,000
3¢ percent live in cities of over 50,000. The dis-
tribution of people in farm, rural nonfarm, and urban
groups is shown in the following table, which indicates
also the percentage of the population in each group in
the Nation (the wide variation in distribution from the
national average is of great significance in considering
the problems of the Valley) :
Rural and urban distribution of populatién in the Arkansas

Valley ond corresponding percentages for the United Rtates,
1940

AransasValley | Jaited
Class of
Number Percent Peroent
7,400,000 | 100.00 100.00
3255 000 43.83 200
7| 16,000 n8 2.5
2| 2455000 B b5z
785,000
520,000
315,000
835,000

Population is sparse in the western part of the
area; it becomes increasingly dense toward the east,
reaching maximum density in the Central Prairies and
dropping slightly in the Forested Coastal Plains and
Ozark-Ouachita Highlands.

The urbsn population is coricentrated in & belt about
150 miles wide, extending north and south across the

central part of the Valley. Forty-six percent of the
urban population is located there, living in 82 of the 227
cities of the region. ‘
Age Composition of Population Groups

The high rate of natural increase in the rural popu-
lation is reflected in the age composition of the popula-
tion. In the rural farm population, children up to 14
years of age make up one-third of the group, &s com-
pared with 29.5 percent of the rural nonfarm group, and
9242 percent of the urban group. Due to the high birth
rate and to emigration, the rural farm population hasa
lower proportion in the working age group (15-64).

Forty percent of the urban population is in the 20-44
age group, as compared with 33 percent of the farm
population. In the city population there is one child
to one and three-fifths persons in the 20-44 age group,

‘while in the farm population the ratio is.one to one.

Thus the burden of child support is much greater for
the rural farm population. In the urban population, 8
percent of the psople are over 64 years old, in contrast
to only 6 percent of the farm population.

Rate of Increase in Population

The rate of natural increase is much higher than the
population inerease of the area would indicate. Large
numbers of peopls have migrated out of the Valley.
The 5,611,000 peple living in the ares in 1910 repro-
duced at a rate which should, by 1920, have increased
the population by 30 percent, or 1,683,000. In this time,
however, the population of the Valley increased only
17 percent, bringing the total to 6,476,000, At least
718,000 people had left the region in that interim.

Each decade has witnessed a mounting percentage of
the natural increase flow out of the Valley. From
1910 to 1920, 43.3 percent of the natural increase mi-
grated; from 1920 to 1930, 50 percent; and from 1930
to 1940, 92.3 percent. Since 1910, the Valley has con-
tributed at least 2,055,000 people to other aress.

Despite out-migration, the population of the Valley
has increased from 5,611,000 in 1910 to 7,400,000 in
1940; however, practicaly all of this increase of 1,789,-
000 has taken place in the urban areas. The rural
population increased only 395,000 during the last thirty

2
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years, while the urban population increased four times
as much. Most of the rural increase was in the non-
farm population. From 1930 to 1940, the farm popu-
lation decreased 6.2 percent, while the rurel nonfarm
population increased 4 percent.

Under the present agricultural organisstion snd
practices the Tural farm population has reached the
soturation point. In 1940 the farm income of the
region was $615,000,000. With a farm population of
3,255,000 this areonnts to 2 gross pér capita incame Jess
than $189, 27 percent below the national farm average.

The urban population increase was contributed by
the rural peopls, In 1940, the rate of increase of the
rural population was 52 percent in a generation, while
the urban populstion, were it not replenished from
other sources, would have decreased 17 percent.

Urbanization is a rough measure of industrialization.
The proportion of the urban populstion to the total
regional population is incressing at a much more rapid
rate than it is in the Nation as & whole.

Nevertheless, the urbanization and industrialization
of the aren continue to lag far behind that of the
Nation as a whole. In 1910, 40.5 percent of the popula-
tion of the United States was urban, but only 19.1 per-
cent of the Valley population was urban; in 1920, urban
population in the United States totaled 51 percent while

in the Valley it was 23.6 percent. In 1930, 56.1 percent

of the population in the United States was urbea, as
compared with 30.5 percent in the Valley; in 1940, 56,52
percent of the population of United States was urben,
as compared with 33.29 percent in the Valley.

The natural increase in the farm population has been
forced to seek economic opportunity elsswhere, A few
have Jocated in the rural nonfarm areas, more have
moved to local urban areas, but most have been forced
to leave the region altogsther.

On the basis of present replacement indices for the
various population groups, the area will have a natural
increase of 672,250 by 1950, and 1,600,000 by 1965,
Providing workers in this group——of whom thers will
be 125,000 by 1950—with opportunities for productive
jobs is a major problem, but  still greater problem
will arise if these people are left in the area without
such opportunities. If creatively employed in the
Valley, they will add materielly to its wealth and to that
of the Nation.

Labor in the Valley

The number of people in the labor forcs totals 2,400,
000 and inctudes 75 percent of the men and 18 percent
of the women over 14 years of age. The proportion of
the population in the abor force varies with the groups:
80 percent (970,000) of the rural population; 31 pereent
(520,000) of the rurs] nonfarm population; end 40 per-
cent (1,000,000) of the urban population. The differ-

/
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ence is due to the large proportion of childven in the
rurs] population and the greater employment oppar-
tunities in the urban areas for women.

In 1940, some 185 percent of the labor foree (ora |
total of approximately 460,000 people) were unea- ]
ployed or employed on emergency work. Of thes,
132,500 were from urbsn areas, 194,000 from rural non-
farm areas, and 134,000 from farms.

In an emergency the labor force can be increased dur- |
ing the war period to slightly more thed 2,000
workers. This incresse would come from the addition
of about 5 percent more of the male population and !
percent of the female population. The males woull
have to be derived mostly from those now in schoo,
from that small group in the census recorded s ‘ot
Teported,” and those now reported as “unable to work"
The additional women would be drawn from the group
now in school or “engaged in housework.”

However, the major contribution of the area o the
Nation’s war production will come from the full and
mors effective employment of the present labor fore
rather than an increase in the size of that Jabor force
As pointed out elsewhere, there are at least 495000
workers, nearly 20 percent of the present labor foree
who can be shifted to war production without reducing
the production of nonmilitary goods.

Levels of Living
Minimum Incomes Required , 1‘

Numerous studies on income requirements for familis
have been made by the Buresu of Home Econonics snd
by the Extension Services in the States of the ares
Together with the work of other specialists, thes
clearly show thet o family of five should have s miL"
mum income in eash, food, or perquisites totaling $150
annually, illed

R. 8. Nuile and H. G, Conager, in a book eut
“Income and Consumption” (New’ York, Holt, 19%);
Indicate that & family of five requires an incomé 0
$1485 o maintain & standand of Living at the ‘DT
subsisténcs level,” and that the minimum for “heslth
end effciency” s $1735. The Copsumer Purdit®
studies conducted by the Bureau of Home Econoni®
in 1984 and 1935 showed that, until families
the $1.250-$1,500 income group, they were unsble ©
save anything, and that even then they averaged & 5%
ings of only $14 annually, Families earning incom®
under that amount ended the year with deficits.

When most efficiently budgeted, an income of §1.500
for g family of five allows $500 for food, $160 for clot
ing; $225 for housing, $100 for houschold furnishi?g®
$50 for medtical care, $140 for transportation, and

for recreation, educatioh, savings, insurance, welft™

For farm families actugl cash needs ave not quite 8
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great as indicated for urban families, Three hundred
dollars of the food item may be substituted by home-
produced foods, and since the housing item is included
with the farm, it may be omitted in the cash require-
ments. Work opportunities off the farm usually bring
in additional income. At least half the transportation
costs will be borne by operating expenses of the farm.
All of this reduces the annual cash needs of farm fam-
ilies to $700 or $800. Such an amount of cash is approx-
imated in gross farm incomes of $1,000. Only about
25 percent (149,653) of the farms of the Valley have
incomes of that size; 492,527 families fall far below
the minimum.

In rural nonfarm and urban groups this $1,500 mini-
mum income would require an annual wage per worker
of $1,200; in urban areas there are approximately 1.3
wage earners in & family of five. This wage would
give the family the minimum required income.
Employment

Full employment at & wage adequate for the minimum
standard of living makes many other adjustments
necessary. The Nation, region, and community cannot
afford to pay well for inefficient and ineffective work,
The volume of produce of many small forms is not worth
the payment of such an amount, and many of the jobs
in the urban centers and in the rural nonfarm areas
Likewise do not justify it.

Under these circumstances a reorganization of the
work is required so that with adequate equipment the
production, or the smount of work dene, will warrant
this payment, Full employment at the minimum wage
indicates that the Nation believes the lahorer worth
this much to it. Employment of workers for less re-
duces their capacity for consumption of the Nation’s
products and the Nation loses.

Above this floor of wages, competition for work or
workers may prevail; below it, workers cannot be hired
for private profit without sacrifice of national welfare,
If the latter situation is permitted, the public will have
to make up the deficiency in some form. In other
words, the general public will pay dearly later—in
loss of production and in inadequate institutional and
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medical care—for the malnutrition, improper housing,
and lack of medical cars forced upon workers because
of low wages paid.

Besides this social cost, which cannot be measured in
dollars, the actuel economie cost of unemployment is
great.  Both consumer and eapital goods needed by the
Nation are not produced though they are.at least partly
paid for indirectly through higher prices on what is
produced. We really pay for what the unemployed do
not produce—goods we do not get.

Population pressure upon agricultural resourcesin the
Valley is reflected in farm income. Thers are 3,295,000
People living on 646,000 farms. Over thres-fourths of
the farms have a gross ennual income under $1,000; 57

-percent earn less than $600, and 30 percent earn less
then $400. This gross income figure includes the farm
value of the milk, butter, eggs, vegetables, and other
foods produced and consumed on the farm. On many
farms production does not much exceed this food con-
sumed by the ferm family.

The Census of 1940 gives the gross income of farms
in the ares. Thers is 4 wide variation in portions of
the Valley in income per farm, as shown in the table
below. (See also Fig. 4.)

Clearly, on the basis of income, there are more people
in agriculture than can bo supported by the present
earnings and methods of farming, The 402,527 farms
which have incomes under $1,000 produce about $233,-
314,300 worth of goods. If they were combined so that
all farms would provide the minimum income, only
about one-half of them could remain in operation.

On the basis of income, the produce of Valley farms
will provide an adequate level of living for 526,200
workers, or 434,000 farm families, when flood control is
installed, when 820,000 additional acres are irrigated,
and when farm lands are operated in accordance with
good conservation methods. The agricultural labor
force, now amounting to 970,000 people, contains at
least 433,800 workers more than the land can or should
support.

The farmers’ contention thet production can be main-
tained by a drastically reduced number of operators is

Gross income of farms by areas

Under 400 400-699 600-1000 1000-149 Over 1600
Area Number
Toparting Number | Percent | Number | Percent | Number | Percent | Number | Percent | Number | Percent

. 1,088 10.0 1,280 122 95 7.5 1,78 16.4
;%'sas g}% e 2786 10.0 3780 150 3,060 121 77630 0.4
4862 1,87 8.3 7,15 1 12,082 0.9 1092 2.1 18,60 a5
45751 9,28 2.1 873 82 6,696 W7 8,700 Me| 10,416 424
14,418 8,15 70 1,88 B.1 293 2.3 2134 1.8 3,724 2.8
are0 | 14,38 330 5,073 158 7,862 2.8 4,617 122 4,982 3.2
8827 | 23,307 07| MM B9 126K 24 8,139 0.4 8,403 9.6
263,767 | 116,628 6.9 45,20 10.5| 49,882 1.7 2062 81 17,387 6.8
1509 | sez 45| 218 %.0 136 202 8,635 [X] 6,413 48
82,180 | 252,308 3.3 115030 1.0 12500 9.5 63682 29| 85 18.4
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borne out by the census statistics. Approximately 89
percent of the agricultural produce which reaches corn-

mereial trade channels is produced on farms earning

incomes of over $1,000. This region is not an excep-
tion; thus, a total of 75 percent (484,500) of the farms
of the Valley raises only 11 percent of the agricultural
products which enter commercial markets. In brief,
448,500 low-income farms of the area produce only
one-eighth ag much as the other 161,500. Thus 448500
farm families are ineffectively employed in producing
what & much smaller group could produce under proper
- organization. .
The low incomes and underemployment of farm fam-
ilies have an offect on the employment and income status
of the rural nonfarm population. Most of this segment
of the population lives in villages and its economic
funetion is the servicing of farm families. The low in-
come of the farm families prevents their full use of the
svailable services of the nonfarm population. Conse-
quently, underemployment and low income also char-
acterize the rurel nonfarm population. In 1940, there
wers 1,690,000 people in the rurel nonfarm population,
. of whom 520,000 were in the labor force; but 88 per-
cent, or 194,000, were unemployed or- engaged in
emergency work. Many others were underemployed.
The Buresu of Home Economics study of income in-
dicates that 40 percent.of the rural nonfarm families in
the Southern States have inadequate incomes. In the
mountain and plains States, 32.7 percent of the families
have inadequate incomes.
Rural nonfarm fomily tncome (white nonrelief fatities)

SoUTHERN STATES MOUNTAIN AND PLAIRS
STATES
Percent
Under $500-cae-ammmmv- 18,9  Under $500- - ——. -— 686 .
$500-$740 e 18,1 $500-$749—omne—oo- 12.0
$750-8000_ . 114 $750-$090 .o 14.1
$1,000-$1,250. o cm - 1004 $1,000-8§1,2504mcccnmn 125

Estimates based on unemployment reported in the -

1640 Census and on income figuves indieate that over
200,000 workers in the rural nonferm population are

now under-employed. Probably half of these could, if-

effectively employed, do the work that the entire
200,000 are now doing. .

Yo the urban population of 2,455,000, with its labor
forcs of 1,000,000 workers, there is similar pressure
upon the employment opportunities. One hundred and
thirty-four thousand people were unemployed or en-
gaged in emergency work. Forty-five percent of the
employed families had incomes under $1,000, and 18
percent earned less than §500. ’

n

Distribution of income of nonrel{ef urban families in the

. Routhern region
260t | 35000t

Tncoms lovel 25000 | 100000 | 100000
populstion ‘Population
03 1.8 10.9
oA B
$1,000-80,000- 21T ] 13 [

Besed on these incomes, approximately 250,000
workers do not receive more than half the income re-
quired for the minimum level of living. Approxi-
mately one-half of these should have mew, full-time
jobs,

TUnderemployment and low income in the Valley are
due to the slow growth of employment opportunities
in relation to the high rate of population increass.
The region hss lagged behind the rest of the country
in the development of industry; primarily, it has al-
ways been an agricultural ares, Many years ago the
agricultural resources were adequately manned, but
the rate of population increase, especially in the rural
areas, remained high—much higher than the increase
in labor demand off the farm. This produced a pres- -
sure upon the land. The surplus population sought
employment first in agriculture, then in rural non-
farm areas, then in eities within the region, then out-
side the region.

In agriculture, this pressure reduced the size of
farms and made human labor so cheap that mechaniza-
tion was retarded. In the small towns it spread out
employment so thinly that incomes were forced down.
In the urban areas, the labor supply always exceeded
the demand. In 21l groups of the Valley’s population,
large numbers of people have slways been unemployed,
and still larger numbers underemployed.

Potentisl Markets

The volume of unmet needs for consumer goods in
the area is of tremendous proportion. When given
purchasing power through full employment the present
market for consumer goods will be multiplied several
times. The general level of living now existent indi-
cates the extent of deficiencies which will be filled when
funds &re available. .

Assuming that, when fully employed, people in this
region will move at least to the average level of living
current in the Nation, there are certain definite things
they must have. *

The requirements of ths people for housing, food,
clothing, household furnishings, sanitation, and health
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have heen considered in numerous surveys and studies.
The Bures of Home Economics, the Extension Serv-
ice, Burean of Agricultural Economics, and the 1940
Census have sll gathered besic information in this
field. This material hies been included in the present
survey of needs in the Valley. -

1. Need for housing and sanstation—There are ap-
proximately 1,850,000 houses in the ares; 818,750 in the
rural farm ares, 422,500 in the rural nonfarm area,
and 613,750 in cities. Surveys of their condition show
that a total of at least 682,000 of these houses must be
replaced, Most of these (467,000) are located in the
rural areas. The roofs lesk, the chimneys are defec-
tive, the walls are not weatherproof, and foundations
are poor. At least another 300,000 of the total number
of houses need major repairs, and 235,000 others need
minor repairs,

There are 1,217,000 homes in need of sanitary fix-
tures, including sanitary wells and water pipes, bath-
rooms, septic tanks, and screened doors snd windows,
Sanitation is one of the greatest needs of the region,
sinee malaria, hookworm, dysentery, and typhoid are
the causes of much chronic illness.
- 9 Need jor clothing —Reasonably exact estimates of

clothing needs are difficult to make. Actua) clothing
expenditures for families vary widely. Certainly,
families with gross incomes of $400 to $600, having
only $125 to $300 in cash, do not have sufficient clothing.
The low-income group probably falls short of the nec-
essary expenditure for clothing by $50,000,000 ennually
in the region. Additionsl shortages may occur I the
bigher-income brackets.

Some budgets for families of five indicate that $160
annually would be required to clothe the family prop-
erly. Af this rate, annual deficiencies in clothing in
the region would be approximatety $100,000,000, Tex-
tile and clothing-manufacturing industries could be
established to use local labor in making these clothes.

3. Need for household equipmeni—~Surveys of house-
hold equipment and furniture indicate great shortages.
Approximately 790,000 cookstoves, refrigerators, wash-
ing machines, sewing machines, beds, springs, mat-
tresses, chairs, tables, sets of dishes, cooking utensils,
and so forth are needed. An annusl region-wide ex-
penditure of $60,000,000 for maintenance of household
furnishings is indicated. Here again, the local manu-
facturs of some of these articles would furnish much
needed additional work in the Valley,

4, Need for adequate mutrition—In a nation-wide
survey of the nutritional status of this country, the
Bureau of Home Economics found that only 50 percent
of the farm families had good diets, 25 percent had fair
diets, and, 25 percent had poor diets. In the villages,
20 percent had good diets, 43 percent, fair; and 35 per-
cent, poor,
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None of these sample studies was made in the Arken-
sos Valley, and these percentages of good and fair
dists are balieved too high to be applied to this ares.
Opportunities for farm gardens are limited by dry
weather in the western half of the region, and produc-
tion is generally Jow in the eastern haif,

In another study, Wells and Stiebeling present na-
tional figures of food required to meet the diets best
adapted to the economic resources of the families.
(Journal of Farm Economics, February 1940) All
low-income families are assumed to follow a low-cost.
diet plan; all average- to moderate-income families, &
moderate-cost plan; and all high-income families, 8
liberal-diet plen. Expressed in terms of the food needs
of the 7,400,000 people of the Valley, this wonld mesn a
total yearly diet of approximately the following dimen-
sions: :

Amomt
Food per Total

Person
ik : s, 163, 545,000
altrus boads % z&mw
J T 17 (  1,184,107,000
Dried pess and bemms. 15 110, 285,000
Green, lealy, yellow. 160 | 1,178,160,000
Othier and froit. 07| 1,484,002.000
b7 TR dotony.. 2% 191,128,000
t... Pounds. 17 932, 577,000
mmm.; do 4 1.&1%

ond cereal: 4 1 g

uger. o - ’g,%m

In order that the people of the region may have good
wutrition, it is essential first that family incomes be
adequate, Tn addition to an adequate income, extensive
educstional programs must be carried out so that peo-
ple may understand the importance of good putrition
end how to obtain good diets. The quantities of food
necessary for good diets in the sres require a grest
inerease in production, marketing, processing,
storage facilities for the distribution of food products.
Generally, equipment for preparation and preservation
of food is also essential.

5. Need for health and medical care~—The eastern
half of the region is comparsble to other areas of the
South with respect to heslth conditions, Many of the
people are hendicapped by poor heslth, Howevel,'
health conditions are much better in the western section.
In general, the majority of people do not have the
funds to pay for adequate medical care.

In 1940, physical examinations of 11,497 Farm Se-
curity Administration clients in 21 counties in the Val-
loy showed the nsed for treatment for an gverage of
8.8 defects per person.

Group Numberof | Delocts per
persons petson
]
fo hlldten ug 25 H
Nogro heads and wlve:.L.. 2‘% ﬂ
Negro children uoder 15, i 27
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Dental care is likewise inadequate. In one county .

in Oklahoma, a dental examination of 174 families

showed that they needed to have 2,005 teeth filled, 884

testh extracted, 101 plates, and 152 treatments for
pyorrhea. -

There is great need for treatment and preventative
measures for hookworm, malaris, dysentery, typhoid,
and typhus, primarily in the eastern part of the area.
In one typical county, examination of 532 children in
15 rural schools showed that 255 were infected with
hookworm. A typical weekly report in 1042 from the
health department of one State in the area shows 426
deaths from dysentery, 204 from malaria, and 30 from
typhus. ) ]

Much more sanitation work is also needed in the
ares. Surveys of State health departments indicate
that 91 percent of the rural water supply fails to meet
approved standards. Measures are needed to improve
the quality of city water supplies now obtained from
polluted streams, Seventy percent of the rural homes
and many city homes, need sanitary systems for sowage
disposal. ,

A method for bringing medieal care to all the peaple
must be developed. A study of 42,803 families in 253
comnties in Tesas snd Ollahoma showed thet 7,204
families could not secure medical care unless someone
guaranteed the doctor bill; in 16,091 cases of serious
illness, 8,456 did not receive the services of  physician;
of 8,575 births, 1,153 did not have an attending phy-
siclan; and 10,558 families had unpaid doctor bills
emounting to $481,629.

There is need in the region for more physicians whe
are better Jocated to serve the peopls. A survey of 22
counties in Oklahoma indicated there were 316 phy-
sicians to 645,774 people, or one physician to every
2,043 people. In 72 counties in Texas, 976 physicians
were serving s population of 1,841,242—or one phy-
sician to every 1,886 people. Since the war the loss of
physicians to the armed forces has reduced the ratio
to one physicien to every 2,257 people in Oklahoma, and
one to every 2,085 people in Texas. TIn soveral of.the
urban centers there are only 500 persons fo & physician,
while in some ural counties no physicians aé all ave
-practicing.

Tn 1940 the entire Valley, except for 'Color.ac_lo, New
Mexico, and Louisians, had only 4621 physicians, an

" average of one to every 1,394 people; however, 1,114
of these wers concentrated in five cities, The popula-
tions of thess cities, together with those of the counties
in which they wers located, totaled altogether some
770,552 people. ‘This is an average of about 700 people
per physicien, considersbly sbove the standard of
1,000 per physician; thus the counties adjoining would
also probably have enough physicians available. How-
ever, this concentration increases the number of per-

408875—43——4
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sons per physician for the rest of the eres to 1,616, or
more than 50 percent below the desirable standard,
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The Valley has shout 50 percent of the hospital-bed
capacity required to care for the people adequately.
Nationally, en average of 8 percent of the population

. uses hospital services 10 days each year. With an aver-

age occupancy of 70 percent, the region would require
93,500 beds. It now has about 13,000 beds.

) Nambet haspl- Total number
L tal beds now nended

910 0 %08

a 067 1,18

1,48 A 910

L7 5,00 7,90

L7 3278 $an

258 L be

1,25 0,5 B,

At present, hospitals are located to serve the larger
urban centers. Large areas of rural peopls are situated
as much as 200 miles away from hospitals. In fact, it
is the few large urban centers which make the hospitali-
zation picture seem as good as it does.

‘The shortage of hospitals indicates a shortage also

of laboratory and diagnostic equipment which is foo
expensive for the individual practicing physician in
the rural area to buy.
" A vigorous medicel program in which the medical
profession and the communities will work together is
required to build up the health of the people. Some of
the essentials of such a program ore indicated here:

1, An education program to:

(a) Develop the consciousness thet heslth is & matter
of public concern and that poor health is & loss to the
community as well as to the individual;

(b) Acquaint the people with the prineiples of nutri-
tion, environments] sanitation, and other factors relat-
ing to health;

(c) Teach thesafegusrds of health through preventa-
tive redicine, and make known the opportunities of

. corrective medicine.

9, A determined all-out drive to eliminate infection
due to unsenitary conditions by :

(s) Protecting all domestic water supplies from
pollution, and insuring them against subsequent pollu-
tion by piping into the kitchens; .

. (b) Building screened sanitery pit toilets or, profer-
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ably, installing indoor toilets with senitary sewage
disposal for all homes; )

(c) Screening all doors and windows and meking
other repairs nmecessary to render all houses insect-

" proof; !

(d) Securing protection from the anopheles mos-
quito by drainage, spraying, water level control, and
other methods of control.

3. The establishment of strong public health units in
all counties of the area under the direction of state
health departments to:

() Operate clinics for examination, treatment, and |

prevention of communicable diseases;

(b) Promote an_educational program for better
health and sanitation,

4. The establishment of medice] centers around well-
equipped hospitals with good laboratories, adequate
diagnostic facilities, and sufficient personnel to serve all

THE

Land of the Arkensas Valley varies enormously in
quality and egricultural possibilities. This is due
pertly to the diversity of the soils and partly to great
differences in climatic conditions in the ares.

Rainfall varies from an annual average of over 60
inches in the extreme eastern portion, bordering on the
Mississippi delta, to as little as 10 inches in small areas
in the extreme western portion. The average length of
the growing season inersases from 150 days in the
Northwest to 280 days in the Southeast. Thess varia.
tions in climate exert a dominant influence upon the
pattern of agricultural use of the Jand. .

The Valley contains & total of 177,228,000 acres, 9
Percent, of the total area of the United States (table 1),
Crops are planted on 49,552,800 acres; 44,546,000 acres
are in woodland; and 83,129,200 are in pasture and
other uses, Only 128,333,000 acres are actually in farm-
land, but much of the nonfarmland is used for grazing
in connection with farm wnits, Within the Valley are
646,000 forms, or 10.5 percent of all the farms in the
Nation, and 12 percent 5§ all farmland, On these farms
$610,000,000 worth of egricultural goods are produced
annually, or 7.8 percent of the total value of all agri-
cultural goods in the Nation.

General Charaeteristics of the Land

Productivity of the Jand ranges from good yields on
the fertile higher plains and Prairies to low yields on
the relatively poor and rolling lands of the eastern
Piney woods. Along the streams there is & relatively
small but very important amount of alluvial land of
high productive capacity, Farms range in size from
f.he large 50,000-acre grazing units of the West, to the
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the people of the region. Such centers would bring to
all physicians and patients the advanteges now avail-
eble only in certain urban localities.

5. The establishment on an insurance basis of the
group prepayment plan for mesting the cost of medical
care. 'This plan should be the method of approach in
solving the medical care problems for the aren. It
incorporates” the ides of cooperation of specialists
rather than competition of general practitioners, The
field of medicine is too large for any one individual
to encompass. Consequently, it is necessary for medi-
cal specialists to work together in clinics,

Effective and intelligent practice of modern medicine
follows this procedure in urban centers. It is an ideal
way of meeting the problem caused by a rapidly de-
veloping seience. Tt is also a practice] way of meeting
the medical needs of low-income groups in rural areas,

LAND

small 40-scre and 80-acrs cotton farms of the timbered
areas,

TABLE 1~Land resources of the Arkansas Volley Region, 1940

Arkansag ’
Valley United Btates

177,228,000 | 1,905, 381,
49, 852, 800 395, 248,
‘o0dl 144, 646, 000 137,068, 00
Pastare and oth 83,120,200 | 1,36, 044,
Farmland, acres... 128,333,000 | 1,060,852, 00
Number of farms.__. 846, 000 ]
Valug of all farm prods 610,000,000 | 7,813 645

* Includes 27,884,000 acres non-farm woodland,
Based on United smq Census of Agricalture, 1840,

Over much of the eastern half of the Valley, small
farms and low crop yields combine to keep incomes
low; while in the West, the great hazard is low rainfall
and drought, Crop failures angd sequences of crop
failures have repeatedly caused farmers to sbandon
their farms, Severe erosion i caused by water in the
East and by wind and water in the West. Large areas

_ In the East have lost 88 much as ene-half the top soil;

85 & result, erop production ig in some instances no
longer possible, N, atural forces that affect these proc-
esses, such as climate, soils, and topography, cannot
be readily altered, However, tenure arrangements,
management Prectices, and land uge can be altered so

s o halt loss of soil and restore and maintein produc-
tivity,

Desirable. land utilization throughout the Arkansas
Valley Region requires two major adjustments:

L Farms must be reorganized into edequate, efficient
units, - Thess must Provide an income sufficient to en-
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able operators to conserve the soil and meet the hazards
of recurring droughts. .

2. Programs for soil and forest conservation and
menagement, as well as water use and flood control,
must be applied to all farm, range, snd forest lands to
restore, maintain, and improve the(i.r productivity.

Flood Control Through Land Treatment

Proper management and conservation of land has a
value which, extends beyond the farm. Under proper
land use, rotation, cultural practices, erosion.control
devices, and methods of cropping, water which might

- otherwise flow quickly into the streams and cause floods
is delayed in its flow so that a greater portion soaks
into the soil and may find its wey to the strears through
springs and seeps weeks or months later.

The removal of a forest cover or the plowing of grass
lands tends on most sloping land to cause a more rapid
and 8 greater volume of run-off. In addition to the
actual washing away of the soil, this rapid accumula-
tion of water in the streams increases the likelihood of
overflow and flood damage further down stream.

When cover is mainteined and suitable erosion-con-
trol measures are used the flow of water over the sur-
face is greatly reduced and the delivery of water to the
streams spread over & considerable time. Proper Jand
management is therefore a vital part of a flood-control
program.

TIn the West where surface waters in the streams are

collected for irrigation there has been some concorn
sbout land treatments lest they decrease the total flow
and the supply of water for irrigation purposes. In-
vestigations have not settled this controversy. Flash
floods flowing unrestricted over dry soils carry a great
burden of silt which tends to fill all storage reservoirs.
The absorption of a larger volume of this water by the
"soil and its slow movement around contours or terraces
or through the soil delivers water with less silt for
irrigation purposes and tends to maintain a more uni-
form flow of the streams.

Basic erosion’ control and land-management prac-
tices, as outlined in the analysis of land treatments for
each subregion in tables 5, 11, and 17, are also, in effect,
flood-control programs.

Subdivisions of the Valley

From the viewpoint of agriculturists, the Arkansas
Valley may be divided into nine subregions, distin-
guished by varistions in physiographic factors, mainly

climate, soils, and topography. (See Fig. 5.) They

are:
1. Eastern Slope.
2. High Plains.
3. Rolling Plains.
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4. Central Prairies,

6. Cross Timbers.

6. Osage and Flint Hills.

7. Eastern Prairies. .

8. Ozark-Ouachita Highlands,

9. Forested Coastal Plains (formerly called Rolling

Sandy Lands). )

While these subregions differ materially in land-use,
crop, and livestock enterprises, as well as in many
details of management, they have been grouped for
this brief snalysis into three areas—the western, cen-
tral, and eastern areas.

The western or low-rainfall area of the Valley con-
sists of three subregions. Actually these are trapsi-
tion zones from the Rocky Mountain highlands to the
lower-lying timbered and prairie areas to the east.
The elevation of these subregions from West to East
is as follows: Eastern Slope, 10,000 to 5,000 feet;
High Plains, 5,000 to 3,000 feet; and Rolling Plains,
3,000 to 1,000 feet. '

The central area, Wwith ample rainfell, includes the
level Central Prairies, the rough Cross Timbers, the
Osage and Flint Hills, and the eastern prairies. Cen-
tral Oklahoma and corresponding aress in Kansas to
the north and in Texas to the south are also part of
the central area. .

The esstern area consists of the Ozark-Ouachita
Highlands of Missouri, Arkensas, and eastern Olla-
homa, and the Forested Coastal Plains of southern
Arkansas, northern Louisiana, and northeastern Texas,

Western Area

Except in a limited expanse of land high up in the
Rocldes, this great area of 76,812,000 acres is grass-
covered and generally treeless. Short grass prevails ex-
cept on alluvial bottom lands and in the vicinity of
the eastern boundary. High winds sweep over the sur-
face and evaporation rates are exceedingly high.
Annual rainfsll varies from 10 inches in desert-like
areagin the West to 30 inches in the East. Small local-
ities in the mountains receive as much as 40 inches of
rain annually.

The soils vary from dominantly sandy in the Relling
Plains to dominantly hard lands (silt loams and clay
loams) on the High Plains, Sandy lands occur in
small areas and along river channels throughout the en-
tire region. The soils generally are fertile and very
productive when sufficient moisture is present, either
through normal rainfall or irrigation. Sandy lands
are subject to blowing during dry years, and generally
should be kept in grass. Drifting soils from these
lighter soil areas frequently accumulate on the heavy
soils, covering crops and reducing productivity of the
more fertile lands.
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Use of the Land

The western aves, significant historically in relation
to cattlemen-homesteader fueds, hes not yet satisfac-
torily resolved these old problems. Tax rates on land
that might be plowed make it difficult for the owner
to keep it in grass. Dry years and sequences of dry
years make it difficult for him to continue raising crops.
In the western counties where homesteading under
Federal policies occurred (in all States except Texas),
tax-delinquent lands are & great problem to the States.
Such lands are difficult to manage, as the cost of clear-
ing title and securing possession often exceeds the re-
sale volue. Grazing, row crops (sorghums), and
wheat are the principal uses of the land, except in
irrigated areas. .

Some 800,000 acres are irrigated out of the total area
of 76,812,000 acres. On these lands assured supplies of
water are used in producing specialized crops, feed, and
forage. While the acreage is Limited, the gross income
from these acreages is relatively high and problems
center around the water supply, labor, and markets.
Irrigation developments afford opportunities for &
greatly increased number of gainfully employed people
in the ares both on the farms and in service industry.
The broad general use of the land in the western ares,
together with the number of farms there, is indicated
in table 2.

TaRLE 2.—Lond use in the western ares

High | Roling
Item Eéllso‘;;n Plains Totel 3
25,065,000 | 76,812,000
303,400 | 25,285,900
s SEd
15,326,
z?,sm.% EE
g 8,49
30,300 44,90

Based on United Statos Census of Agriculture, 1040,

The three subregions are sbout the same size. How-
ever, the cropland is largely in the two easternmost sec-
tions, where most of the 98,200 farms are also located.

TABLE $.—Rize of farm units in the wesiern ares
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portion of the southeastern section, to 4,000 acres in the
West for family-size enterprises, Farms of 160 acres
which produce some cotton, and strictly irrigated farms
of 80 to 160 acres, are also recognized as being adequate
units. The present, size of farms is given in table 3.

Crop agriculture here is of recent origin. Most of
the “brealding out” of the sod has oceurred during the
last 40 years. Much of the expansion in erops took
place following the first World War, At the present
time, grazing is the chief enterprise on the Eastern
Slope. Cattle constitute the most important kind of
Livestock, although there are growing numbers of sheep
in the South. Dry-land farming consists primarily of
grain sorghums for feed, with some wheat. Alfalfa,
sugar beets, vegetables, fruit, and some small grains
are grown under irrigation. In the drier western por-
tions of the High Plains the chief enterprise is grazing,
with grain and forage sorghums for feed. In the re-
Iaining portion of this subregion, wheat is the prin-
cipal erop, followed by livestock and grain sorghums.

Farms are smaller in the Rolling Plains—almost one-
half of them are 160 acres or less. In the North, wheat,
grain sorghums, and beef and dairy cattle are produced.
General farming, with cotton, wheat, end grain sor-
ghums, is practiced in the South. Though numerically
not impressive, large ranches include one-half the farm
land in some of the northern portions. They are also
important in the South on the Texas side of the
Red River.

In these subregions, gross farm incomes are rela-
tively high (table 4). While only one-sixth of all
farms in the Valley are located here, they produce
‘more than one-fourth the total value of agriciltural
goods raised in the Valley. However, there are many
units in these dry-land areas where gross incomes are
low; they are generally small farms where cropping is
the sole enterprise.

Gross farm income figures shown in table 4 include
the milk, eggs, vegetables, and other products grown
and consumed on the farm, figured at the market price
for those products.

TaBLE 4—~Gross farm income in the western erce

Esstern Slope | High Plals | Rolling Plains Qross income Eastern Slope | High Plains | Rolling Plains
Size as! :
Dollars Pereent Pereent Pereent

Atres Pescent ” Percent » Peveent » % ) ﬁ ;g
9

H 3 %0 12 ) 2l

3 9 1 8 n 18

Y 2: % 18 El a

gg e r 100 100 100
100 100 100

Based on United States Census of Agriculture, 1940,

Based on United States Census of Ageloulbure, 1940, -
The recommended size of & farm in t.hese subregions
varies from approximately half a section (320 acres)
in all but the irrigated azea and the cotton-producing

Problema of the Area

Except in Texes, the western area was settled under
the Homestead Act, which permitted each family to
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acquire from 160 acres to 320 acres. Texas granted
and sold land in larger acreages, which were then
“promoted” and settled.

Farmers on the small tracts plowed the land, and

planted crops much as they had in the more humid east-
ern aress. Sequences of dry years brought disaster,
and many families abendoned their land. A succession
of good years would see the land “promotionally” re-
settled, only to be abandoned again when the dry years
came,

Diversification was not practiced on these small farms
because in dry years feed was so scarce farmers were
compelled fo sell their cattle. This forced even greater
reliance on grain crops.

Original land settlement policies and practices are
responsible for many of the problems revolving about
the land and its use. .

The average rainfall of this area is not only low; it
is also so variable thet in many years production of
¢rops, and even of grass, is a failure. These dry years,
and cycles of dry years, are hazards to agriculture
which only careful planning can lessen,

When grass fails to produce normally on the ranches,
the operator is forced by early fall to purchase feed or
sell his herd. On the other hand, even when the grass
and crops fail in the combination rowerop and Livestock
area, a reserve supply of bundle feed will stand the
farmer in good stead provided the drought is short.
The one-crop wheat farmer and his family suffer untold
hardships. It is the farmers of this group who abandon
their land during dry years. In this area that is why
even & small acreage under irrigation has a great stabi-
lizing effect. With about one-half million acres in jrri-
gation and approximately 76 million acres in ranches
and dry farming, the stabilizing influence of the jrri-
gated land could be very great,

During the recent drought in the Rineteen-thirties, -

most of the range cattle and practically half the breed-
ingherds had to be sold because of feed shortage. When

this situation cecurs, years are required to replace these .

herds in the area. .

A program necessary for the stabilization of this
area therefore includes the creation on the farm of a
reserve feed supply in good years, this reserve to be
used to carry livestock through the poor years. Sor-
.ghums and other feed stored in trench silog will keep
for a number of years. Under such a program each
Iivestock farmer would be urged to take full advan-
tage of this method of storage and carry feed sufficient
for at least one full season,

In addition to this, irrigated land could be used to
produce alfalfs and other feeds regulerly by stabilizing
the price through an ever-normal feed storage loan
that would provide a market for hay in abundant years,
and release this feed from storage in times of drought,
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Such a program need not involve subsidy. An organ-
izational effort through educational agencies should
suffice to initiate a completely self-liquidating coopera-
tive feed service, )

The development of the limited irrigation possibili-
ties of the upper Canadian Rivers, the Washita, the
Cimmaron and other tributaries of the Arkansas and
Red Rivers should be used for the stabilization of farm-
ing generally in this dry farming area. On such proj-
jects the water user may not be assessed with as great
4 shere of. the construction- costs as is customary, cer-
tain limitations may be placed on the use of the water,
and benefits may bo expected to accrue to wider areas.
This contribution to regional farm security should be
Tecognized in evaluating specific proposals for such
projects,

In such a development crop insurance has a place.
The general and continuous use of crop insurance would
distribute the income over the years and bring increased
stability to farming,

The sandy areas of the Rolling Plains are admirably
suited to shelter-belt plantings, which- have generally
beon satisfactory and have added an element of perma-
nence and stability to homes in this ares. On these
treeless plains, rows of trees breaking the wind in-
crease crop production by lowering evaporiation rates,
prevent soil from blowing, afford shelter for stock,
and add immeasurably to the attractiveness of the

_area. Later these belts will furnish wood, posts, and

other material for use.

Adjustments

Every offort should be made to develop and use
oll available water for irrigation and to protect
tich alluvial lands and’ irrigation systems from
flood damage. Vigorous sction to control land use
must be teken by the people of the communities.
Working through locally established soil conservation
fhstncts! farmers ean protect their community by mak-
ing their own regulations and seeing that everyone
observes them. Plowing of grass land on lighter soils
creates & wind erosion hazard seriously affecting the
economy of entire communities, ‘When these lands be-
gin to blow it is extremely difficult to stabilize them,
end still more diffieylt, to reestablish a grass cover.

Farm organizational changes necessary in the western
area are shown in figure § and in tablo 6, respectively.
Specific recommendations are as follows:

L. Form reorganization—A, Teorganization of farm
units and ownership patterns to give the maximum
nqmber of operators o desirable income and bring about
wider use of available water. Even with proper distri-
but.lon,' land and water apperently are not enough to
maintain all farmers within the area, Twenty-three
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thousand farms in the region shiould be gbsorbed in
other units. .

9, Stabilized economy—Unit reorganization should
stress the stabilization of the entire farm economy of
the subregions. Feed reserves to carry livestock in dry
years should be kept in trench silos by means of feed
loans. Through ever-normal granary and cooperative
procedures, elfalfa and other feeds raised on irrigated
lands should be stored for use during dry years. To aid
in lessening severs effects of drought on wheat farmers,
crop insurance should be for a period of several years
rather than for one year at 3 time. Wheat farming in
the upper areas should be combined with livestock pro-
duction, Tax sssessments should be adjusted to help

keep land in its best long-time use. Recognized im- .

proved leasing and renta] arrangements must accom-
pany the adjustments.

8. Irrigation—Three hundred twenty thousand acres
can be added to lands irrigated with surface water by
proper and more widespread use of water; at least
50,000 new acres can be developed throngh irrigation
from ground water. (See Water Development under

irrigation.) ALl irrigation systems requiring improve--

- ments should be replanned and rehabilitated.

4. Stgte water control—State and local regulation
of underground water use besed on adequate study of
underground reserve is essential. .

5. Conservation and use—A comprehensive adjust-

ment program must be initiated for soil and water con- .

servation and land use. This would include terracing,
water retention devices, shelter-belt planting, and other
measures. Nearly 3,000,000 acres of cropland should
be returned to grass. To Jarry out this job of conserva-
tion, 377,000 men-years of labor would be required
(teble 5).

Tarte 5.—Measures o be installed and man-yeors of Iabor
necessary for conservation of soils and water in the western
area—preliminary estimates, Arkanses Valley

High Roliing

Measure and unit Eé']’o‘;:“ sty | Plains | Tow!
Acres, terrac | 1,134,000 | 11,210,000 | 6,782,000 | 19,126,000
prite i 741z 000 | 180,000 | 2018000 | 5,840,000
Acres, contour {urTows. 740,000 | 11,789, 000 | 8,871,000 ns,gg.m
Acres, woody plantlug! 400 34,100 m% L.
Acras, sand dune control.. , 400 16,400 ng’ooo 44500
Acres, cover crop and reve 1,220,000 | 2,286,000 1] e
los, fance construction. lg,gg 2;, % B P
'840 1R00( z40 , 540
715 139 ar 1,131
78 214 22}2
i 1, m,%
"™
Aom

Acres, timber stan 3

‘Meu-yoars of labor... I

Based on preliminsry estimates
ment of Agrleulture.

1 Includes Canadisn breaks. ‘ S

—Miscellan easures such a3 cutting posts, foied a clearing, strean
P B i shres S A on, Bclcblig, et Dot shown, “Mane
years of Iabor” Includes hg%r ‘Docossary for these measures.

by the Soll Comservation Service, U. 8. Depart- -
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*6. Land use, control.—Adjustment of land to its best
use would require special restrictions and public control
of the use of 4,000,000 acres. The greater portion of
this acreage is land subject to wind erosion that should
be returned to grass.

7. Soil conservation districts—~Organization of these
districts should be stimulated. so that, through them,
the local people can prevent misuse of the land and
carry out a conservation program.

Tapin 6—Summary of adjusiments, weslern area

. Eastern H‘ﬂl! Rolling
Slope Plal Plains Total
25,985,000 | 76, 812, 000
10,392,000 | 23, 285, D00
36,000 811,000
62,300 8, 400
215,000 | 1,180,000
1,300,000 1 4,000,000
48,300 75,400
16,000 23,000

Based on preliminary estimates by the Soit Conservation Service, U, 8, Depart-
ment of Agriculture.

Central Area

The central area of the Arkansas Valley includes
the Central Prairies, Flint Hills, Eastern Prairies, and
Cross Timbers sections.

Level prairies interspersed with rolling lands covered
with scrub osk, black-jack, and other timber of little
commercial value, largely characterize this great area.
Reinfell normally is ample for crop production, vary-
ing from 30 to 40 inches annually. Supplemental irri-
gation on the rich alluvial lands toward the west ap-
pears necessary about every 3 years. Prairie soils in
the north are generally productive, although soils in
the ares as & whole are medium to low in productivity.
Erosion is severe on the rolling lands, and much of the
natural fertility has been lost.

Use of the Land )

The relatively small farms, originally cleared in
the process of settlement, frequently have been
further divided until the ares generally is ome of
very small units. Those in the northern section where
wheat is raised and those devoted to grazing in
the Flint Hills are more nearly adequate than farms in
the Cross Timbers and Eastern Prairies. The inability
of Indians to sell lands allotted to them in 40-acre units
complicates the problem of assembling adequate units in
certain arens of Ollahoma. .

Farm products valued at $197,550,000 are raised on

-the 158,000 farms in these subregions.

Farm units do not vary so greatly in size in the cen-
tral ares as in the semiarid sections of the Valley. The
only exception to this is in the Flint Hills, where cattle
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grezing is the principal enterprise. In the central
prairies, typical farms contain 160 acres and 320 acres.
In the Cross Timbers and Eastern Prairies, nearly one-
half of all units are less then 100 acres in size. Such
units are entirely too small, considering the poor soils,
limited tillable acreage, types of farming, and avail-
able markets,

TaBLb 7.—Major land use in the central ares

Flint | Eastem | Gross
Ttem B | B | Boon | e | Tow
.t 818,000l 4,645, 00/ 12,81, 00{30 443, 00
351 0 SRt 1 202 om0
(B e Ba e
2 800/ 2701
3,858,201 10,36, 400128, 250 500
) S5 A 0 ot
26, 000) 74000 18, 500] 22,4000 74,300
21,400 7200 19,200 35000 83,700

Based on United States Census of Agriculture, 1940,

- Taszn 8.—Proportion of total farms by size groups in the
central subregions

Central | Flint | Eastern | Cros

e Prairies | Hills | Prairies | Timbers
Percent | Percent

u 28 2

12 2 25

o 2 3

15 ") 0

2 u 3

3 2

100 100 100

Based on United States Cepsus of Agrieulture, 1040,

General farming is Dpracticed in these subregions with
the exception of the Flint Hills, where grazing is the
main enterprise, since almost all the land is best snited
to this purpose. Investments are large, both in live-
stock and land.

Genera] Farming of the Central Prairies includes
wheat as o cash crop with grain sorghums and oats
grown for livestock feed, Farm investment is usually
above $10,000. )

In the southern part of the Eastern Prairies there are
o larger number of small cotton and corn farms, An-
other group of small farms, many part-time, is concen-
trated around the Tri-State lead and zine area. These
turnish very meagre incomes, Cotton and corn are the
principal enterprises in the Cross, Timbers. Some
dairying and trucking are practiced, but progress in
these enterprises has been slow, A great proportion of
total incomes here is counted in terms of products used
inthe home. The level of living of farm families is very
low. In contrast to the small cotton and corn farms,
there are 5 few highly suceessful Tivestock units ranging
up to 4,000 acres in size,

Gross farm incomes vary widely between thess sub.
regions. In genersl, the Central Prairies are character.
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ized by relatively high returns. Although only 6 per-
cont of all farms in the Valley are situated in thig
subregion, twice this proportionate value of farm prod-
ucts originates here (table 9). In the Eastern Prairies
and Cross Timbers low incomes prevail. Nearly 6 out
of every 10 farmers receive less than $600 annually, in-
cluding food reised and consumed on the form,

TarrE 9.—Proportion of farms by amount of gross income in the

central areq
Central [ Fllnt | Eastern | Cross
Oross income Prairies | Hills | Prairies | Timbers
Doligrs Percent | Percent | Pereent | Percent
0399, - 2 2% [
8§ 13 16 19
% 2 2l 2
15 15 12 10
2 2% 10
10 100 100 100

Based on United States Census of Agriculture, 1040,
Problems of the Area

The Central Praivies and the Flint Hills are gener-
ally the best-adjusted areas in the Valley, although
too much emphasis is placed on wheat in the Central
Prairies. A more diversified program with livestock
and sorghums would provide more security here,

The Cross Timbers and Eastern Prajries have a very
serions problem of soil erosion, A great portion of
the cropland in these areas should be returned to grass.
The alternative to this shify js the almost complete
destruction of the agricultura] usefulness of such land
in 2 short time; the seriousness of the threat to land
Pproductivity here cannot be overestimated. Land that
Temains in crops will require elaborate and costly erosion
control measures,

Tenure problems arise out of a situation whereby
scattored Indian lands are held in small units and
leased to individuals without regard to the blocking up
of adequate farms, Original settlement was also made
on small holdings, thereby adding to current difficulties
encountered in corving out adequate farms. Land-
lord-tenant, arrangements are gueh that conservation
actually may be discouraged. Moreover, the better
land of this ares, which lies in the narrow alluvial
sections along the streams, is subject to floods, and its
great productivity is reduced by delayed plantings and
actual crop destruction,

Adjustments

Any program of adjustment in this aren must
provids for the removal of many families from the
small farms. This does not mean that some of them
mmay not continue to live in the rural areas and work in
industry or trades. The Jproduction of cotton on poor
worn-out soils hastens the destruction of the land and
continues in almost abject poverty the families trying
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to produce it. The following recommendations are in
line with general plans made by land-use plenning
committees in the area:

1. Farm reorganization.~—Erosion and land-use prob-
lems in the Cross Timbers are so critical that the num-
ber of farms there should be reduced by nearly one-half,
a reduction of about 27,000 farms, This means 2 radical
shift in present tenure or land-holding arrangements.
Alccompanying this reorganization thers should be the
abandonment of cash crop (wheat) farming in the Flint
Hills. Type of farming in the Cross Timbers and East-
ern Prairies should be shifted to Livestock, pasture,
peanuts, sweetpotatoes, feed crops, and truck, with cot-
ton grown only on the richer alluvial lands. The
number of farms would be reduced by 48,000 by this
reorganization of units.

2. Conservation and wse—A land-use adjustment
and conservation program is necessary on all land in
the central ares. This includes runoff retardation
measures to reduce flood flows downstream. Nearly
all cropland in the Flint Hills should be returned to
pasture. Stocking rate should be adjusted to long-
time range-carrying capacity. Conservation measures
and man-years of labor required for installation are
shown in table 11,

8. Land-use adjustment.—In addition to miner shifts
in use of land on individual farms larger tracts now in
farmlands should be shifted to timber production and
grazing with suiteble forest management practices in
operation, There are 1,000,000 acres of land in the
latter classification. - :

4. Other measures—Institutional edjustments an
roads planned to serve the area at the least cost are
required.

TABLB 10—Summary of adjusbments, ceniral areg

"l e 01 110 e o 20
Number of farms aad |0 o smue| @] 180
Fut}mu;ehlsed (acres) 1,000,000 | 1,000,000
Nﬁ?ﬁ&-f—‘.ﬂ..‘f{ 41,700 10,300 25,700 33,300 110,000
Ratuotion o samber of | | o] muo| zmom| asow
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TaBie 11.—Mecsures to be instalied and man-years of labor
necessary for conservation of sofls and water in the centrol
subregions (preliminory estimates)

Central [ Oross | Flint | Eastern
Measnre snd unit Prairies | Timbers| Bills o | Total

707,000 (2,372,000 |1, 005, 000 1, 16,000 17, 906, 000
204,000 | 182,000 | *367,000 [ * 41,600 | " 104 600
| e wz00| gl 56000 40z
S| 7L000 | 789 000 [ 208 000 537 000 |2 315 000
215,250 | 213,000 | 306,000 | 250000 | 990 250
814,000 (1,205,000 | 145,000 | 202,000 |3, 456, 000
76,000 | 226,500 | 21,700 | “45000 [~ 308, 200
4,70 | 1103001 1430 1830 19300
50| B20] 1550 18800| a7 om
g0 450 30| €0 20
7,000 (18 000 00| 4300 3080
641,800 506,500 83,000 | 769,000 3,843 100
14,500 | 11,800 | 9,800 8500 44700
140 1000 2% | 380
......... 2,060,000 | 102,000 | 132,000 (3, 204, 000
0,000 172,000 | 33,600 | 621 l':i’g‘s, 30

Based on prelimi; estimates by the Soil Canservation Service, U, 8. Departe
ment of Ammmm d o per

Nore.—Miscellaneous measuras such as entting posts, fence Ilne clearing, stream-
bank and highway plants, ditch construction, mulching, etc., not shown. Man-
years of labor includes necossary labor for thesa measures, ‘

Eastern Area

This ares includes the forested Ozark-Ouachita High-
lands and Forested Coastal Plains. (Fig. 5.)

Hardwoods formerly covered most of the Ozark-
Ouachite area, and much valuable timber can still be
and is being produced there. This area is rough and
rugged, reaching almost mountainous proportions.
Valleys are narrow with rather steep slopes. The
great valley of the Arkansas River, 10 to 40 miles wide,
is a principal topographic feature, cutting through the
entire area.

The Forested Coastal Plains lic at a lower elevation,
down almost to 100 feet, are not so rugged, and are
covered with pine and hardwoods.

Rainfall is heavy—40 to 60 inches annually. Streams
flowing from the highlands are clear and swift, con-
taining important power possibilities. Streams in the -
South are sluggish and drainage is a problem. Soils
generally are thin, stony, and badly leached and eroded
on the hills. Narrow valleys have a limited area of
rich alluvial lend subject to severe loss of production
from floods. The soils of the Forested Coastal Plains
are light in color and Jow in productivity. Bottom-land
soils are productive when well drained.

Use ‘of the Land

TUse of lend for crops in these humid areas is limited,
particularly in the Ozark-Ouachita Highlands, by the
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provailing topography and the original shallow stony
soils. ©f a total ares of almost 70 million acres, or two-
fifths of the entire Valley, only 87,453,000 acres are in
farms (table 12). Cropland represents slightly more
than one-third of the farmland acreage, or 13,197,800
acres, Nonformland aress, 82,514,000 acres in extent,
are covered by & potentially valuable timber growth.
Sixty percent of all the farms in the Valley, or 389,600
farms, are situated in the eastern area (table 12). How-
ever, only 40 percent of the value of all Valley farm
produgts is derived here, or $253,106,000, as compared

with the Valley total of $610,000,000. °
Tantz 12—~Major lond use, number of forms and type of
operator in the eastern grea )
Ok |Forested Coest|
Ttemt ouits | Bilas Totsl
woswo|  murom| 6,070
gz | cemon! 1ie7sw
2, 441,00 15,680,000 , 110,000
Wz | Lorom| 176320
BEE| A ide
161,900 X .
w70 12 17,800

(Based onUnited States Census of Agricalture, 1940.) |

Farming in the two subregions is similar in many
respects. Farms are exceedingly small, typical ones
being 40 acres and 80 acres ir size (table 13). Two-
thirds of all the units sre in these groups, more than
three-fourths of them being in the Forested Coastal
Plains. Cropland acreage on such farms is small, vary-
ing from 18 acres to 85 acres, respectively. Another
situation common to both subregions is the crude tech-
niques used in production. Tools and equipment are
of the one-horso, half-row type. “Patch” cultivation is
universally prevalent, Investments are small, toteling
from $1,200 to $2,000.

Tascx 13—Proportion of farms by size groups in the eastern
sudregions

Sizo Ozark | Forested Constal

Omachita Plains

Ava FPercent FPercent
4. ;. 8 B
50-%. 25 2%
100-179. 22 I
18098 9 4
"Totsl 100 Mo

Based o United States Consus of Agricultare, 1040

8till another featurs i common is the prevailing
Jow incomes. Almost one-half of all operators receive
less than $400 gross income from their farms annually
(table 14). Most of this amount comes from the use
of farm products in the home. Actually annuel gross
cash income is less than $200. Two-thirds of the farm
families receive less than $600 per year. Only 18 out
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of every 100 farmers have yearly imncomes of more than
$1,000. ’ .

Tanig 14.—Farm income in the eastern qubregions

Orark-  !Forested Coast.

Gross income Ouachita 8l Platns

! Doliara 1 - Pereent Pereent
0. . 5 5
40550 19 2
20 2
10004458, 8 ]
1,500 and ovar. . 7 5
Total 0 10

Enterprises: vary between and within these snbre-
gions. In the northern Ozarks, farming is general and
self-sufficing. In the foothills to the south, coiton
becomes the chief erop, Fruits, truck farming prod-
uets, poultry, and deirying specialties have developed
in soms areas, purticularly in the northwestern por-
tions. Widespread cotton, corn, and truck farming is
located in the alluvia) soils of the Arkansas River. In
the Forested Coastal Plains, cotton and corn are the
main crops, with truck farming and dairying developed
in 3 fow instances. Some timber products contribute to

incomes on many farms. Plantation cotton and corn

farming prevail on the Red River alluvial lands.

Forestry -

Trees have been, and still are, one of the basic
crops of this-part of the Valley, These subregions
are parts of two of the great forested areas of the
United States. Two-thirds of all this land is still in
one stage or another of timber growth. In the Ozark -
Ares, mixed hardwoods consisting chiefly of oaks,
hickories, gums and lesser species are predominant,
whereas in the Ouachits Highlands shortleat pine in
mwixture with similar hardwoods is the principal com-
ponent of most forest stands. Total woodland acreage .
in the Ozark-Ouachits. Highlands is 23,441,000 acres,

The principal forest iype in the Forested Coastal
Plains consists of loblolly and shortleaf pine, Mixed
upland hardwoods, including some serub, are prominent
in pert of Texas and southeastern Oklshoma, Bottom
lands support characteristic hardwoods and some cy-
press and tupelo. Practically all these types are used
commercially for the manufacture of lumber, pulp,
poles, and fuel. Total woodlend here smounts to
15,669,000 acres (table 16).

About three-fourths of the forest land in this area
is held by private owners in the Ozark-Ouachits HMigh-
lands, while in the Forested Constal Plains 90 percent
is similarly owned. Farm woodland makes up neerly
one-half of total private holdings in the former ares,
while slightly less-than one-fourth is included in such
holdings in the latter ares.
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Tunte 16.—Forest ares and type of ownership by subregions®

y |
Ownenstip N i
. Acrer
Tokal ATEd. ..o ecancenmvmmanaens)

‘Private owpership: %o
Farm woodland 11,222, 000
Qtber prival 24,

Pub] 31,760, 000

4,015,000
34,000
$1,000

3,953,000

7,360,008

tDats trom U, 8. Forest Servies.

~ Seventy-seven percent of the privately owned forest

1and in the Forested Coastal Plains is in the possession
of extensive industrial groups. Much of this isheld in
units amounting to over 100,000 acres, usually operated
in connection with large sawmills and other lumber
industries. National forests are limited almost solely to
the Ozark-Ouachits Highlands. Tax-delinquent forest
Jands are indicated as publicly held, although the exact
status of much of these lands is not cleax, There is little
or 1o definite forest management outside of the national
forest lands and & few private holdings.

Forest stands in the hardwood subregion are produc- -

ing less than one-half of their capacity. Inthe Ouach-
ita seetion, old growth predominstes on 19 percent, sec-
ond growth of sawlog size on 34 percent, second growth
under sawlog size on 45 percent, and no tres growth on
2 percenit of the woodland ares. Identical information
is not available for the Ozark section, but genersl ob-
servation indicates that compered to the Ouachita
there is less area in old growth and a higher proportion

" in under-sawlog-size timber, With other conditions
about the same.

Tho Forested Cosstal Plains are producing about one-
half of their capacity, old growth occupies 125 percent
of the woodland ares, second growth stands producing
sawlogs oceupy 61 percent, and second growth produc-
ing materials less than sawlog size cover 24 percent of
the area. .

Forest increment amounts annually to s0 est_lmnted
686 million eubic feet in the Forested Coasta] Plains and
390 million cubie feet in the Ozatk-Ouachita Highlands.
Under proper management, neb growth in the two sress

can be incresssd to more than 4 billion cubic feet
annually, .
Total annual forest increment or yearly growth is
itimated ot 686 million cubio foet for the Forested
Constal Plains and 390 million cusllali; ;tniet for the t(‘):lslrki
Ounchits Highlands, totaling siightly more
billion cubic gf‘ellet including 3% billion board feet of
material grown by trees of saw-timber size, Under -
tensive forest management dnd after a long pPrlod—
probably mors than 100 years—it appesrs iensnbl.e for
these lands to be producing annually around 4 billion
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cubic feet, of which more than one-half or about 11
billion board feet would be from trees of sawtimber size.
The urgency of striving for this goal is indicated by
carrent estimates which show that under demands
brought on by war the timber being cut and destroyed
on thess aress is in excess of increment, Even in the
comparatively low timber production year of 1938, for
softwoods the drain was B5 percent of forest incre- .
ment and for herdwood the two were about in balance.
The importanee of timber in this ares is reflected
in the nwmber of industries which depend primarily

" on woodland products. In the Forested Coastal Plains -

there are approximately 980 of these units, including
860 sawmills, 7 veneer plants, 14 cooperage plants, §
pulp mills, and 94 other miscellancous plants. These
industries probably furnish more than 76,000 man-years
of labor annually, In the Ozark-Ouachite Highlands,
710 plants ave primary wood users. These include 616
sawmills, 95 cooperage Pplants; and 59 miscellaneous
establishments. More than 41,000 man-years of labor
are required annually in these industries.

Problems of the Area

Land problems in the esstern area stem from early
settlement and misuse. Migrants pushed into these
subregions from ¢he “Old South,” seeking new oppor-
tunities in the form of new lands, They had to cut and
burn the forests to make way for craps, and they set-
tledonsmallmctssuchastheyhgdhndimhertpﬂw
cast. Much land was cleared and plowed which should
have been left in timber.

During later settlement, after the Civil War, timber
was in great demand, for the Nation was building
cities snd railroads. Cutting and slashing of timber re-
ceived new impetus. Lumber was the primary objec-
tive now, not land, and much good timber was wasted. -
The farmer followed behind the sawmill Clearing
was easier. “Population grew as the forests were de-
stroyed. Urban communities grew and prospered in
direct proportion to the rate of exploitation of the

- woodlands. Aslumberingpasseditspeakmddedined,

many fell back on farming as an occupation. As long
a5 the timber furnished part-time employment, these
farmers had a degree of prosperity. Forest and farm
employment have been closely interrelated.

At present, the outstanding feature of the land is
the overwhelming population dependent on it for a
livelihood. Soils are seriously eroded and fertility,
never very high, is half depleted. Forests have been

_ cnt over and burned until the growing stock is so

geverely depleted that years will be required to rehabil-
jtate it. 'The drain on the timber resources is greater
than the natural growth, Water runoff is large and
floods do serious damage. Resources in terms of trees
and soils are shrinking, while the number of people liv-
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ing on these resources is constant or increasing, -Tim-
ber exploitation has left many farmers and communi-
ties stranded and without a resource base. Small farms
furnish only 125 to 150 days’ employment annually for
about 150,000 farmers.
Under-employment, crude egricultural techniques, low
soil productivity, and a depleted woodland resource, all
* combine to maintain extremely low incomes. Exploi-
tative practices and land misuse are accelerated under
the pressure to supply essential family needs and min-
imum cash expenses, Further removed from the farm-
‘ers’ everyduy lives, but not less influential, are land
tenure, taxing, and credit systems which all further
depress living standards. Tenancy of the crop-share
and cropper typs is the usual method of operation in
the Forested Coastal Plains. The population is con-
stantly shifting, and landlord-tenant relationships are
such that cash cropping and resource depletition . are
promoted. Interest rates on production loans are very
high for this group of farmers.

Adjustments

Adjustments in the eastern ares must provide and
maintain opportunity for a maximum number of people
on the land, Doing this requires several lines of action
which have been recommended by farmers and workers
in agricultural fields. '

L. Farm reorgamisation.—A complete reorganization
of land tenure and rental arrangements is necessary to

provide full employment and security for a maximum .

number of farm people. This will require a reduction
in the number of farms and transfer of people to other
occupations or to other areas. Total reduction
amounts to 141,000, or 97,000 in the Ozark-Ouachita
Highlands, and 44,000 in the Forested Coastal Plains,

2. Land use—1In making these reductions a shift in
types of farming is necessary. Extensive rather than
intensive agriculture appears to be mare feasible over
the wholo area. Livestock, peanuts, sweet potatoes,
and feed crops should be increased. Truck farming,
deirying, and other specialities can be intensified in cer-
toin areas. Cotton will continue to be an important
cash crop in the South, but not the only one.

8. Conservation—To maintain opportunities for
thoss left on farms, the productivity of lend and its re.
sources should be restored and maintained and water-
shed protection provided. Conservation measures of
one type or another are required on all farmlands, Up-
stream flood-control measures are very important in
this program. Bottom lands should be drained 2nd put
into production to relieve the pressure on the poorer
bill soils. (See table 17.)

Forests must be rehabilitated and conserved by ap-
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propriete cutting methods, reforestation, stand im-
provement, fire protection, and sustained-yield manage-
ment. (See table 18.) Many farmers should look upon
trees as o crop. Industries should expand greatly on
the basis of fuller utilization and conservation of tim-
ber resources.

Man-years of labor required to do this job total
885,000 on farmlands, and 883,000 on forest lands. In
addition to these installations, 5,400 man-years will be
required annually for the forestry program.

4. Lang-use oontrol—In order to carry out this reor-
ganization of farms and to conserve soils and forests,
12,400,000 acres of land should be publicly controlled,
11,000,000 acres in the Ozark-Ouachita area, and 1,-
400,000 in the Forested Coastal Plains (table 16).

Many families are trying o raiée crops on lands much
more productive if left in trees, The settlement of these
lands brings only poverty to the settler and deprives the
state and the community of the value of & productive
resowrce. Legislation permitting public control of the
classification and use of these resources is generally de-
sirable. The state of Arkanses has already made great

progress in this field.

5. Employment—New opportunities for work in
forest and recreation development. Through the de-
velopment of markets for forest products to local indus-
trisl plants and in the expansion of commereial recre-
ational facilities the farm people of this area may find
tull employment within the area. The forest products
of the area when fully used in suitable processing and
fabricating plants making consumer goods will provide
& great opportunity for employment. Industries to
use short lengths of the hardwoods may be established
to make plywoods and laminated woods, efe., providing
& market for timber now having no outlet, When such
timl;er is profitable better forest mansgement will
result. .

Further opportunities to earn living in the rurs}
aress will be provided in eonnection with the further
development, of the area for recreational purposes.

These developments are outlined later under industry
and recreation,

Tante 16—Summary of odfustments, eastern ares

-
Oterk-  |Furested Coastal
Ousdhita Plainy Total
_ ]
P arn
ronlon {ores). | 48.820000|  234p000(  60,967,00
Sopand faore) 2 I S| Bl gem
Nunbar of oms oy 8308 -—|  1820000 | Boitono | a5,as00
Fature: ches..| 255,600 134, 386, 600
L4000 12,4000
gt 248, 600
4,00 141,000
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Tane 17.—Meosures to be installed ond manyears of labor

zeces,slt_ztry fa; %omsrtvzt%n of soile and water in the Ozark-
uaonhita and Forested Ooestal Plaing subregions—Ari:

Velley (preliminary estimates) v onsas

‘Measures and unit Oz?:é‘{&a \ F°“;'ﬁmcﬂ““‘ Total

3,081, 500 2,345,000 435,000
564, 600 181,400 5 746,000
235,000 186,000 424,000
38,402, 000 1,130,000 4,532,000
1,333, 200 627,000 1,960, 200
4,508, 200 L7, 6,336,200
1,324,300 |, 125,800 1,450,100

232,900 1,908,000 2,140,

mm Cugl R
* Mils, rnrmmdgx.... £3,900 22300 ;g.aoo
Rods, gully diversion._. 1,550,400 9,610,000 11, 060, 400

Number, farm ponds, 46, 500 7, 4,3

Number, stock water wells 22, 19, 500 41,500
Man-years of Jabor. 432,000 453,000 85,000

Based on preliminary estimates of the Soil Conservation Service,
U. §, Department of Agriculture,

1Includes Ozark plateau and some Loessal terrace and uplands and
lands in Missouri of similar characteristics but not in thg Arkansas
Riyer dralnage basin,

2 Includes some Loessal terrate and uplands.

Norp,—Mlscellancous measures such as cutting posts, fence line
clearing, stream-bank and highway glanﬂng ditch construction, muleh-
ing, etc., not shown, Man-years of labor include necessary labor for
these measures.

41

TaBLE 18—~Measures to be installed gnd man-years of labor
necessary for conservation of woodlands in the forested
subregions

i Ozark-Onach- | Forestod C
Messure end unit ™ mmm Total
2,363, 000 , 03
18,257,000 Tt
2,556,000 , 647,
047200 6,472 000
- 1
14,406, 000 16, 513,000
12,829,000 13, 512, 000
14,340,000 16,447,000
3 445,000 967,
Pumber, nurserles. 19
Number, planting stocl 11,869,450 2,005,210
Man-years of labor. ... 213,000 170,000 383

Bused on prelimi; estimmtes of Foresf . 8, -
neseed Agringt\lre.nm the Forest Service, U. S, Dapart:

1 Also arosion control applicable to 7,500 miles of forest roads,

2000 omitted.

WATER

The conservation, contrel, and utilization of water
has played s large part in determining the present
economic situation in the Arkansas Valley. Their
future importance will be even greater with the develop-
ment of a water program designed to serve the best
interests of the people, land, and industry within
the area,

The role which water plays, and the purposes it can
best serve, vary widely over the Valley from the head-
waiters in the Rocky Mountains to the pointsof entrance
into the Mississippi River. A broad index of the rela-
tionship of the water to the aren is found in the
quantity and cheracteristics of stream flow sherein. In
the upper reaches of the Arkensas and Red Rivgrs,
where water is scarce, its capture and use for irrigation
and water supply are essential. In the eastern part of
the area, where water is plentiful, even overabundant,
its control to prevent flood damages, to develop elec-
tric power, and to provide recreational facilities, be-
comes 0f paramount importance.

Stream Flow Characteristics
The Arkansas Valley includes three major Tiver
systems—the Arkansas, Red, and White River water-

sheds. The stream flow characteristics of these river .

systems have important differences.

The Arkansas River

The Arkansas River system drains 160,500 square
miles and includes, in downstream order, these major
tributary xivers: Purgatoire—38,390 square miles; Salt
Fork—86,700 squere miles; Cimarron—18,060 square
miles; Verdigris—8,150 square miles; Grand (Neo-
sho)—12,660 square miles; and Canadian River—47,500
square miles (North Canadian—16,850 square miles;
South Canadian—30,650 square miles).

The headwaters of the Arkansas and South Canadian
Rivers lie in the Rocky Mountains, where the loftiest
peaks reach elevations of 14,000 feet. Here they are
typical mountain streams, deriving most of their spring
and early summer runoff from melting snow. Annual
rainfall in the mounteins varies from 10 inches in the
sheltered valleys to as much as 40 inches or more near
the range crests. On their downward course over the
Eastern Slope of the Rocldies, these streams pass through
rough foothills where flash floods, cceurring as a result
of short but very intense periods of rainfall, are a char-
acteristic of the area.

Continuing eastward, these rivers next traverse the
High Plains, where the headwaters of the Cimarron and
North Canadian Rivers are also situated. The combi-
nation of low rainfall, and poorly drained lands inter-
spersed with sand hills, results in very small quantities
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of surface run-off. Much of the rainfall over this area
sinks into the ground or is lost by evaporation from the
innumerable “playas” which have no surface outlet.
The main stream channels are in general wide sandy
wastes, and both normal flows and floodwaters are
largely dissipated through percolation into the valley

alluvium. Thus the water courses are often dry for_

long periods of time.

An outstanding feature of this region is the “Ca-
nadian Breaks,” a narrow, rough, broken strip of land
cutting a gash through the High Plains—erosion caused
by the South Canadian River.

Moving still further eastward, the rivers cross the
Rolling Plains, where run-off characteristics change
markedly. The terrain is both rolling and broken, and
in general is well drained. Annual rainfell increases to
27 inches at the eastern boundary, and surface runoff,
originating largely in flash floods, is much greater than
that in the High Plains. Long periods of low flows
are common. The river channels, retaining the
character of those of the High Plains, absorb much of
the runoff. The Cimarron River becomes highly miner-
elized in this reach through contact with natural salt
beds, The ares west of the eastern boundary of the
Rolling Plains contributes very little to the floods of the
lower Arkansas River; serious floods in the area origi-
nate east of this division, where run-off becomes pro-
gressively greater. '

East of the Rolling Plains the watershed traverses the
Central Prairies, the Cross Timbers and Flint Hills belt,
and the Eastern Prairies, In these areas, the topog-
raphy is & mixture of rolling prairie and broken hilly
lands. ‘The area includes the greater part of the Salt
Fork, the Jower Cimarron and Canadian Rivers, the
Verdigris River and the greater part of the Grand
(Neosho) River watershed. All of the stream systems
axe well developed and the surface is conducive to large
and rapid run-off, especially in the Flint Hills and the
Eostern Prairies. Long periods of low flows are com-
mon to the region. The Salt Fork is highly mineralized
from natural sources, and the Arkansas River, receiv-
ing as it does the naturally polluted discharges of the
Salt Fork and Cimarron Rivers, and of other minor
tributaries, also becomes highly mineralized.

Leaving this region, the Arkansas River flows be-
tween the Ozark and the Ouachita Highlands. The
northern  tributavies, including the eastern Grand
(Neosho) watershed, the Illinois River, and many
smaller streams, drain the Ozark and Boston Moun-
toins, while the southern tributaries, including the

Poteau, Petit Jean, and Fourche La Fave Rivers, drain.

the Quachita. Mountains. A large run-off results from
the high annual rainfalls, Run-off is erratic, however,
due largely to short periods of intense precipitation,
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and during the hot summer months and at other times:
long periods of low flow are common,

The Arkansas River continues as a wide sand-bed
stream to its mouth, disturbed at intervals by great
floods originating over the eastern portion of its drain-
age ares. Low flows, during which natural minerali-
zation is high, are common. .

Perhaps the most outstanding featurs of the entire
Arkansas River watershed insofar as stream flow is
concerned is that the watershed above Garden City,
Kans., constitutes a distinet and seperate unit. Of the
run-off originating in the upper basin, less than 15 per-
cent in the form of flash floods and return flow from
irrigation leaves the area at Garden City. This is.

Jargely the result of extensive use of stream flow for

irrigation purposes. Flood flows in the upper reaches.
Iikewise have little effect on downstream discharges. |
During the record flood in the Upper Basin, which oc- .
curred in June 1921, the pesk discharge of 200,000
e £. 5. just below Pueblo, Colo., receded to approxi-
mately 120,000 c. £. s, at the Colorado-Kansas State
line and to only about 7,500 ¢. f. 5. at Hutchinson, Kans.

The Red River .

The Red River system within the Arkansas Valley
comprises an area of about 83,000 square miles. It has
two major tributaries, the Washita and Ouachita Riv-
ers, draining areas of 8,00 and 16,800 square miles
respectively,

The Red River headwaters lio in the high plains
ores. The low annual rainfall and the flat, poorly
drained lands produce very little run-of. Twenty-five
percent of the area drains into “playa” lokes and does
not contribute to established stream systems. Long
periods of zero flow are common,

The Red River leaves the High Plains through the
Palo Duro Canyon in Texas and the watershed emerges
onto the Rolling Plains at sharp escarpment extend-
ing across the eastern Panhandle region. The topog-
graphy varies from rough and broken near the
escarpment to gently rolling in the east. The surface
drainage of this area is more highly developed than
that in the High Plains, and physical conditions are
conducive to greater surface run-ofl, Streams have
cut info the red beds, 5 thick formation. of fine to
coarse-textured, poorly’consolidated sandstone, shales,
gypsum, and dolomite. Their erosion by surface run-
off is respansible for the yellowish-red hue, especially
noticeable during flood periods, from which the river
derives its name. Contact with these red beds results
In natural mineralization of most of the streams,

Continuing eastward, the Red and Washits Rivers
Dext traverse the Cross Timbers Tegion, -where the-
Washita River joins the Red River. There s no marked
difference in topography, but the lend, hitherto open
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prairie, becomes thickly wooded, Rainfall increases.
as does also the proportion of it which reaches. the
stream as run-off,

Emerging from the Cross Timbers ares, the Red River .

flows through the Forested Coastal Plains of the west
Gulf coastal plain to its junction with the Mississippi
River. Drainage-systems on these rolling plains are
well established. The annual precipitation is high
and flood flows of large volume are common and fre-
quent. The rather wide alluvial bottoms bordering the
Red River are very flat, and drainage is not well
developed ; hence, run-off is sluggish.

The headwaters of tributaries entering the Red River,
from the North, and adjacent to the Cross Timbers re-
gion, drain the southern slopes of the Quachita Moun-
teins. Run-off from this area is intense and rapid and
can cause major floods in the lower Red River valley. "

Near its mouth the Red River is joined by its prin-
cipal tributery, the Ouachita River. This stream rises
in the eastern part of the Ouachits Mountsins with a
well-developed drainage system and rapid run-off. The
remainder of the watershed lies in the Coastal Plain
ares where run-off characteristics are very similar to
those of the lower Red River. The bottom lands of the
lower Ouachita River and many of its tributaries are
very poorly drained and long periods of inundation
heve left them generally in a waterlogged condition.

The White River

The White River watershed within the Valley, com-
prising approximately 27,500 square miles, differs from
the Arkansas and Red River basins in that it drains
lorgely a homogeneous area. wherein stream-flow char-
acteristics aré uniform. ]

About; 85 percent of the area lies in the Ozark High-
lands. The main streams in the highland area are en-
trenched deeply into water-bearing limestone, and there
are large springs in the deeper valleys. As a result, the
streams have a well-sustained dry-weather flow of cold,
clesr water, Many of the smaller streams are above
the water-bearing limestones and ere practically dry
during the summer. Flood flows are frequent due to
intense rainfalls common to the area. The lowland
areas are composed of broad, level, alluvial valley§ fre-
quently flooded by run-off from the highlends. Rainfall
over the basin varies from 44 to 52 inches annually.

Missouri and Mississippi River Drainages )

The portions of the Osage, Gasconade, and Saint
Francis River system within the region are typical
Ozarlc streams. They are similar in character to those
of the highland area of the White River basin.

Water Use and Control °

The wide range of topographic and climatic condi-
tions characterizing the Arkansas Valley creates an
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» equally wide rangé in water problems and in the needs

for water control and utilization, .
The emphasis on these problems varies in character
from the upper Arkansas River, where the retention and

- utilization of all available water for irrigation and

water supply is essential to area development, to the
lowlands of the lower Arkansas and Red Rivers, whers,
in places, excess watér must be drained off rapidly and
carried to the Mississippi River before the land can be
utilized for purposes other than wildlife conservation.

Thus, within this Velley practically all of the prob-
lems of water use and control common to inland areas
may be found. These include: conservation and use
of surface run-off, and development of ground-water
resources for irrigation and water supply; supplemen-
tation of water supplies by importation from adjacent:
watersheds; flood control by various means; develop-
ment of hydroelectric power; abatement of pollution
from domestic, industrial, and other sources; improve-
ment of navigation by canalization and by dredging;
recreation; drainage; erosion and silting; wildlife con-
servation; malarial control; adjustment of the present
laws regulating use and control of water; and other
more minor problems. Some of these problems are
identified only with certain streams and arens; others
are common throughout the entire ares,

West of the 98th Meridian

In the ares extending from the western boundary of
the area to about the middle of Kansas, the need for.
utilizing all of the available water supply almost com-
pletely overshadows other features of water use and con-
trol. Here water is largely the limiting factor in the
development of land and industry, and in attention to
human comfort. The agriculture of the region, other
than that dependent on irrigation, is necessarily of a
type adaptable to conditions of low and uncertain rain-
fall.

The full utilization of surface water for irrigation is
extremely important throughout the West, especially
with respect to its stabilizing effect on the livestock
industry. Water supplies for industries are difficult and
expensive to obtain. In certain areas, notably the Ar-
konsas River basin above Garden City, available water
1§ now largely being utilized, and development of addi-
tional supplies through importation from other basins
by transmountain diversion is necessary for the estab-
lishment of new water-consuming industries in that
ares. In other areas, industries using large smounts
of water can be supported only at the expense of the
water requirements of agriculture. During severe
droughts, water supplies essential for domestic and

‘stock consumption are iacking over wide aress, and

water must be brought in by tank car and truck.
Despite this urgent need for water conservation
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within the area, much surface run-off originating over

the Cimarron, Cansdian, Washita, and Upper Red.

River watersheds is wasted downstream through lack
of adequate storage facilities, and undetermined re-
serves of ground water remain untapped. Facilities
for insuring sufficient water supplies for domestic and
stock consumption, both urban and rural, are inade-
quate, and the water available is sometimes unwisely
used, requiring laws and educstion to guide its best
distribution.
There ars other water problems of lesser importance.
" Flood damage occurs throughout the area, being espe-
cially criticel near the 98th meridian. Pollution of
stream flow from oil field brines and wastes is severe
on the Red River and soveral of its tributaries. Pollu-
tion from natural causes affects the quality of stream
flow of the Red River and its tributaries, of the Cimar-
" ron River,and of the Salt Ferk, although conditions on

the Salt Fork have improved since completion of the-

Great Salt Plaing Reservoir. With the exception of
the mountainous ares in the west, and a few small
artificial lakes water recreational facilities are almost
completely lacking, Bank erosion causes: extensive
damage along most streams, Sand eroded from.up-
stream areas has been deposited in the bottom lands of

- the Red, Canadian, Cimarron, and extreme upper
Washita Rivers, destroying large aress of productive
land. Large quentities of silt carried by the streams
create problems in the maintenance of irrigation canels
and structures and fill up space in reservoirs vitally
needed for conservation and flood control.

In the upper ares there are no possibilities of navi-
gation, and the development of hydroelectric power is
limited except as an incidental part of transmountain
diversion. Here drainage is not generally important
except; as it relates to irrigation; to date, there are no
problems of importance which have not been success-
fully solved.

East of the 98th Meridian

Here the emphasis on the relation of water to land,
industry, and people in general is made from the point
of view of control rather than of conservation, although
there are a few instances where conservation is highly
important. The normal water supply does not impose
Limiting conditions on the economy of the area; never-
theless, the control of water to prevent floods, to develop
hydroelectric power, and to provide navigable streams
and recreational facilities, is an essential part of
regionel progress,

Frequent floods are characteristic of the entire ares,
and cause extensive damage, chiefly to agricultural im-
provements, A. tofal of 25 percent of all cultivated
lands in this part of the Valley is included in the over-
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flow plains of the many streams; these lands are gen-
erally considered the most productive in the area.
Although many of the most attractive water-power
sites between the Mississippi River and the Rocky
Mountains sre located in this section, fewer than 10
pexcent of the potentislities have been realized. These

“potentialities Lie almost wholly within the Ozark-

Qunchita ares.

Nevigation is at present confined to intermittent
traffic on the Arkansas River to Pine Bluff, Ark., on the
‘White River to Guion, Ark, on the Red River to
Shreveport, Le., and on the Onachita River fo Arka-
delphis, Ark., with dependable €-foot navigation to
Camden, Ark, The lower reaches of these rivers are
all capable of being developed to permit dependable
9-foot, navigation. .

In the Ozark-Ouachita Highlands the mountains and
stearns present one of the most attractive recreational
conters in the midwestern section. Maintenance and
improvement of this ares through the development and
preservation of satisfactory stream-flow conditions is
highly important to the Valley.

With the exception of streams in the Ozark-Ouachita
Highlands, the water courses are in general highly
polluted from domestic and industrial wastes, and from

_ netural mineralization. Urben water supplies, al-

though generally satisfactory, are often inadequate in
periods of drought. There is & widespread lack of
adequate rural water supplies. Rice irrigation in the
Grend Prairie area has been over-developed and lower-
ing of the groundwater level has become a serious
problem, while in the nearby Oek Flat area extensive
acreage is available for expansion of rice irrigation
withadequate water supply. Control measures toavoid
over development will be necessary.

Except in some of the larger drainage districts where
refinancing has recently been worked out, organized
drainage districts in the lower Arksnsns, Red, St

" Francis, and White River bottoms are almost univer-

sally in need of both fnanieis] and physical rehabilite-
tion, Many leves districts also are in need of financial
and physical rehsbilitation, Other water problems of
this area includs the prevention of erosion and siltation,
malarial control, and provision of satisfactory water
legislation,

Contral of water in the eastern half of the Arkanses
Valley would result in many benefits to agriculture, i-
dustry,_ and to the people of the ares, Flood control
Would inerease the anrmal agrieulturs] incoms by mil-
Yions of dollars, new highly productive lands would be
opened to cultivation, snd & better economy would be
possible for form units partly comprised of bottom
lands. The expansion of the Ouk Flat rice irrigation

area should also have a beneficial effect on agriculturs]
economy.
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Development of hydroelectrie power, in conjunction
with fuel power, will permit o more economical genera-

. tion of electrical power in the area and thus sssure
low power rates attractive to industry. Stream channels
that are capable of development for dependable 9-foot

navigation mey eventually be made navigeble and

thus provide for lower cost transportation of the bulk
products of industry and agriculture. Water supplies,
which can be developed satisfactorily throughout this
area, are important to the expansion of industry. The
provision of adequate water supplies for domestic con-
sumption, the abatement of pollution, and the improve-
ment of recrestional facilities will all contribute to
higher standards of health, senitation, and leisure-time
enjoyment,

Summary of Contemplated Improvements

Ideally, the ultimate objectives of s plan for the
conservation, use, and control of the water resources
of the Valley properly might be: provision of storage
to permit use of all surfacé water occurring west of
the 98th meridian for water supply and irrigation;
development of the sustained capacity of all available
groundwater supplies in that area; elimination of all
flood damage; development of all potential hydro
power; elimination of all stream pollution; and other
important developments. However, physical and eco-
nomic considerations inherent in such objectives make
their complete attainment impracticable.

Under the plan herein proposed for the development
and control of the water resources of the Valley, the
following results would be achieved:

1. Flood econtrol—Available data indicate that, at
present, annual flood losses of about $25,500,000 occur
in the Valley. The contemplated flood-control pro-
gram, including land treatment and runoff retardation
measures, would reduce these annual Josses to $12,900,-
000. Further reduction in losses may result 'from s
satisfectorily administered flood warning service.

9. Irrigation—At present, 894,000 acres in the west-
ern section are frrigated from surface water; more than
1,000,000 ncres could be irrigated. Approxzimately
117,000 acres are now irrigated from groundwat{er.
This can be expanded to at least 170,000 acres, with
probable additional development following necessary
S At present an average of

8. Hydroeleotric power—At pr
460 milgl/gx'l kw.-hr.,ﬁr less than 7 percent of the hydro-
electric power potentialities of the Valley, are pl‘Odlw;d
snnually, The program recommended provides fort :
annual generation of 3,175 million I{W--h!‘w or 43 percen
of the Valley’s known hydroelectric power potentiali-

ties. Additional hydroelectric power can be provided

when the needs of the region demsnd.
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4. Navigation—Existing navigation is largely inter-
mittent. Studies have indicated that the development
of dependable 9-foot navigation on the Arkansas, Red,
and Ouachita Rivers is physically fensible and that
the savings in costs of transportations would either
equal or closely approximate the costs involved. How-
ever, the need for, or wisdom of, providing such naviga-
tion at present is not clearly indicated, but decision
should remain open for consideration as conditions
change,

5. Water supply.—Urban water supplies that are
now inadequate should be supplemented and & wide-
spread program should be effected to provide rural do-
mestic and stock water supply facilities.

6. Pollution abatement—Extensive pollution shate-
ment measures are recommended, including treatment
of industrial and domestic wastes, satisfactory disposal
of wastes from oil field and mining operations, and pro-
visions to increase low flows through reservoir storage
for dilution of wastes,

1. Becreation—Small lakes for recreation, especially
in the semi-arid central portion of the ares, are Tecog-
nized as & very desirable part of the water program,
Conservation and recreation pools are included in all
multiple use reservoir projects. Improvement of
stream flow through inerease of low flows, and elimi-
nation of pollution, will heighten the recreational
values of the Valley's water courses,

8. Other—Many other improvements in existing con-
ditions of water use are possible, such as provisions for
reduction of erosion and silting, rehabilitation of drain-
age districts, fish and wildlife conservation, malarial
control by drainage and elimination of stream over-
flows, enactment of adequate water legislation, and
other measures of somewhat lesser importance,

Background of Investigations

The feasibility of steps necessary to accomplish the
improvements outlined have been studied by various
Federal, State, and other agencies. They have been
subjected to intensive analysis and discussion by five
drainage basin committees of the National Resources
Planning Board throughout the past 5 years. The
work of these committees has to a considerable extent
made possible the development of this water plan at
this time.

In genersl, investigations made have been sufficient
to support recommendations contained herein for de-
velopment end control of the region’s water resources,
However, in many cases it has been necessary to go be-
yond present studies and to cover new ground in seleet-
ing messures that appear desirable and essential to the
best development of the region when the relations be-
tween all factors influencing its future are eonsidered.
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Necessarily, only a broad picture of water conditions,
proposed improvements, and their probable effects on
the Valley can be given here. The watersheds of the
Osage, Gasconade and St. Francis Rivers have not been
considered in specific instances but only where general-
itiesapply. Only the south central portion of the Osage
River basin and the upper parts of the Gasconade and
St. Franeis River watersheds are included within the
Valley. For intelligent consideration of water use and
conirol it is essential that entire watershed units be
encompassed,

Guiding Principles

As general guides in the selection of these measures
for control end conservation of the waters of the area,
three principles were followed, each of which involved
& widespread regional concept of benefits, Thege prin-

<iples affect flood control, irrigation, and small mul-
tiple-purpose reservoirs,

Flood Control

The benefits deriving from control of floods are
regional in nature; they should be so evalusted and
considered. In the eastern part of the Arkansss Valley,
25 percent of all cultivated Jands ke in the highly pro-
ductive overflow plains of the many streams, and flood
damages to agricultural interests are extensive, The
broad flood plains of the major tributaries are large
enough to support entire farm units which are inport-
ant sources of grains, feed crops, and other agricultural
products upon which the economies of large adjacent
areas are dependent,

On smaller streams, where the overflow . areas are
not so extensive, the bottom lands usually comprise
parts of larger farm units, As these lands are often the
only sections where cultivation is possible, successtul
operation of many farm units relies upon dependable
Production of the bottom-land sreas. Thus, loss of
crops through flocding entails not only the monetary
losses but means that areas dependent upon the agri-
cultural products of the bottom Jands must import es-
sential foods and fodder at increased costs, and that
local canning, milling, and other industries also de-
pendent upon this bottom-land production are adversely
affected. In addition, by reclamation of additional
bottom-land areas for cultivation through flood protec-
tion, much of the poorer uplands now in cultivation
could be released for better use such as forest or grazing,

Under this regional concept of benefits, flood control
assumes more importance than when considered in re-
lation only to the atess directly protected. In agri-
cultural areas such as the greater part of southern
Kansas, where uplands as well as bottom lands are
intensively cultivated, the regional principle is less per-
tinent; but in such sections g the Ozarl-Ouachita, high-
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lands, where less than 20 percent of the entire land
ares is under culfivation, the principle is especially
applicable.

The plan of flood control presented in this report
bas been derived largely from studies made by Federal
“agencies, which, it is felt, do not reflect wholly this
regional concept of benefits. Quantitative studies
would first be necessary to determine the importance of
these indirect benefits before definite recommendations
could be mads concerning the ultimate degree of flood
protection justified. However, some of the projects
which have been included are based somewhat on as-
sumptions of the results of future investigations, Other
projects have besn included which appear to approach
gconomic justification closely from the standpoint of
bottom-land benefits alone,

Closely related to the regionsl concept of flood con-
trol benefits are the adverse economic and social effects
precipitated by the retiring of large sreas from culti-
vation which certain reservoir projects invelve, This .
is diseussed under a subsequent section, “Floods and
Their Control,” in relation to a proposed series of

_ Arkansas River reservoirs,

Irrigation

This is one of the most important single functions of
water in the entire Valley. Xt should be adepted to
contribute the greatest possible benefit to the regional
economy.

West of the 98th meridian, agricultural economy and
industrial development are limited by scarcity of water,
and the best development of the ares, demands & full
and careful utilization of all available water supplies.

The use of a Limited water resource in growing high

cash-income crops, which are often shipped out of the

region for consumption in distant areas or placed in
world-wide markets, is not wholly compatible with the
best interests of the Valley from the long-range view-
point. The most beneficiol uge of water for irrigating
new lands would invelve the growing of feed crops to
stabilize the stock-raising and dry-farming industries
and to provide a messure of insurancs agpinst loss of
berds through lack of feed during drought periods.

Viewed from this regional aspect, projects that do not
appear feasible under present practices, which offer no
substitute for the incentive to grow high ‘cash-income
¢rops, may become justifiable and even essential to the
best regional development,

.. Quantitative studies to determine the value of irri-

gation as related to the general regional development
have not been made in this ares and, although the prin-
ciple has been recognized in this report as desirable in
the consideration of irrigdtion, any Projects relying
thereon for justification should be thoroughly evaluated
from this viewpoint before adoption,
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While the above principle is ideally adapted to the

upper Cimarron, Canadian, and Red River basins where -

many small irrigation projects are seattered widely over
a large cattle-raising ares, an exception must be made
for the Arkansss River watershed above Garden City,
Kons. Here are concentrated extensive tracts of irri-
gated lands devoted principaily to the raising of spe-
cialty and high-cash-income crops. Irrigation praetices
in this area are long established and the economy of
the entire upper Arkansas Basin has been built around
these developments, ’

At present the quantity of feeds grown on irrigated
lands in rotation with specialty crops is much greater
than the demands of livestock raised on adjacent dry-
land areas. Inaddition to supplying the local demand,
this feed and fodder is now used to fatten caftle im-
ported from the western slope of the Rocky Mountains
or is exported from the area.

If, as anticipated in this report, the cattle-raising
industry of the western portion of the Arkansas Valley
is expanded and stabilized, the future demands for feed
and fodder grown on irrigated lands will be greatly
increased. In time the local market may entirely
absorb the present, oversupply of these products in the
Upper Arkansas Valley Basin and thus contrib-
ute to a more balanced economy than now exists.

TImprovements proposed herein for irrigation in this
area look toward the strengthening of the present
<conomy.

Small Multiple-Purpose Reservoirs

The principle of the multiple use of a reservoir site
for large projects is generally recognized and accepted
a8 o satisfactory basis for control and conservation of
stream flow. The principle has been recognized also
in its relation to small reservoirs, but its application
there has not been so wide. i

Thers are seversl reasons for this. Large multlplg—
purpose projects are justified primarily upon the basis
of readily evaluated benefits accruing to flood control,
power, and irrigation, with incidental benefits to recres-
tion, water supply, conservation, and other con51d.er-
ations. Small reservoirs must find a greater proportion
of justification in the less tangible benefits of recreation,
water supply, and conservation, wit-h flood control,
power, and irrigation being in many instances only of
incidente] importance and value, although they may
in certain cases assume commanding importence.

Major Federal agencies responsible for .mvestlgatmg
easures for the control and conservation of water
have emphasized (1) the retention of water on the
land in connection with soil conservation programs,
or (2) the control of stream flow by large multiple-
purpose reservoirs.

Between these two extremies lies the small reservolr
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on small tributaries which, due primarily to the local
pature of benefits provided, has not been subjected to
thorough analysis. In the fow instences where small
reservoirs have been considered, the criterie of design
have been in general the same as those for large struc-
tures. The approach to the design of these small struc-
tures, especially in relation to spillway capacity, should
be modified from that commonly employed in the con-
struction of major projects, where failure would have
disastrous results, to one which would reflect properly
the economics of structural damage from failure. The
hazards to downstream interests should, of course, be
considered.

In the Arkansas Valley, particularly in the central
section, the need for supplementing urban water sup-
plies and water recreational facilities makes small reser-
voir projects most desirable. In the absence of full
exploration of the possibilities of small reservoirs with
regard to their multiple uses and their relation to the best
future development of the region, it is not feasible to
indicate in this report more than a generally desirable
program, but their place in a comprehensive develop-

~ ment must not be overlooked.

Floods and Their Control

Under present conditions, floods in the Valley cause
estimated damages averaging $25,500,000 annually.
This figure, although indicative of the over-all magni-
tude of flood conditions, is of much greater significance
when separated into its component parts from several
different appronches. Each of the following break-
downs is pertinent in the relation of flood damage to
specific areas and to the region as & whole:

1. Arkanses River Basin—§11,700,000; Red River- Basin—
$7,500,000; White River and Ozark Basins—$6,300,000.

2. Agricultural damages—$19,500,000; other damages—$8,-

000,000,

3. Maln stem damages—$15,400,000; small tributary and
headwater damages—$10,100,000, '

4. Damages west of the 98th meridian—$4,000,000; damages
east of the 98th meridian—$21,500,000.

In the Upper Reaches

Flood damages west of the 98th meridian are confined
largely to the main valleys of the principal streams, an
exception being the upper Washita River Basin. The
drainage systems in general are not well enough de-
veloped to cause excessive flooding of the smaller tribu-
taries, end often the inundations that do occur are
more beneficial than otherwise in their irrigational
effects on feed crops and pasture. ’

Flood losses are not extensive, aggregating only $4,-

/000,000 annually, which is due in large part to the

irreparable destructive action of past floods in laying
waste many thousands of acres of once-fertile bottom
lands through deposits of sand and infertile silt. At
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the time of original settlement in the Valley, the
Cimarron, North Canadian, South Canadian, and
upper Red Rivers east of the High Plains escarpment
were narrow streams meandering throngh fertile bot-
tom lands whi¢h were either heavily wooded or were
covered with grass. Agricultural development, car-
ried on without proper soil conservation practices, has
resulted in enormous quantities of send and silt being
washed into the bottom lands of the major streams,
changing completely the nature of the stream chan-
nels and of their adjacent lowlands,

In many places the channels of thess streams are now
shallow, sandy wastes more than a mile in width, and
the bottorm lands are dotted with sand and silt deposits
which render large areas of them unfit for cultivation.
Of an estimated 225,000 acres of bottom lend subject
to overflow along the main stem of the Cimarron Riv-
er, & total of only 28,000 acres are under cultivation,
the greater part of which is east of the 98th meridian.
However, on the Arkensas River below Garden City,
Kans,, flooding bas rarely oceurred because of influ-
encing physical factors and the extensive use of flood
waters upstream for irrigation. As a result, the bot-
tom lands have retained their natural characteristics
and are intensively cultivated.

Although. the portion of the Arkansas River hasin
west of the 98th meridian comprises over half of the
total aren of the watershed, run-off originating from
this region is relatively unimportant in its contribu-
tion to flood flows of the lower Arkansss River, This
is true slso of the Red River system, slthough not to
such & marked extent.

North Canadian River~Two reservoirs, one under

construction on the North Canadian River at Canton, .

Okis., and ane practically completed on Wolf Creel: at
Fort Supply, Okls., are important units in & flood-con-
trol system for the North Canadisn River. A third
reservoir has been authorized on the North Canadian
River at Optima, Okla. Recent studies have revealed
that an alternate downstresm site at Beaver, Okls., is
more satisfactory, but that construction costs of both
are at present too great for the benefits that would acerue

to flood eontrol alone. This reservoir system, although

it reduces damages in the upper reaches of the North
Canadian River, is justified largely by its prevention of
flood losses on the stream east of the 98th meridian.
The three reservoirs are at present contemplated as
flood control structures only, with provision for some
storage at Canton for regulsting low flows for dilution
of pollution wastes, However, since the system was
designed to 'pz"ovide complete control at Canton for &
.ﬂood equal In magnitude to the greatest on’record, it
is felt that, without sacrificing flood control value to any
great extent, a reallocation of storage in the reservoirs
to permit utilization of part of their cepacities for irri-
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gation would result in greater over-all benefits. Studies
have indicated that the desired storage for irrigation
at Fort Supply, Okla,, could be provided by effective
reservoir operation without detracting from its flood-
control function. This will no doubt prove true to some
extent at the Canton reservoir. When considered as
part of a system providing for both flcod control and
irrigation, the costs of the Beaver reservoir may not
be unduly high when compazed with the total benefits.

Washita River—~Exceptionally large agricultural
flood losses occur in the entire Washita River basin,
The sand movement characteristic of adjacent streams
has in recent years become evident on the upper part
of the river near Cheyenne, Okla, Unless checked, it
will undoubtedly move downstream, devastating valu-
able bottom lands as it progresses. The proposed reser-
voir on the main stem neer Foss, Okla., would form an
idesl barrier to this sand movement, In addition to
trapping silt and sand, such a reservoir would be im-
portant for flood control and irrigation.

The multiplicity in this basin of water problems and
beeds thet can best be served by reservoirs—including
flood control, irrigation, water supply, silt and sand
detention, recreation, and pollution abatement by dilu-
tion of wastes—emphasizes strongly this means of solu-
tion. At least 30 other. reservoir sites proposed for
flood control, irrigation, and other purposes, have been
investigated in the Washits River basin; however, all .

.were found to lack economic justification,

But present studies have not considered all of these
Teservoir uses in their proper relation to the best de-
velopment of the ares. Detailed studies considering
such uses in their proper relations will probibly indi-
cate the fensibility of several—perhaps many—reser-
voirs without which the full development of the basin
is not possible. Accordingly, typical ressrvoirs in the
Washits River watershed, not definite in number or
location, have been included in the proposed program
of improvements,

A leves project at Pauls Valley, Okla., and channel
rectifiontion measures at Chickasha, Okla., appear jus-
tified at present, but their construction should await a
thorough investigation of reservoir possibilities.

Upper Arkansas River~Except for a channel-im-
provement project at Colorado Springs, Colo., studies
completed to date have not resulted in findings of feasi-
bility for new flood-control projects. . However, fur-
ther studies of multiple-purpose reservairs may show
definite economic feasibility for provigion of flood-
control storage,

. The investigations of the Colorado Water Conserva-
tion Board inelude resarvoirs on all main tributaries and
silt barriers on minor streams. These structures are
needed, not so much to reduce damages from overflow,
but, to halt the disastrous processes of erosion and silt-



Arkansas Valley

ing that, with increasing rapidity, are destroying valu-
able lands and property, including diversion facilities.
In eddition to control works on tributary streams, Colo-
rado’s program contemplates (a) extensive channel rec-
tification along the main Arkanses River, and (3) spe-
cial forms of land treatment and run-off retardation
that will function under the relatively steep slopes of
tributary catchment areas in foothills and plains
regions where damaging floods originate,

Other areas west of ninety-cighth meridian—
Throughout the rest of the area west of the ninety-
eighth meridian no projects are proposed herein pri-
marily for flood control. Important flood reductions
will acerue incidental to operation of reservoirs pro-
posed primarily for irrigation, but, in general, benefits
will be small due to lack of substantial flood damage in
the bottom lands. The contemplated comprehensive
land treatment and run-off refardation program will
reduce flood damages by as much as 25 percent.

Further Downstream :

East of the 98th meridian, floed losses are of much
greater extent ($21,500,000 annually), and assume a
greater importance in relation to agriculture. Al-
though the estimated 13,000,000 acres subject to over-
flow represent only 13 percent of the total land aTen,
the 6,000,000 cultivated acres which are subject to inun-
dation represent 25 percent of the cultivated land in
the region,

Of the total flood damage in the are, it is estimated
that losses totaling $13,500,000 occur in the ﬂooq plains
of the parent rivers and their principal tributaries, and
losses totaling $8,000,000 occur in the hottom lands of
small tributaries and headwater streams.

The problems of providing flood protection to reduce
these losses are mainly the protection of bottom lands
located along: :

(a) The three major rivers;

(b) The major tributaries;

(c) The minor tributaries, and headwater creeks.

Investigations of possibilities for control of floods in
axeas of the first two classifications have been made in
detail for the greater part of the Valley, and programs
to provide flood protection have been determined.
Little has been accomplished in studyu}g means of
alleviating flood losses in aress of the third classifica-
tion by mensures other than those which are included
in land treatment and run-off retardation programs.

The floods of the lower Arkansss, Red, and White
Rivers originate in widespread tributary systems; the
Water rises slowly, continuing at food stage for days.
The most feasible means of prowdmg. protectlon. in
each caso is » combination of Teservoirs cont{o_umg
run-off from tributary aress and levees for additional
Protection in the bread, flat bottom lands.
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The Arkansas River below the mouth of Cimarron
Biver~—Protection from floods along the lower Ar-
kansas River is now afforded by numerous leves sys-
tems, constructed by public or private enterprise, and
by several reservoirs that have been built, or are being
built, s the first units in 2 comprehensive flood control
plan. .

Below Little Rock, Arkansas, the levees are generally
continuous and provide fairly adequate protection.
Above Little Rock the leves systems are soattered and
lack uniformity in degree of protection afforded. Pro-
posed are new levees, or the improvement of existing
levees, et 11 localities along the Arkensas River, 3 be-
low Little Rock and 8 above.

Reservoirs, existing or under construction, that will
have material effect in reducing lower Arkansas River
floods include Nimrod on the Fourche La Fave River,
Blue Mountain on the Petit Jean River, Canton on'the
North Canadian River, Pensacola on the Grand
(Neosho) River, and Great Salt Plains on the Salt
Fork of the Arkensas River. Proposed ns additiona]
units that are economically feasible and necessary to
the comprehensive plan are 25 or more reservoirs which
will reduce flood flows in the lower Arkansas River.
The major projects included are Wister on the Poteau
River, Tenkiller Ferry on the Illinois River, Ft. Gibson
and Markham Ferry on the Grand (Neosho) River,
Oologah and Hulah in the Verdigris River system, and
Mannford on the Cimarron River. The remsining
reservoirs are proposed primarily for tributary flood
control but also for the incidental effect they would
bave in reducing flood flows on the Arkansas River,

This reservoir system will control all or parts of
every major tributary that contributes substantially to
lower Arkansas River flood flows. The major areas
from which run-off would not be controlled include the
lower Fourche La Fave, Petit Jean, and Poteau River
basins; the lower Cenadian River system; the lower
Salt Fork River watershed; and the innumersble small
drainage basins which empty directly into the Arkansas
River between its mouth and Wichita, Kansas. With
the possible exception of the Okmulgee reservoir on the
Deep Fork of the Canadian River, there appear to be no
thajor reservoir projects for control of additional
tributary drainage ares which would be economically
feasible. However, tributaries entering the Arkansas
River from the north in the State of Arkansas are in
a heavy flood-producing ares and although investiga-
tions to date have not found satisfuctory sites for large
reservoirs, some measure of flood control on these
streams, in addition to that resulting from land treat-
ment, should be achieved if possible. This might well
be restudied with respect to small reservoirs under the
policy previously suggested in this section.

Under the proposed program, it is estimated that
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flood damages in the overflow plains of the lower Ar-
kanses River would be reduced at least 50 percent in

addition to flood losses prevented by existing fleod

remedial works.

The lower Red River—~The Denison reservoir, now
under construction on the Red River just below the
junction of the Washita River, will almost completely
control flood run-off originating in the Upper Red and
Washite, River basins. However, damaging floods of
major extent on the lower Red River can still eriginate
from uncontroiled areas below Denison. A. system of
- eight reservoirs—Durden Ferry on Bayou Bodcau,
Black Bayou on Black Bayou, Narrows and Alikchi in
the Little River system, Antlers on the Kiamaichi
River, McGee and Tupelo in the Boggy Creek system,
and Sandy Creek on the Blue River—are proposed fo
control run-off from a large part of this ares. .

Proposed also are five levee projects to- supplement
the existing extensive leves systems along the Lower
Red River.

Tt is estimated that the proposed flocd remedial meas-
ures will reduce flood dameges along the Lower Red
River by 88 percent.

The lower White Riwer~Existing flood control de-
velopments for the lower White River are similar to
thess for the lower Arkansas, consisting of private
leves systems and of two reservoirs, Norfork on the
North Fork and Clearwater on the Black River, both
of which are under construction.

The reservoir program for the White River basin
is primarily one combining flood control and power.
The reservoirs proposed which would have important
fiood control value include Water Valley on Elsven
Point River, Bell Foley on Strawberry River, Table
Rock and Bull Shosls on White River, Gilbert and
Lone Rock on Buffalo River, and Greers Ferry on
Little Red River. Included also as desirable but need-
ing additiona] investigation to establish their economic

feasibility are Harviell on Cane Creek, Fairdesling on -
Little Black Biver, and Judsonia on Little Red River.

This proposed system of reservoirs, including Norforlk
and Clearwater, would control run-of from over 50
percent of the White River watershed.

For additional protection of lowlands along the lower
‘White River six leves projects are proposed.

The proposed program of reservoirs and levees for
protection of the lower White River flood plain would
reduce flood demages an esimeted 65 percent; the
greater part of the remaining demage would be that
caused by backwater from the Mississippi River,

Major Tributeries—Flooding of the major tribu-
.taries of the parent rivers resulty either from heavy,
intense storms; from long, peneral rainfalls; or from
combinations of both. The most important method of
Protection is by reservoir control, although levees and

: T
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channel improvements are desirable at cerfain Jocalities,

Grand (Neosho) River—Investigations have estab-
Jished the economic fessibility of a system of at least
thres reservoirs in the Upper Grand River for control
of floods and other purposes. Two of these reservoirs,
at Marion and Council Grove, Kansas, are recom-
mended for construction although investigations now
being made may suggest o larger alternate reservoir in
the vicinity of Marion, controlling also a larger portion
of the drainage area. The economic propriety of
smaller reservoirs on the tributaries of the Cottonwood
River may also be suggested. The third reservoir that
appenrs fessible is on the Grand River a either Tola
or Strawn, Kansas. Present indications point to the
Strawn site as the more desirable. -

Such a reservoir system is justified largely by benefits
which would be derived within the Grand (Neosho)
River Basin. The existing Pensacole and proposed

- Markham Ferry and Fort Gibson reservoirs on the

lower Grand (Neosho) River in Oklahoms, derive flocd
control benefits almost entirely from protection afforded
to lands along the Arkansas and Mississippi Rivers.
Verdigris River. — Six reservoirs — Toronto, Fall
River, Bl City, Neodeshn, Oolagah, and Hulah—con-
trolling 81 percent of the Verdigris River drainage
area, ave anthorized for flood control and ofher pur-
poses. The first four reservoirs are justified primarily

by benefits obtained in the Verdigris River valley,

while the latter two are justified in large part by bene-
fits derived in the bottom lands of the Arkansas and
Mississippi Rivers. Runoff from the 89. percent of
uncontrolled area can still cause extensive damage
elong tributaries of the lower Verdigris system and
slong the lower Verdigris River itself. This 39 per-
cent, of uncontrolled drainage ares hes not been sub-
jected to the detailed study given to the rest of the
area; however, adequate investigation. will probebly
indicate the feasibility of several reservoirs in this
section of the basin, ' '

Included in the propesed flood control plan for the
Verdigfis basin, in addition to the six suthorized
resorvoirs, are fypical reservoirs in the lower basin,
not definite in number or location, but believed to be
indicative of what further investigation will prove
feasible.

Walnut, Ninnescah, and Chickaskia Rivers and Slate
Creek.—\The Walnut River basin has not, been investi-
gated for flood control since a general study of the
entire Arkansas River basin was made in 1980, Recent
studies completed on adjacent basing with many simi-
lar characteristics indicate that resorvoir systems are
economically feasible. On the strength of this, it is
believed that detailed investigation of the Walnut
River basin similarly would indicate a reservoir sys-
tem justifiable for flood control snd other purposes.
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Accordingly, typical reservoirs, not definite in location
or number, have been included in the proposed plan of
watershed development.

This applies equally to the Ninnescah end Chickas-
kia Rivers. In like manner, typical reservoirs have
been included on thess streams. A typical reservoir
is indicated on Slate Cresk for protection of lands
along the Arkansas River.

Arkansas River, Tulsa to Hutchinson—Proposed
improvements for protection of the Arkansas River
from Tulse, Okla., to Hutchinson, Kans, include the
Teservoirs discussed in connection with the Walnut,
Ninnescah, Chickaskia Rivers, end the Slate Creek
are, the authorized Mannford reservoir on the Cimar-
ron River, and six leves end/or channel improvement
projects, including improvements at Hutchinson and
Wichita, Kans,, Tulss and Kaw, Okla., and two rural
areas,

Lower Cimarron River—Flood damages along the
lower Cimarron River are not of sufficient magnitude
to justify flood control works,

Lower North Canadian River—While the proposed
reservoir system for the Upper North Canadien River
should provide a high degree of protection to bottom
lands along the lower North Canadian River, it would
not afford enough protection for Oklahoms City, prin-
cipally because uncontrolled runoff between Canton,
Olda., and Oklahoma City could still canse floods. A
Tevee system and floodway for that city has been investi-
gated and found justifiable.

A reservoir at Okmulgee, Okla., on the Deep Fork
River has been investigated and reported as not eco-
nomically feasible, However, the reservoir was de-
signed to control a flood 15 percent greater than the
mazimum on record. A reservoir designed for some-
what less capacity would provide benefits almost as
greet, and when. other factors of water conservation,
such as recreation and water supply, are evaluated, &
ratio of benefits to costs might indicate adequate justifi-
cation, Accordingly, the Okmulgee Reservoir has been
included in the program as desirable, pending future
investigation to establish its feasibility. .

As construction of the Okmulgee Reservoir WOI.Ild
Tequire aequisition of & large ares of highly productl\.re
Lottom lands, a program of intensive land treatment in
the basin plus several small headwater reservoirs Mght
accomplish the desired degree of flood protection with-
out invelving purchase of valusblé hottom lands. This
eppears to warrant investigation as an alternate to the
Okmulges Reservoir.

Lower South Canadian River—The usual type of
flood damoges along the lower South Canadian River

are insufficient to justify remedial works. However,

considerable loss of lend from bank caving is believed
to warrant additionsl study of this condition.

51

Ouachita River.—The flood problems of the Quachita
River basin heve recently been investigated in detail,
The bottom lands along the principal streams of this
basin are for the most part heavily wooded ; along the
Ouachits. River below Camden, Ark., only 4 percent of
the flood plain has been cleared and put into cultiva-
tion. This is due largely to soil characteristics which
do not permit satisfactory drainage, resulting in large
areas of continually water-logged land. Extensive
and costly drainage structures would be necessary for

“successful eultivation.

The remedial measures included in the proposed
program will not greatly reduce Ouachita River floods
below Camden, but will provide a high degree of pro-
tection above that point. The two reservoirs pro-
posed, the Blakely Mountain and Narrows projects,
ere combined flood-control and power projects, with
power carrying a large share of the justification. Five
channel improvements on tributaries of the Ouachita
River, and a levee project at Calion, Ark, are also
proposed.

The Lower Washita—The discussion of flood con-
trol for the upper Washita River basin applies equally
to the lower watershed, except that storage for irrige-
tion is not feasible at this time.

Other major flood control improvements—Several
projects mentioned above only in reference to control
of floods of the Lower Arkansas, White and Red
Rivers will provide important flood reductions and
benefits along tributary streams, The Wister reservoir
would reduce floods of the lower Poteau River; Bell
Foley, Water Valley, Fairdealing, and Harviell reser-
voirs would control floods of the Blaclk River; and
Sandy Creek, Tupelo, McGee, Antlers, Alikchi, and
Narrows reservoirs would provide substantial protec-
tion to Boggy Creek and to the Blue, Kiamichi, an
Little Rivers. -

Flood control capacities.—The capacities of various
proposed reservoirs have been determined as those nec-
essary to control & flood equal in volume to the greatest
on record; in cases where this was not practical the
maximum physical site capacities were selected. Ap-
parently, analyses of smaller capacities have not been
made, nor have economic comparisons been drawn. In
many instances the optimum economic flood control
capacity for a given reservoir is somewhat less than
that required to control completely & flood equal in
magnitude to the greatest on record, and a restudy of
present proposed capacities with this in view would
be worthwhile. -

Minor stream flood: control—Flood domages that
occur along small tributary and headwater streams
of the Valley are estimated to aggregate $10,000,000
annually, of which $8,000,000 occurs in the eastern sec-
tion, Flash fldods produced by short rainfalls of high
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intensity are characteristic of the great majority of
these sireams, and it is in the reduction of such floods
that land-treatment programs for run-off retardation
" are most effective, especially in the western area. In
meny instances, future investigations may prove that
small multiple-purpose headwater reservoirs are feasi-
Dle for the further reduction of these damages. How-
ever, due to their widespread ocourrence on the meny
thousands of small tributary streams and brooks, it is
doubtful if reservoir protection will ever affect more
than a small percentage of the total area concerned.

Present investigation of main-stem Arkansas River
reservoirs.~—Under investigation at present by the Corps
of Engineers, United States Army, is a reservoir for
flood control and power on the Arkensas River above
Ft, Smith, Arkansas, and three hydro-power projects
between Little Rock and Ft. Smith, Arkansas. This
reservoir system would almost completely control floods
on the lower Arkansas River, would provide over two
billion kw.-hr. of electrical energy annually, and would
inundate an ares of over 400,000 acres, of which almost
250,000 acres are considered among the finest agricul-
tural lands in the Arkansas Valley.

The social and economie implications involved in re-
tiring this land from agriculture would be far-reach-
ing, and would not only entail dislocation of the

‘economy of the immediate region but would extend at
least 25 miles on each side of the river, affecting an aren
as large as the State of New Hampshire,

To some extent, many of the reservoirs included in
the proposed comprehensive system for protection of
the Valley depend for their justification upon benefits
to be derived in the very reaches of the Arkansas River
which would be inundated by these four main-stem
reservoirs, Construction of the reservoirs might cancel
the justification of upstream projects and thus prevent
their construction. This would spread the undesirable
economic consequences of the Arkansas River reservoirs
Over an even greater area.

Studies of these resorvoirs have not been carried to
s sufficient degree of completion to indicate what the
ratio of benefits to costs may be. If this ratio is favor-
able but without an outstanding preponderance of bene-
fits to costs, it surely should ot be considered as a
desirable part of the Valley's development. If a very
favorable ratio of benefits to costs is apparent, it is still
highly questionable whether the reservoirs should be
constructed, and a detailed analysis should be made,
comparing the advantages of power generation with

the advantages of retaining in cultivation the bottom
lands that would be affected, and comparing as well the
relations of the two alternatives to the best develop-
ment of the entire area.
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Summary of Fleod Control Program

At the end of this section there may be found a list
of all proposed projects having flood control value
(table 19). Theso projects represent a comprehensive
plan for reduction of flood damages along the principal
streams of the Valley, although additional protection
‘may appear justified if quantitative analysis of the re-
gional benefits of flood control is made, Future unpre-
dictable developments in the flood plains may indicate
as desireble protection of areas not, now economieally
justified,

Proposed flood-control measures would reduce annual
flood damages along the mein streams from $15,400,000
to $6,400,000. Reduction of lood damages along minar
streams would: be accomplished principally by land
treatment and run-off retardation measures. Small
reservoirs, none of which is specificaily proposed, would
contribute to additional reductions. Eventuelly, an-
nual flood Josses on small streams may be reduced
from $10,100,000 to $6,500,000,

The over-all flood-control program would result in
reduction of annual flood damages in the Avkansas Val-

. ley of from 925500000 to $12,900000, Through

flood protection many hundred thousand acres of bot-
tom lend could be cultivated which now either lis idle
or are devoted to pasture because of frequent flooding;
this would inerease the sgricultural productivity of
the region and parmit desirable adjustments involving
the retirement of hillside aress from cultivation, In
addition, the proposed reservoir system would be ef-
fective in the reduction of Mississippi River floods and
would derive appreciable benefits therefrom,

Irrigation

One of the most important single functions of water
in the entire Valley is its use for irrigation. At pres-
ent, approximately 811,000 acres are irrigated annually
within that part of the area west of the 98th me-
ridian, of which 694,000 acres are irrigated from surface
supplies and 117,000 acres from ground water.

There remain large areas of which the uncontrolled
Tun-off would lend itself to irrigation if storage for
excess flows were provided, and huge reserves of un-
developed ground water that could successfully be used
under wise development,

Surface-Water Irrigation

Arkansas River Basin above Garden Oity, Kans—In
the Arlkanses Valley ebove Garden City approximately
550,000 acres are now being regularly irrigated, about
490,000 acres being in Colorado, and the remainder in
western Kansas, The water supply upon which this ir-
rigation depends is derived almost wholly from sur-
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Arkansas Valley

face run-off; originating in the mountains and on the
‘lains of southeastern Colorados it has averaged about
1,150,000 acre-feet annually during the past 30 years.

Due to inadequate storage, to the allowing of unreg-
ulated water to escape and thus to serve no useful pur-
pose, and to the large overappropriation of river flow,
chronic shortages of irrigation water are now existent
that affect a large part of the total acreage under irri-
gation, Only the ditches under the oldest priorities
have any assurance of an adequate supply.

Ths total available water supply, except for flood-
peak flows in excess of the capacity of diversion works,
and the return flows which enter the stream below point
of diversion, is practically oIl used within the basin.
TUnder present conditions, the outflow has averaged
about 170,000 acre-feet annually, It is anticipated that
upon the completion of John Martin Dam (Caddon),
these wastes may be reduced by about, half, thus provid-
ing for more complete utilization.

The major problems for which solutions are urgently
needed in connection with the use of water in the ares
involve the following:

1. The importation of additional water from the Colo-
rado River Basin, this supplemental water to be used
first to eliminate the chronic shortages now existent;

2, The regulation of existing supplies to afford their
more complete utilization;

3. The possible salvage of water now serving non-
beneficiel uses;

4, The settlement of pending interstate litigation.

Toward the alleviation of these problems, proposed
Projects include supplementation of the present water
supplies by the importation of water subject to the
econornic and physical Limitations of this and surround-
ing basins. Two sources of available water and the.
probable amounts therefrom are:

Amount of df-
R —
From Colordo River tributary To At'ggnn::y ver vguinllexn Acres
z Lalke Fork. .-....| _ 40,000-70,000
oakon .| South Fork 250, 000-280, 000

Guonison.

Such importations involve replacement storage on !;he
Western Slope of the Rocky Mountains and regulation
storage above the head of irrigation in the Arkansas
Valley. The availability of storage sites on the west-
ern slope is not a limiting factor. On the Eastern Slope
sites for the development of adequate storage are more
oxpensive. The enlargement of Sugar Loaf Reservorr
on Lake Fork from 17,300 acre-feet to aboub 90,000
acte-feet is proposed for the complete .control of any
importations from the Frying Pan River. Definite
locations to control diversions through South Fork have
not been selected pending completion of surveys now
in progress.

106875 —43——5
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Incidental to the transmountain diversions, the de-
velopment of hydroelectric power is anticipated. Sev-
eral proposals have been made for this use of increased
water supply through existing plants, and the develop-
ment of available head through the construction of
new plants. Estimates of the amount of hydropower
that may be developed. must await studies nob yet
completed.

The construction of Bear Creek Reservoir and
Apishepa Reservoir are recommended for the regulation
of existing water supplies. These two reservoirs, with
their combined capacity of about 80,000 acre-feet, will
affect only a minor part of the tota] regulation required
for complete control. Although other sites studied
have not been found justified for conservation or flood
control only, further studies may indicate economic
feasibility for multiple-purpose development—flood
control, silt retention, and conservation—such that a
substantial portion of the storage needed for complete
control may be realized. Possible reservoir projects

in this category are: Purgetoire River above Trinidad,

Huerfano River near Cucharas River Junction, and
Purgatoire River near its mouth.

The settlement of the interstate litigation now pend-
ing over the distribution of the Arkansas River between
Colorado and Kansas is urged at as early a date as
possible. All attempts at an smicable settlement have
so far failed. Before full development can take
place, this controversy, which has gone on almost con-
tinuously since 1901, will have to be resolved.

Arkansas River below Garden City—In this area,
which includes the Arkansas River and minor tribu-
taries below Garden City, 80,000 acres are at present
irrigated from surface run-off and valley alluvium.
Investigations have indicated that the topography
makes reservoirs unfeasible. However, there are pos-
sibilities of utilizing water supplies from alluvium for
irrigation, and development is proposed for 12,000

 acres along Pawnee River, and 14,600 acres along the

Arkansas River,

Cimarron River Basin—In the headwater section of
the Cimarron River Basin, 11,250 acres are irrigated
annually, most of which takes place by direct flow
diversion. At present a project (Settlers Ditch) for
the irrigation of approximately 5,000 acres near the
Oldlahoma-Kansas State line, by direct diversion from
the Cimarron River, is being reconstructed as 2 Water
Facilities project.

Small water supplies and Jack of inexpensive reser-
voir sites have mitigated against large projects for the
storage end utilization of Cimarron River flows for
irrigation. Below the Salt Plains the quality of water
in the Cimarron River is not suitable for irrigation.
Tnvestigations have revealed but one major site (at
Kenton, Olla.), with possibilities for economical de-
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velopment, and this only from the stand-point of bene-
fits to the region as a whole. It isincluded among the
proposed projects subject to determination of its feasi-
bility in relation to the regional economy. Based upon
meager streaw-flow ‘data, it is estimated that 16,000
acres can be irrigated. )

- North, Canadien River—Existing-surface-water irri-
gation developments in the North Canadian River
watershed comprise only 1,350 acres. By utilizing
storage in reservoirs under construction and contem-
plated for the control of floods, and by other scattered
developments, irrigation projects appear feasible which
would make use of practically all of the available
surface-water supply of the upper North Canadian
watershed. Storage can be made available in the reser-
voir system without materially affecting its flood-
control velue, and greater over-all benefits would result
therefrom. Consideration of irrigation in connection
with flood control may indicate that a reservoir at
Beaver, Okla., should be added to those under con-
struction at Fort Supply and Canton, Okla,

The program proposed for development of irrigation
in the North Canadian River Basin includes provision
of 8,000 acre-feet at Fort Supply and 50,000 acre-feet
at Canton, to irrigate 3,500 acres and 18,000 acres
respectively. A reservoir at Beaver could support an
irrigation development of 6,000 acres.

A small reservoir on Palo Duro Creek appears de-
sirable to supply storage for irrigating 3,200 acres,

and is included in the program pending investigations

sufficient to establish its economic feasibility.

Withholding flood flows for gradual release, in com-
bination with return flows from upstream irrigation
projects supplied by reservoir storage, would increase
materially the water supply that could be used for
downstream irrigation along the river, and make irri-
gation feasible. Developments which could be sup-
ported by direct diversion of surface flow, supple-
mented by pumping from the alluvium, are estimated to
total 11,000 acres and would be scattered along the
entire upper river.

The above program provides for the irrigation of a
total of 41,700 acres, which, and when combined with
other water demands in the upper basin, would effec-
tively utilize practically all of the surface-water supply
available in the upper basin. Allowances have been
made in the program for water supply for development
of additional municipal and rural needs, for stock
ponds, and for small impoundments to serve miscella-
neous purposes.

South Canadion River—At present 74,200 acres are
irrigated from surface water in the South Canadian
River, all of them in New Mexico and all but 1,800 acres
located above Conchas Reservoir. The Arch Hurley
project now under construction will utilize conservation
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storage in the Conchas Reservoir to irrigate 45,000
acres. With completion of this project, most available
run-off above Conchas Dam will be utilized. Investi-
gations of storage sites to control and conserve run-off
from areas below Conchas have indicated that such
storage would be too costly for major irrigation devel-
opments. Thus it appears that completion of the
Arch Hurley project will exhaust the possibilities for
major irrigation projects in the South Canadian River
watershed. However, there is indication of the possi-
bility of some small scale developments here, and
further investigation of their feasibility is needed.-

Of the existing irrigated areas nbove Conchas, many
receive their water supply from direct diversion of un-
controlled run-off. Two projects are included in the
program to control and supplement existing supplies
in this area, the La. Cueva and Sapello Reservoirs, both
in the Mora River watershed. The former is definitely
proposed, and the latter is indicated as desirable if
investigations establish its justification,

Upper Red River Basin—Existing irrigation from
surface water in the Upper Red River basin is limited
to a few scattered tracts along various tributaries and
to the Wichita Falls development on the Wichita
River, o storage project supplying irrigation water to
an average of 28,000 acres annually, -At this project,
sufficient water supply is available and storage pro-
vided to support an estimated additional 52,000 acres
of irrigable land. The Lugert Altus Reservoir, now
under construction on the North Fork, provides for a
primary supply to irrigate 20,000 acres, and a supple-
mentary supply for 50,000 acres.

'There ore many other sites in the besin where sup-
plies and storage possibilities will pernit development:
of irrigation if physical and economic conditions are
found to be satisfactory. The streams of the upper
Red River system are in general highly mineralized.
Tnvestigations on the Peass River indicate that the
quality of water of that stream, in combination with
the nature of soils of the irrigable lands, may not
permit successful irrigation. On the other hand, run-off
from the Wichita River is being used and it
appears that the run-off of the North Forl will support
irrigation,

Suficient data on the quality and quantity of run-off
on other tributaries are not available to indicate
whethe_r successful irrigation could be practiced or to
determine the acrenge that could be supplied. Until
these data are cbtained, intelligent decisions concern-
ing the possibilities of irrigation cannot definitely be |
made. Tnvestigations conducted on the assumption
that water supplies of satisfactory quality were avail-
able indicated that projects heretofore studied would
not be justified. However, if benefits were evaluated
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on a regional basis, several projects might prove feasi-
ble, physical conditions permitting.

To indicate generally the magnitude of possible de-
velopments, the following projects have been included
in the proposed program, subject to a determination of
their feasibility from the viewpoint of both their eco-
nomic importance and the suitability of water supply:

Project Stream Acres irrigated

450
(')"

28, 500

40
by

1 Supplement Lugert Altus.

All of thess Teservoirs, with ¢the exception of Cap
Rock, would provide important flood-control benefits.

During the past 10 years an average of only 28,000
out of o possible 80,000 acres have been irrigated under
the Wichita Falls development. Distribution facilities
to accommodate 48,000 acres have been constructed.
There appear to be many conflicting indieations con-
cerning the success of this project, but the extension of
irrigation facilities here recommended should make
possible the full utilization of water supply consistgnt
with the best interests of the ares. An investigation
of its development from its incoption in 1925 should
prove of great value in considering other irrigation
projects in the upper Red River Basin. )

Washita River—Irrigation has not been practiced
to an appreciable extent in the Waoshite River ‘Basin,

The upper basin lies at the eastern fringe of the ares, ’

where irrigation to produce feed crops for stock-rais-
ing is considered desirable. The exceptionally heavy
flood damages that oecur throughout this watershed
indicate & combination of flood control and irrigabion
as the major functions of reservoirs in the western part
of the basin. Tncluded as part of the proposed Foss
project is provision for storage to gugply. irrigation
water to 25,000 acres. Provision for irrigation storage
. in the proposed typical reservoirs for the western part
of the basin is also contemplated.
Small.scale irrigation—TIrrigation of smell, seat-
tered, individusl tracts of land by surface storage 15
highly desirable. Where physically and economically

feasible, this should be undertalien through private

enterprise or through public agencies such as are pro-

vided by the Water Facilities Act, Care should be
taken to control such developments in areas where
water supply for existing major downstream projects
might be jeopardized. . .
guwme;‘y g,‘ surface-waber mgam-—Pw]ect:] for
irrigation included above ptovide for the dew d?ll;'
ment, of over 200,000 acres of irrigated 1.nn.d, in addi-
tion to supplemental supplies for esisting irriga
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areas. Projects under construction provide for irriga-
tion of 120,000 acres, making & total of over 820,000
new acres thet may be irrigated in the future,

This may be increased possibly as much as 25 per-
cent by construction of numerons small-scale irrigation
projects.

Ground-Water Irvigation

Extensive ground-water irrigation is confined almost
entirely to the High Plains. Throughout much of this
section, rather large bodies of ground water occur in
the Tertiary sands and gravels which form the plains
'mantle and range in thickness from about 100 to 400 feet.

While these deposits, which collectively are known
as the Ogallala formation, can with few exceptions
be depended upon to furnish adequate supplies for
domestic purposes, they do not always supply water
in sufficient quantities for extensive irrigation. The
foasibility of developing irrigation water supplies
from them depends upon complex geologic, economie,
and agricultural factors which must be considered if
intelligent planning of the water resource is under-
taken. Particular attention must be given to the rela-
tion between withdrawal and recharge, which deter-
mines the safe dependable yield of the ground-water
reservoir, Specifically, this depends on the capacity
of the reservoir and the amount of annual recharge.

Throughout the High Plains the hydrologic condi-

" tions governing the amount and availability of ground

water for irrigation purposes vary widely. Great dif-
ferences may be noted in total thickness of the forma-
tion, depth to Water, porosity and permeability, and
thickmess of the water-bearing column, Hence, the

" propriety of new itrigation development is to a great

extent dependent on the results of test-well operation.
In aress where the depths to water are within the eco-
nomic range for irrigation pumping, and where the
water-beoring formation has not been seriously
thinned by erosion, test wells and pumping tests should .
be provided. . :

One of the most serious factors to consider in connee-
tion with both present and future well irrigation on
the High Plains is that of ground-water control. At
the present time, with the exception of New Mexico,
no effective legislative control exists in the area gov-
erning the withdrawal of water and the spacing of
wells. Groumnd water held in the Ogallala sands and
gravels is in o state of transient storsge and is ex-
haustible. Xts recharge comes entirely from loeal pre-
cipitation and is therefors limited. It is evident that
5 sound plan for irrigation use of these water resources
should include some form of legislative control which
limits the smount of withdrawal, controls the spacing
of wells, and in general promotes & more efficient and
dependable water use.
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At present, approximately 117,000 geres in the Val-
ley are irrigated from ground water, This does not
include aress irrigated by water recovered from allu-
vium, which is considered o surface-water source, nor
does it include the aren devoted to rice irrigation in the
eastern portion of the region. The existing irrigation
is concentrated largely in two areas; one of 30,000
acres and one of 70,000 acres (Hereford area) both in
the Texas Panhandie near the southern border of the
Valloy. The rest is scattered throughout the High
Plains,

The Hereford area, comprising parts of Deaf Smith,
Castro, and Randall Counties, Tex., has- experienced
rapid and uncontrolled expansion within recent years,
enlarging from 40,000 acres under irrigation in 1989 to
70,000 acres in 1941. This uncontrolled expansion has
caused lowering of the ground water levels which,
although moderate, has affected a large area and indi-
cates that a large amount of water hes been withdrawn
from storage in the underground reservoir. Further
uncontrolled expansion will eventuslly affect adversely
the entire aren. Legislation to establish means of con-
trolling withdrawals in this area is urgently needed,

Throughout the rest of the High Plains there are
large areas where potential ground-water reserves are
known to exist. Sufficient information is not available
upon which to base recommendations as to extent nnd

Qefinite locations for development. However, it is felt.

with certainty that there are sufficient supplies to serve
at least 50,000, and probably many more, additional
acres. Ezpansion of ground-water irrigation in these
. areas should oceur only on a sound progressive bsis
after test drilling has located adequate supplies end
established their safe rate of sustained yield.
Ground-water irrigation in the Rolling Plains offers
negligible possibilities.
Small garden irrigation is desirshle throughout the
entire western region. At most farmsteads, even in the

Rolling Plaing, adequate supplies can be found to ge- -

complish this,

Rice Irrigation

Irrigation of rice is practiced in two large areas in
the easternmost part of the Valley, these being the
Grand Prairie area situated in east central Arkansas
between the lower Arkansas and White Rivers, and the
Crowley Ridge (Oak Flats) ares which lies in north-
eastern Arkansgs, between the White snd St. Francis
Rivers. .

The Grand Pruirie aren covers 640,000 acres, of which

450,000 acres have been adspted to rice irrigation. In

past years an average total of 125,000 acres hns been
irrigated annually, The water supply comes prinei-
pally from underground sources, supplemented by some
surface impoundments, The demand on the under
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ground supply has caused a serious overdraft and a re-
cession of the water table has occurred which varies
from 10 to 15 feet at the outer edge to as much as 65
feet in the center of the region. Investigations have
indicated that provision of additional surface supplies
in important quantities through impoundments cannot
be justified economically. However, the proposed
regervoirs for flood control and power will result in ma-
terial increases in the low flows of the White River
which would provide a logicsl source of supply for
supplementing present ground-water reserves.

The Crowley Ridge (Oak Flats) region comprises
1,500,000 acres, of which 97,000 acres in rice were jrri-
gated from ground water in 1942, The overdraft on
ground-water supplies has not become serious, and there
appear to be available supplies sufficient to more than
double the present rice irrigation without serious
consequences.

The State of Arkansas has no ground-water legisla-
tion, but such legislation is urgently needed to restrict
further immediate development, to control and conserve
the existing ground-water supplies, and to guide the
expansion of areas devoted to rice irrigation when sup-
plemental White River supplies become available. It
isstrongly recommended that the immediate steps neces-
sary to secure such legislation be taken,

Water Supply

The characteristics of surface and underground wa-
ters, the two major sourees of water supply, vary widely
throughout the Valley, and consequently conditions gov-
erning quantity and quality of water available for do-
mestic, farmstead, and industrial uses are also widely
divergent. Conditions, limitations, and propossls for
improvement of water supply for these three uses are
different in many respects,

Urban Domestic Supply

Th(_)se municipal water supplies in the upper Arkan-
sas River Basin which are derived £rom surface run-off
of the mountain areas, or from ground water (which-
ocewrs in ample quentities only in spotted locations),
are in general satisfoctory,

The upper Arkansas River and its aluvium is a source
of supply for several cities and towns along its course;
and, although supplies are emple below Pueblo, Colo-
rado, they are of very inferior quality due to hardness,
tm;l:i:ﬁg, a;ldhpollution. Several small towns on the
north side of the river, namely, Ordway, Olney Spri
and others, have developed ti; springys"emerZingrflrnog;’
the north hill Tines for their supply. The water is of
& good quality but limited in quantity, allowing but &
few gallons per capita per day. This is used only for
human consumption, necessitating dual systems to fur-
nish water for fire fighting, watering of lawng, and other
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purposes. Other communities have developed deep-
well supplies which in general are of poor quality and
expensive to obtain. There is  definite need for im-
provement of urban water supply facilities in this area.

High Plains—Here ground water is the primary
source of municipal supply and in general is satisfac-
tory in both quantity and quality but the presence of
fluorine in sufficient concentration to cause tooth enamel
mottling is critical in several aress, especially in the
Texas and Oldahome, Panhendle regions.

LEast of the High Plains—1In this area, which extends
from the High Plains to the Ozark-Ouachita Highlands
and the West Gulf Coastal Plains, subsurface condi-
tions in general are not conducive to the occurrence of
satisfactory ground-water supplies.

In the southern half of this ares, especially in the
upper Red River watershed, Permian “red beds” are
exposed over the surface, deposits which ordinarily
vield only small quentities of highly mineralized water.
Scattered throughout the area are local geologic forma-
tions that normally yield satisfactory water supplies,

although they are not generally dependable in periods -

of drought. Several ground-water fields-that ordi-
narily would provide satisfictory water supplies have
been so polluted by oil-field brines that they ave unfit
for domestic uss.

The rivers and streams of this region are widely used
for municipal water supply but long periods of drought
result in low or zero flows and cause severe shortages.
In the southern section many of the streams are natur-
ally highly mineralized and badly polluted by demestic,
industrial, and oil-field wastes. Stream flow in general
is of inferior quality, requiring extensive treatment for
domestic use.

The river alluviums are an important source of sup-
Ply, although water thus derived is often qf poor quality
and not dependable during drought periods. Bspeci-
elly severe drought shortages are chronic at citles and
towns such as Vernon, Crowell, Quanah, Electra, and
Burkburnett in the upper Red River Basin; on numer-
ous occasions essential water supplies for human and
stock consumption have been hauled in by truck and by
tank car.

Tn the northern half of the area, strenm flow is in gen- -

eral of better quality, slthough some water courses have
become so badly polluted by domestic and industrial
Wastes that cities once utilizing these streams have be.en
foreed to develop other sources of supply. Streams -
eluded in this category are the North Cunadian, I?e(:lp
Fork, Walnut, and Spring Rivers. Drought perio ;
impose critical conditions. Flows of both the G.ran

(Neosho) and of the Verdigris Rivers are so e:xtenswely
used for public water supply that during pemofls_oflg,x:
treme low flow the sewage effluent of one municipality
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comprises the bulk of water supply of the adjacent
downstream community.

The most satisfactory source of urban water supply
in the general ares under discussion and-the one em-

" ployed by the-great majority of larger cities is surface

water impoundment. These supplies are usually of fair
quality, and where sufficient storage is provided, the
quantity is ample to witlistand drought periods. Many
cities utilize surface impoundment as a reserve supply
to supplement other sources of mormal supply. The
only solution to the water supply deficiencies of towns
in the southern part of the area appears to be im-
poundments on nearby tributaries selected for the
lowest probable mineralization.

Ozark Highlands—This section is characterized by
the best sources of water supply of any area of the
Arkansas Valley, other than those on the eastern slope
of the Rocky Mountains. Satisfactory supplies can
normally be obtained from the major streams or
from deep wells, although often this water is hard.
Ground water is not aveilable in the Ozark area of
Northwestern Arkansas, Strenms which are not spring-
fed or which lie above water-bearing rock formations
are often dry in periods of drought.

Ouackite Highlands—Here only small amounts of
ground water are available and during dry periods
tributary flows are intermittent, resulting in a lack of
readily available water over most of the area. There
is a definite need for water facilities development such
as small reservoirs for water supply, or for regulation
of flows into minor streams,

West Gulf Coastal Plain~Ground-water reserves
underlying this ares, are generally satisfactory sources
of community supply. . )

Lower Arkanses and Red Rivers—These are both
extensively polluted by natural mineralization, domes-
tic sewage, oil-field brines, and other industrial wastes,
and are unfit for most domestic uses. Because of the
natursl mineralization of these waters, it is doubtful
that even if other sources of pollution were eliminated,
they would be satisfactory for domestic use.

Lower White River—The extensive withdrawals of
ground water for the irrigation of rice in the Grand
Prairie Region have seriously encroached upon the
water supply source of several communities in this re-
gion. Legislation regulating future use of the ground-
water reserve is urgently needed.

The Valley as a whole—Throughout the entire Val-
ley many communities exceeding 500 in population,
and 2 number with population of more than 1,000
people, do not have public water-supply systems. The
individual wells supplying the family units in these
towns are often subject to contamination, and undesir-
able sanitary conditions are common.
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Industrial Water Supply

The conditions governing industrial water supply are
in general similar to those affecting domestie municipal
supply. However, there are important limitations with
respect to industrie] water supply that are not pertinent
to urban supply.

Arkansas River above Garden Qity, Kansas—The en-
tire existing water supply in this ares is appropriated
many times over, and there is a chronic shortage for
irrigation needs. Under present conditions, water sup-
plies for new water-consuming industries, or for ex-
pansion of present ones, are obtainable only through the
difficult and expensive procedure of purchasing water
rights which now serve irrigation, and transference of
these rights by legal action. This would involve g cur-
tailment of water supplies now used for irrigation, and
Is not in the best interests of the region’s development.
Importation of water by transmountain diversion from
the Colorado River Basin appears to be the only satis-
factory solution for Permitting Limited development
of additional water-consuming industries in this area.

High Plains~Throughout this seetion the limited
water supply available makes it essential that, in the
best interests of the ares, this water be conserved and
utilized for domestic and agricultural purposes. A
water-consuming industry or group of industries re-
quiring 80,000,000 gallons of water daily—not an ex-
cessive amount for many industries—would use enough
water annually to irrigate at least 30,000 acres.

Coincidental with most industrial developments are
concentrations of urban population which would male
additional demands on underground water reserves in
the high plains. There are exceptions where, for physi-
cal reasons, water supplies are available that are not
usable for agriculture, but these are limited and rela-
tively unimportant. A eage in point would be the flow
of the South Canadian River through the Canadian
Breaks, where arable land is not available. In general,
the use of water in the High Plains region for industry
should be carefully weighed against its alternative use
for agriculture, and the relative benefits to the region
from both uses should be determined before establishing
water-consuming industries,

Remainder of the Valley—Water supply for industry
in the Valley east of the High Plains is o limiting
factor only locally, and affects definite site selection
rather than regional Placement. Condenser water
supply for fuel-burning electric generating plants is
an important factor governing expansion of existing
facilities and location of new plants,

Rural Water Supply

Throughout the entire V: alley there is o general lack
of facilities for developing existing water supplies to
serve normal farmstead and livestock needs, and for
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storing water to carry the Valley through drought pe-
riods. In the High Plains satisfactory ground-water
supplies are almost universally available, but facilities
are inadequate for developing and utilizing these sup-
plies, especially in relation to storage and location of

" watering centers for stock, °

In the ares east of the High Plains, excluding the
Ozark-Ouachits Highlands and the Gulf Coastal Plain,
surface and ground-water supplies are unreliable, and
widespread shortages during droughts are commen due
to lack of carry-over storage facilities. - In the Ozark-
Ouachita Highlands, water-courses occurring above the
water-bearing rock formations are often dry during the
long hot summers, Shallow ground-water supplies are
scarce, and deep wells are too costly for the average
farm unit. Provisions are urgently needed for storage
of surface flows to carry over dry summers, or deep
wells to insure community needs. In the Gulf Coastal
Plain ares, ground water! is usually available and the
luck of farmstead and livestock facilities is not critical,

* Proposed Program for Tmproving Water Supply

A comprehensive program for improvement, of present
domestic, farmstead, and industrial water supplies, and
for elimination of chronic deficiencies, can be indicated
et present in genera] terms only. The needs and possi-
bilities of fulfillment of egch community, farm unit,
and industrial demand would have to be analyzed in-
dividually before & detaileq program could be formu-
lated. However, in general, such a detailed program
should contemplate:

L Improvement of the quality of stream flow and the
reclamation of certain streams as g satisfactory source
of supply through the Program for pollution abatement
herein set forth,

2. Supplementation of existing urban and industrial
supplies by development of new ground-water fields, or
by surface impoundiments, Highly desirable, especially
in the central portion of the Valley, are small reser-
voirs on selected streams combining water supply with
Pprovisions for recreationa] development and other uses. ]

3. Additional treatment facilities for municipalities

. Whose present water supplies are of inferior quality.

4. Provision of public water supply systems, where
lacking, for towns with populatifnymsyexcess_, of 500
persons.

5. Provision of adequate farmgtenq and livestock
water supply facilities. Thig may be accomplished on
individual farm units by providing stock ponds, wind-
mills for Pumping ground or surface water, water
tanks, and other facilitjes, Deep wells, or small reser-
voirs for storage, to serve c'ommum'ty farm needs and to

regulate low flows for downstream users may be desir-
able solutions in many cages,
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8. Legislation providing for regulation of ground-
water use.

7. Maintenance of drinking water standards defined
by the United States Public Health Servico throughout
the region.

Specific proposals for improving existing water sup-
plies which can be made now are:

1 In connection with the proposed importation of
water by transmountain diversion into the upper Ar-
kansas River for irrigation and power, a pipe line from
Pueblo, Colo., to Las Animas is recommended to pro-
vide a water supply of satisfactory quality to munici-
palities and industry located along that reach of the
Arkansas River. Importation of water would make
available sufficient additional supplies, after shortages
for agriculture are made up, to psrmit the minor ex-
pansion of industry in the upper Arkansas Basin here
contemplated.

2. Storage capacity should be provided in the pro-
posed reservoirs of the upper Grand (Neosho), Verdi-
gris, and Walnut Rivers to insure adequate water
supplies to water users along these streems.

Pollution

Pollution of the natursl watercourses of the Arkan-
sas Valley varies between wide limits. The streams
of the Ozark-Quachita highlands flow through heavily
wooded, sparsely settled hills where undesirable dis-
charges into the drainage, system are few and the
resultant quality of water is excellently suited to recre-
ational uses. The upper watersheds of the Cimarron
and Canadian River system are sparsely settled also,
and the streams receive few pollutional wastes.

Elsewhere in the Valley, however, pollution of the
watercourses in varying degrees of seriousness is char-
acteristic of the present stream flow. Many streams
that once provided water supplies for human consump-
tion, supported fish life, and offered numerous recrea-
tional opportunities, now carry heavy loads of (.lomestlc
sewage, industrial wastes, silt, brines from oil fields,
eeid mine wastes, and ol refinery discharges and are
thus rendered unfit for any other purpose. :

Domestic Wastes ) o
Treatment of domestic wastes by u}uhl(:lpahhes
throughout the Valley differs broadly in its adequacy,
and, because developed largely throngh independent fe:-
forts, exhibits little relation to a desirable program for
securing and maintaining satisfactory stream flow con-
ditions, . o oa
State policies, although ill-defined, have in the pa:
to some extent influenced the general discrepancies in
the degree of trestment which exist between. Stafez.
Present State policies are much more aggressive and,
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largely through activities of the Arkansas Valley
Drainage Basin Committees of the National Resources
Planning Board, uniformity of objectives in treatment
of pollutional wastes has begun to materialize,

The treatment of domestic sewage in sufficient degree
to eleminate objectionsble conditions is an objective

" of modern communities throughout the eountry and

should be accepted inthe Arkansas Valley both as desir-
able and as possible of accomplishment,

Industrial Wastes
Streamns in the Valley are polluted by many varieties
of industrial wastes, the most important being those

“from oil refineries, creameries, canneries, packing

plants, and pulp and paper mills, Satisfactory means
of treatment or disposal of wastes have been developed
for most industrial processes, and industry in goneral
has come to accept satisfactory treatment of its wastes
es g necessary and normal part of its operating costs,
There is no reason why this should not hold true for all -
industry within the Valley.

The discharge of salt brines, resulting from oil-field
operations into the streams of this region, is ons of
the most important sources of pollution. Oil felds lo-
cated in the Texas Panhandle and in downstream areas
of the Red River grossly pollute the Red River and
many of its tributaries. This is true also of the lower
North Canadjan River, the Deep Fork of the North
Canadian River, the Cimsrron River, the Walnut
Creek, lower Verdigrls and Grand Rivers, and the en-
tire lower Arlansas River. Satisfactory disposal of
operating oil-field brines by reinjection and by other
methods has proven highly successful in reducing pol-
Iution from this source in southeastern Kansas and from
fields north of Oklahoma City and has illustrated the
practicality of avoiding this nuisance,

A widespread program to solicit, or, if necessary, to
compel cooperation of oil-field operators in disposal
of oil-field brines is a proper and necessary step in the
development and control of the Valley’s water re-
sources. Drainage of old, improperly plugged wells
contributes greatly to pollution by salt brines end
offers a problem difficult of solution since the locations
of many abandoned wells are not known. Although
much expense would be involved in finding and plug-
ging these old wells to eliminate this source of pollu-
tion, it is believed such expense can be justified.

Acid wastes from coal and metal mines cause par-
ticularly severe pollution of the Spring River (Grand
Neosho Basin), the lower Poteau River, and the upper
Petit Jean River. Although no completely satisfac-
tory method for disposal or treatment of these wastes
has been developed, much cen be accomplished by
proper operation and by sealing of old mines to reduce
the nuisance created.
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The rapid expansion of dairy snd canning plants in
southenstern Kansag, northeastern Oklahoms, and
western Arkansas in recent years has resulted in & con-

giderable increase of stream pollution in that erea.

Adequate treatment should completely eliminate pol-
lution from these sources:

Netural Mineralisation

Natura) mineralization of streams from contact with
salt and gypsum beds and with eoils of high mineral
content is an important source of stream pollution in
the Arkansas and Red River Basins,

The Salt Fork of the Arlkansas River derives its name
from its exceptionally high salt content which, how-
ever, has been declining since completion of the Great
through an extensive salt flat near the middle of its
course and becomes highly mineralized from that point
on, Below the junction of the Salt Fork, the Arkansas
River carries a high miners] content and is considered
by many to be unfit for most domestic or industrial
uses, The tributaries of the upper Red River and also
the Bed River itself are highly mineralized from con-
tact with the “red beds” of the upper watershed. Noth-
ing can be done to improve this condition materially,
and it must be accepted as » natural characteristic of
the streams affected. :

The heavy silt loads carried by most streams of the
Valley must be considered a source of pollution in their
adverse effect on domestic and industrial water sup-
plies and on recreational uses. The total program of
lend use for the ares will do much to reduce this
pollution source.

Setting Standards of Water Quality

The complete treatment of 11 domestic and industrial
wastes in the various watersheds is neither required nor
expected. A departure from the natural pristine quality
of stream flow is to be expected as & condition of human
habitation and indnstrialisation of & region. How-
every certain standards of water quality can be set,
based on intentity of development, nataral quality of
water, quantity of stream flow, and other factors which
should insure against objectionable conditions and in-
dicats the highest quality of stream flow which is both
practical and economical of attainment,

The basic data relating to existing quality and quan-
tity of stream flow are inadequate for & detailed classi-
fication indicating standards which could be met for
many streams in this ares. - However, based upon the
limited information available and wpon judgment of
individuals intimately acquainted with the pollution

problems of the region, the Suboommittees on Pollu- .

tion of the Arkanses Valley Drainage Basin Com-
mittees have recommended classification of the major

BRegional Planning, Part X1I—

streams in the Valley into thres categories, each indica-
tive of & quality of flow which it is believed could res-
sonably be attained. These classes and the stendard
each sets are: .

Class I—Streams of this class must be aoceptable
for domestis water supply with treatment. They must

" be able to support all recrestional uses, including

bathing.

Class XL —Streams of this class must be acceptable
for domestic water supply, although extensive treat-
ment may be required. They must"also support fish
life, but need not be suitable for bathing. *

Ciass II1—Streams of this class must create no
objectionable conditions, They need not support fish
life nor be suitable for recrestional purposes.

It 80 happens that virtually all streams included
under Class ITT in this study are primarily unfit for
most uses because of natural mineralization, although
other considerations would indicate this classifieation
in cortain instances. In this connection, it is believed
& separate designation indicating mineral content is

Propesals for Improving Stream Flow Quality .

To obtein the stream flow qualities indicated in the
above classifications, the following measures are pro-
posed.:

1. An extensive program for providing the neces-
sary treatment of domestic sowage, This includes ad-
ditional {reatment facilities and improvement of
!dmt oper;tion, which in many cases does not take

vantage of otherwise satisfactory existing plants.
The degroe of treatment required cannot be indicated
from dats at hand; it will depend primarily upon the
volume of pollutional discharge and the magnituds of
sustained low stream flows, end will vary #rom the
removal of golids by primary trestment to complete

“treatment and disinfection of plant efiuent.

$. A program similar to the ons outlined above, in-
volving trestment of industrial wastes.

3 A comprehensive program soliciting (or com-
pelling, if necessary) cooperation of operators of ol
ﬂq& and coal and metal mines in disposal of oil
brines and reduction of acid mine wastes, including the
Plugging of old wells and sealing of abandoned mines
that are causing trouble.

4. Provision of effective State legislation and for
wordimﬁedtdminimﬁupm:ﬁcuthmughwhichtho
sbaveprogl_'mseouldbeenioread.

8. Inclusion wherevar feasible of storage in reser-
voirs for dilution of wastes. ‘This is proposed in the
goneral reservoir plan for projects on Grand (Neceho),
Yl;‘ierdxgm, Walnut, North Canadian, and Woshits

vers,

G.Pmﬁﬁonxmerdlyofmm»dnwm
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treatment plants for all communities above some speci-
fied size, possibly those having s population of 750
persons.

Tt should be understood that stream classifications
made in this report are based largely on judgment. A
program is recommended to obtain sufficient quantita-
tive data reflecting quality and quantity of stream flow
upon which to base a more detailed classification of

streams, and to indicate desirable standards of sewage

treatment.

Hydroelectric Power
‘This subject is eovered fully in the section on power
below. .

Navigation

Commerce and navigation on the Arkansas, Red.
Ouachita, and White Rivers originated during the early
period of settlement of the Arkenses Valley, the rivers
supplying the only means of through transportation.

Navigation flourished on these rivers, reaching a peak
about 1872, when tailway development began in the
aren. Subsequently, water transportation declined
until—with the exception of that portion of the Ouach-
ita River extending from its mouth to Camden, Ark,
in which dependable 6-foot navigation has been pro-
vided—it is at present of very little importance. Inter-
mittent navigation for boats of shallow draft is now
possible on the Arkansas River to Pine Bluff, Ark., on
the Red River to Shreveport, Louisiana, on the Ouach-
ita River above Camden to Arkadelphia, Ark., and on
the White River to Guion, Ark.

Tnterest has been revived in recent years in making
provision for a modern permanently improved channel
for year-round navigation on these rivers, with facili-
ties comparable to those on the Ohio and Upper Mis-
sissippi Rivers. Studies indicate that, under the
present freight rate structure, the savings in transpor-
tation costs through provision of nevigable channels -of
9 feet in depth on the Arkansas, Red, and Ouachita
Rivers would equal or closely approach the annual
carrying charges. .

Past investigations have indicated that, becs:use.of
the character of these streams, dependable navigstion
can be obtained only by the construction of locks and
dams. The project which appears most desirable for
the Arkansas River involves a route from the Missis-
+ via o short section of the White River,

sippi Rive hits
thence by short canal to a point below Yancopin, Ark,,

on the Arkansas River, thence in general by the main
stom of the Arkansas River to the mouth of the Verdi-

gris River, and thence up the Verdigris River to

Catoosa, Okla., which is 15 iailes from Tulsa, Okla. .

The most practical project for the Red River appears

to be  lateral channel bypassing the main stem from

495875—43——6
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the mouth of the Ouachita River to Shreveport, La.
The Ouachita River Project would involve improve-
ment of the existing 6-foot channel to provide 9-foot
navigation to Felsenthal, Ark.

These navigation projects are included as part of
the possible development of rivers of the Valley, but
not as definite proposals. An adjustment of freight
rates in this area to lower levels would result in an
unfavorable showing of savings through navigation in
relation to its cost. However, the industrial program
contemplated in this report might increase the demand
for low-cosb transportation of raw materials within
the Valley sufficiently to affect materially this relation.

The need for, or wisdom of, providing 9-foot naviga-
tion on the Arkansas, Red, and Ouachite Rivers in the
near future, at a cost which would approximate antiei-
pated savings, is not clearly indicated af this time.
Howsver, with continuation of present freight rates,
or with an increass in rates, consideration of navigation
developments must remain open as conditions affecting
traffic movements change.

Recreation

Water in natural watercourses, lakes, or in artificial
impoundments universally has many highly valued
recreational uses. In the Arkensas Valley west of the
9sth meridian the scarcity of water for recreational
uses increases immeasurably the value of the existing
fow facilities. Bast of that line, specifically in the
Ozark-Ouachita Highlands, water is largely respansible
for its development into one of the most popular mid-
continent resort regions.

Western Area

The eastern slope of the Rocky Mountains included
within the Valley is cheracterized by typical moun-
tain streams offering many Tecreational opportunities.
Other than the construction of a few reservoirs for
water conservation, little activity is necessery here to
crente more attractive advantages for water recreation.

Eastward over the High Plains the water-courses are
often dry, natural lakes are few, and opportunities for
creating artificial lakes are very limited. This is an
orea where natural physical conditions will always limit
development of water recreational facilities and should
be accepted as such.

Between the High Plains and the Ozark-Ouachite
Highlands naturel stream flow is not well suited to
recreational pursuits, and there are not many natural
lakes. Possibilities for providing water recreational fa-
cilities now lacking are the greatest of the entire Valley.
A number of small artificial lakes have been created,
some for their recreational value alone, but most of them
in connection With impoundments for water supply.
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It is not uncommon, on & hot summer week end, to
find hundreds of people congregated around one of
these treeless artificial lakes for the sheer enjoyment of
being near water. This appeel of water to the average
individual places a high value on the development of
these facilities.

Investigations made of reservoirs in this area by
various Federal agencies have recognized the recres-
tional needs of the region and the importance of water
in fulfilling them. In general, this function has mot
been evaluated and the policy followed appears to pro-
vide for inclusion of a recreation and conservation pool
if a reservoir for other purposes is justified. However,
the need goes further than this, and full evaluation of
recreational facilities would probably indicate that they
might properly bear & larger portion of the total cost.
This is pertinent especially to the small type of reser-
voir; therein lies the real possibility of developing
greater water recreational facilities.

Ozark-Ounachita Highlands

This area, with its combination of natural forest cover
and clear, flowing streams, presents a landscape of ex-
ceptional recreational velue. The streams are noted for
the fine fishing, boating, and swimming they offer, and
the region as a whole is idesl for camping, hiking, hunt-
ing, and many other outdoor pastimes.

In the best interests of the Arkansas Valley, recrea-
tional advantages in this area should be meintained
and improved wherever possible. The system of reser-
voirs contemplated for flood control and power will
change the characteristics of many streams from nat-
ural-flowing water courses to & series of level pools,
This will in turn adversely affect existing water recre-

_ ation developments of these streams, but if reservoirs
are operated in part in the interests of recreation, alter-
native types of recreational use can be provided which
may be of equel or greater value. To accomplish this
it is essential that pool fluctuation be kept at & minimum
and that suggested minimum standards of downstream
flow be maintained.

The natural flowing stream provides many recrea-
tional advantages which are not associated with natural
or artificial lakes. Because of the present recreational
importance of the Qzark-Ouachita ares, deriving prin-
cipally from its flowing watercourses, it is desirable and
justifieble to maintain at least one mejor stream of the
region free from artificial impoundments. The stream
proposed as ideal for this purposs is the Current River,
» tributary of the White River system. Hydropower
and flood-control possibilities in this basin are not be-
lieved to be of outstanding merit; moreover, the Cur-
rent River is one of the most attractive streams in the
entire Ozark area, In similar cases where power and
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flood control are not of commanding importance, it
would seem desirable to maintain as many streams as -
possible in their natural regimen of flow.

- Gulf Coastal Plains

The lowlands of this area are heavily wooded and are
characterized by many natural lakes, (Good hunting
and fishing opportunities ebound, in addition to other

“natural recreational pursuits. In the hillier section of

the ares, small reservoirs for recreation and other pur-
poses have been constructed. There is a need for addi-
tional structures of this type.

Lower Arkansas and Red Rivers

Pollution of these rivers, largely from natural sources,
has damaged the recreational value of thess streams. Tt
does not therefore appear feasible ever to expect im-
provement of the quality of this water sufficient to
permit extensive use for recreational purposes other
than boating and fishing.

Conservation Pools

Included in each reservoir proposed for flood con-
frol, power, irrigation, or other purposes is a conser-
vation and recreation pool. In general, stream flow
below proposed reservoirs will be enhanced for recrea-
tion through reduction of flood flows and improvement
of low flows. Although these reservoirs, with their
permanent pools and their effects on stream flow, will
add greatly to water recreational facilities of the re-
gion, they will still fall far short of fulfilling the
needs of the area.

Proposed separately as a wildlife conservation and
recreationsl project only is diversion of excess flows
from Walnut Creek into the Cheyenne Bottoms, a natu-
ral depression north of and adjacent to the Arkensas
River upstream from Hutchinson, Kanses.

Erosion and Silting .

Erosion by water is prevalent, throughout the entire
Arkansas Valley, especially east of the High Plains.
In its effect on the: water-courses of the Valley, the
most undesirable results have been destruction of pro-
d‘uctiye bottom lands by deposits of sand and infer-
tile sﬂt.; silting of stream channels, irrigation canals,
Teservoirs, waterworks intekes, and so forth; high
turbidity of flows, which affects the quality of the
water supply for domestic and industrial use and for
Tecreation; bank cutting, which hes resulted in the
destruction of many thousands of acres of bottom
londs; and the widening of rivers to such an extent a5
to render unfeasible irrigation by direct diversion.

Perhaps the most destructive single result of erosion
on the streams of the Valley has been the devastation
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of bottom Jands of the western rivers by infertile de-
posits. The damage in these instances is complete and
there is little that can be done to repair it. Control of
floods and land treatment programs will retard fur-
ther shifting of sand and silt deposits, and thus will
prove beneficial in salvaging the remaining bottom-
land areas which have not been destroyed. The pro-
posed Foss Reservoir will prevent destruction of bottom
lands along the Washita River by arresting & sand
movement now in progress in the upper reaches.

Provision for silt storage is an important considera-
tion in multiple-purpose reservoir development, and
it is apparent that at some sites sil retention may
constitute the major benefit. For example, the pri-
mary purpose of a reservoir on the lower Purgatoire
River would be to provide replacement storage for the
capacity of the John Martin Reservoir which event-
ually will be lost through silting.

Bank caving and cutting occurs extensively on
nearly all of the major streams of the Valley and has
cansed the destruction of much valugble land. Reme-
dia] measures are expensive and in general can only
be justified for protection of urban aress, bridges,
bridge approaches, and other similar highly valusble
property. The program of reservoirs for flood protec-
tion will result in a very material reduction of bank
cutting, most of which normally ocours during flood
periods.

The extensive land treatment and other flood control
measures contemplated for the Valley will reduce ero-
sion and ilting to a large extent, Tesulting in improve-
ment of conditions now aggravated by these phe.nom-
ena. Storage is included in all proposed reservoirs to
provide for reduction of capacity by silting.

Land Drainage

Land drainage as an important problem is Limited
largely to the lextensive developments in the wide
alluvial bottoms of the lower Arkansas, Red, and White
Rivers, The individusl drainage districts have orig-
inated almost entirely through private endeavor, and
there has been Little attempt at coordinating their
dovelopment. The result isa hodgepodge o.f organiza-
tions, the majority of w ich are contmua}ly in ﬁna.ncml
diffculties, with administration inefficient, drainage
structures inadequate, maintenance q_md repairs
neglected, and the operation of certain districts
adversely affecting adjacent ones. !

Not only have many drainage districts themselves
encountered serious difficulties, but their operation has
often led to undesirable conditions with respect to lang
development, settlement, sale, ownership; and us:,lmal
also with respect to the finances of other units ﬁ o:h
government. Important public interests, 88 we asdjse
private interests of land owners snd occupiers and dis-
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trict creditors, are involved in the problem of adjust-
ments of drainage districts.

The inadequacy of exsting drainage systems, and
the financial difficulties which many of the present
districts have experienced, have directed attention to
the need for simplification, unification, and amendment
of drainage laws and rectifications in orgunization and
sdministrative practices to correct abuses, to reduce
administrative expense, to facilitate economical and
adequate financing, and to increase the efficiency of
construction and maintenance for both old and new
drainage improvements.

Little of specific value can be accomplished until a

detailed study of present conditions is made. Such an

investigation should determine the feasibility of modi-
fying, reconstructing, rehabilitating, and coordinating
established drainage systems and of developing new ones
for proper land use. This investigation is strongly
recommended as essential to the best development of
the Valley.

Basic Data and Investigations

Statements of the best plan of water development
for each sub-basin in the Arkensss Valley, based on
information then available, were prepared in 1936 under
the sponsorship of the National Resources Planning
Board. These statements emphasized the lack of basic
data and of investigations necessary for determining
o full, rounded plan of basin development.

Since 1936, great strides forward have been made
both in the collection of essential basic data and in the
investigation of water problems. Many of the investi-
gations have been undertaken upon the request or en-
couragement of the Drainage Basin Committees. The
minutes of these Committees st out rather clearly the
additionsl investigntions still needed.

Basic dats are still inadequate to determine the
solutions to many problems, and additional investiga-
tions are necessary before o truly comprehensive plan
of water development can b formulated. The physical
{oasibility of additional irrigation in the Upper Red
River basin is indeterminate until data are obtained
concerning the volume and quality of stream flow.
‘Additional data are needed also for most of the region
in connection with the determination of pollution abate-
ment measures necessary to maintain established stand-
ords of minimum stream flow. Basic data concerning
underground water reserves are essential to the devel-
opment of this resource for irrigation and other uses.
Regional evaluation of benefits which would accrue to
jrrigation and flood control are needed to indicate the
ultimete developments which would be justified. Small
reservoirs should be investigated thoroughly to estab-
lish their place in a satisfactory program of water
development. These examples illustrate the importance
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of obtaining additional basic data and of conducting
further investigations.

Indicated below are additional basic dats and inves-
tigations essential to further determination of programs
for the control and development of the water resources
of the Arkansas Valley.

Basic Data

1. West of the 98th meridian, with the exception of
the Arkensas River above Garden City, Kans., stream
flow records are in general inadequate, both in number
and periods of record, fo determine closely the avail-
ability of surface water supplies for irrigation and
other purposes. The general network of ‘rainfall and
stream-gauging stations in the entire Valley should be
supplemented to fill in gaps which now exist. Addi-
tional stream flow measurement stations are needed
especially on streams draining aress betwsen 10 and 100
square miles. In the Red and Washita River basing
data are lacking to indicate water quality and suitehil-
ity for irrigation. i

2. Many ‘more data are needed throughout the en-
tire Valley concerning pollution of streams during
critical periods to determine degree of treatment neces-
sary to maintain satisfactory standards. In connec-
tion with this, additional information ig needed also
on low stream flows and on water quality with respect
to mineral content. :

3. Information on silt loads is needed throughout
the area to provide information to guide the calenla-
tions for reductions in reservoir capacity by silting.

4. Data concerning ground-water reserves, rate of
recharge, and safe withdrawal rates are necessary for
intelligent expansion of ground-water irrigation in the
western area, and elsewhere for municipal, industrial,
domestic, and other uses,

5. Adequate maps are needed for much of the entire
Valley. )

Investigations

1. Regional evaluation of flood-control benefits to
determine extent of justifiable flood-control Pprogram.
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2. Regional evaluation of irrigation benefits to de-
termine extent of justifiable irrigation program.

3. Thorough study of small reservoirs on small drain-
age basins and their relation to watershed develop-
ment. Some yardstick should be developed to indicate
the importance of recreational aspects and the por-
tion of justification they can support. Special consid-
eration should be given to innovation in design, partie-
ularly es it concerns spillway requirements,

4. Tnvestigations for flood control .and other pur-
poses in watersheds which have not Tecently been
studied.

5. An investigation to determine the need for and
means of coordinating, rehabilitating, and refinancing
of present organized drainage districts in the eastern
part of the Valley, and the feasibility of developing
new lands for cultivation through provisions for
drainage.

6. A review of flood control capacities indicated for
proposed reservoirs, comparing benefits accruing to
various degrees of control with g, view to selecting the
optimum capacities,

7. Study of the Wichita Falls irrigation project
from its inception to determine factors affecting the
suceess of large-scale irrigation in the Upper Red
River watershed. .

8. A study of pollution conditions throughout the
entire Valley to develop in detail a coordinated pro-
gram for pollution abatement ag herstofore ontlined.

9. A survey of water Supply requirements for the
entire Valley, and investigation of measures to relieve
present shortages and to improve unsatisfactory con-
ditions.

10. Completion of surveys under way, or suspended
for the duration of the war, to determine additional
weasares for flood control, irrigation, hydropower,
navigetion, and other water uses, : ‘

11, Studies directed toward development of a com-
Prehensive plan for the coordinated regional operation
of multiple-purpose reservoirs including flood control,
;rrxg.atlon, water supply, power production, intercon-
nection of genereting plants, and so forth,
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{In selecﬁ:lg the projects listed hereln for de

physic:

Tasre 19.— Water projects included in Arkansas Valley plan

RESERVOIRS
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and over-all economic fensibil 2
fhould bulld, operate, maintai e B aoun pros TonEe
destrable as the work of accomplish:

the plan procee:

of the water

of the Ark:
n, C

Valley,

was given only to thelr

n or flnance the proposed projects or programs. It was reco; B L e Aions oy b
3 gnized that changes in the recomm:
gs. These projects, ‘therefore, represent a tentathnig trnmeworlgeto:n d:gg:ﬂ;gtnza‘y&:

in;
water resources, and should be conskfered as preliminary and suggestive rather than as constituting an ndopted serles of projects

Profect
Tist No Name Watershed Stream Purposes| Slossif Rewmarks
Y Fry o Whi Little Red B Under investigation.
3 | Bell Foley Stawbery ' Authorized.
: Water Valley......... Eleven Point. FP Do.
¢ | Harviel éﬁ]:r?::: g Undgalnmugnﬂnn.
7 | Lone Rock Buftalo FP Authorized
8 | Gilbert. ’
9 | Cottar. Wil FP? Underuinmtlxnlhn.
10 | Bull Shoais. «
11 | Toble Roek o B Aatherised.
}; Galena. l‘:gg;: ; Under investigation.
0.
}é gml;c‘lze LaFeve............ I-‘}? g?llllilplnlwg as flood contro! project,
18 ..| Deep Fork. ... F q Rm:;; pr‘opoml.
7 .| North Cenadian. FID 1 Unde]r :‘sonstrucunn flood control
ect.
18 | Ft. Supply. ‘Wolf Creek. . FL 1 ng:fplcctcd as flood control project.
19 | Beaver (Optima) _ ..| North Cenadiar. FIL Authorized.
20 | Palo Duro. Palo Duro. I
21 [ LaCueva. 0. Mars. 1
2 Bapello. I
3 Mlinois. FP Dao.
2 Grand (Neosho). FP Do,
25 do..... .. ) " FP D,
2% “"Arkansas. Lo Ll .| Grand (Neosho)......... FP Completed, additional flood con
27 | Typlest reservels 44 trol storage needed.
Teservolr “A”.
2 | Counell Grove. -
2 Arkansas (Neosho).
30 Arkansa Authorized,
31
32 go.
3 0,
i Do.
35 Do.
3 Do.
37 Do,
38 I;‘ Under investigetion.
2}; Arkansas. Walout. FWD
41 do. Slate. F
42 777 do” do. - E
43 P PSR [ Emall: diversion from Walnat
TCCK,
i TSRO B J v - S L 2 lngl;zd diversion from Arkansa
ver,
45 do. Arhhnpa I 2
48 Little Missout ..omeeee-e-o FP 2 | Authorired.
K Ouachita FP De.
H® Do.
0 De.
5
51
52
&5
5
85
ol Res, essentinl to control sand
5 ‘movement.
58 leal reservoir “A”.
50 | Little {Enst) Beaver.
60 | West Beaver.. -
] ountain Park.
2 | Navajo.
@ | Sentinel R
& | Mangom
65 | Cap Rock...

1 jon for
Rosorvolrs existing or under construetl authorisatlons,

1 Proposed purpose
. ’_]l Teserve

olrs bave provision for recreation i

Projects existing or under

‘which no changes are roposed are not. listed,

is independent of existing

{l
2)
53
4
Investigations req

7 rofects proposed inc'udin authorized projects,
) Proposed reservoir ("’le{
Desirable projects.—Addit

cls,
P jects.—~1nvestigath
jonal investigations nec
ulred In connection with res

nd eonservation p
conatruction—Ultimate modificatlon of present purpose proposed.
ons will determine pumber and location.

d to explore feasibility.
ervah‘s‘}fl nlnsslﬁ%ulons 3.and 4 are proposed.

T, flood control; I, frrigation; P, power;
0ol

W, water supply; D, dilutfon of scwage; ©, wildlife conservatlon.
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Tasir 10— Weler projects included in Arkansas Valley plan—Continued
LEVEES
Mspand Farm land pro- | Classitt-
oo Name Watarshed Stream tetod acies. | sation.? Remerks
(N
8 | Augusts to Tacents circle. L wwhste, TWhite 2 . Lower section under con-
ﬂn - Trban 2 | Authorized.
b B;?'w‘n"nm _____ 960 2" Do.
[ R S ——, ume Black...... 36,000, 2 Do.
_712 Pupln Mﬂ,ﬂlm Popiar Blfl..._...... U M Urban.........| ; g:
..... 0. -l .
) mn‘:’"--‘-'f" do. ‘Big Creak. 0.000..ecencn 3| Layes to withiold L'Augrlle Riser
- }rmgyf,aag.uomhm do 'W'M‘;A 29,100, : Underln'eﬂiﬂm
74 | Jacksonpors.... ... do. - o,
Curia Creek to Otter Lake. d Black. 14,100 4 Do.
[ um: Hied Bivee loves aiieies s, 14, Litge e i| Do
ki umxo&unumnn(mmnk). 2| Authorired.
78 | Little Roek " % Do.
b3 distriets 1, 2,

Mos 2 | Ingludes cut-off and channol ciearing
| Weshof Morelian %r Point Remove Creek. Part Au-
8 len Bottoms (Petit Jean River). o, 7,500, 2
&8 Nm Dardanello.. ... ... concanceone- e 80ermee i oo -] 8,800, 2
83 | Clarksville on Spadra Creek. - o, Urbm. 2 Do.

84 | McLean Bottom (Six Mlle Creek). ... . n.... 40, o, 10,50. 2
8 wford dlstrict. 10aceemee eeanne lo. 15,200, 2 Do.
& 0k1ahom CS ﬂlﬂ- lo. 2
87 | Port Gibson -..do. 2,400, 2 Do,
8 Cnney ka 0. 2 Do,
9 | West of Eik Gty : 2] Do
90 'l‘ulsl nnd West Tulsa, o, 2 Do,
o Kekansas, H
g Vldnlly nl Cherokee...... ; Includes floodway.
o.
2% B!Egloulh £o Bells Piain. 2 Includes floodwey.
o Cent o, 21 Do.
o reek) 0. 2{ Authorized, Includes diversion flood-
Wey.
% | Calion, Red., do 2
9 | Grant Pasist beiow Gz, L. © Grben and 2| Autborized. Project includes chanosl
41,000 :ﬁmvemtnh to Bayous Dwrow
100 | Hot Wells to Alexandris, La. do. do. V;)bogol'l and| ...... )
101 | Loggy Bayon to Coushatta Beyou do do. 2
108 | Posi Bavon 3o do. 16,50 2| Toves clurgement 104 channd in-
23 | Menios Beyoa 4 . s 2| 147ed extonsion across Baaies Byon,
104 | Jeflerson City, Toxes. do. gymer Urhan........... 2
105 | Pauks Valley, Okls. 30, ashits. do. H
PROPOSED CHANNXL IMPROVEMENTS
Class
Name I ‘Watershed Stream mhzl; ‘lj:ﬂ_es o Remarks
memt
100 | Colorsdo Epitoes, Colo. . st g cty.
107 Bl( Cm.ksr(}ohwn Creek) ( uechits).. Big 2 i m‘{smd dﬂndnn canal.
- 55 . 3| aB | inddeschanns improvementol Deep
00 Lmle Mhouxl River below Mutiress- |......do L 2 1 | Anthorised..
11¢ { Ozan mk do 2 12 Do,
m g:';:“Nﬁ'}ﬂ“ﬂg‘,m“ de. H 1 Eﬂudu repair of lwena
mnt of Red, Chule. mﬂom
1 E g&'ﬁmfm Red,. 2 “g“ lﬁdumnuortgbﬂﬂu
s | M Bayon ~--do. 2| 87| Construeilon and extonsion of existing
116 | Walnat Bayen. do. 2 o lway.
w o 3 Floodway for Line Creck.
NAVIGATION
Prefect ‘Present navigation Feasitle navigation—4-{oot chanmel !
list Btresm
N Resoarks
Ko, Type Mikes Head Mles
118 | Arkangas & Verdigrls. . .- Intermiltent................. 111 | alss, OKls.... 52 | Thess pro| aposels but indl-
D 500 e i “’"‘m‘- T4 ‘3 C':.uwnteml thnmerm{ loaf davolopment

Note 3 ou p. 68.
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TBA)‘JSMOUNTAIN DIVISION—COLORADO RIVER TO AREANSAS RIVER{
an’ m;d
jec!
et Profect Coloredo River tbutary | Arkenses River tbutary | Ioion, Remarks
Ber acre-fost
Frying Pan River. .| Lake Fork River.
Gunnison River. South Fork Rivar. ,000-280,000-... .
| Poctiotas - Lake Fork River. ln‘u,r:g: delam’ol exis| m}gm}l{lm regulets
1 rom ver,
eblo-Las Animas pipe line. For distribution of ‘mmnnn‘?uln water for
municipal use,
IRRIGATION—SURFACE SUPFLIES INOLUDING ALLUVIUM ¢
-y Reservol
Basin st Proposed | Classifl-
W ream Source of supply profeetlst |"soreage | cation Remarks
Apishepa Reservoir ... 45 2 supply. .
Bear Creek Reservolr. 44 2 | Diverslon from Aemms River. Sup-
%me';mcl‘gp 1 for land in vidaity
S,
127 |......do. Arkansas River. Arkansas River. 14,600 2| segtiarea z:&c& ':lumgpued by pumplng
8 3
128 | do. Pawnee River. Pawnee River. 12,000 2 s‘?m"i‘ll: tracts mppé!:«lil by pumping
120 do. QOlmarren River. Kenton Reservolr. 38| 1500 1 rom e sadel
130 | Arkansas (North Cana- | Palo Duro Creek.......-.. Palo Duro Reservofr. 2 3,200 4
131 | Atkanms. ... — North Csuadian River. ..| Beaver Reservolr_... 1| a0 2
132 do. North Canadisn... B) 380 2 | Proposed reallocation, 8,000 acre-eet
morage.
133 | ArKANSES. ...oe.oenennmenns North Canadian River.....| Canton Roservoir. ........cr-o. 17 18000 2 I’xrop:?g reallocation, 50,000 seres
et storage.
Sapello Resarvolr. 2 4 | Supplemental supply for 4,000 to 5,000
acres {rrigal prescnt,
LaQuava Reservolr. 21 2 Sl}; Iém?jnt:l supp}y for 6,500 meres
R Bt present.
136 | Red River....cccaemeneanms Prairls Dog Town Fork...-| %o& ) E115 o 10 S— 85 4,800 1
137 do. Salt Fork.....m--. Reservolr. 6 1 i by gupply for Lugert Altws
ojec
---do. [
18 i do oy B ]
o,
1 Kemp. 52,000 4 | Expansion of present project atea.
l% o 05 Reservolr. . 87| 25,000 2 s
P 4 {Wab Beaver Reservé [, ] Fe——
0. ---\East Beaver Reservoir.. 8| 780 i
Tetal. 4100, 100
oo o
[ Tined in the Land section.
S 3 Isud treatmont and runofl rotardation are disoussed and outlined in the
qﬁﬁ.ﬁ:ﬁﬁﬁa‘:’ b‘;:ﬂr:udt dlv:xsinn utilising return flows from irrigation ‘possible downstream from proposed projects.

MINERALS

The Arkansas Valley is one of the richest mineral
areas in the entire Nation, with great quantities of pe-
troleum, gas, lead, zinc, bauxite, coal, salt, iron, helium,
lime, clay, and precious metals.

Unfortunately, however, extraction and use have not

always been wise. In some cases Jocal supplies have
In others, the eream of

been completely exhausted. ©
the resource hos been skimmed and the rest Jeft in such
2 state that extraction now is extremely difficult and
imeconomical, In still other cases, the use ?f Tesources
has been reckless. Powerand energy contained in vast
quantities of natural gas uselessly released during the
operation of artesian cil wells have gone unhamessgd
and unutilized, In the Texas Panhandle alons, in
1934, the waste of gas renched a peak of more than 1
billion cubic feet per day, enough for all the domestic
consnmers in the Nation for a year, oX those of Texas

for 17 years. Although greatly reduced since that time,
waste still remains high, especially in gas treated for
removal of natural gasoline.

On the whole, methods of extraction have been ex-
tremely ineficient and uneconomical. It has been esti-
mated, for example, that between 1921 and 1937, a
period of discovery and development, only 20 percent
of the ol in reservoirs Was recovered, due to lack of
knowledge of efficient extraction methods. Scientific
production processes developed in the past decade and
applied in both old and newly discovered pools, have
resulted in recovery of more than 50 percent of the oil.

It is necessary to draw up very thorough and com-
prehensive provisions calling for the wise use and
conservation of these precious but exhaustible mineral
resources. They must be utilized fully, completely, and
with minimura waste, through a proper weighing of
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technical and economic considerations, The inferior
portions of the deposit must be worked in balance with
the superior portions, It is unwise to teke the best
and leave the remainder completely valueless.

Finally, it must be remembered that the public, tco,
has & stake in mineral resources, and not the individual
owner alone. The public must insist that the owner
use raw materials wisely, and in accordance with pub-
lic as well as individual welfare. The Southwest has
been dangerously slow to recognize this need. With
the economy of the Tegion so dependent upon the ex-
traction of raw materials, group interests must come
before individual interests.

Mineral Resources of the Valley

The Arkansas Valley may be divided into two mineral
areas. The first and by far the most important ares
extends west from those portions of Missowr, Ax-
kansas, and Louisiana included in the Valley to the
western boundaries of Oklahoma, Texss, and Kensas.

This erea has most of the petrolewm, natural gas,
and helium, and a1l the known iron, bauxite, salt, and
sulphur in the Valley. It also has great quentities of
coal, lead, zinc, limestone, building meterials, ceramic
clays, gloss sands, and barite, and lesser quantities of
msnganese, mereury, antimony, and diamonds.

The second main mineral area includes the southesst-

ern corner of Colorado from Leadville to the Kansas
border, and extends into the northeast corner of New
Mexico. This region has much gold, silver, molyb-
denum, lead, zine, coal, and ceremic clays, and smaller
amounts of copper, flourspar, antimony, barite, beryl-
lum, feldspar, menganess, tungsten, vanadium, ver-
miculite, helium, corbon dioxide gas, and lesser minerals,

The following minerals exist in commercial quan-
tities: .

Antimony Glass sand

Ash, voleanic Gold

Barite Gypsum

Bauxite Helium gas

Bentonite Iron ore

Beryllium Tead

Caliche Lignite

Carbon-dioxide gas Limestone and dolomite
Clay (ceramic) * Manganese

Coal Marble and crystalline,
Copper limestone

Diamonds Mercury (cinnabar)
Feldspar Molybdenum

Fluorspar Natural gas

Gas Novaculite

Petroleum

Tungsten

" - Regional Planning, Part X1i—

Phosphate rock Vanadium
* Salt Vermiculite
Silver ' Zine

[

Petroleum and Natural Gas

Potroleum is by far the most important single
mineral resource in the Arkansas Valley. It is found
in East Texas, North Central Texss, and the Pan-
handle, and in Louisiena, Oldzhoma, Arkanses, and
Kansas. Production for 1941 was over 330 million
barrels. Proved reserves sre in excess of 31% billion
barrels and, at the current rate of production, will last’
about 10 years. . .

Among the various parts of the Valley, however, there
is considerable variation in the ratio of present produc-
tion to reserves. In Oklahoma and Kansas proven re-
serves would Jast only about 7 years at the 1942 rate of
production. In Arkansasthe life of known reserves will
be approximately 11 years, and in Louisiana, more than
12, In Texas, most of which is outside of the Arkansas
Valley, the proven reserves as of the end of 1949 were 24
times the 1942 production. Discoveries of new pools
have been relatively more favorable in Louisiana, Ar-
kansns, and even in northern Texas; and the extension.
of existing pools has been especially important in Kan-
ses. In Oldahomas, however, new discoveries are run-
ning behind production.

Tn many parts of the area, particularly in Oldahoms,

" there are numerous communities which have lost in pop-

ulation end in economic importance because of the drop
in oil production. The economic future of many of |,
thess places could be enhanced by the adoption of co-
operative means of recovering portions of the remaining
petroleum reserves. The lives of many pools could be
extended » number of years and large quantities of oth-
erwise lost resources could be recovered by the injection
of water or gas at certain places in these pools, These
megsures wonld ususlly require joint operations among
lease holders.

. The principal netural-gas producing avess, exclu-
give of gas produced in the oil fields, are in the Texas
end Oldshoma Panhandle, southwestern Kansas, sonth-
ern Arkansas, and vorthern Louisiana. The total
proven reserves are over 25 trillion cubic feet, There
is the further possibility that the southwest Kansas
gas field may 2dd another 20 trillion cubic feet to
present known reserves, Proven reserves are suffcient
to last well over 25 years,

Tn commercial importance natural gas is second to
petrolenm in the Arkansas Valley, Inefficient petro-

- leum production has resulted in the waste of vast

quantities of gas by release into the air. Large
amounts are converted into carbon black through very
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uneconomical methods; these operations are carried on
mainly in the Texas Panhandle.

Natural gas and petroleum are two very important
fuel resources which can be used directly for heat or
indirectly for power production. Before using natural
gas os o fuel, valuable materials can be extracted with-
out reducing the efficiency of the gas for this purpose.
Products that can be produced from natural gas include
catbon black and similar produets, gasoline, and others.
It is the belief of many scientists that natural gas will
prove ultimetely to-be a more dynamic raw material
than petroleum from the viewpoint of chemical indus-
‘tries.

Conl and Lignite

The Arkansas Valley contains 3 percent of the No-
tion’s coal reserves, Of the four large cosl aress lo-
cated in the Valley, one lies in western Arkansas and
eastern Oklahoms. Another includes southesstern Kan-
sus and southwestern Missouri. A third comprises Las
Animas and Huerfano counties in Colorado and Col-
fax County in New Mexico. The fourth includes El
Paso and Fremont Counties, Colorado, and runs north-
ward out of the Arkansas Valley.

The Arkensas coals vary from medium-volatile to
semi-anthracite, and, being low in volatile matter, are
noncoking. Coke can be produced, however, if pitch or
coking bituminous coal is added. Becouse of lthe
amount of “slack” in this coal it can be converted into
briquets which have one-third the value of lump coal.
To do this it is necessary to add 6 to 10 percent of
pitch, .

The Oklnhoms coals are coking coals and will be
used in the iron blast furnace at Daingerfield, Tex.

The coal of the Trinidad-Raton aren is a higl'l-grade
bituminous coking coal. This conl deposit is used
extensively by the Colorado Fuel and Jron Company
in its blast furnace at Pueblo. .

The coal in El Paso and Fremont Counties, Colo, is &
subbituminous coal. .

Production of cosl in Arkansas and QOklahome in
1941 amomnted to 3,493,000 short tons. The coal pro-
duction of southeast Colorado in 1941 is estimated at
more than 2,500,000 tons.

Coal reserves in Arkansas are estimated st 1,500,000
000 tons, or enough to last more thun. 800 years at cur-
rent rates of extraction. Reserves In Qllghoms. are
estimated to be 55 billion tons, or enough for many
thousands of years. - The reserves of that part of Colo-
rado which Hes in the Arkansas Valley are likewise
tremendous. ) .

‘Enormons lignite deposits of a quality rsnking below
that of subbituminous coal, exist in Arkansas, Texas,
and Louisiana.
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The reserve in Quachita County, Ark., alone is esti-
mated at 75,000,000 tons. It is used chiefly in fuel
briquets, but has bypreducts of tar, wax, and scap
materials,

Other Non-metallic Minerals

Helium gas—The major world supply of helium, a
noninflammable gos used in lighter-then-air crat,
occurs in the Texas Panhandle. The largest deposit,
and the only one that is now being operated, is near
Amarillo, Texas. Others are known in New Mexico,
Colorado, and Kansas. One new plant in the Texas
Panhandle is almost completed and four others are
authorized for construction. A new plant is also being

. constructed in Kansas. All plants are federally owned

and are operated by the U. S. Bureau of Mines. Most
of the known reserves are federally owned.

Carbon-diovide gos—Large deposits of earbon-
dioxide gas are found in northeast New Mexico, These
deposits are substantiel enough to permit establishment .
of o dry-ice industry.

Limestone and dolomite—The limestone and dolo-
mite region of southern Missouri, northern Arkansas,
northeastern Oldahoma, and southeastern Kansas cov-
ers thousands of square miles and contains unlimited
reserves. Southern Oklahoma contains two large areas,
one in the Arbuckle Mountains and one in the North
Wichita Mountains.

Limestone-challc deposits are scattered all over the
Arkansas Valley.

Lime sold or used by producers in Missouri alone in
1941 amounted to 736,200 short tons valued at
$4,106,468.

Oeramio clays—Enormous quantities of ceramic
clays are located within the Ariansas Valley. Large
deposits are found in the north-central Ozark Moun-
tains of Missouri, in southern Arkansas, around the
Red River south of the Wichita Mountains in Texas
and Oldahoma, in east Texas, and in northern Louisi-
ans, Most of these clays may be used to manufacture.
numerous products such as brick, tile, and pipe. Ar-
kansas has some fine pottery, refractory and china
clays. Large clay deposits are also located in south-
east Colorado. Production in the State of Missouri
alone during 1939 totaled 384,655 tons,

Glass sand —Estensive deposits of glass sands exist
in northern Arkansns, northeast Oklahoma, and the

"southern border of the eastern half of Oklahoms ad-

jacent to the Red River.

These are high-grade deposits, and the reserves are
sufficient to permit development of a major glass
industry.

Barite—TFifty percent of all barite mined in the
United States is extracted in Missouri. There are two
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barite areas in Missouri, one covering Washington,
Franldin, Jefferson, and St. Francois Counties; the
other including Moniteau, Cole, Camden, and Morgen
Counties, Together they represent an area of 1984
square miles,

Production in 1941 amounted to 212,718 short tons
and was valued et $1,337,756. The reserves are very
large and extraction is simple.

Berite is used for well drilling, paint, glass, rubber,
chemicals, floor covering, and for other purposes.

Phosphate—Excellent phosphates are found in In-
dependence, Tzard, and Stone Counties in northern
Arkensas, Phosphates of a lower grade exist in
Olkdahoma.

Reserves in Arkensas are estimated to be from )

10,000,000 to 20,000,000 tons.

" This phosphate, combined with the sulphur obtained
from sour-gas purifying plants in southern Arkansas,
provides enough sulphuric acid to create a superphos-
phate industry which could sell low-cost fertilizers to
the farmers of the Arkansas Valley.

Salt—Salt beds oceur in southwestern and central
Kansas and western Oklahoma, extending into Colo-
rado and New Mexico. There is also a Jarge salt area
in northern Louisiana. }

The production in the State of Kansas alone in 1941
was 781,014 tons, valued at over $3,000,000. Its reserves
of salt are estimated at 5,000 billion tons.

Gypsum—Huge gypsum deposits extend across
western Oklahoma, running north into Kansas and
southwest into the Texas Panhandle. A large high-
grade commercial deposit is found in Hempstead
County, Arkansas. Smaller amounts are found in
Colorado.

Production in Oklahoma in 1941 was 258,258 short
tons, valued at $344,489. Production for 1941 in Colo-
radio is not available, but for 1940 it was 24,641 short
tons, valued at $36,787.

Cement.—Arkansas Valley States are large producers
of cement. Plants within the Valley account for about
6 percent of the national Portland cement manufactur-
ing capacity. Kansas plants, all but one in the south-
east corner of the State, shipped nearly five million bar-
rels in 1941, more than half of which went outside the
State.

Voleanic ash—Local deposits of volcanie ash, with
large reserves, are widely scattered throughout Kansas,
Oklahoma, the Texas Panhandle, snd Louisiana. In
1940, Kansas produced 39215 tons of ash, which repre-
sented 47 percent of total domestic production and was
valued at $129,959,

Volcanie ash is used as an abresive, in polishing and
cleaning compounds; other uses include toothpaste
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and ‘powders, mechanic’s soap, sweeping compound,
erasers, and for other purposes.

Bentonite.—Bentonite, an alteration product of vol-
canic ash, is found in Kansas, Oklahome, Colorado,
Texas, and Louisiana.

Bentonite is used in filtering oils, in moulding sands,
in construction of dams, plaster, cements, and in other
ways. )

Morble—Marble or crystalling limestone are found
in northern Arkanses and in Missouri. Production in
Missouri in 1940 amounted to 14,180 tons, valued at
$375,209. Production in Arkansas for the same year
amounted to 1,830 tons, valued at $29,854.

Granife—Large deposits of granite occur in the
Ozark ares of Missouri, and in the Arbuckle and
Wichita Mountain regions of Oklahoma. These
granites are high in feldspar content,

Production in Oklahoma in 1940 amounted to 3,250
short tons, valued at $177,085. Production in Missouri
amounted to 2,630 tons for the same year.

Metals

Bauwite—This mineral, from which aluminum is
made, is found in Pulaski and Sealine Counties, Ark.
In 1941, more than 800,000 long tons of bauxite wers
shipped from Arkanses to be Processed in other centers.
This constituted over 90 percent of the total domestic
production. The reserves of high-grade bauxite are
estimated at around 18,000,000 long tons in alumina
content, but if it becomes necessary to meet with domes-
tie resources the accelerated needs occasioned by the
war these resources will be exhausted in less than 4
years, During the war period, plants to refine bauxite
and to reduce the pure elumina to sluminum bave been
located in Arkansas. These will Pprocess medium, as
well as high-grade bauxite.

Small quantities of bauxite exist in sou theast
Colorade.

Zine—The largest and best deposits of zinc are
found in the Tri-State Lead and Zine District which
embraces southwest Missouri, southeast Kansas, and
northeast Oldahoms. Large supplies of low-grade
zinc are found in south-central Missour; and north-
central Arkansas, These are being used to an increasing
degree during the war period under the stimulus of a
special price bonus, i

The production of the Tri-State District in 1940
totaled 232,670 short tons, which constituted 35 percent
of domestic production of zine and 149 percent of
world production. Output in 1931 rose to 258,837 tons.
Oklahoma. continued to be the leading producer in the
country by & wide margin.

Known reserves of high-giade zine are rapidly being
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depleted. Additional producing aress, however, are
likely to be found within the Tri-State District. There
is the possibility that, this District will expand to the
Northwest and West, and that ore will be found at
greater depths. -

Colorado has considerable amounts of zinc in Lake,
Chaffee, and Custer Counties. Since 1859, over
$97,880,000 worth of zinc has been extracted in these
counties. In terms of value, zinc ranks fourth among
the mineral of south-central Colorado.

Lead—The southeastern Missouri lead region, which

is largely in St. Francois and Madison Counties, is by

far the most prolific lead producing region in the
Nation. In 1939, a total of 169,893 short tons of lead
was produced, which was 38 percent of the Nation’s
production. Output dropped to 164,342 tons in 1941,
The ores of this area contain about 74.6 percent pure
lead; reserves are very extensive. .

There are also large lead reserves in the Tri-State
Distriet, which includes southwest Missouri, southeast
Kansas, and northeast Oklahoma. Output in this dis-
trict in 1941 amounted to 41,080 short tons, roughly five-
eighths in Oklahoma and three-eighths in Kansas.
Lesser amounts of lower-quality lead are found in south-
central Missouri and north-central Arkansas. -

Considerable amounts of lead are mined in Lake,
Chaffee, Fremont, and Custer Counties in Colorado,
and smaller quantities in San Miguel County, N. Mex.
Production of lead since 1859 in Colorado totals over
$100,493,000, and is the third-ranking mineral in terms
of production value.

Iron—An importent iron ore deposit is found in
Tron, Madison, and St. Francois Counties in southeast-
ern Missouri. Another large deposit is located in east
Texas around Marion County, extending south-west-
ward for a considerable distence. Both of these de-
Dosits are in commercial production.

A third but much less important area is that of the
Brown and Red Iron Ore districts of _southeastel‘n
- Missouri and the. Arkansas Ozarks, This area con-
tains some 8,700 square miles of reserve supplies, but
the iron ore exists in scattered deposits. However, two
mines in Crawford County have pr_oduf:ed 1,000,000
tons. The main problem in this region is one of de-
termination of location, quantity, and quality of the
ore,

The fron Teserves of the Arkenses Valley are lerge,
sufficiently so to sustain several. moderate-sized steel
mills for o long period of time.

Molybdenum—The production of molybdenum oc-
curs in the Leadville region of Colorado. Outpél‘i
in 1938 totaled 28,242,085 pounds and, in 1939, 31,79 -
110 pounds. The latter quantity represented 72 per-

7l

cent of the domestic production of molybdenum, end
66 percent of the world production, In 1941, output was
almost back to the 1938 level,

The cumulative value of metal produced by the end
of 1939 was $93,653,000. Reserves are in excess of 200
billion pounds.

Gold—Large quantities of gold have been mined in -
southesstern Colorado, and considerable amounts still
remain. Production of gold since 1859 is valued at
over $452,770,000. The principal production occurs in
Lake, Chaffee, Fremont, and Custer Counties.

Silver—A total of $202,683,000 worth of silver has
been extracted in south central Colorado since 1859.
Considerable silver is still being mined in Lake, Chaffes,
Park, Teller, Fremont, and Custer Counties. The
value of silver produced in southeast Colorado is sec-
ond to that of the gold produced there.

Copper—A small amount of copper is being mined
in south-central Colorado. Value of copper produced
there during the last 80 years amounts to $16,551,000.

Manganese—Ferro-grade manganese occurs in In-
dependencs, Stone, and Izard Counties in morthern
Arkansas. Deposits of low-grade ore are to be found
in west-central Arkansas. Deposits of minor commer-
cial importance exist at present in Oklahoma.

Production of manganese in Arkansag is 22.2 percent
of the high-grade metallurgical manganese produced in
the Nation. In 1940, this State produced 7,077 long
tons of manganese, valued at $192,000.

The reserves of Arkansas are estimated at 322,000
long tons of high-grade ores with a content of 35
percent of metellic manganese, and 322,000 long tons
of low-grade ore containing 10 to 35 percent of metallic
mangenese. Reserves of low-grade ore in western
Arkansas are very large.

Meroury (Cinnabar) —Mercury is found in Howard,
Clark, end Pike Counties in west-central Arkansas.
Production in 1940 consisted of 1,159 flasks of 76 pounds
each, velued at $204,992. Output nearly doubled in
1941,

The reserves are exhaustible within a few years if
intensive development is followed.

Proper Utilization of Minerals in the Valley

Provision must be made for the wise use and con-
servation of exhaustible mineral resources, particularly
oil and natural gas.

The cream of the resources should not be skimmed
off in such & manner as to increase the difficulty in
extracting the remainder. There must be elimination
of wasteful methods of extraction which may, for ex-
ample, cause a flowing oil well o run dry prematurely,
or which may permit valuable natural gas to be lost
in the process of obtaining petroleum.
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Provision must be made for the orderly development
and utilization of the mineral resources in the Valley
so as to extend the useful life of the deposits over as
long a period as possible.

Finally, provision must be made to stabilize the em-
ployment of miners and others who are at present
employed only spasmodically.

The following provisions are essential in drawing up
a sound, comprehensive program for the utilization of
minerals.

1. Federal-State conservation compacts—In view of
the exhaustibility of their mineral resources, the vari-
ous States of the basin should, with the consent and
cooperation of the Federal Government, enter into com-
pacts for achieving mineral conservation. These com-
pacts should include provisions for encouragement of
an economic organization in the mineral field that will
reduce losses from excessive competition and resource
waste; agreement on tax and public land policies to
effect conservation; and uniform use of the police
powers of the State to prevent waste.

2. Conservation commissions—The authority of the
conservation commissions in the Valley should be
greatly enlarged and should include broad powers to
prescribe and enforce regulatory measures controll-
ing wasteful mining practices. In those industries
burdened with surplus capacity and low prices, these
commissions should be empowered to permit, under
public supervision and with due regard for the rights
of the consumer, collective action among producers to
control production in order to attain economic stability
and prevent serious waste of resources.

Moreover the conservation commission, in collabora-
tion with other State and Federal agencies, would:

a. Prepare geological, topographical, and aerial
maps of the Valley.

b. Explore, locate, appraise, evaluate, and list the
quantity and quality of the mineral resources of the
region.

c. Study the possibility of more efficient and eco-
nomical methods of extraction of minerals, particu-
larly low-grade deposits and complex ores. Full
consideration should be given to mechanization of
mining, safety devices, and other factors.

d. Study the possibility of more and better indus-
trial uses for mineral raw materials. Consideration
should be given to the possibility of making new prod-
ucts from minerals, of combining minerals in new and
more effective ways, of overcoming technical produc-
tion difficulties, and of finding industrial uses for the
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low-grade resources such as lignite, and the partially
used resources such as natural gas, coal, and clays.

e. Make consumption studies and forecast need for
minerals.

f. Curtail further gas wastage by intensive repressur-
ing and storage in the ground, or by more effective
utilization.

g. Prevent stream pollution by proper handling of
mine wastes and brines.

h. Require that strip mining areas be leveled off and
perhaps afforested.

i. Classify certain uses of natural gas as wasteflul
and prohibit them.

3. Changes in State laws.—State laws should be re-
vised in such a way as definitely to recognize the public
interest in the mineral resources of the State, and to
prevent private owners from exploiting them without
regard for the public welfare. In addition, it will be
necessary for the States to:

a. Adopt measures in cooperation with the Federal
Government to rehabilitate chronically unemployed
mine workers and stranded mining communities. In
the Arkansas Valley this would include the tiff mining
area of Missouri, and the bituminocus coal area of Ar-
kansas, Oklahoma, Colorado, and New Mexico. Unit
operation and mechanization - may be the solution for
the former. A development of nylon and other chem-
ical industries, and of steam generation of electricity,
would aid in the solution of the latter.

b. Encourage for the duration of the war the de-
velopment of minerals previously imported, and of
minerals important to national defense, by loaning
funds at low interest rates, by making available low-
cost power, and transportation, by providing for dis-
covery and depletion allowances in income taxation,
and other devices. The Federal Government, by grant
of subsidy, could encourage the development of low-
grade ores of critical minerals. In addition, Federal
research should be applied to the technical and eco-
nomic problems of processing low-grade ores so as to
develop new processes which will be competitive with
other processes and higher grade ores in the post-war
period.

c. Expend public funds to acquire mineral deposits
which not only would help to stabilize the price and
output problem of mining but would also furnish a
reserve stock of exhaustible minerals. Mineral lands
obtained by the State through tax delinquency should
be held in reserve until needed.

d. Consider assessment of variable ad valorem taxes
for certain types of mineral lands to insure full use of
the resources. Very nominal ad valorem taxes might
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be levied on reserves up to a reasonable ratio to pro-
duction, but very large taxes on excess reserves. Thus,

" while it would be made decidedly unprofitable to keep
large holdings of idle reserves, necessary production
would not be deterred.

e. Impose an added severance tax upon the extrac-
tion of minerals, and use the income thus acquired for
research on the industrial utilization of these minerals
and for actually promoting these industries. This
would be justified by the fact that the public has an
interest in these exhaustible resources and ought to
receive a commensurate return for them.

4. Freight wrate revisions.—At present, the inter-
territorial freight rates are extremely favorable on
raw materials but extremely unfavorable upon fin-
ished commodities. Both of these act against the
interest of a developing region by causing it to export
exhaustible resources in unprocessed form, thercby
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losing the valuable industry, employment, and income
that accompany fabrication. If freight rates on raw
minerals were made relatively commensurate with
rates on finished goods, the fabrication and processing
of these raw materials within the region would be
greatly encouraged.

5. Education—A broad educational program must
be initiated at both the public school and adult levels,
which will stress the wise use and conservation of min-
eral resources, and will obtain from them the fulil
amount of industrialization which is consistent with
this mineral base.

6. Leasing policies—Those leasing policies which
relate to mineral resources on Federal and State lands
should be harmonized, and future leasing should be
administered to adjust production to market needs.
Mineral rights on tax-reverted lands should be retained
by the States.

POWER

From the long-range viewpoint, development of the
power resources of the Arkansas Valley must go hand
in hand with development of the natural resources in
order to meet the many requirements of modern indus-
try as well as the increasing domestic and commercial
power requirements that will accompany industrial de-
velopment. An adequate and low-cost power supply
can, with the adoption of progressive rate policies, en-
courage development of the Valley’s resources and
improve the welfare of the people.

From the point of view of the near future, the
primary power problem is the furnishing of an
adequate supply for the many and varied war loads
that are either already being served or must be server
in the next two ycars.

’Fhe power supply of the Valley is now obtained
largely from fuel-burning plants, and is insufficient for
the needs of regional growth. Xven if a large number
of the economically feasible hydroelectric sites are
developed, there will still not be a disproportionatc
amount of water power in the Valley’s over-all power
supply. Since the passage of the 1936 Flood Control
Act and subsequent acts authorizing the construction
of various multiple-purpose projects, hydroelectric
power has been receiving far greater attention; con-
tinuing attention to this valuable resource of the area
is of vital importance in its long-range development.

Existing and 1’otential Power Developments

A statement of the existing developments within the
exact arew under study would be relatively meaningless
because of the trend toward regional interconnection
and coordination of the existing and potential power
resources. Of more significance is a summary of power
development in the various States which are wholly or
partly included within the Valley boundaries.

Almost 87 percent of the total installed generating
capacity in these States as of December 31, 1941, was
in fuel-burning plants (see table 20). The output of
these plants was slightly over 87 percent of the total
generation in 1941. If the hydroelectric developments
in northern and western Colorado and those in Mis-
souri that are supplying power to load centers not
truly tributary to the Valley are excluded from the
total, the predominance of fuel plants and the energy
supply from such plants is even more apparent.

Table 20 also illustrates the predominance of natural
gas as a primary source of eleciric energy, inasmuch as
it accounted for about 76 percent of the kw.-hr, gen-
erated for public use in these eight States in 1941.
The trend today is toward even greater use of natural
Zas.

There is, however, an abundant supply of coal in the
Valley from which power can be produced at costs
quite comparable with costs at gas-fueled plants. In-
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creasing opportunity should be created for the utiliza-
tion of theses coal resources for the production of power
which will ba required in tremendous amounts for the
full development of this ares. Some studies of 2
preliminary character have been made looking to the
use of coal at mouth-of-mine steam-electric plants in
Arkansss.  Also plans have been drawn up for some
of these plants, as well as for the construction of smell
reservoirs to impound water for gravity supply of con.
denser water. Any long-range plan of development is
certain to include the use of coal in ineressing amounts.
From the power standpoint the Valley is relatively
self-sufficient in that most of its power supply is gen-
erated in plants Jocated within its boundaries. Con-
sidering transfers between States of the Vallay, of par-
tienlar significance is the fact that Arkansas imported
ﬁumothuselusﬁpereentofitstohlmergyre-
quirements in 1941, .
Federal Action

The Flood Control Act of 1938 and those of subse-
quent years suthorized the Corps of Engineers, United
States Army, to prosecute in this region and in many
ofherswtiomoftheeounh'y,gphnforconmlofﬂmds,
development of power, and other purposes. Selection
of individual projects was left to the discretion of the
SemhryoiWumdtheChiefofEngineetx,Uniwi
States Army, working in cooperstion with the Federal
Power Commission. Recommendations on the installa-
tion of penstocks for the present or future development
of power and determination of the proper power in-
stallation were placed jointly in the hands of the Federal
Power Commission and the Chief or Army Engineers.

Under the provisions of this legislation, many
multiple-purposs projects in which power and flood

and in some cases other functions, will be com-
bined, have been studied, selected, and where funds
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were sppropriated, piaced under construction. Con-

siderable additional studies and investigations remain

to be made, - . .
The Federsl Government has otherwise been active

* in assisting in the construction of multiple-purpose

projects in this general region. The Possum Kingdom
hydroelectric project on the Brazos River in Texas was
consiructed with the financial assistance of the Work
Projects Administration. The Austin, Inks, Buchanan,
and Marshall Ford projects on the Colorade River in
Texas were all constructed with the financial assistance
of the Federal Government, and the design and con-
siruction of the Marshall Ford Dam was under the
supervision of the Bureau of Reclamation. More
recently, the Federal Works Agency has taken over the
operation of the Pensacols hydroelectric project on
the Grand River in Oklahoms under suthority of an
Executive order of the President. This sgeney also
hes plans for the construction of the Markham Ferry

and ‘Fort Gibson projecta on the Grand River below
Pensacols.

Steam-Electric Projects

8 now being materially increased, largely by expansion
of existing utility system piants. However, several new
plants are also under construction both by utility com-
panies and by the Fedaral Government,

The actus] completion of some of these projects, 85
well 8 the undertaking of additiomal projects, will
depend upon their relative importance in the war pro-
gram and their approval by the War Production Board.
Fuel-burning Plants, such s these being built for the
aluminum plant at Take Catherine, Ark,, and for
ordnance plants et several locations in the Valley, will
Do doubt be completed and, after the war, may be

pmlyorwhony:uﬂxbleforpuosﬁmansas.
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In its report of July 16, 1941, to President Roose-
velt, the Federal Power Commission recommended the
installation of 315,000 kilowatts in steam-electric plants
in Arkansas, Louisiana, Kanses, and the Texas Pan-
handle, some of this capacity being in new plants and
some in existing plants, such as the Riverview plant of
the Panhandle Power and Light Co., and the Arsenal
Hill plant of the Southwestern Gas and Electric Co.
These plants, located respectively at Borger, Tex., and
Shreveport, La., are included in table 21, which sum-
marizes the location of new steam-electric generating
capacity proposed or contemplated in the region.
Other locations proposed in the Federal Power Com-
mission’s report are also shown in table 21, along with
locations for potential expansion of existing plants or
construction of new plants reported to the Federal
Power Commission by electric utility companies.

Some of the installations being made by the utilities
are alternates to plants suggested by the Federal Power
Commission, However, some 500,000 kilowatts could
be provided through expansion of existing plants. Un-
doubtedly many other sites sre available for the loca-
tion of additional steam-electric capacity, but actual
determination of the site must necessarily await the
need for the capacity. Such plants conld be located
with greater latitude in the eastern part of the region

" than in the western part, where available condenser-

water supply would be one of the principal limiting
factors.

Hydroelectric Projects

Many of the most attractive water-power sit?s between
the Mississippi River and the Rocky Mountains are lo-
cated in this aves, but less than 7 percent of the full po-
tential power possibilities has been developed. In re-
cent years, particularly since the passage of the 1938
Flood Control Act, the Corps of Engineers, United
States Army, and the Federal Power Commission have
given considerable study to this problem, and, although
the full power potentislities of the ‘V'nllgy haYe not yet
been exhaustively explored for all possible sites, com-
pleted surveys and studies have disclosed & large number
of sites that are economical of development.

1. White River—As is indicated by the large aun-
ber of potentisl projects on the White River in Mis-
souri and Arkanses, this basin is the Jargest poten-
tial source of hydroelectric power supply in tt'Le Tegion.
Ousstanding projects are the Norfork project, now

under construction, and the Teble Rock and Bull Shoals
ction, These mey

be classed as multiple-purpose projects in that they
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- provide for flood control and other uses, in addition

to the development of power. Some of the remaining
projects in the White River basin will be developed for
power only, although incidental conservetion and recre-
ation benefits will result. These projects would be
made feasible by the river regulation afforded by such
projects as Table Rock and Bull Shoals and should be
operated in conjunction- with these as integral parts
of the comprehensive basin development plan.

Tanie 21.—Location of new steam-eleciric generating capacity
proposed or contemplated in the region

EXISTING PLANTS
Potential

Location: vawg{:' ,:ff,‘,"‘”"
Riverton, Kans. 25, 000
H Kans.! 30, 000
Parsons, Kans.*. 40, 000
Wichita, Eans*. 50, 000
Oklahoma City, OKIA* oo 20,000 *
Tulsa, Okla.* 20, 000
Weleetka, Okla.*. 42, 500
Borger, Tex.. 20, 000
Amarillo, Tex.* 12,500
Abernathy, Tex.* 25, 000
Trinidad, Tex.*> 25, 000
Dallas, Tex.*. 94, 000
Shreveport, La.’ 60, 000

i La.* 30, 000

Total 494, 000
NEW PLANTS

Installed

Location : padlly
Near Stamps, Ark. (McKamie)* - cccoemmme 25, 000
Camden, Ak’ 120, 000
Near Shreveport, La. (Caddo Lake)* - 25,000

boro, La.. 60, 000
Total 230, 000

*A3 reported to FPederal Power Commission,
2 Proposed in Federal Power Commission Report of July 16, 1941, to

the President,
2Land and cooling water facilities are sufficient for much larger

eapacity.

9. Arkansas River—The four projects on this river-
included os.potential sources of hydroelectric power
would generate over 2 billion kilowatt hours snnually,
a block of energy slmost as great as the total potential
shown for the entire White River Basin. Because of
the adverse social and economic effects that would re-
sult from inundation of the large areas of productive
bottom land by these projects, it is doubtful if they
ghould be constructed even if the immediate benefits
would substantially exceed the annual costs. However,
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they cannot be overlooked when considering the hydro- -

electric power possibilties of the ares.

8. Grand (Neosho) River—This Oklahoma river, a
tributary of the Arkansas, offers the next largest source
of hydroelectric power in the region. The Pensacola
project has slready been constructed in this basin and
the Markham Ferry and Fort Gibson projects are pro-
posed for early development.

4, Upper Arkansag River—TIrrigation and flood con-
trol are of primary importance in this basin, but trans-
mountain diversions from the upper Colorado River
watershed thet may include power development are
under investigation. In such tributary basins as the
Cimarron and Canadian, the principal problems are
fiood control, drought, and pollution, and thers are few
power possibilities.

5, Red River—Although there is & possibility of an
average annual output of about 1,400 million kw.-hr.
from this basin, it does not appesr to offer as many
aftractive sites as have been found available on
sore parts of the Arkansas River and the White River.
The possibilities that do exist are in the lower part of
the basin, and it is likely that power will in most in-
stances be developed in conjunction with flood control.

6. Ouachita River—Two plants (Remmel and Car-
penter) have been constructed on this river by a
private utility company, and s third site in this series
(Blakely) is now under consideration for development
as a federally owned multiple-purpose project.

_ Another project (Narrows), on the Little Missouri
River in this basin, has been found to be economically
feasible for development for flood control and power
purposes. Other sites are known to be available, but
no extensive studies of them have yet been made,

Total kydroelectric power possibilities—A summary
of the projects on which reesonably reliable estimates
are now available is given in table 22, which indicates
that the hydroelectric power possibilities of the region,
segregated according to degree of development, are 4§
follows:
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AS7Erage an-

Estimsted
toms moan | 303 Quipnt
o ins| il
T ——— 2,30 ey
1,90 o
Pm'%"u"ﬁm w0l 680

Total. 52,380 T,405.1

*Continuous power ig that eapable of beln produced 24 hours & day,
365 days : m?onnder the mumvem conditions of stream flow.

Coordinated Use of Hydroelectric and Steam Power

The predominance of fuel-burning plants in the
Valloy makes it possible to utilize the relatively small
amount, of hydroelectric capacity on the peeks of the
ares. or regional load curves, and for that reason in-
stallations at hydroelectric projects have been made at
relatively low annual plant factors. This utilization of
hydroelectrie capacity is both effective and economical.

During periods of good run-off when the water
supply is in excess of that required for purely peak
load operations of hydroslectric plants, the surplus
energy is in most cases fully usable to conserve fuel in
steam-clectric or Diesel plants and is usually aveilable
at relatively low cost.

Such Federal projects as Pensacola, now in operation
on the Grand River; Denison, now under construction
on the Red River; Norfork in the White River Basin;
and the private projects on the Ouachita River (Car-
penter and Remmel), may be considered to be peak load
plants for operation at low annual load factors. It is
also expected that as long as the load shape permits,
most of the other hydroelectric projects in the region
listed in table 22 will be constructed for ultimate opera-
tion as low-load-factor generating plants. It must be
recognized, however, that unless steam-electric capacity
maintains & reasonable predominance in the region as
& whole, the aggregate of hydroeleciric capacity could
eventually reach the point at which lower individual
plant installations would be necessary in order that the
capacity might be fully and economically utilized.
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TanLE 22.—Hydroelectric pouer possibilities in the Arkansas Valley (Red, Arkansas, Ouachita, White—Bluz;k-St. Francis Rivers)
COMPLETED PROJECTS

Estimated  [Estimated aver-
Basin Project prime (con- | age annunl
tinued) power | output milllon
kw. w.-hr,
Arkansss (Grand Neosho).
Atkansas (Fourche La Fave) ﬁmﬂ“ 16,50 Mo
Red I ita) Carpentar. 1,30 2.0
Rad Remimel e 100.0
White (Main Stem) | Ozark Boach 350 0
Total.
2,800 488.0
PROJECTS UNDER CONSTRUOTION
Red (Main Stem) .
Arkansas (Pez?c Jean) Ef"’..!‘ﬁ"m " % A0
White (North Fork) Norfor 13,20 450
White (Black) Clearwatec . 3,000 0.0
Total, | 30,90 0l
0
POTENTIAL PROJECTS
i
Red (Main Stem) |
Red (Below Denisor | aroledt e 0.
Red (Washits) ... | projects. 7,000 100,
Red (8, E. Okla. Trib) ! Mi projects. 2,400 175,
Red (Duachits) akely. 37,600 80,
Red (Quachits). o \[TOWS. 2,060 A
rkansas (Maln Stem) plants. 120,000 2120.
skansas (Grand Nensho; Markham Ferry. 10,500 Iy
rkansas (Grand Neosho) ... lort Gibson. 10,500 150,
rkansas (Verdigrls) Jolog 2,400 39,
rkansas (Illinofs) ‘enkiller Ferry. 8,700 120,
Arkansas Tulgh, 0 10,
White (Main M'ablo Rock 435,000 820.
hite (Main ull Shoals. ... 485,000 550,
eaver. 4,000 42.
utter. 12,500 125,
5 plants, 50,000 700,
2 projects 18,000 20,
Water Valley. 6,700 B,
Qreer’s Ferry. 10, 500 120,
Judsonis. 6,000 75
Galena, 5,000
Blair Creek. 11, 500 128
Doniphan 1, 500 12
Marbls Creek. 3,000 a
Rowland Church 3,300 81
463,600 0,418.0
Grand total. 20,30 74081
1C . Penstocks provided for power development,
! Nggp&m g@&ﬁgﬁ" ggln?a' control snd N probleais, but withous present power facltes.
3 Includes beneftt to Carpenter & Remmel.
4 Includes benefit to Ozark Besch. .
#With Table Rock in operstion.
S N s Inatalled oo-
Although preliminary estimates of the installed Average (Annual) plant factor: ‘pacity, kw,
capacities at several of the potential hydroelectric 20% 2,600, 600
Projects summarized in Table 94 have been made, the 23?; :’ ;gg’ gg
i ity inst individual o iy
actual generating capacity installed at any 509 1,040,000

project or group of projects will depend upon the
extent, location, and characteristics of the power load
expected to be served at the time the power plants are
constructed, However, from the over-all standpoint,
the magnitude of the possible total hydroelectric in-
stallations in the region can be shown by application
of a range of possible average plant factors (for t'he
entire group of projects) to the aggregate Potentml
prime or continuous power available. The installed
capacities for a range of plant factors from 20 percent,
to 50 pereent would be approximately as follows:

Limits of Hydroelectric Power Developments

In the foreseeable future it appears that steam gen-
eration will always be the major source of electric
energy. Without an increase in steam generation, full
development of hydroelectric power would sccount for
about 40 percent of the energy used annually within the
ares. Such an expansion of hydroelectric power gen-
eration without # corresponding increase in steam gen-
eration is not likely, but its mention illustrates the
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Limitations of hydroelectric power development in re-
lation to the total energy needs of the region, It is
believed that the energy generated from hydroelectric
power plants will never excced more than 95 or 30
percent of the total energy required.

Power Markets

Present Markets

Although the power developed at hydroelectric proj-
ects or at fuel-burning plants might be expected to be
used primarily for the development of the Valley itself,
the widespread transmission networks already in opera-
tion to serve the many existing electric power systems
thers make it n to think in terms of a market
beyond the confines of the Valley.

The Federal Power Commission has divided the
country into 48 “power supply areas” which include g
group of transmission Systems that either are now
interconnected or could be interconnected and coordi-
Dated. In many instances the systems within each of
these power supply areas are further interconnected
with systems in adjacent areas, For convenience, as
well as for effective consideration of the power supply
and -power market problem in the region tributery to
the Valley, power supply areas listed in Table 93 may
logically be considered to comprise most of the ares, in
which new power developed there might be marketed,

The relationship between the estimated dependable
generating capacity and annua] pesk demand on the

Ingjor systems in each of these areas in 1949 is shown -

in Table 3. These estimates of Peak demand contain
4 substantia] increment of load occasioned by the war
program. The area totals are the sum of estimates
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furnished the Federal Power Commission by the utility
systerns,

Although the figures shown in Table 23 indicate a
Possible surplus of capacity in several of the power
supply areas under consideration, it is quite probable
that by the end of 1943 all available generating capacity
in the entire Valley will be fully loaded in order to meet
the annual system peaks, and that only in rare cages will
any reserve capacity be available for possible equipment
breakdown. . .

In fact, it may become necessary to impose on the
region some form of load control and curtailment of
civilian use in order to assure an adequate power sup-
ply for its many and important war loads. There
would undoubtedly be an immediate market for any
additional eapacity that could be made available- be-
yond that now scheduled; hut in the allocation to this
region of new generating equipment, consideration
must be, and is being, given to its relative place in the

- Nation’s over-all war program,

Future Markets

In these uncertain times it is difficult to forecast aceu-
Tately the future power loads on the major electric sys-
tems in the region. The location here during the war
period of numeroyg hen.vy-power—eonsuming industries,
particularly electrochemical, eleetrometallurgical, and
Dunitions plants, has necessitated a rapid and large in-
crease in generating capacity both in the utility systems
and in private or Zovernment plants. Most of these ad-
ditions have been in steam-electric capacity.

The extent to which this capacity may be available
for future normal uses jn the region will depend upon
the future use that is made of the war plants for which

. TABLE 23 —Dependatle capacily and peak demand
[Class I elsetrie utility systems]
Depeadabile capacity iy, F”‘m&‘;’ =
her
Lme \ R e 1042 Peakdd: Deiwm
Mo, Actual Estimated g?thd . 043 required
Soplomber s e%tﬁ::]ﬂge %ﬂmuted reserve, kyv. | ostimated | resorve,
1942 { December | December ecember Decomber | ke,
1642 1043
*_-\\(\\\ — — ———
e}
® ® (0] ® ®
1| Power Supply Areass..... .
(Arh)l,lm; Northern Half and 338,620 | 400,000 35,100 | 435,000 5,100
2 | Powe lvg;nu{nm%mmmm)
€] v ee
ol er’g" i";“ Aﬂ’?‘ 2 B4700 | 305,000 3,676 380,000 37,576
Ly L) 8 34
I o g&g@eﬁeﬂ?w 154900 (168,300 22,550 | 135,600 22,560
wer Sy 3
5| o %xaf ]ayn[;.;ma;,) ,100 5,700 24,107 o, 600 21,107
wer Su) Ry
(Northorn Texas, Evsii B L ) Pt G
1 Net firm power purcheses are included fn Dependsbla Capaclty,

¥ Ates peak demands are non coineident.

|
1
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they were provided. Only in the event that these war
industry plants are abandoned, or their operations
materially curtailed instead of being diverted into
Dpeacetime uses requiring an equivalent amount of
power, would they provide any considerable power
supply for the genersl industrial development of the
Valley and the much needed expansion of domestic and
other normal uses.

Experience in other areas, where large blocks of ad-
ditional power supply have been provided in spite of
contentions that no market would be available, indi-
cates that even if some of the war loads in the Valley
were discontinued, power hitherto made available for
them would be rapidly absorbed elsewhere, Rather
than being a burden on the region, this energy resource
should offer an inducement to, and provide an oppor-
tunity for, o regional industrial expansion that other-
wise might not take place,

Development of the natural resources and industrial
organization so necessary to general economic improve-
ment in the Valley cannot be expected to precede, but
must follow, the development of electric power. In
the formulation of a near-future, as well as a long-
range plan for the Valley, there need be no fear of a
surplus of power, even though a short period of read-
justment may be necessary immediately following the
war,

The possibilities of future use of electric power in
homes, farms, industries, mines; in the utilization of
forest products; and in the enlarged commercial uses
that would parallel these, would result in annual
power requirements far in excess of the capacity of
existing facilities, The availability of power and the
adoption of progressive rate policies which would re-
sult in providing power at low rates, would furnish
the impetus for end be the key to such enlarged use.

With & view to measuring the prime need for ad-
ditional generating facilities, a study has been made
of whet these electric energy requirements would be.
The results demonstrate that an intelligent plan for
the construction of new steam and hydroelectric facil-
ities i essential and must be undertaken if the Valley
is even to approach its possibilities for all-around
development.

Requirements for Electrical Energy

Those parts of the plan for the development of
the Valley which have a direct bearing on power re-
quirements are concerned with the expansion of mdu;-
try, the goal of full employment at fair wages, ;n
anticipated population shifts drom rural to urban
centers. All three factors will bring about a greatly
increased uss of electricity.

79
Power Market Area

The electrical energy requirements estimated for the
Valley apply to an area which is not exactly coterminous
with it. The region selected comprises the Federal
Power Commission Power Supply Areas Nos. 25, 33,
34,36, and 37, which include parts of Louisiana, Missis-
sippi, and Texas not in the Valley, and exclude those
parts of Colorado and New Mexico which are in the
Valley.

This region was selected because (1) it more nearly
represents the market ares for the power to be de-
veloped in the region, (2) present operations of inte-
grated utility systems more nearly fit it, (3) reports of
operating companies and the Federal Power Commis-
sion are available for this area, and (4) a definite
estimate of the necessary capacity can be made.

Break-down of the Power Market

Electrical energy requirements in the Power Market
Aren have been classified as: (1) farm, (2) domestic,
(8) commercial, (4) industrial, (5) mining, and (6)
other.

1. Farm consumers—The plan for meeting energy
requirements in the Valley should provide for a 70-80
percent electrification of the farms. On the basis of
this estimate, the number of farm families to be planned
for in the Valley power program would total 450,000,

Since a farm is & combination of residence and pro-
ductive enterprise, it utilizes both electric light and
small-power facilities. From the standpoint of the
residence, the farmer has a greater need for electrical
energy than the urban resident becanse more of the
family services, such as water pumping, laundry, clean-
ing, and other tasks are performed in the home. Also,
since the farm family is likely to be larger than the

‘urban family, it requires more refrigeration capacity.

In addition to home use, a multitude of uses for
electricity can be found in the farm plant itself.
Recent engineering studies indicate the potential uses
and requirements for electric energy on different types
of farms. These studies (which cover only uses in
farm operations) show the following annual consump-
tion of electrical energy: .
kw.-hr./year

(a) Dairy farm--G0 acres; 20 cows; feed gtown on
farm 12,820
(b) Truck farm—G50 acres. 4,460
(¢) Hog farm—b0 acres; 250 hogs ; feed grown on farm_. 6,780
(d) Fall erop farm—50 acres; cotton, grain, ete.—_—__ 2,390

(e) Diversified farm—50 acres; 10 cows, 30 hogs, 200
chlckens; orchards; truck; feed grown on farm-. 5,845

(£) Chicken farm—730 acres; 1,000 chickens; feed grown
on farm 4,150
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West of the 98 meridian, there is & large irrigation
section; In Arkesnsas there is also s substantial rice-
growing ares needing irrigation. Much of this irriga-
tion requires pumping. In eddition, many farms use
partial irvigation for gardens snd small orchards, ’

The regional plan provides for & minimum family

income substantially above the current average. This.

would enable a larger number of farmers to have and
frealy use electric service,

Other factors which will stimulate an increased use
of electricity on the farm are low xates and progres-
sive rates policies. Likewise, the work of the Rursl
Electrification Administration and of rural electrifics-
tion cooperatives in the ares, together with wise guid-
ance and education in the uses of electricity, will do
mach toward making the farmer an important power
consumer.

The Valley should plan for an annual eonsumption
of 4,000 kw.-hr, per farm. If 450,000 families used
this much electric energy, the yearly total used would
be 1,300,000,000 kw.-hr. v

2. Domestio onsumers—A study of electric energy
consumption by domestic users in the Power Market
Area reveals an increase from 397 kw.-hr. in 1927 to 867
kw-hr. in 1041 The straightline extension of this
trend indicates an average annual consumption in 1953
of 1269 kw-hr. Even now, many communities have
average annual rates much greater then this,

Domestic power rates are still very high in the
Valley. For-example, & monthly eleciric bill for 100
kw.-hr, in Knoxville, Tenn, (Tennessee Valley Author-
ity area), is $2.50, as compared with $4.10 at Little
Rock, Ark.; $4.40 at New Orleans, La. ; $4.08 at Okla-
homa City, Okla.; $4.20 at Tulsa, Okle.; and $4.18 st
Amerillo, Tex. In smaller cities the rates are higher.

When additional power is developed in the Arkansas

Valley, these rates can be brought into line with thgse

now obtaining in Knoxville,

Considering these factors, and the probable increass
in the income of the Valley, it is reasonsble to assume
that the straight-line trend of power consumption will
be exceeded. While the exact amount of increase can-
not be kmown, the Valley should plan for an average
annual domestic use of 2,500 kw.-hr. For 1,950,000
families this means that domestie energy requirements
per year would total 4,875,000,000 kw.-hr.

8. Commercial consumers —Anticipated expension in
(1) wholesale and retail trade, (2) finance, insurance,
and real estate, (3) business and repair services, (4)
amusements, recreation, and related services, and (5)
professional and related services, will probably create
160,000 new commereial consumers of power in the
Valley. The total number of commercial customers in
the power market area in 1641 was 224,850, Thus, the
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power needs of approximately 385,000 commercial con-
sumers must be taken into consideration in planning &
pOWer program.

A study of the use of electric energy by commereial
consumers in Arksnsas, Kansas, Lonisians, Missouri,
Oklshoms, and Texas, shows an increase in annual
average use per consumer of from 2,804 kw.-hr, in 1927
to 5,726 kw.-hr, in 1941, The trended use thus indi-
cated for 1953 is 7,870 kw.-hr.

Commercial eleciric rates in the Valley are excep-
tionally high, For example, the monthly bill for a
commercia) consumer with a 6-kilowatt demand and s
750 kew.-hr. use is $14.00 at Knoxville, Tenn., as com-
pared with $34.50 at Little Rock, Ark.; $39.85 at New
Orleans, La.; $32.83 ot Oklahoma City, Okla.; $29.00
at Shreveport, La.; and $28.75 at Amarillo, Tex. The
rates are higher in the smafier towns,

With the development of additional power, rates
should be comparable with these et Knoxville, Such
4 reduction in rates would stimulate use of better and
mors adequate lighting, ns well as of air-conditioning
and small-power facilities, in excess of the normal
trend, although it is diffienlt to estimate now the extent
to which the normsl trend might be exceeded. Giving
proper weight to the factors involved, however, it is
believed that the Valley should plan for an average
annual use of 10,000 kw.-hr. per commercial consumer,
or & total of 3,850,000 kw.-hr,

4. Industrial consumers.—The industrial plan for the
Arkansas Valley provides for the employment of 230,
000 additional worlrers in 18 different industries.

Tl}0 requirements of pregent industry in the Valey
and in the power market ares outside the Valley trended
to 1953 indjcate an annmaj consumption of 8,326,000,000
kew.-hr. resulting in a total estimated energy requirement
of 6,069,000,000 kw.hr. annually, ’

Based upon.the extension of the straight-line trend
of energy requirements.per man-hour in industry from
19?9 to 1089 it is estimated that in 1953 the energy re-
qurements of new industrial development will total
5,048,000000 kw.hr. Teble 2 contains a detailed
breakdown of this estimate,

5. Mining oomsumption—If industrin] development
of the Valley takes the form now contemplated, 33,000
additional miners will be employed—conl miners, lesd
and zinc miners, snd others,

The.average consumption of electrical energy per
coal miner in 1939 in Arkansas, Kansas, Missouri, and
Oklshoma. was 5215 kw.br, On this besis it is esti-
mated the energy requirements for the additiona] 16,000
coal miners will be 80,000,000 kew..hr. per year, The
average use of electrical energy per worker in the lead
aad zino industry (including milling) in the Tri-State
District (Oldshoma, Kanses, and Missouri) was 18225
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Jew.-hr. in 1939, On this basis, the 6,500 new workersin

lead end zine mining operations will require 110,
000,000 kew.-hr. per year. The remaining 8,899 workers
in other mines will require an additional 25,000,000
kw.-hr. Thus, the total estimited amount of energy
required for mining in the Valley is 800,000 kw.-hr,
yeearly.

TaBLE 24.—Estimated eleciric energy requirements for new in-
dustrial development contemplated in Arkansas Valley plan

Total | Ew.-hr.oonsump-| Esti-
Estl- | annual tion per wage- | mated
mawid wage- %arnez'mw in‘ddia-l
16w in- | earner our estimal jon:
Industry group dustrial - onergy
‘wage | bours? required
comers' | (et (1020310303 g 451000
Food and kindred products.....| 2,100 49,200 26| 37 53| 256.000
Textile-mill products. - 13,200 25400 ... 33 53| 140,000
Apparel sod fabricated
roducts.... 47,000 [ ... 03] 0§ 2, 000
54000 10] 1.9 3.2 17,000
Woodwol 3 43801 05| 11| 20 88,000
Paper alli - 33,400 | 127 | 160 | 221 740,000
Printing, publishing, ete. | 3,100 6200] 0.9 1L4] 21 13,000
Chemicals and alled producis.| 21,000 | 42000 [ 11,4 | 17.1 | 25,2 | 1,080,000
etrolenmn and coal produets_| 5,500 | 13,000 | 60169322 ] 355000
ubber and rubber products...| 8,400 | 16%0| 37| 7.0|1L6 185, 000
Leather and leather products. .. 12,50 [ 25000 | 0.5 0.7[ 1.0 25,000
ton, cley, and glass produets.-{ 15,800 | 21,600 | 5.0 88| 142| 45,00
ron and steal products. . ... | 10,300 | 20,600 | 1.2]| 28] 4.3 89,000
i 490| 9,500 84| 551 B4| S300
9,600 | 10,200| 13] 22| 35 61,000
800 L8001 1.8 3.4 &9 11,000
1, 200 001 LO| L5| 22 5,000
10,800 2%: 600 | 0.7 0.9 12 20,000
k(2 EOUUURNPUUSN N [ NUUY S 3,643,000
1

: goes non(t incllltxde mangerial or %dfmbnlsl'm2 D&f)ve workers,
ors of wor) ear assumed Lo bo 2,000
3 Preliminary esmbes basod on data from U, §, Bureau of Cansus end Burean of
Labor Statistics.

6. Other consumption.—This is a classification which
varies greatly from one utilities company to a'nother.
For purposes of this study, it includes electrical re-

" quirements for 79,000 additional workers in construc-
tion ; 106,000 workers in transportation, commm.n_catlon,
and other public utilities; 21,000 workers in industry
not reported; and 25,000 Government workers. It nl§o
includes power requirements of present consumers in
these designations. Energy consumption by these
groups should reach at least 423,000,000 kw.-hr. by 1958,

Total Requirements

The following tabulation summarizes the anticipated
electrica] energy requirements for the planned develop-

ment of the Arkansas Valley.
Annual energy requirements
Types of use: (4,000 ko, hr)
(a) Farm customers, 450,000 customers at
4,000 kw.-br. each e cemcem-mm 1,800,000
(b) Domestic customers, 1,950,000 customers at - o0
2,500 kw.hr. ench.._-.-.ao_o._-.-_-.__- 4, 875,
(e) G i 385 o
at 10,000 kw.hr, each o o—mecmmooemem- 3, 850,000

(d) Industrial consumers’ requirements (full

trend new INAUSELY) -o—mmemmmmmmmmm e 6, 968, 000
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Types of use—Continued. Anniat mrw“r'gg’;« ﬁ?ﬁ"r‘.‘)’
(e) “Other” customers, requirements________.. *423, 000

(f) Mining 800, 000
Total requirements ultimate consumers____ 18, 217, 000
Estimated losses (20 pereent)__..________ 8, 653, 000

Total requirements for loads..___._____. 21, 870, 000

Supplying Needed Power Facilities
Over-All Requirements

Based upon the experience of utilities companies in the
area, it may be assumed that the regional annual load-
factor will be about 63 percent, This means an average
generation during the year of about 5,500 lw.-hr, for
each kilowatt of demand. Under these circumstances
of load-factor and energy requirements, the peak de-
mend upon the generating facilities would be 3,970,000
kw. This is about two and one-half times the peak
demand which it has been estimated will be experienced
in 1642,

Reserve Capacity

It is not sufficient merely to provide generating ca-
pacity equal to expected demand. For example, there |
may be limitations of cooling water supply which reduce
the dependability of steam-electric units. Again, the
age and mechanical deterioration of equipment may not
permit operation at rated eapacities; in the ease of
hydroeleetric power, for instance, reduced stream-flow or
a Jowering of head due to floods mey result in output
less than generator capacity. These reduced capabil-
ities are generally considered as dependable capacity, or
cepacity that can be depended upon to essist in carrying
load at the time of system peak. :

It is not sufficient either to provide dependable ca-
pacity just equal to the expected load. The difficulty
in-accurately forecasting future loads may lead to
under-estimation of peak load, or totally unforeseen
loads may develop. Accidents happen to mechanical
equipment in spite of the most extreme care in main-
tenance. Utilities groups have found by experience,
that, to meet these contingencies and still meet load
requirements, a certain amount of dependable capacity
must be held in reserve, the amount depending, among
other things, upon the size, type, age, and location of the
generating capacity, the relation of the utility to and
the degree of interconnection and coordination with
adjoining electric utility systems.

This excess of dependable capacity overloads varies
considerably between systems. Because of the greater
mechanical reliability of hydro equipment as compared
with steam-electric units, systems which have a large
part of their capacity in hydroelectric units normally
need & lesser reserve capacity.
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It has been assemed in this study that minimum re-
serves‘of 10 percent, or about 400,000 kw., should be
provided. This would require & total dependable ca-
pacity of about 4,400,000 kw. to meet the estimated
demand of 3,970,000 kw.

The existing and scheduled capacity available to
meet this demand aggregates only 2,144,000 kw., as
follows: .

Type of wse: . Dependatie sopaity

Existing. 261, 000

I ely scheduled. 58,000

Totat 817, 000
Steam-electrie:

. Bxistt -~~~ 1,650,000

Definitely acheduled 177,000

Total - i, 827,000

Grand totak 2,144,000

Compared with a required dependable capacity of
4,400,000 kw., this indicates a potential deficiency in
dependable capacity of 2,256,000 kw., if all existing

generating equipment remains available to meet the -
estimated demands of the development program when-

they arise. Actually there will be inevitable retire-
ments of equipment, particularly steam-electric, on
account of wear and obsolescence, and the need for new
capacity would be about 2,400,000 kw.

Hydroelectric Projects

The following surnmary shows the essential dats, with
respect to the power features of the hydroelectric proj-
ects suggested as 2 part of the plan for power facilities.

Gonersting capacity Annwal sutput

Averege
yoar yesr

Kilowatts | Klowetle 11,000 kw.-Ar.1,000 ko Ar.
73,0001 401,000 760,000

000 200
i"&m Lﬁm

1,480,000 ) 2, 55,000

380, 000
2, 550,000
3,700,000

These figures do not represent, in the aggregate, the
ultimate in installation at the projects selected, nor the
ultimate in the construction of hydroelectric plants in
the region. The list excludes projects which without
doubt will ultimately become a part of the development
plan for the Valley. The list is preliminary and there
is the probability that other projects not included will
be constructed in lieu of some that are included.

The largest number of thess projects are multiple-
purpose (in most part for flood control and power) and
they are concentrated in the easterly portion of the
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Valley where, précipitation is generally adequate for
agrieuiture and water supplies, obvinting the need for
irrigation,

Coincident with the development of hydroelectric
power, provision should be made to insure that adverse
effects on stream flow are minimized, even at the sacri..
fico of some power generation, These provisions
would consist meinly of regulating pool fluctustions
within as small & range as possible, and maintaining
o sustained outflow sufficient to uphold necessary
standards of stream flow downstream,

The determinations of the installed generating capac-
ity shown have been made with consideration given to
the requirements of stream flow in the valleys below
the projects. Because of this and other considerations
the relation of the dependable capacities to the pri-
mary or continuous output capabilities varies mate-
rially between the projects.

In the aggregate, the annusl load-factor in years of
minimum gtreamn flow would be sbout 20 percent when
the generation reached 2,580,000,000 kw.-hr. On the
average, these projects would produce 3,700,000,000

“ kw.-hr. and the average annual load-factor would be

gbout 28,5 percent. In other words, the generation per
kilowatt ‘of dependabie hydro capacity in a minimum
water year would be about 1,750 kw.-hr., and sbout
2,500 kw.-hr. in an average water year, as compared
with an entire area use of about 5,000 kw-hr. per kilo-
wath of total dependable capacity, steam and hydro.

This in 00 manner detracts from the value of the
hydro in sssisting in meeting regional londs, but
results in the most economical use of both the steam
and hydroelectric equipment, each of which has its
greater value, normally, when utilized in coordination
with the other.

Thus, the hydroelectric power would be utilized gen-
f.mlly for carrying the deily and seasonal varistions
in load, permitting the steam capacity to operate at
higher capacity factors, or more continuous hours of
use, 3 condition which results in the greatest econoty
in the use of steam-electric equipment. In years of
averags or above-normal streem flow, however, it would
be found advantageons to use thess hydro projects to
besist; in earrying the steady base load, utilizing the less
;fcﬂ:nt of the steam generators in the ghort duration

The order in which the potential hydroelestrio proj-
ects hst.ed in Table 25 may be constructed cannot now be
d.etermx'ned., but several of ther are sufficiently atirac-
tive to indicate the desirability of their early develop-
ment, In addition to the Nimrod (completed for flood
control), Denison, and Norfork (under construction)
projects, the Federal Power Commission, in & letter
dated July 16, 1041, recommended to the President
that the following projects bs scheduled for early con-
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gtruction in order to assure an adequate power supply
for the war program:

State

Provisions are being made at the Denison and Nor-
fork Projects, now ynder construction with initial
instellations being made of 70,000 kilowatts and 60,000
kilowatts, for the future installation of an additional
105,000 and 60,000 killowatts, respectively. But from

8

high load-factor requirements of the war program,
advantage should be taken of the potentialities of such
projects as Bull Shoals, Teble Rock, Markham Ferry,
and Fort Gibson, before these expansions are made,
The geographic location of these hydroelectric proj-
ects is important particularly with reference to the
interests of the upper and lower basin states, They
are all located east of the 98th meridion and, except for
Denison, are so situated that the other uses of water in
the upper basin states could ot in any menner affect
them, This fortunate geographic location of hydro-
electric projects will permit the full development of the
water resources of the upper basin for irrigation and
allied uses and of the Jower basin for generation of
electrical power and other uses, with no conflict between

the standpoint of a power supply for the relatively  the primary interests of either basin.
TanLe 25.—Hydroeleciric projects included in Ark Valley plon
EXISTING PROJECTS
Generating eapacity Recom.
output A
- I M B | i,
River basin Streamn Eroject nrposo ! P T - :Em) mudo“m.
Rilowstts. |pooionbr ! " |2ow cfa
1 2 3 ‘ 8 ¢ H 8 ] 1.
Carpentar.
| 5,000 32,000 05,00 65,000 | 106, 000) »
}emmel
1,500 1800 7600 a0, 000 | 500, 000 .
| e Beai ) k| The| dRan| smow| .
four Projec 000 00 ... ..
e st BN | MO 1 10,00 | 8,
Total existing. 4,000 | 40,000 303,000 213,000 | 760, 000, -
PROTECTS UNDER CONSTRUCTION
Pork ertot -FCurnnrenr | usoew| st sim000 | 145,000 ’
Yl Nocth o Rl Bl W] mM| vRm| WM -
Total under eon- . gm0 Z00| Mse0|  20,00] 20,00 ...
PROPOSED NEW PROVECTS
14,000 4,000 u
e PR PETIE T T
Moo  §2000| 00,000 00| 48 .
mol o] svom ool 12 .
a0 2,00 1Zow 2Zo| @ 20
cagoor | a0s000| 100000 w0000 220, oon :
455,000 480, 000 l7%m 140,000 | 850, M
el uewe! 3w wowe| 12
oo smow|  2mon 00| 4200 :
! ool 2om 25000 5 omf .
5 Boam fE RB) &m g
1| Eloven 1 ;
N .. 000 00 00 wo0| T8 15
e Fool wem o N 00| 4
Shach & ey il e Bem| 3
Ouachifi.... r ; ;
A ; £2,000 0 w,o0| 17500 i
D | Fobunsie 4. W u%.m &m 000| 2500..........
Braggs.... | Brazos.
220,00 1,00,000 1,050,000 057,000 | 2,880,000)..........
00,550 | %060,000 | 1,609,000 [ 1,480,000 | 3,700,00)........ »

| P, power; FC, flood-control; I, {erigetion, .
F kw, gonerator capecity.

'lnl iat Installatlon uheduled for 1043, 1 unlt of 35,000
\lds:I nll existing Osarl Buch plant.
: UnderToonmucmn for flood conf

With Table Rock in.
4 lsnaludu hunmn existing OTWA p’m;robabh operation.



8

- The following summary shows how the estimated
. development load of 8,970,000 kilowaits would be served,
utilizing these hydroelectric projects as set forth in
Table 25, and by existing and new steam-electric
facilities:

Dependable
[ um‘;
Typs of Use jowati
Bydroelectric:
Bxisting 261, 000
58,000

Under constraetion, initial installations. . ...
Proposed :

Additlons to projects existing and under con-

struction 208, 000
New projects. 957, 000
 otal 1,480, 000

Steam-electrie

Existing and scheds 1,827, 000
Lesa ret 140, 000
Total 1,687,000
New steam-electric. 1,208, 000
Total steam-electrle o oceoome oo 2, 880, 000
Total dependabl i 4,370,000
Less reserves. 400, 000

Net assured capacity required to meet load re-
3,970, 000

Steam-Electric Capacity

Table 21 summarizes some of the locations of new
steem-electric generating capacity which could be in-
stalled to supply the additional 1,203,000 kilowatts of
steem-electric capacity needed in the Valley. The total
capacity of the plants shown in table 21 is somewhat
less than thet which is needed to meet the power require-
ments of the development plan for the Valley in con-
junction with the new hydroelectric capacity suggested
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herein, There is, however, considerable latitude in the
selection of sites for steam-electric plants and the list of
such plants can easily be supplemented or amended as
occasion requires.

The actual selection of the sites would have to awsit
the need in order to place the new capacity as nesr to
the load centers as is consistent with the availability of
condenser-water supplies and of cheap fuel. The
Valley is particularly fortunate in the wide availability
of low-cost fuel—gas, oil, and coal—which, together
with the development of the economical water power
potentialities of the area as set forth herein, should make
possible a low level of rates conducive to the rapid
development of the Valley.

Looking Ahead

Considerabls progress has been mads in recent years,
particularly as the result of the war emergency, in effect-
ing transmission interconnections between utilities
groups operating in the region. Facilities are incress-
ingly being operated on & regional basis. As the devel-
opment envisaged for the Valley progresses and new
generating facilities, both steam and hydreelectric, are
installed to precede and thus to keep pace with the
growth in power requirements, additional transmission
lines will have to be constructed. These transmission

* Lines will include not only new facilities within the area

but interconnections with adjoiming areas in order to

- abtain for the region the optimum i power economics.

Tn order to assure sound planning of the future
regional power program, steps should be taken toward
the development of & comprehensive plan of regional
coordination of operations of multiple purpose reser-
voirs, including flood control, ixrigation, water supply,
power production, interconnection of generating
plants, and other related mattars,

INDUSTRY

Out of a total population of 7,400,000, cnly 230,000
persons were geinfully employed in manufacturing in-
dustries in the Arkansas Valley in April 1940, By
August 1942 this figure had been raised to approximately
850,000 by the addition of 121,000 workers in war plants,
Nevertheless, only 191 percent of the 2,400,000 persons
gainfully emploged in the Valley were engaged in mann-
facturing—notwithstanding the fact that the Nation is

in the midst of the grestest boom period in its entire .

history, with the annual national income well over
$100,000,000,000. ,

This Valley has perheps the greatest array of nat-
ural resources and raw materials of any like ares in the
United States. Double or triple the present number of
workers could be profitably employed in manufacturing

industries if full employment of manpower and re-
sour:es could be achieved and granted time for develop-
ment,

The Arkanses Valley is still primarily  producer of
agricultural and other raw materials, in spite of its tre-
mendous industrial possibilities. It operates an extrac-
hYe economy—agricultural and forest raw materials and
minerels, its chief cormodities, are sent, in large meas-
ure, outside the area for processing and finishing.

Studies demonstrate that low per capita incomes are
directly associated with the Percentage of the popula-
Hon engaged in extraction of raw materials. Missis-
sippi and Arkansas, the two States lowest in per capits
income, are luglmt in respect to the percentages of
their populations engaged in the extractive industries:
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Tn all 8 States of the Arkansas Valley the number of
people engaged in raw material production exceeds the
national average—9.5 percent—and all of these people
earned less than the national average income in 1940.
Before the Valley can attain prosperity and security,
measures must be adopted which call for the wise use
and conservation of its exhaustible resources and which
provide for further fabrication and processing within
its boundaries. Industrisization is needed to furnish
employment, to the many unemployed and underem-
ployed; to provide an opportunity for economic ad-
vancement ; to raise per capita incore; to provide more

offective markets for the raw materials of the Valley; ’

to give balance, veriety, and stability to the economy.
Industrialization is necessory if the 7,400,000 people
of the Valley are to be full producers and full s,

Finally, there must be proper balance between man-
ufacturing, agriculture, mining, construction, and the
service industries. More manufacturing and service
industries are needed to go with agriculture, forestry,
and mining. Such o combination would help to make
the economy healthier, stronger, and more productive.

Prospects for Industrial Development

Favorable Factors

Abundant minerals—The description of the minerel
Tesources in the seetion on Minerals of this report in-
dicates the presence of 37 minerals in commercial quan-
tities. The great quanities of natural gas, petroleum,
coal, zine, lead, iron, salt, other minerals, and building
materials provide opportunities for expansion of manu-
facturing.

Approximately one-third of the petroleum and min-

eral reserves of the entire Nation are loéated here.

Agricultural products—Agricuttural and forest raw
materials of the Valley are many and diverse. Large
quentities of cotton, zice, SUgATCANS, sugar beats, wheat,
corn, grain sorghums, broom CorD, potatoes, peanuts,
sweet potatoes, vegetables, fruits, dairy produets, cattle,
sheep, hogs, and poultry are produced. 'The forestscon-
tain vast quantities of a variety of soft and hard woods.

Fuel resources—The Valley is also provided with
many kinds of fuel, chief smang them being petroledm,
natural gos, natural gosoline, bituminous cod,
lignite, Plenty of eoking coal is available. The re-
serves of these fuelstuffs are very Jorge.

Power possibilities.—The power IeSOUrcés of the
Arkansas Valley are amply large, far Jarger than any
projected industrialization is likely to Tequire. An
analysis of these resources in the sections of this re-
port on “Power” leaves 10 doubt that hydroelectric
developments, together with & balanced use of low-
cost fnels by stenm, Diesel, and other internal-combus-
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tion methods, can supply industry, farms, and domestic
users with ample electrical power at favorable rates.

Labor supply—The population of the Valley can
provide an ample number of young, eager workers who
have the eapacity to learn complicated skills and the
desive to do ereative and productive work. This labor
supply is one of the area’s greatest assets. Employ-
Iment on war construction and production jobs, plus
service in the new mechanized armed forces, will pro-
vide training and work experience for thousands of
persons who will fit well into the future industrial
pattern of the Arkensas Valley.

Transportation fasilities—~The railroad, truck, bus,
and airplane carriers of the Valley are adequate to take
care of considerable industrial exp The railroad
network covers the area adequately, while the highway
systems are constantly being improved. Improvement
of water transportation in the eastern portion of the
Valley may come with any marked development in thet
section.

- Water supply—There is a supply of soft water suf-
ficient, to allow considerable industrilization. East
of the 98th meridian, which runs roughly north from
Wichita Falls, Tex., there is ample water of good
quality. This is true also in portions of Colorado,
While the water supply is limited in the Texas Pan-
handle, it will permit some industrial expansion if
properly conserved.

A new Tocel market—The 7400000 people in the
aren have a vast need for  great many of the common
necessities of life. Once these people are absorbed
into the productive process, they will have the income
with which to satisfy their needs. A well-developed
industrial program would bring an inerease of $1,760,-
000,000 or more in yearly expenditures for housing,
{ood, clothing, health, and services.

Other signifionnt factors—For the post 15 years or
more, the Southwest has gained much more rapidly -
sn industris! production than many of the older areas.

The Arkansas Valley is in an unusually favorable
position with regard to the new synthetic, chemurgic,
and chemical industries because of its great variety
and quantity of minerals and of vegetable, animal,
and forest raw materials. This ares has the Nation's
largest supplies of petroleum and natural gas, from
which can be made high-octane gasoline, synthetic rab-
ber, safety glass, and plastics. It hes vast stores of coal
which can be converted into nylon, drugs, neids, dyes,
and plastics.

The forest raw materials and cotton can furnish
Jarge quantities of cellulose for conversion into rayon
or into cellulose plastics.

Now that satisfactory synthetic glues have been pro-
duced, there is 2 big field for the use of plywoods in
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manufgcturing prefabricated houses, airplanes, furni-
tare, boats, and building materisls, Wastewood and
sawdust can be converted into lignin plastics and
monlding compositions, waste farm products such as
oot and rice hulls, corn cobs, and corn ond cotion
stalks, can be converted into furfural which is used
in making plastics and resin-bonded abrasive wheels,
and in refining gasoline and lubricating oils.

Soybeans, which are heing produced in incressing
quantities in this region, are being converted into a
host of moulded plastics and synthetic textiles, Cosein
* plastics useful in the production of many products
can be made from skimmed milk. Sugar-cane stalks
can be made into wall board. Similar developments in
chemurgy are bringing out new uses for peanuts, castor
beans, and similar products. Starch can be obtained
from the sweet potato. Tung oil can be extracted from
the tung nut. Great possibilities exist for this area
in the dehydration and quick freezing of vegetables,
fruits, and eggs. Dehydration, especially of sweet po-
tatoes, eggs, and milk, is already developing into & sig-
nificant industry.

Obstacles

‘With 2l the undoubted advantages which the Valley
possesses as an industrial area of great potential impor-
tance, there are nevertheless certain obstacles to early
and complete industrialization.

Freight rates—Many businessmen believe that the
unfavorable interritorial freight rate differentials are
one of the major handicaps to industrialization in the
Arkansas Valley. The outward freight rates on raw
materials are extremely low, tending to encourage ex-
portation of its agricultural, forest, and mineral raw
materials. Extremely high outward freight rates on
finished commodities make it difficult for-the local in-
dustry to compete in outside markets.

Lack of leadership in manufacturing indusiry.—
‘While the Velley has strong industrial leaders engaged
in the production of oil, ges, lumber, cotton, ete., it
has not developed a corresponding leadership in manu-
facturing industry except in refining.

As the obstacles to new manufacturing industries are
removed there is & growing need for aggressive leader-
ship in this field to supplement that now engaged in
the Valley in the production of raw materials, More
emphasis must be given to training the young am-
bitions men and woren in manufacturing for service in
the Valley, :

Lack of copital.—~The lack of “venture” capital, and
the high price of the capital that is available, together

form a major obstacle. Most of the capitel of the
Valley is invested in land, forests, or mineral deposits,
leaving little for the development of new industries.
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Much of it s “outside” capital which has been invested
in facilities to extract raw materials and minersls.

The stringency of capital is revealed by the fact
that, except for petroleum end mineral development,
most industries in the ares use much labor and little
capital. Unfortunately, most of these industries are
low-wage and low-value-cresting industries. High
wages and high productivity are associated with ade-
quate capitel investments. The tools, equipment, ma-
chinery, and processes of production used in the Valley
are frequently depreciated and obsolete,

Lack of trained and ewperienced workmen—New

" plants have usually brought in a nucleus of trained

workers from other areas. This was especially true of
the new war plantslocated in the Valley. However,once
this nucleus was provided, local workers wers taught the
skills necessary to carry on, as is demonstrated by the
experience of the airplane and shipbuilding industries.
It is clear that the labor of this Valley does not Jack
talent, that it wants only the opportunity to put the tal-
ent it possesses to effective nse. The war will help
greatly in rectifying this situation, since workers in
defense plants and soldiers in the new mechanjzed ar-
mies are acquiring skills now that will be invaluable in
peacetime production.

Inadequate looal markets—The majority of people in
the Valley have not had the income to buy the goods
that could be produced locally. This difficulty is only
temporary, for the basis of econsumption—mnesd—is
there. Once the peaple are given productive work,
they will have the income with which to meet their
needs. This will open up & very large consumer goods
market in the Arkanses Valley for the producers of the
area.

Euploitation of raw materials~The ease of obtain-
ing wealth through the extraction of petroleum end
minerals has obstructed industrislization by tending
to discourage the more difficult, although more widely
helpful, method of creating wealth through the proc-
essing and fabrication of agricultural, forest, and
mineral rew materials. Skimming the vast stores
of pefroleum end minerals has prevented industrializa-
tion slso by depleting these resources. It is difficult
and expensive to take up development at this point;
in some cases the base for solid industrialization that
once existed hos been lost. It is imperative, therefore,
that raw materials and mineral resources be wisely used
and conserved in order that they may provide the basis,
not for quick profits alone, but for permanent
industrialization. :

?hfuita on production to protect prices—The whole
pr!nclple of controlling production to maintain better
prices has been an important factor in preventing

productive employment in the Arkansas Valley, as
elsewhere.
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Other obstacles—Impediments to industrialization
are found also in competition from established pro-
ducers, Jack of adequate distribution facilities and mar-
ket contacts, interstate trade barriers, patent controls,
ond insufficient industrial research. Some of these
might be eliminated, some might prove to be beyond
reach; but oll make more difficult the way of .the
sgricultural region which seels a meesure of indus-
trialization as o means of balancing its economy.

An Approach to Industrial Develpment

Certain modifications must be made before wide-
spread industriel jdevelopment may be expected to
come to the Arkansas Valley. ’ '

Revision of the Freight Rate Structure

Revision of the present inferterritorial freight rate
structure must be undertaken if the Arkansas Valley is
aver to specinlize industrially In accordance with the
principle of comperative advantage in production.
Some export industries must be established and this
Valley cannot maintain export industries in the face of
the present freight rate differentials. To the degree
that the Valley takes an important port in the new

. chemurgie, chemieal, plastic, and synthetic industries,
the rate structure for this new buginess will likely be
satisfactory.

“Venture” Capital

Large amounts of capital at low rates of interest will
huve to be made nvailable to producers. Where large
profits can be made, outside capital rushes in; where the
profits are less, the region s almost entirely dependent
upon local capital. As such capitel is comparatively
limited, producers with sound idess frequently cannof
obtain capital at any price.

Electric Power

The expansion of electric power in the Arkansss Val-
ley is vital to the further industrialization of the region.
This expansion is entirely feasible in the Arkansas Val-
ley through o fortunate combination of potential water
power from the streamns and the presence of rendll‘y
available low cost fuels. The development of this
pawer in abundance will be & great force in furthering
industrial development. A portion of this great power
will come with the multipurpose development of the
streams for flood control, navigation, water supply, irri-
gation, recreation, th
dor is available through the expansion of extsting or the
development of new private of public fuel genersting
plants. .

and hydroelectric powers the remain-
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Industrial Research

An industrial research council and labordtory is:
highly desirable in the Valley. The Federal Govern-
ment doss o great deal of research for the farmer and
for the wholesaler and retailer; but the industrialist,
particularly the small industrialist, isneglected. Tofll
this gap, the proposed laboratory would engage in prac-
tical experimentation and research directed toward pro-
duction of new commodities from materials aiready well
Jnown, as well as the production of commodities now in
common use from new meterials, Such research would
also be directed toward deterniination of the feasibility
of technological innovations. Its job would be to §nd
ways of turning out a superior-quality product at &
Jower production cost, as well as to discover new prod-
uets and new methods of production.

Once it was determined that a process was physically
possible at the laboratory level, it would be necessary
to set np & pilot plant to demonstrate its practicability
in actual production and to determine the costs of pro-
duction. Thus the laboratory would be & place where
enterprising persons could test their ideas; if these ideas
proved to be technically and economically sound, they
could secure financial assistance from some private
financial agency or £rom one of several Federal ngencies.

Regionsl social and industrial research councils would
be of great belp in bringing about desireble social and
industrial changes in the Arkansas Valley, Such a
council would be a policy-making organization set up
to coordinate, formulate, and encourage intelligent
planning and resesrch among the various institutions
of the region, Its membership would be drawn from
State colleges and universities, State departments of
government, and other interested agencies and would
collaborate with the research departments of private
companies. .

By mobilizing all of the research talent upon s lim-
iled range of problems, & great deal could be accomp-
lished. The council would specialize upon State and
regional problems, concerning itself with matters of
financing industry, taxation, marketing and distribu-
tion, importing and exporting, wage policy, training
of workers and similar matters of broad concern. The
council and the laboratory would not overlap in any
way, but rather would complement each other. One of
the first tasks of the council would be to prepare & pro-
gram now that would insure the rapid conversion of
war facilities in this region to pencetime use after the
war is over.

Cooperatives

When soundly developed and expanded through a
suitable educationsl program, and firmly anchored to a
base of consumer participation, cooperatives can greatly
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implement the industrial program. They would belp
lessen thie outflow of dividends and interest; further
democratize economic ownership, production, and distri-
bution ; and increase participation in industrialization.

However, enabling legislation in the states where it
is now too restrictive should bs expanded so as to grant
cooperatives broad power to engage in miscellaneous
commercial, mining, construction, and manufacturing
activities, and to furnish health services to members.

A number of industries seem particularly suitable as
cooperative enterprises, since they could begin as rela-
tively small businesses requiring a minimum or capital
outlay. Among these would be various forest products
industries (toy manufacture, furniture, cooperage,
building materials, wood aleohol), sweet-potato starch,
oil extraction (tung, peanut, soybean, cottonseed, castor
bean), cotton ginning, quick-freezing, canning, dehy-
dration, milling, dairy products, and pecan processing,
This by no means exhausts the possibilities.

Elements of an Industrial Program for the Valley

A plan for industrialization of the Arkansas Valley
must rest on certain basic assumptions. They are:

1. That the national income will be maintained in the
postwar period ot a level of $110,000,000,000 or more;

2. That full employment and full use of material
resources will continue in the postwar period;

3. That people and resources will be employed in
terms of their optimum productive capacity;

4. That conditions of full consumption will prevail
whereby each family will have adequate housing, food,
clothing, and other requirements;

5. That the system of private property and free ’

enterprise will not only continue but be enlorged in
function and scope.

New Jobs in Manufacturing Industry

The industrial objectives for the Arkansas Valley call

for the entrance of an additional 200,000 to 250,000 new
" workers into the manufacturing industries in the eight
states of the region by 1950—over and above the 229,740
engaged in those industries in 1940. (See table 26.)
This total was obtained by considering the present
amount of manufacturing; the needs of the people; and
the specific industrial opportunities of the Valley in
terms of its locational advantages, minerals, raw mate-
rials, power, fuel, labor, transportation, water, markets,
and similar factors.

Areas of Industrial Expansion

By far the greatest portion of the new manufacturing
activity will probably come in six industrial areas (as
indicated in fig. 12), each of which has been delinented
in terms of present industry, resources, labor supply,
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power and fuel, markets, transportation facilities, and
possibilities for industrial expansion. The areas are as
follows:

4Area 1.—This area is located in southeast Colorado
and southwest Kansas. The principal cities are Pueblo,
Colorado Springs, Cenon City, Trinidad, and La Junta,
Cola., and Dodge City and Garden City, Kans. Some
6,000 to 10,000 additional employees could be absorbed
here if potential new industry develops.

Area 2—This area is located in the Texas Panhandle
and Amarillo is the important city. Prospective indus-
trial expansion might absorb 6,000 to 8,000 workers.

Area 3—This area is Jocated in south-central Kansas,
central Oklahoms, and north-central Texas. Wichita,
Kans., Oklohoma City, Lawton, and Ardmore, Okla.,
and Wichite Falls, Sherman, and Denison, Tex., are the
principal cities in the area. Hera 35,000 to 45,000 addi-
tional manufacturing employees might be absorbed. Tt
ranks third among the six areas in terms of potential
employment expansion.

Areq ~This area is located in southeast Kanses,
eastern Oklahoma, and west-central Arkansas. Impor-
tant cities in the area are Joplin, Mo., Tulsa, Muskogee,
Okmulgee, and McAlester, Okla., Fort Smith, Ark.,
and & number of cities in Kansas. It ranks second
among the six areas in employment expansion capacity,
and might absorb 40,000 to 50,000 additional manufac-
turing employees.

Area 5—This ares embraces portions of southwest
and southeast Missouri and northwest and northeast
Arkansas, Prineipal cities are Springfield, Mo., and
Batesville, Jonesboro, Fayetteville, and Paragould, Ark.
An additional 25,000 to 30,000 manufacturing employees
might be absorbed here,

Area 6—This area is located in southwest Arkansas,
northwest Louisiana and northeast Texas. Tmportant
cities are Little Rock, Hot Springs, Pine Bluff, Camden,
and El Dorado, Ark,, Shreveport, Monroe, and Bas-
trop, La., and Texarkena, Marshall, and Paris, Tex,
This, the first-ranking of the six areas, might absorb
an additional 55,000 to 65,000 manufacturing employees.

Altogether, these six areas could provide employ-
ment for a total of 160,000 to 220,000 more industrial

. workers. Approximately 40,000 workers might find

employment in the remaining sections of the Valley in

the post-war decade.

Proposed Industrial Expansion

The annual income of the Arkansss Valley was
$2,500,000,000 or $344 per person in 1940. In the next

10 years if the worlers are more fully and efficiently

.employed in _ngriculture, services, and manufacturing
md}xstry the. Incorme should rise to $4,700,000,000 for the
region. This would assume that with the increased use
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of labor and national resources the people of the area
could raise their per capita income to the average for
the Nation. The development as outlined in this plan
would raise the income of the Valley slightly above the
average for the Nation.

The greatly expanded income will bring out local
demands for additional goods and services which are
to be supplied in part by the expanded manufacturing
and service industry.

Foods and Kindred Products

The people of the Valley have very great unfilled
needs for food. The food requirements are shown on
page 28. The increase in earnings will stimulate this
demand for food which, for the most part, will be pro-
duced in the Valley.

In the industrial plan an expansion of manufacture
of food products for this local demand is contemplated.
Products manufactured by such industries would in-
clude baked goods, soft drinks, dairy foods, meat
products and ment compounds.

Considerable expansion in many other food manufac-

turing lines is economically justifiable on the basis of
available raw materials, labor supply, and potential
market possibilities. The planned changes in agricul-
ture will bring a considerably larger production of cer-
tain foods such as beans, spinach, tomatoes, cucumbers,
corn, peaches, meat, and dairy and poultry products.
* The expansion of food manufacturing in the Valley
will be greatest in areas of maximum population con-
contration. A secondary factor determining aress of
expansion will be the availability of raw materials
locally. Generally these two important Tocational ffac-
tors oxist side by side. Therefore the major expansion
will probably occur in areas 6, 5,4, and 3.

Textile Mill Products, Apparel, and Leather Goods

Tnereased manufacture of clothing products is re-
quired to supply the local people with needed goods.
Figured on the basis of pre-war budgets at various m-
come levels, the increase in earnings of the peopls would
enable them to make additional purchases valued at
$160,000,000 or more annually in wearing apparel.

The economic fensibility of expansion in these lines
is indicated by the fact that manufacturing profits in
the Southwest in this industry were ghout 50 percent
above the national average, according to recent income
tax returns, Moreover, there will be en abundant seml-

trained labor supply. It is estimated that more than

900,000 women will be employed in all manufactu?ing
! duction;

industries in the Valley at the peak of war pro .
many of these will be available for the textile, apparel,

and leather industries. ) ;
As in the case of food, the expansion of manu n.ctslr-
ing in these lines will take place in the most thickly
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populated areas. Likewise, other factors determining
the extent of expansion in various areas will be the
availability of raw materials and status of alternate
employment opportunities, Areas in which coexist-
ence of these factors make it likely that the greatest
employment increase in these industries will occur are
areas 5, 6,3, and 4.

Furnitnre, Lumber Products, and Paper Products

The increasé in the income of the Arkunsns Valley
resulting from the industrial program will probably
create an apnue) market of more than $200,000,000 for
furniture and household equipment. Abundant forest
resources and unused lands suitable for the production
of timber in the eastern half of the Valley, coupled with
the fact that the rate of growth of timber in the area is
much sbove the nationel average, point to the ability of
the Valley to produce the necessary raw materials for
furniture, lumber products, and paper industries under
favorable cost conditions. Water resources in the for-
est arens are abundant and of good quality. Water
transportation is available in area 6, where the major
forest resources are Jocated. Furthermore, the Valley
has the advantage of already containing existing centers
producing furniture.

The principal expansion in employment opportu-
nities in furniture manufacturing will come in areas
4, 5, and 6, around the existing production centers of
Fort Smith and Little Rock, in Arkansas; and Spring-
field, Mo. Almost all of the expansion in plywoods,
paper, and paper products probably will come in area

* 6, due to proximity of raw materials and the abundance

of water supplies.

Stone, Clay, and Glass Products .
1t would be difficult if not impossible to find an area
in the United States better adapted to the manufacture
of stone, clay, and glass produets than is the Arkansas
Valley. Glass sand deposits in northern Arkansas are
unlimited for practical purposes and are equal in qual-
ity to the best deposits of the Nation. Deposits here
average about 99.38 percent silica and contain only un-
important quantities of iron, lime, magnesia, and alu-
mina. Mechanical analyses indicate that over 50 per-
cent of the sand is retained on 65- to 100-mesh sieves.
Brick and tile clays of high quality are found in abund-
ance in the eastern part of the Valley, particularly in
area 6. Pottery and tableware manufactured in the
northern part of area 6 are of especially high quality.
The combination of superior clay and sand deposits,
and an abundance of inexpensive fuels, provides the
ingredients for & sound expansion in the manufacture
of these products if markets are available, The
increase in annual expenditures for homes in the
Arkensas Valley, and for factory, public, and com-
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mercial buildings, will call for greatly enlarged manu-
facture®of stone, clay, and glass products used in
construction.

Technological developments are rapidly widening the
markets for glass products. Spun glass, fiber glass,
glass building blocks, and pliable plate glass are some
of the new products for which rapid increases in pro-
duction can be expected. The Valley is far from satis-
fying the present demand for such articles; in a recent
year, over 70,000 tons of glass products were shipped
into the area. The major expansion in work opportu-
nitiesin the glass industry will occur in area 4, due to the
availability of raw materials and low-cost fuels. Ez-
pansion in the manufacture of clay and cement products
will be greatest in areas 6 and 5. .

Iron and Steel Products, Machinery, and
Transportation Equipment

This category consists largely of electrical machinery,
appliances, and supplies and equipment, including tele-
phone equipment. Manufacture of these produets is
rapidly growing on a national scale and it is probable
that the anticipated expansion in Valley markets will
justify the establishment of new producers.

The proposed installation of more than 1,300,000 kilo-
watts of hydroelectric capacity alone would demand &
large quantity of electrical equipment and supplies, some
of which- might be made locally.

The housing program called for in the Arkansas
Valley plan will create a market of great magnitude
for plumbing materials and building materials and
equipment. Increased mechanization of agriculture,
accompanying the enlargement of farm units, will con-
siderably increase the markets for tractors and other
farm implements made from iron and steel.

These factors, indicating as they do an enlarged de-
mand for iron and steel products in the Arkansas Val-
ley, would support continued high operation of the steel
plants at Pueblo and in Texas. Any additional neces-
sary raw meferials can be brought into ares 6 by the
water transportation facilities of the Ohio, Mississippi,
and Ouachita Rivers at lower costs than finished stesl
products could be brought into the region by the usual
transportation channels,

Nonferrous Metals and Their Products

The reduction in the cost of producing aluminum
during the war, and competition from magnesium,
stainless steel, and plywood, may result in postwar
prices for aluminum low enough to induce a high degree
of processing of such aluminum products as fishing and
pleasure boats, kitchen utensils, and so forth.

Raw materials and power resources needed for such
an industry are available in area 6. Some expansion
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" in zine and lead processing, and in production of goods

from these metals, may come in area 4.

Chemicals, Plastics, and Allied Products

Tt is anticipated that for several reasons this group of
industries may provide more new jobs in the Arkansas
Valley than any other major classification.

The chemical and plastics industries can expect much
above the average rates of growth on a national seale,
according to most industrial experts. The area pos-
sesses outstanding advantages with respect to the thres
most important locational factors: (1) unlimited raw
materials, (2) abundant water supplies, (3) adequate
low-cost fuel and power resources.

In the Valley's rapidly growing forests, tremendous
cotton production, exceptionally large coal resources,
abundant petroleum and natural gas reserves, adequate
supplies of selt and sulphur, there exists a most satis-
factory situation with respect to.raw materials. It
would be diffieult ¢o find 2 more adequate combination
of water, fuel, and power potentialities elsewhere in
the United States.

In addition, the Valley is located in the center of a
virgin market distant from centers where many prod-
uets in this group are currently being manufactured.

Apprecisble expansion of facilities for producing
synthetic rubber and high octane gasoline are occurring
in areas 2, 3, 4, and 6. Production of nylon and plas-
tics made from coal tar products will have special
advantages in area 4 due to extensive coal and water
resources. Potential cellulose resources in the form
of rapidly growing forests and a large annual cotton
production point to expanded production of rayon and
plasties from cellulose in ares 6.

Mining, Construetion, and Service Industries

Commensurate with incrensed menufacturing should
be the development of mining, construction, and the
service industries. An examination of the moderately
industrialized States reveals that the employment ratio
between manufacturing and these industries is 1 to 315,
While the ratio at present in the Arlansas Valley is
higher than this, it will decline as the Valley is
industrialized,

Accordingly, it seems feasible to assume that expan-
sion in these fields will be roughly three and one-half
times as great as that in manufacturing. On this basis,
an increase of 230,000 jobs in manufscturing would
create approximately 800,000 new jobs in these indus-
tries: 15,000 in mining; 130,000 in construction; 165,-
000 in wholesale and retnil trades; 150,000 in transpor-
tation, communication, snd other public utilities;
85,000 in finance, insurance, and resl estate; 28,000 in
business and repair services; 85,000 in personal serv-
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ices; 25,000 in amusement, recreation, snd related serv-
ices; 100,000 in professional and related services; 50,000
in government service; and 30,000 in miscellaneous
services. (See table 27.)

Conversion of War Industries

The success of the industrial program proposed for

the Arlansas Valley depends in a very large part either
upon maintaining the present war production plants in
operation after the war, or upon converting them to the
production of peacetime commodities. On the basis of
present information, 200,000 to 250,000 people will be
working in these war plants when full operation is
attained. _

Many war production plants in the Valley can be
operated after the war, for the products involved may
be used in peacetime as well as during war. Two
groups of plants, however, will require conversion, prob-
ably with much additional plant and equipment, before.
they can fit into the postwar picture. These are ammu-

nition loading factories and powder and explosives
plants, employing 60,000 to 80,000 workers.
Ammunition loading plents might be converted to
the production of small machines, equipment, tools,
clocks, kitchen ware, novelty goods, stamped and
pressed goods, precision instruments, motors, and other
products, but conversion would be both costly and time-
consuming, Retooling, additional machinery, and per-
haps some different types of labor skills will be re-
quired. In no case will conversion be accomplished
quickly and inexpensively.
Powder and TNT plants might in part be converted
to the production of chemicals of various sorts, plastics,
synthetics, snd perhaps other commodities. Again,
however, a very considerable, and perhaps prohibitively
laxge, investment in time and money would be requix:ed
to retool, to adapt machinery or bring in new mnc.hm-
ery, to make plant additions and to find or train skilled
workers. ’ :
‘While considerable expense would also be involved
in the conversion of ammonia plants, these plants cou%d
produce chemical fertilizers which are in demand in
the Valley. It mey well be that some of these plants
will be needed to satisfy the peacetime ammonia re-
quirements.
The fact that some war industries will continue to
operate as such after the war will simplify the.prqblem
of plant conversion to & certain extent. It. is likely,
of course, that ove shift will be employed .mstead of
the two or three shifts required during wartime. Per-
sonnel thus released might obtain efn‘ployment in new
or expanded factories produeing eivilien g(?ods.

The remsining war plants present & different and
perhaps somewhat less involved type of problem, since

91

their operation will depend on continued demand for
a product quite simflar to the present military, output.
Aircraft frame and assembly plants are conspicuous
examples of this problem. Their future would appesr
to depend mostly on the future demand for passenger
and cargo planes, and to some extent on military de-
mands for a peacetime air fleet.

Although aluminum has become a basic material for
aircraft production, as things now stand, the Valley’s
aluminum facilities do not make finished products.
There are, to be sure, facilities for processing the alumi-
num ore to the ingot stage, but there are no large rolling
or fabricating facilities, and the aluminum ingot must
therefore continue to be shipped outside the area for
processing and then shipped back into the Valley at con-
siderable expense for war production uses.

The aviation gasoline plants will be needed as the
air transport and passenger service is expanded in the
postwar period. Moreover, automobiles will probably
require higher-octane gasoline.

The butadiene plants may continue operating after
the war to produce rubber.

After the war, army depots could be used as storage
houses or warehouses for many commodities—includ-
ing the military goods and supplies stored there now—
or as plant space for the production of the many items
contemplated in the industrial program for the Ar-
kansas Valley.

The helium plants will be needed after the war and
probably will continue production without any cessation.

Tead concentrates probably will be in greater de-.
mand sfter the war than now and the one plant in the
Valley will continue production in time of peace.

The pig iron, steel, and coke plants may operate at
full capacity after the war to provide this region with
a1 of the homes, household furnishings and equipment,
machinery, tools, community facilities, bridges, office
buildings, and so forth, that it is expected to need. Be-
cause of proximity to home markets, competition from
other centers may be less important.

Potassium perchlorate production is so small as to

'present Little trouble. The two zinc refineries will

probably be needed as much after the war as at present
to produce the zine required by the proposed industrial
expansion in the Valley.

‘As has been indicated, the most formidable problems
of plant conversion will arise in connection with shell
loading, powder, explosives, and perhaps ammonia.
However, plants manufacturing these products can be
converted to the production of a number of civilian
commodities, although considerable time and expense
will be involved.

To aid in the cost of conversion, the government
could make funds available at low interest rates, either
by direct loan or by guaranteeing Joans. It could also
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permit companies concerned to deduct conversion costs
from carporate income taxes, or to amortize such costs
in 5 years, the period now allowed for amortization of
costs of new war production facilities. Another possi-

bility would be outright payment by the government .

of a portion of conversion costs, the carrying out of
conversion as a public works program,

The basic requirement in this field is the formulation
10w of plans which can be placed in operation as soon
as the war is over to convert war industries to peacetime
use,

What Industrial Development Will Bring

Among the many far-reaching effects which applica-
tion of the industrial plan will have, the following are
worthy of special note.

Capital Investment

An examination of capital investment for the Nation
as a whole indicates that $5,000 per worker is the ap-
proximate average for all manufacturing industries.
A like study produces a figure of $2,500 per worker for
the service and related fields. Using these as the bases
for determining the capital investments required to ac-
complish the industrial part of the plan, the results are

- as follows:

(2) A capital investment of $5,000 for each of the
230,000 new workers in manufacturing totals $1,150,-
000,000.

(b) A capital investment of $2,500 for each of the
800,000 new workers in services and related felds totals
$2,000,000,000,

Thus a total capital investment of $3,150,000,000 may
be required to provide 1,030,000 new jobs in manufactur-
ing and related fields.

Annual Income

Assuming that, on an average, each industrial worker
is paid an annual wage of $1,200, the amount necessary
to give each family a minimum standard of living, the
total annual wage increment in the Valley should be be-
tween $1,200,000,000 and $1,360,000,000. The actual
wage increment may be either less or more than this fig-
ure, because most of the workers had some income before
the industrial program started and also because many
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 will receive more than the minimum $1,200 after the pro-

gram is under way, and because actual increases in pro-
duction may deviate widely from the goals set in this
program.

An examination of the Biennial Census of Manu-
facturers shows that, for the Natien as a whole, the
value of manufactured products is roughly 214 times
the wage bill. Assuming that the added wage bill in
manufacturing is $276,660,000 (230,550 X $1,200), the
value of new manufactured produets will be $690,150,-
000.

An examination of the distribution of the national
income among the various factors of production shows
that labor receives approximately 65 percent of the
total. Assuming on this besis that 65 percent of the
added incorme, $968,400,000 (807,000 X $1,200), produced
by the service and related fields goes to lahor, the total
added income occasioned by the expansion of the service
and related fields is approximately $1,490,000,000,

Therefore, the total annual increment to Valley in-
come associated with an expansion of 1,037,550 new jobs
in manufacturing and related fields, is $2,180,150,000.

Summary

The industrial part of the plan would require the ad-
dition of the following to the present economy of the
Valley:

(2) 1,000,000 to 1,050,000 new jobs.

(b) $2,180,150,000 in increased annual income,

(c) $3,150,000,000 in increased invested capital,

(d) 11,000,000,000 kkw.-hr. annual electrical energy.

This is o plan or framework for the development of
the resources of the Arkansas Valley. It is not a State
plan. Tt seeks the full employment of the people and a
full use of the natural resources irrespective of where
they may be located within the Valley. It relies on a
vigorous expansion of private industry to use the labor
and the resources in efficient profitable ventures,

Restraints on the small and large business enterprises,
whether they be imposed by business organizations
through monopolies, control of patented processes, own-
ership of reserves of raw materials, mechanisms of
financing, or are imposed by the public itself through
law, will be challenged by an aroused public in the
interest of a development of the Valley.
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TARLE 26.—Induslri i 1R i .
Irial goals obtainable within 10 years in States or parls of States included in the Arkansas Valley
[Now industrial employment) o
Kind of industry
. Arkensas | Kansas | Louisiana | Missourl val:o Oklsboma | Texas Total }
‘ood and kindred products
6,00 2,50 3,500 4,500
extile mill produets. d 3 300 4,50 4,000 7,10
ol and other sttile prodpcts e w2 ! 3| L0l o
awmills, pl?:rlvn mills, lm:iim : L6l d g 5,00 100 4,000 2,20 21;. %
‘urniture, st tures, an. de e me TR SR DR ,
et and allied producis wooden goods e 2RI [ Y] W 1280
ting, publishing, and aliied products 60 30 >0 L] W 0 3 ]
Chemicals and allied products... miof a0 s Es0 | dwel & 5
ctrolourn and coal products. 200 50 " 500 " 200 % g g 3,40
Leather and leather products. 00 0 50 5,000 50 { % % Lo
{ome, clay, and Flss producis on| el | Em| M| ze| im|  mem
rop and steel and thelr products 2200 1,50 1,300 2,000 ® 2200 000 o
Nonterrous metals and thelr prodacts. tew| s| we| Low LI e T
fachinery. 2,300 1,000 1,000 1,000 3 3,000 1,000 , 850
1 s and e 60 . % 111 E— 20 30 850
Other and not specified ‘ndstries W] S| em| 3w A | e i
Total 56,900 20,500 28,000 36, 500 1400 53,000 24,700 230, 350
1 Includes entire drainage basia of Arkansas and Red Rivers.
TaBLE 97.—Employment goals in related fields commensurate with industrial deselopment in the nezt 10 years
[New employment)
Kind of industry Arkansss | Kansas | Louisigns | Missourl NewMulrol Oklghoma | Tesas Total
Mining. 4,000 1, 500 2 500 200 5,000 2,000 15,200
... 33,000 12,000 15,00 20,000 600 30,000 14,000 128, 600
Transportation, communication and other public utilities. . 35,000 13,000 17,500 2,500 900 30,000 15,000 141,900
V holesale and retail trade. 38,000 13,000, 20,000 2,000 500 40,000 19,000 184,800
inance, insurance and real estate. £,000 3,000 3,500 6,00 200 8,000 3,000 34,200
usiness and repair services -- 6,000 ! 2,500 3,500 5,000 200 7,000 3,000 2,200
Personal services 2,000 8,000 11,000 13,000 500 20,000 9,000 87, 500
‘Amusement, recreation and related Services.. oo -aaseecsommsannnanrmnane 5,000 2,000 4,000 3,000 200 7,000 2,000 24, 200
3 and related services. @ % lgr % 12. % ’%v % % ﬁ: % 12« % 12:. %
0" -| ) h J )y
Industry not reported. 7,000 2,000 8,000 3:0m 400 7,000 4,000 30,400
Total 149, 000 72,000 83,000 128,000 5,000 186,000 86,000 807,000
Includes entire drainage basin of Arkanses and Red Rivers,

Asmay be expected in an aren. s large as the Arkansas
Valley, the various transportation facilities form a
rather complex system with many points of contact,
much duplication, some unnecessary links, and numerous
missing portions. Some thought must be given to more
effective distribution, location, and coordination of the
existing agencies of transportation if they are to serve
the best interests of the public in rendering all types of
transportation adequate and economical. Itmay alsobe
well to attempt to bring about greater harmony among
the several transportation agencies in order that hostil-
ities may be eliminated and greater cooperation among
them promoted.

Railroads

The Valley is served by a fairly close network of rail-
roads, including at least 16 principal systems. In the
past 20 or 30 years, the railroad map of the Vallt?y has
changed only slightly, ond abandonment of railroad
mileage has been greater than the amount of new con-
struction. Many branch lines originally built to tap
lumbering or mining projects have outlived their use-
fulness; traffic on other branch lines has gone to motor
carriers and private automobiles, and these lines have

been abandoned.

However, under normal conditions of highway trans-
portation there are too many miles of railroad within
the Valley. In fact, the region has not only mileage
and service adequate to care for that form of trans-
portation for many more years under the present agri-
cultural and raw material economy, but also to serve
a greatly increased industrialization except for neces-
sary additions of interconnections, some double track-
ing, and improvement in road beds, motive power, and
rolling stock. Moreover, the present railroads serve
sections of the Valley where industrialization will most

- likely occur.

Problems

The complex problems of railroads in this area are
similar to those of the entire Southwest and West. In
large measure, the main lines were thrown into unsettled
aress in a seramble to preempt potential producing
territory and to gain entrance into 2ll growing centers
of population. These developments were aided and
stimulated by o liberal land-grant policy and by the
financial assistance extended by States and localities.
To provide traffic for main routes in sparsely-settled
country, branches and feeder lines were constructed in
every direction. Combinations of some of these
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eventually produced new competitive through routes
between important cities; many of these routes were
quite circuitous as compared with the most available
direct line, -

Economic guiding principles were nowhere applied
in the course of these developments. Instead, the cry-
ing need for transportation in a pioneer area, the over-
enthusiastic ambitions of promoters and land specula-
tors, and the inducements offered by governments, very
largely controlled not only the quantity but the dis-
tribution of railroad facilities. The system was not
consciously planned to meet these needs economically,

The Valley lies in & broad territory that embraces
one of the most sharply competitive sections of the
railroad network. Historically this factor has had con-
siderable effect on the development of the rate structure
and services offered by the carrier. This results in
wasteful duplication both of facilities and services,
producing effects which are undoubtedly detrimental
to the area. Railroad costs are increased by the main-
tenance of excessive mileages; standards of track con-
struction, meintenance, grades, and other physical
characteristics are lower than they might be were
traffic more concentrated ; and duplicate schedules result
in poorer train loadings.

Until rationalization of the rail system can be
effected, the region will, on this account, continue to
carry a considerable burden. It must be remembered,
however, that to carry their operations the railroads
rely heavily on through business to and from the Gulf,
and on their western connections, This essentially
overhead business moves through the Valley at the
expense of shippers elsewhere and contributes to the
maintenance of the properties.

Interterritorial Freight Rates

The expansions of industrial development in the
Valley, or continuation of expanded wartime produc-
tion in the post-war period, would be greatly facilitated
by adjustments toward more favorable transportation
rates,

As they exist in the United States today, freight- .

rate structures gre products of gradual growth, shaped
largely by the predominant economie conditions pre-
vailing within particular territories during the periods
of their evolution. No territorial freight-rate structure
has been specifically designed for the accommodation
of & national commerce, or with a view to promoting
uniformly the resources of the Nation. This is true be.
cause freight-rate structures are not ereated overnight
or even over a period of a year or so but accumulate as
time goes on and as various types of traffic either are
offered the railroad or leave the rails for other forms
of transportation. Asa result, it appears that economic
conditions, as well as the technique of transportation,

Regional Planning, Part X[]—

offen change faster than the freight-rate structures,

When manufactured articles are moved from the
Southwest, or any other outlying territory, to markets
in the northern or northesstern part of the country,
competition must generally be met from manufacturers
of similar products located in the Northeast who in many
instances can reach the same consuming points on intra-
territorial freight rates that ave lower, mile for mile,
than the interterritorial rates which outside manu-
facturers are compelled to pay. Frequently the reverse
of this is not true. There is therefore an adverse situ-
ation with respect to some mamufacturers in the
Arkansas Valley.

Rail Transport Recommendations

In its broadest aspects, any regional plan for adjust-
ment or improvement of loeal railroad problems
encroaches upon the national reilroad problem, which -
cannof be solved locally. From both the national and
regional viewpoints, however, it is desirable to take a
position in cooperation with State and Federal au-
thorities in order to:

L. Provide for improved service and effect all pos-
sible economies through the eonsolidation of local lines
into unified systems;

2. Eliminate unnecessary duplication of facilities and
unify terminal facilities;

8. Coordinate railroad services with motor carriers,
airlines, and pipe lines;

4. Construct new lines where they would shorten
distances or open new markets, eliminate unnecessary
branch lines, end plan for the eventual abandonment
of some railroad lines in the Tegion;

5. Work toward the equitable revision of regional
and National transportation rates.

Highways

The general framework of prineipel highways in the
Valley makes fast and reasonably safe travel possible
throughout most of it, except in the vicinity of the
larger cities and through certain closely developed areas.

All ports of the Valley are not, however, either
equally or adequately served. There is evidence in
some States of an unbalanced distribrtion which may
in part be due to the county bond issue plan, Certain
counties are more able to byild than others, and they
have built roads without regard to the relative needs
of the State, certainly without regard to any plan of
development for the Valley. Then, too, public pressure
on Jocal and regional leaders often brings results that are
not in keeping with s, well-balanced, efficient, and eco-
nomical highway system,

The greater number of hard-surface roads is to be
found in the central and eastern portions of the Valley.
This is partially justified by the greater traffic volume
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in th.is area. Then, too, being able to raise funds more
readily, these counties obtain a larger share of Federal
“match money.”

Generally speaking, there is sufficient mileage, and

a sufficiently proper distribution of roads, to serve as
the basis for a well-planned highway system in the
Valley. However, certain deficiencies stand out; for
example, insufficient diagonal highways in Oklahoma;
a decided congestion of converging routes at several
of the larger cities; a lack of ndequate by-pass routes
at numerous points where such routes would be ad-
vantageous; and many indirect highway routes involv-
ing wasted mileage for both pavement and highway
users.

Motor Transportation

Bus and motor truck lines occupy & position of great
importance in the transportation system of the Valley,
but very little reliable information is available on the
location, operation, and mileage of the many carriers of
this type. Routes change frequently, the industry has
been in the process of consolidation, and the number of
small operators has been rapidly decreasing. Through-
out the Valley there are many specialized carriers, such
as lumber and petroleum haulers; small companies are
constantly going into or discontinuing operations, and
some operate during only part of the year.

In the Valley, as in other parts of the country, a
few large bus and truck carriers operate over long
routes and secure & large percentage of this type of
business; these companies alone have approached a
stable operating basis. Much unnecessary overlapping
of bus and truck routes will be found, as well as un-
warranted duplication of service with that of railways.

Under legislation enscted in 1935, there has
developed a gradual tightening of regulation that tends
to stabilize and regularize the routes, service, and rates
of both common and contract motor carriers.

For the most part, past development of bus and truek
transportation has come about without adequate plan-
ning and coordination. Since the rapid development
of these carriers in the past indicates further develop-
ment of major importance, there is urgent need for
planning. In this conneetion, it should be borne in
mind that the highway system is an important factor
in planning the future bus end truck transportation
system of the Valley and its coordination with the
railroads and airlines.

Interstate Trade Barriers

The Arkansas Valley is one in which interstate trade
barriers to the fres movement of motor transportation
have been particularly objectionable in the recent past.
These barriers generally take the forms of varying re-
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quireme.nts as to equipment, lighting and safety appli-
ances, sizes and weights, registration and special taxes,
port-of-entry regulations, and the Jike,

Steps might well be taken to bring about a greater
degree of uniformity in these matters within the Valley.
Such uniformity should be brought about by the coop-
erative action of the individual States, giving consid-
eration to the commercs of the Valley as a whole, with
no distinction made between interstate and intrastate
commerce.

Highway Recommendations

1. A long-range comprehensive plen of major Valley
highways should be formulated, in cooperation with the
State highway authorities concerned, to serve as & guide
for the construction and improvement of all through
routes in the region.

2. Since some of the counties in the ares appear
to have more miles of road than they can maintain
under their present revenues, steps might well be taken
to eliminate from their road systems all sections which
are serving essentially as private roads, thus releasing
money and equipment for other highway work. In
accordance with the plans for agriculture, some of the
back-country roeds can be eliminated.

3. Counties should prepare long-term plans for
highway improvements, and should cooperate with
State and Federal suthorities in carrying them out.
State highway systems should be removed entirely from
Tocal control and influence.

4. Additional wayside or roadside parks should be
established.

5. Roadside development should be controlled
through zoning, easements, or other suitable means.

6. Better access-roads are needed in some sections of
the area for mining and lumbering districts.

%, Present State-made barriers of free movement of
motor corriers over State lines should be eliminated.

8. Cooperation and coordination between motor car-
riers and other forms of transportation should be
encouraged, as should also the planning of any future
expansion of motor transportation.

Airlines

Air transportation depends on airways, airports, and
airlines, Two transcontinentnl airlines, Transconti-
nental and Western Air, Inc., and Ameriean Airlines,
Inc., traverse the Valley, which is also served on north-
sonth routes by Braniff Airways, Inc., and, between
various points by Chicago end Southern Airlines,
Continental Airlines, Mid-Continental Airlines, and
Delts Airlines. All these lines of course make use of

Federal airways,
Air transportation in the Valley now is of distinetly
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local importance, only 17 points receiving commercial
airlive service at present. These are: Monroe and
Shreveport, La.; Wichita Falls and Amarillo, Tex.;
Okdahoma City, Tulsa, and Ponca City, Okla.; Little
Rock, Ark.; Wichita, Hutchinson, Dodge City, and
Garden City, Kans.; La Junta, Pueblo, Colorado
Springs, and Trinidad, Colo. The Valley is a part of
that area in the United States which is now inadequately
served by existing trunk airlines, and where the need
for feeder-type airlines serving smaller communities is
manifest,
Airports -

It is not merely true that there can be no air transpor-
fation in any area without airports; it is also true that
1o airport-exists by itself. The usefulness of an in-
dividual airport depends on the status of other nearby
airports, even those 100 miles or more distant,

Though communities may be rivals in the attractions
their respective airports offer to air traffic, their com-
mon interest is far more important than their rivalry.
Every user of aircraft, every community that has drawn
upon its resources for airport construction, and every
commercial interest that has a stake in an airport,
have the best of reasons to become zealous partisans
of the maintenance of a fully adequate airport system
serving every part of the region.

Feeder Airlines

Within recent years there has been a good deal of
agitation for the development of what have come to be
known as feeder airlines, even though this term has
lacked specific definition in the type of air transport
service contemplated by such carriers. On many ceca-
sions since 1938, community representatives and others
from points within this Valley have appeared before the
Civil Aeronautics Board to testify to the need for feeder
airline service to connect their communities with the
trunk airlines,

The outstanding characteristic of feeder airlines is
the part they will play in the concentration and distri-
bution of goods and services in the areas they serve.
Not only will a feeder airline move traffic from one
point to another—the prineipal function of g trunk
line—but it will gather mail, express, and passengers
from a large number of small scattered trading areas
and feed them into a few terminal points,

Special Aspects of Air Transportation

Any study of transportation conditions as they exist
in a particular area today must be made with the realiza-
tion that they are largely historical. Inevitably the
war is going to result in a tremendous development of
air transport. The end of the first World War brought
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airplanes of no real commercial value, with no efficiency
whatever in load carrying. The present war, however,
accenting as it does the transportation by air of war
cargoes and of armdes, will give us 2 vast number of
really useful aircraft, many of which could go at once
into some sort of commercial use.

Passenger travel presents the most favorable field of
espansion for air transportation. The inducements
of speed, convenience, and comfort combined with pro-
gressive lowering of rates are obvious reasons for this,

* In relation to the Arkansas Valley the growth of air

travel especially concerns the development of the Ozark-
Ouachita recreational area. Tt will open the attrac-
tions of this mid-continent vacation region to the people
of a much wider territory than now served, and a great
extension of tourist and recreation facilities may be
expected,

Another fertile field for development of air trans-
portation lies in the movement of express. In 1941, air
express totaled only 5,500 tons, compared with well over
8,000,000 tons moved by rail. The speed and flexibility
of air service are well adapted to this type of freight
movement, and it is believed that eventually a large
proportion of express commodities will move by air.

In the movement of heavy cargo speed is relatively
unimportant and one of the great advantages of air
transport is not significant, Although there is much
uncerteinty concerning the cost, of operating the cargo
planes of the future it does not appear plausible to anti-
cipate here that this phase of air transportation will
affect greatly the immediate developments contemplated
in this report. However, the flexibility offered by air
transportation, and the resultant shortening of dis-
tances, may make it edvantageous for certain manufac-
turers to shift production sites to Places where cheaper
Tuel and power are available, where labor is plentiful,
or where climatic conditions are more favorable.

Airway Recommendations

1. Foster the development of 5 coordinated system of
airports throughout the Valley, suitable for all types of
air transportation,

2. Encourage the development of feeder nirlines to
reach smeller communities with air-mail pick-up and
delivery services as well as with standard passenger,
mail, and cargo services. )

+ 3. Provide facilities in the Ozark-Ouachits, ecrea-

tional area designed especially to accommodate vaca-
tionists traveling by air,

Waterways

Water transportation is of miner importance in the
Valley, with the exception of the Quachita River from

its mouth to Camden, Ark,, in which reach a dependable
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6-foot navigation hasbeen provided. In addition, inter-
mittent navigation is now possible for boats of shallow
draft on the Arkunsas River to Pine Bluff, Ark.; on the
Red River to Shreveport, La.; on the QOuachita River
above Camden to Arkadelphia, Ark.; and on the White
River to Guidon, Ark.

For year-round navigation on these xivers a per-
manently-improved channel has been proposed which
will have a 9-foot depth through the construction of
locks and dams. Such developments are now being
studied and appear to have considerable economic merit.
With the industrial expansion planned for the eastern
portion of the Valley it may become evident that navi-
gable waterways are essential to the best transportation
network for the area.

Waterway Recommendations

1. Cooperation with State and Federal authorities in
development of navigation on suitable waterways in the
Valley.

2. Insistence upon coordination of waterway and
other transportation services es developed.

General Comments

The 15-year period ensuing after the passage of the
Transportation Act of 1920 presented a golden
opportunity for the integration of all forms of trans-
portation. However, little was done about it. Instead
the Nation was presented with s new leverage to
enforce the doctrine of competition. In other words,
all forms of transportation would now be freated
separately, kept in their own spheres, pleyed ageinst
each other.

Thereupon followed 2 decade of the most destructive
transportation competition in the country’s history.
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Needless duplication of facilities ensued. Excessive
costs and waste throughout the country had their Teper-
cussions in the Arkansas Valley in delaying rate reduc-
tions and improvements in service. Prior to the
unprecedented but. transitory demands for all types of
facilities from the present war, all ngencies of trans-
portation were engaged in a bitter struggle for available
traffic.

This development of each agency of transportation
carried out by independent bureaus, through unrelated
legislative policies, will probably be supplanted in the
postwar era by coordinated Federal activity directed
toward an over-all transportation objective which has
already been stated by the National Resources Planning
Board as “the development and preservation of a trans-
portation system representing an optimum combination
of economy, speed, safety, and convenience, and
designed to further policies of the Federal Government
with respeet to such factors as resource utilization,
industrial location, distribution of population, land-use
planning, the diffusion of culture, the maximizing of
income, and the National defense.”

To bring about such & condition within the Arkansas
Valley, any changes in present transportation facilities
or in future developments of new facilities should in
general be aimed at:

1. Giving the public as a whole the benefit of public
expenditures;

2, Treating all forms of transportation impartially,
in regard both to equality of regulation and to equality
of opportunity;

3. Creating an equitable tax burden;

4. Avoiding unproductive or duplicated capital
expenditures.

URBAN DEVELOPMENT

Thirty years ago less than one-ifth of the people
in the Arkansas Valley lived in cities, towns, and com-
munities of over 2,500 persons. Now the proportion
is one out of every three, and steadily increasing.

Whether that is & desirable or undesirable condition
may be questioned, but the fact remains that s rapidly-
increasing proportion of the people in the anlgy do
live and make their living under urben conditions.
Haencs it is important that such conditions be exam}qed
to ses whether the cities and villages are in a position
to contribute all that they should to the welfare and
success of the people who live or will live in them.

Extent of Present Urbanization

At the time of the 1940 Census there were 227 cities,
towns, and other communities in the Valley with 2,500
or more inhabitants each. Eight of these are “metro-

politan” centers of over 50,000 population each, of which
the largest is Oklahoma City, with 221,000 people.
There are 8 other cities between 25,000 and 50,000 each,
and 40 between 10,000 and 25,000 each.

Two-thirds of the communities have less than 10,000
persons each. Almost one-third of the total urban
population in the region lives in places of less than
10,000; while 21 percent reside in cities of from 10,000
to 25,000; 12 percent, in those of 25,000 to '50,000; and
37 percent, in metropolitan areas.

Moreover, these relative proportions have held at a
fairly steady level over a period of years, and hence
may be expected to continue somewhat similarly in the
future, except for the metropolitan group, which has
been increasing in population more rapidly than the
others.

Unlike many other sections of the country, the
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Arkansas Valley has not yet become highly urbanized.
Indeed, all the larger cities in the Southwest are located
outside this area, many of them just over the borderline
in various directions. These include St. Louis and
Kansas City, Mo., to the north; Memphis, Tenn., to the
east; New Orleans, La., to the southeast; Dallds and
Fort Worth, Tex., to the south; end Denver, Colo., to
the northwest, These latter cities serve as the primary
focal points for business, finance, marketing, manu-
facturing, and shipping in the south-central part of the
country. Moreover, many of the larger war industries
are being located in these bordering metropolitan areas,
thus furnishing an outlet for much of the Valley’s man
power and raw materials, '

Cities of the Valley

Each of the eight metropolitan centers within the
Valley has some particular function and character
which may be of interest in connection with its future
development. These include:

city: s,
Oklahoma City, Okla 221, 228
Tulsa, Okla 188, 562
Wichita, Kans. 127,308
Little Rock, Ark. 126,724
Shreveport, La 112,225
Springfield, Mo. 70, 514
Pueblo, Colo. 62, 039
Amarillo, Tex. 53,462

Oklahoma City

Typical of many cities in the Arkansas Valley, Olda-
homa, City is relatively young. It was founded in 1889
at the time the first Iand in Oklahoma Territory was
opened for settlement and has enjoyed a rapid growth
ever since. It is now the political and commercial
capital of Oklahoma, in which are concentrated the
principal agricultural, marketing, transportation, and
journalistic interests of the State.

Its growth since the beginning has been predicated
largely upon a flourishing agricultural hinterland.
State headquarters for grain, broom corn, livestock,
cotton, and other agrieultural interests are maintained
here. The Oklahoma National Stockyards and State
Fair are both located in this city. Oil was discovered
in the vicinity in 1928 and the resulting business in oil
production ;and oil field supplies carried the city
through the depression years of the nineteen-thirties,

Oklahoma City is the principal wholesale and retail
market in the State, its trade area extending through-
sut Oklahoma and into the Texas Panhandle, Its
industries are mostly of the local service type, but there
is also & considerable amount of activity in meat pack-
ing, grain milling, and manufacture of oil field equip-
ment. A good deal of cotton is handled through this
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point. Large-scale industrial development might be
handicapped by the absence of large supplies of water,
Since the beginning of the war there has been some de-
velopment of the aircraft industry.

Tulsa

- Tulsa, like Oklahoma City, sprang up after the
settlement of the Indian Territory began, or about 1882.
In 1901, oil was discovered nearby and the resulting
boom of the mideontinent area caused the city to grow
at & spectacular rate. It is now the second city in
Ollahoma with an economy based primarily upon the
exploration, production, refining, transportation, and
marketing of oil. Oil field equipment is manufactured
here, as well as structural steel, chemicals, and glass.
In addition, there is some hendling and processing of
agricultural produets such as cotton and, more recently,
aircraft production.

Trade territory is limited to northeast Oklshoms and
the purchasing power within that ares is rather low.
As a “white-collar” oil center, however, the city has 2
relatively wealthy population with a high standard of
living. During the past few years the emphasis on both
oil production and refining has been shifting to the
Gulf coast. Tt now seems clear that with oil production
on the wane, the city must turn agoressively toward
other resources for continued prosperity. Sinee 1939
Tuls2. has grown rapidly and at present has many im-
portant war contracts, especially for oil well equipment
and housing materials, As Tulsa is in the heart of an
ares having diverse industrial possibilities its further
industrial development i expected.

Wichita

Wichita came into being about 75 years ago as an im-
portant cattle market in the central Kansas plains, Its
location was determined largely by the railroad
terminus of the old Chisholm eattle trail from Texas
and Oklahoma. It has enjoyed a steady growth and is
now 2 center of the milling, meat packing, ofl, aircraft,
and broom corn industries,

It is the fourth largest grain-milling center in the
United States, and ranks sixth in the Nation as an
interior grain market, Retail and wholesale distribu-
tion and warehousing are quite important. Livestock
also plays an jmportant part in the economic life of
this city, which has large stockyards, packing plants,
and horse and mule markets,

Wichita was one of the first cities in the United
States to manufacture airplanes on & commercial basis
and this is now the leading industry, A1l local air-
plane plants are at Present engaged in war production.
The city has also become an important oil-business and
refining center, and a market for farm and road
machinery. Food, dairy, and petroleum products,
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brooms, fertilizers, flour, farm equipment, tile, steel and
foundry products, clothing, and a variety of other
commodities, are manufactured here,

Little Rock

Little Rock is the oldest of the large cities
in the Arkansas Valley, having been founded over 120
years ago. It was established at the point where over-
land trade routes crossed the Arkansas River and grew
up along with the resulting steamboat traffic. It is
now the capital city as well as prineipal business and
financial center of Arkensas, containing one-third of
the total urban population of the State. One-fourth of
its population is Negro. .

The economic base of Little Rock rests largely upon
nearby agrieultural and forest products such as cotton,
corn, feed, and vegetables. Important activities in-
clude transportation, warehousing, wholesele and' re-
tail trades, and State government activities. There is
some manufacturing of clothing, textiles, and other
cotton products, clay and timber products, fertilizers,
and the like. Large railroad shops furnish consider-
able employment. In the last year or so several large
wartime plants have been constructed nearby to pro-
duce aluminum, chemicals, and explosives.

Shreveport

Shreveport is also one of the older cities in
the Valley, having been founded about 1835 as a Red
River trading post to distribute supplies into the Re-
public of Texas, Old Mexico, and the Indian Terri-
tory. It has enjoyed rapid growth and js now the
second largest city in Louisiana. Thirty-five percent
of its population is Negro.

Tts present economy relies mainly upon sgriculturs
and oil. It is the principal shipping, distributing, and
banking center for the egricultural and oil territory
of northwest Louisiena, east Texas, and southwest
Arkansas. Industries are based on the processing
and shipping of timber, petroleum, cotton, and grain
and feed crops, and include oil and Jumber products,
window glass, fertilizers, cotton products, chemicals;
paper, oil-well equipment and supplies, and foundry,
feed, grain, and food products.

Springfield
Springfield has long been the established maiketi.ng
and transportation center for the Ozark plateau region
in southwest Missouri. It contains important railroad
shops and offices. Shipping facilities for the surround-
ing farm region are located here. It is th? center
of an important fruit, pouléry, and dairying mdl'lstry
that ships fresh milk as far as Boston and is said to
be the largest primary poultry market in the world.
Tts growth has been steady but its industrial develop-
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ment. has not been outstanding. There are some ment
packmg, cheese making, wood working, and Hilling
industries, as well as marble and lime works, This is

an important hospital and educational center for south-
ern Missourd.
Amarillo

This city, like those of Oklahoma, came into existence
about 50 or 60 years ago and has grown up at a phe-
nomenal pace along with the surrounding country.
Amarillo is the principal retail, wholesale, and shipping
center for the southern High Plains, which is a thriv-
ing oil, gas, cattle, and wheat section.

Its industries iriclude grain elevators and mills, oil
refineries, railroad shops, packing plants, steel fabrica-
tion shops, food and feed plants. Recent wartime de-
velopments include helium, zine, and synthetic rubber
plants in the nearby vicinity.

Other Communities

There are several important groups of mining com-
munities within the Valley as well as oil field. towns,
The tri-State lead and zinc district of Missouri, Kansas,
and Oklahoma, has produced such communities as
Joplin, Mo., Galena, Kans, and Picher, Okla,
Similarly the St. Joe lead distriet near St. Louis has
developed Bonne Terre and Flat River, Mo. Along the
upper Arkansas River in the Colorado Rockies there
are several mining communities such as Leadville and
Salida. The coal fields of eastern Kansas and Okla-
homa include Pittsburg, McAlester, and Hartshorne,
while the southeast Colorado coal fields ere served by
such towns s Walsenberg and Trinidad.

Most of these and other mining towns are character-
ized by a rather fixed population which fluctuates up
and down with the demands for their mineral
products. Somewhat different, however, are the oil
field towns such as Seminole, Borger, Pampa, Cushing,
Drumwright, and Burkburnett. This type of com-
munity usually springs up suddenly with the discovery
of oil and booms tremeridously for a few years, until
the oil play is over and the field settles down to
routine production. As the oil has become exhausted,
many oil towns have eventually passed slmost com-
pletely out of the picture or have remained merely as
“ghost” towns,

There are only a few industrial citieg. avithin the
Valley whose chief source of livelihood is manufactur-
ing. Among these might be mentioned such towns as
Ponca City and Bartlesville, which are refining centers,
Hearyetta and Sand Springs, which are small, heavy
industrial centers, and Pueblo, Colo., which is an iron
smelter and steel mill city.

The Valley contains & number of health and recree-

tion resorts, most of which are in the Ozark and
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Rocky Mountains. Hot Springs. Ark., and Sulphur,
Okla., both adjoin national parks where thermal or
medicinal waters are found. Enreka Springs, Ark.,
and Branson and Neosho, Mo., are resort communities
in the Ozark area. Colorado Springs, Colo., is one of
the principal tourist resorts in the Nation. These towns
have enjoyed a fairly consistent if unspectacular
arowth over a period of years, which may be increased
somewhat if greater emphasis i1s placed upon the recrea-
tional opportunities in the Valley.

Throughout the commercial timber country of
Missouri. Arkansas, Louisiana, and eastern Oklahoma,
there are many small saw-mill and wood-products com-
munities of which Mena. Ark., Ruston, La., and Idabel
and Poteaun, Okla., are typical. These towns usually
flourish until the nearby timber is exhausted, and then
slowly decline. Another group of communities which
includes Norman and Stillwater, Okla. and Fayetteville,
Ark., may be classified as educational or institutional
centers dominated by major universities or colleges, or
large institutions.

Virtually all the remaining communities in the Val-
ley are typical trading and shipping points for the
surrounding countryside, and their growth and pros-
perity have been determined pretty largely by the
character of nearby rural activities. They handle and
ship farm and ranch products, supply the needs of farm
people, and serve as local administrative centers.

Where the rural population is dense as in central and
eastern Oklahoma, southern Arkansas, northeast Texas,
and northern Louisiana, the communities are close to-
gether. Due to a combination of through transporta-
tion routes, dense rural population, and extensive oil-
field development throughout central and eastern Okla-
homa and eastern Kansas, over half of the urban popu-
lation of the Valley lives in a belt of cities and towns
150 to 200 miles wide extending down through this
section.

In the western ranching country and the eastern tim-
ber belt only a limited number of towns has developed.
The growth of individual towns in this group has
varied considerably according to the stability of the
rural surroundings. Where agriculture is sound, as in
the winter-wheat section of north-central Oklahoma
and southern Kansas, the communities have had a sure,
steady growth.

R

Problems of Communities

In the large view. the problems of cities in the Ar-
kansas Valley are the problems of cities thronghout the
United States. The first compelling consideration con-
cerns the changes due to the war and the forces set in
motion as a result of the war.

During the war, cities face increasing difficulties. .On
the one hand, many of them have to provide new facili-
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ties in housing, transportation, and utilities; on the
other, existing equipment and facilities are being worn
out.

Cities are expected to enlarge or maintain services in
the face of curtailed or declining revenues and loss of
manpower. They have had no plans prepared for
meeting war emergencies and are forced to meet changes
in piecemeal fashion. They have no statement of
specifications that shows where and how they fit into
the over-all national program.

Aftermath of the War

Changes and forcees set in motion by the war will bear
directly on post-war urban development; it cannot be
expected that cities will revert to the pre-wav sfafus
quo, either as to actual conditions or as to directions of
development.

The first phase of post-war effort will be tied to de-
mobilization, during the period when men must be re-
turned to manufacturing, farming, commerce, mining,
the service trades, and their homes. If the war lasts
long. there will undoubtedly be strong pressure when
peace is declared to make a sharp break with wartime
controls, to stop all war production, and to release men
immediately from the armed forces.

Unless plans ave prepared now, by and with the cities
as well as on other fronts, to be ready for “demobiliza-
tion” day, it will not be possible to meet this pressure
intelligently and head off disorder. The cities did not
have plans to meet the war; they must have plans to
meet the peace.?

Contributions to construction, particularly the expan-
sion of prefabrication in the production of housing,
may help make possible long-desired changes in
urban housing. Revolutionary air transport may
reduce urban concentration, call for smaller and spread-
out. ¢cities. Prefabricated housing may become a major
factor in slum clearance.

It is not necessary to go through the entire list of
changes that may take place to see quickly and clearly
that future patterns of cities are dependent in great
measure on what comes out of the war.

Outside Relationships

As pointed out heretofore, these problems facing
cities in the Valley are the problems that face cities
throughout the country. The same questions can be
asked concerning them: What is the future economie
role of this city? What industries will give employ-
ment? What balance of specialization and diversifica-
tion will make for urban stability? What services will
the city be called on to provide? What place will the

1For a list of specific social objectives for urban planning by My,

Frederick M. Babcock, Viee President of the Al]m(l Building Credits.
Ine., sce, Architectural Forwm, December 1042, p. 94,
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city have in relation to the economy of its region?
What do we have to do to meet changes due to the war
and how shall we go about meeting them?

But there are in addition certain problems individual
to the communities of the Valley. To a great extent
the future of the cities within the Valley will be affected
by future relationships between them and cities border-
ing the area.

There will need to be some study of how much the
cities of the Valley are subsidiary to these neighboring
metropolises, how much they are likely to be subsidiary
in the future. There will need to be some analysis of
the services now supplied by these outside cities to de-
termine which should be dispersed ‘throughout the
region, and which should continue to be centralized.
There will need to be consideration of similar displace-
ments of industrial activities in the movement of indus-
tries between these cities and the Valley, and in the
establishment of new industries.

Cities in the Valley are comparatively young but
some of the unhealthy conditions of older cities have
been allowed to develop. These must be removed,
possibly through city redevelopment agencies given
powers analogous to those of housing authorities. Per-
haps the housing authority, where it exists, can be
remodeled into a redevelopment authority and thus
provide a sounder base for slum clearance and
rehousing.

Healthy development consistent with the regional
characteristics and possibilities may be suggested in
patterns of housing and circulation designed in the
spirit of the open couuntry of this region. Urban con-
gestion should be prevented. as well as cleared. The
new forms of motor and air transport should be antici-
pated and physical patterns of cities should be designed
to meet the needs of these forms in expansion of cou.-
merecial and passenger airports and military and train-
ing fields, and in the consolidation of old and the
location of new terminals.

These general directions for planning will, of course,

COOPE

In the past the Arkansas Valley has depended pri-
marily on the usual business incentives for industriali-
zation. To date this has not been adequate. In the
main, the resources either have not been developed or
have been extracted and sent out of the area in raw
or semifinished form. Employment has been insuffi-
cient, and basic needs for consumer goods have not
been met.

The cooperative movement, along with individual and
corporate industrial organizations, can be of much value
in developing industries to use more fully the re-
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need specification. The people of the Valley, and those
State and Federal agencies assisting them, shoulgd begin
now to specify what they want and what they can work
out in terms of the regional character, resources and
development.

New Communities

A special urban problem likely to develop in this
region is the need for new rural communities which
may result as the plan for regional agriculture is
developed, and as rural industry is introduced. In-
creased mechanization of agriculture and the possibili-
lies of farm worker commutation may call for the
design of new rural communities.

Temporary Communities

There is also in the region the problem of tem-
porary communities to meet conditions imposed by
extractive industries—mining, oil, and lumbering. To-
gether with the design and planning of such temporary
communities, there should be a parallel program of
rescttlement and the orderly and economic liquidation
of communities of this kind which it is no longer
desirable to maintain.

Summary

In the making of this plan or framework for the
development of the Arkansas Valley no specific studies
of the possibilities or place of individual communities
have been attempted. Many urban communities face
the complicating problems of expansion; others, prob-
lems of maintenance, as they depend upon increasing or
decreasing basic resources. Opportunities for work
will be a prime requisite of the thriving community in
a nation committed to the full employment of the
people. Satisfactory living conditions, services, recrea-
tional and medical facilities and educational oppor-
tunities may weigh more heavily with the worker in the
future in the selection of a place to live.

RATIVES

sources of the Valley. Operating as they do on. the basic
principles of open membership, democratic control,
neutrality in political and religious issues, limited in-
vestment, continual expansion, and continaal education,
cooperatives provide a broad framework for the func-
tioning of economic democracy.

The ability of cooperatives to meet the needs of the
people of the Valley has already been demonstrated by
the amazing progress of rural electrification and nu-
merous other cooperative servieing, marketing, and
purchasing organizations.
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In the critical conflict between the technical need for
large eommercial and industrial organization, and the
social need for democratic control and concern for con-
sumer interests, cooperatives have a definite place. On
a national and international scale cooperatives have
proved themselves ecapable of effective organization.
Grown to greater size and strength, cooperatives can
provide a democratic service-based method of economic
organization to supply the needs of people while con-
serving and protecting the future interests of the com-
munity.

Present Cooperative Developmentis

A sizeable number and variety of cocperatives arc
now established in the Valley most of which are either
producer or marketing cooperatives.

The Valley is served by two cooperative wholesale
houses, one at Amarillo, Tex. (with a branch at Dallas)
and the other at North Kansas City, Mo. However,
no wholesale cooperatives operate in the southeast por-
tion of the area.

The most extensive cooperatives in the Valley are
the rural electrification cooperatives. In 1934 fewer
than 5 percent of the farm homes were electrified ; now
23 percent enjoy the benefits of electricity. Member-
ship in these community cooperatives totals 148,000.

Then there are approximately 550 cooperative cotton
gins in the Valley, about 80 consumer goods coopera-

tives, many credit unions, numerous farm machinery .

cooperatives, and a strong rice growers’ cooferative,
as well as cooperative purchasing associations and
health groups organized throughout the Valley for
low-income farmers.

Prospects for Cooperatives

While cooperatives are far from being the dominant
type of economic enterprise in the Valley, their con-
tinuance at the present rate of growth will soon have
a wholesome influence on costs of production and dis-
tribution. The rural electrification cooperatives have
reduced costs as well as extended services in their field.
However, 500,000 homes in the area yet remain without
electricity and at least 75 percent of these should be

electrified as soon as practicable. Small and large coop-.

eratives can be established to carry out this work.

Experiments are being conducted in cooperative land
ownership, and management, which may prove a solu-
tion to the problem of securing to individual members
the benefits of large-scale, mechanized, and specialized
farm production.

While cooperative ventures have sometimes failed in
the Valley, due largely to lack of education in the aims
and operation of such organizations, progress among
well-organized, well-managed cooperatives has been
rapid. Capital assets of one consumer group serving
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the Valley in part have grown from $3,000 to $700,000
in 11 years. Business during 1941 grossed $10,000,000;
during the first 6 months of 1941, business was 65 per-
cent ahead of that for the same period last year.

Through the Texas Federation of Cooperatives, re-
cently formed among the 850 cooperatives of Texas
education for cooperatives should progress more
rapidly than heretofore, particularly if the Federation
grows as it should beyond State lines, perhaps ulti-
mately embracing the entire Southwest.

All States in the Arkansas Valley have enacted
legislation authorizing the organization of agricul-
tural marketing cooperatives generally empowered to
engage in any activity in connection with the proc-
essing and marketing of agricultural products, and in
furnishing machinery and supplies to members. Legis-
lation granting cooperatives broad powers to engage in
miscellaneous commercial and manufacturing activities
not directly related to the marketing of agricultural
products has been enacted in Arkansas, Kansas,
Missouri, and New Mexico. Only in Arkansas and
Louisiana have marketing cooperatives been granted
specific power to furnish members with medical and
dental care, hospitalization, and related services.

Cooperative enabling legislation in the States where
it is now too restrictive should be expanded so as to
grant cooperatives in these States similar broad powers.

Now under consideration by the Texas Federation
of Cooperatives are the closer coordination of coopera-
tives and more activity in the refining and marketing
fields. At present, while there are numerous coopera-
tive cotton gins, there is no cooperative textile mill,
although rice growers’, cotton gin cooperatives and
cooperative feed mills use hundreds of thousands of
bags each year. Other textile products are also needed
in great quantities.

Synthetics are too new for present cooperative pro-
duction, and offer too many obstacles to free enterprise,
such as patent rights on processes, large capital out-
lays, needed research, and other factors; cooperative
shops to make metal tubes, rods, and sheets into finished
products should be possible.

The grain producer cooperatives, now primarily
marketing cooperatives, might engage in the production
of grain alcohol and essential materials for synthetic
rubber production, and food products such as flour,
cereals, macaroni, and mill feeds. There is also a great
and growing need for a feed and seed processing and
distributing cooperative (such as the Grange League¢
Federation and others) to service the increasing
dependence on livestock production in the Valley.

Means of Developing Cooperatives

The philosophy of the cooperative mevement is in
close harmony with the Valley plan for matching
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human needs and material resources. Historically, co-
operatives have minimized State lines and have looked
to community, regional, national, and world economic
organization on democratic principles.

The present regional structure of the cooperatives
should not be changed to form one region coincident
with the area of the Arkansas Valley. Rather all re-
gional cooperative organizations and Federal agencies,
such as the Rural Electrification Administration, Farm
Security Administration, and Bank for Cooperatives,
should be encouraged to help in the sound promotion
of cooperatives within the Valley.

The great need is for a broad, thorough educational
program to acquaint all with the deeper meaning and
sacial significance of the cooperative movement as a
growing part of free enterprise. At present, too many
members think of coopgratives as merely another way
to do business.

Coordination among existing cooperatives and co-
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operative agencies is also a prime requisite in further-
ing this type of enterprise. Another need in this'direc-
tion is a liaison between cooperatives and a strong re-
search council.

The study group method, whereby people in vari-
ous neighborhoods study their problems and later ex-
change ideas at community meetings, has proved a par-
ticularly successful method of education for cooper-
atives. The origin and maintenance of such study
groups throughout the entire Valley is a part of the
educational plan for the area. In this connection,
there is need for the preparation and acquisition of a
new body of material on cooperatives, direct and simple
in statement and dealing in a practical way with the
problems of the people and approaches to their solution.

In summary, machinery to promote cooperatives—
consumer, producer, marketing, and processing—should
be an important part of the social adjustment program
for the region.

RECREATION

Recreation should rank high in importance in the
program for harmonious development of human and
material resources of the Valley, for it has much to
do with the quality of individual living and social well-
being.

Recreation has its role also in the popular movement
which must acquaint the people with their vast po-
tentialities and arouse them to a realization of the
challenges of full employment in a program of in-
dustrialization and conservation.

Travel can bring an interchange of ideas and inti-
mate knowledge of the wide variety of scenic, soil,
mineral, water, power, forest, industrial, and cultural
resources. Improvement of highways, of waterways
and airways will promote such travel. Likewise, trails
for hiking, cycling, and horseback riding should be
provided. Under suitable conditions a chain of youth
hostels should make possible inexpensive journeying on
foot or bicycle from one end of the Valley to the other.

Rapid urbanization has increased the need for oc-
casional escape to a more natural environment., Disin-
tegrating forces in modern civilization demand pro-
vision for family recreation in country as well as town
and city. Especially popular forms of outdoor recrea-
tion for which facilities should be provided are sight-
seeing, fishing, picnicking, swimming, camping, hunt-
ing, boating, nature study, sports and games, horseback
riding, and organized camping for urban and rural
youth.

Present Recreational Background

Two natural recreation areas of national importance
are situated in the Arkansas Valley—the Qzark-

Ouachita Highlands and the Eastern Slope of the
Rocky Mountains. (Fig. 13).

Presenting as they do an attracfive panorama of
rugged, near-mountainous hills, rock formations, for-
ests, fast-running streams, voluminous springs, lakes
and caves, abundant wildlife, and 20 rivers, the Ozark-
Ouachita Highlands can and do serve a large part of
the Valley. Ringed by cities just outside the Valley
boundaries—Tulsa, Okla.; Kansas City, Kans.; St.
Louis and Kansas City, Mo.; Memphis, Tenn.; and
Dallas and Fort Worth, Tex.—these highlands are the
nearest natural recreation region for these cities and
for many hundreds of square miles of adjoining
territory. .

The Eastern Slope of the Rockies is vacation land of
scenic grandeur and cool relief from the torrid summer
heat of the plains. Developments in both these areas
are lacking; possibilities are great.

Rich wildlife resources are to be found in Arkansas
and northern Louisiana. Most of the waterfowl of the
great Mississippi flyway winter there. Wild ducks are
counted by the millions and fifty thousand hunters
take a million ducks and geese each winter. Omne of the
15 wildlife refuges comprises 110,000 acres.

State and Federal Developments

Acrtificial lakes, such as the one at Denison, Tex.,
covering 95,000 acres, add to the Valley’s recreation
opportunities. However, while these lakes have been
multiplying, certain areas—particularly the High
Plains—are much in need of such developments.

Thirty Federal recreation areas now provide week-
end and vacation facilities, and 85 State parks have



104

been developed within the Valley. In the Federal
group there are 2 national parks, 1 national monument,
8 national forests, 2 game refuges, 10 land-utilization
projects, and 6 Soil Conservation Service reservoirs.
A pproximately 110,630 acres of this Federal land are
now devoted to recreational uses. The 1938 attendance
counts and official estimates indicated that more than
2,500,000 visitors enjoyed the available facilities.

Of the areas of State park calibre, 9 are in the
Missouri State Park System, 6 in Arkansas, 4 in Kan-
sag, 9 in Oklahoma, 4 in Texas, 1 in New Mexico, and
1 in Colorado. There is a total of 97,362 ncres in
this group, which accommodated nearly 2,000,000 visi-
tors in 1938. Increased travel during 1939-41 over-
taxed the facilities on these Federal and State areas.

Why an Investment in Recreational Facilities?

The establishment, development, and operation of
public outdoor recreational facilities at all levels of
government constitute a public service and are not in-
tended as money-making investments. The service ren-
dered is accepted by the public as a valuable social con-
tribution to its welfare. Therefore, the financing of
these benefits is a public responsibility just as is the
public financing of schools and highways.

However, recreational activities, particularly of the
vacation travel type, are conducted on such a huge scale
in this country that in thosc areas having unusual
recreational assets, the income of the tourist business is
a major factor in the.local economy.

Basis for Public Expenditures

In order to arrive at a possible financial basis and
justification for public expenditures on recreational
areas in the Arkansas Valley, certain indices of the
volume of annual tourist retail expenditures were fol-
lowed. For example, the report by the United States
Travel Bureau on travelers’ retail expenditures in 1939
stated that $5,751,000,000 (an average of $45 per capita)
was spent that year by tourists in the United States.
Based on the Valley-States’ averages, the Valley’s pro-
portionate share of this national expenditure should
have been $335,552,000.

Since the Valley contains 2 major recreational zones
of national importance, and is criss-crossed with high-
ways eargving heavy tourist travel, it can be assumed
that more tourist expenditures come into the Valley
than go out of it. For instance, it was estimated by
the Conoco Survey, the American Automobile Associa-
tion, and the United States Travel Bureau that 2,450,-
000 cars carrying 5,822,000 tourists visited the Ozark
country in Arkansas in 1937 and that tourist expendi-
tures werc approxXimately $85,000,000. In Missouri,
the Ozark Recreational Association estimates an in-
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come of $80,000,000 per year from the tourist business;
while it is believed that in New Mexico the number of
tourists equals 10 times the resident population of that
State and brings an annual income of $50,000,000. In
the Colorado State Highway Planning Report, it is
estimated that out-of-State recreational travel brings
an income of $32,000,000 annually.

In its 1940 analysis of the economic value of vaca-
tion travel, the United States Travel Bureau stated that
the increased importance of tourist expenditures in
maintaining the stability of State economy has been
demonstrated throughout the Nation in the past few
years. In those States containing substantial acreage,
set aside for recreational utilization, the per capita
return in tourist expenditures runs from $60 to $91,
as against the national average of $45. It is further
stated that tourist interests are sensitive to promotional
stimulus, as illustrated by the fact that there has been
an average increase of 25 percent in tourist travel in
those States actively promoting it. The figures show
a 500 percent return on promotional investments.

If the recreational facilities of the Arkansas Valley
are brought up to a minimum standard, and the po-
tential facilities are developed and promoted, it can
be assumed that the increased tourist business experi-
enced in other parts of the country would follow. For
instance, if $20,000,000 were expended each year for 3
years on the recreational program, it is probable that
the increased tourist business would approximate an ad-
ditional $125,000,000 per year.

Recreational accessories, such as pleasure cars and
sports equipment—including eclothes, guns, fishing
tackle, shells, golf clubs, balls, tennis rackets, films,
etc.—are now largely manufactured and distributed
outside the Valley. Some $40,000,000 are expended an-
nually on guns, ammunition, fishing tackle, and other
fishing and hunting equipment. If some of these prod-
ucts were manufactured locally, and if the local handi-
crafts, such as ceramics, art work, jewelry, souvenirs,
and food specialties, Were exploited in the Valley, the
tourist income would be still greater.

The vast sum expended by tourists is not concentrated
within any one industry, and because it flows into all
retail channels, it is available for use almost immedi-
ately, thereby increasing the turmover of the Nation’s
mohey and its buying power.

Recreation Needs

Public outdoor recreation facilities in the Arkansas
Valley are inadequate to meet the existing needs for all
types of use. Deficiencies in c¢ity, town, community, and
county playgrounds, parkways, picnic groves, parks,
and recreation areas are pointed out in all previous
studies and surveys of the situation.

Existing public recreation areas and parks for va-
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cation and week-end use are fairly well distributed over
the Valley, except in the northwestern section. How-
ever, these sites are for the most part insufficiently de-
veloped to accommodate the demand.

As the major vacation areas of national significance
within the Arkansas Valley, the Ozark-Ouachite High-
lands and the Eastern Slope of the southern Rocky
Mountains must meet the heaviest tourist visitation.
Also, the Arbuckle Mountain district in Oklshoma, in-
cluding Platt National Park, the Lake Murray State
Park, and the Denison Reservoir, is a terminal objective
of considerable vacation travel. .

In these three mational vacation areas provision
should be made to accommodate greatly increased
tourist travel. It can be predicted that a portion of this
traffic will come in increasing numbers by airplane, and
consideration should be given to the encouragement of
recreation travel by converted bomber planes after the
war as one means of stabilizing the vast war sirplane
industry on a peace-time basis. Air transport should
be cheaper, safer, and more enjoyable than long-dis-
tance travel by car. Supplemented ab flight terminals
with the availability for rent of inexpensive small cars
of the Army “jeep” and “peep” types, of which there
may be o post-war abundence, pir transportation may
eventually supplant the automebile as the predominant
mode of long-distance pleasure travel.

With this prospect in mind, it is recommended that
airport sites for pleasure traffic be selected, developed,
and operated in the three principal vacation areas of
the Arkansas Valley.

Also in these three areas, extensive hiking, bicyele,
and horseback riding trails should be provided to meet
and encourage this most wholesome type of recreation.
These trails should be planned and constructed in con-
nected loops of varying mileage and should be provided
with inexpensive overnight lodge accommodations.
They can be located in conjunction with scenic high-
ways ov parkways which are also recommended as &
necessary development of the recreational resources of
the Valley.

River boat travel is another most enjoyable form of
relaxation and some of the rivers of the Valley will of-
for opportunities for this sort of recreation. That part
of the Arkansas River stretching through the O{.ark
country from Muskogee, Oldla., to the Mississipp Ryer,
should be provided with houseboats and with oceasional
docking facilities at scenic stops and supply stations.

Bringing public outdoor recreational areas, §y§tems,
facilities, and possibilities up te acceptable minimum
standards for all types of use for the residents and visi-
tors of the Valley, would require:

1. Playgrounds within easy walling distance (quer-
ter of & mile) of all children.
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9. Playfields and neighborhood centers within & mile
of all citizens. s

3. Natural or artificial parks extensive enough th
preclude overuse and situated within 2 miles of all
citizens,

4. Tmprovement and maintenance of water quality on
selected streams to meet standards suited to recreational
use.
5. Parkways along waterways and as connecting links

- between major units of the recreation ares system.

6. Recreation areas for water sports, picnicking, and
day and overnight camping and biking, within 25 miles
of everyone in the Valley. These areas should provide
for baseball, softball, tennis, volleyball, badminton,
horseshoes, swimming, musical and dramatic presenta-
tions, competitive sports, festivals, pageants, daneing.

7. Extensive public vacation areas characterized by
forests, rugged terrain, lakes and streams. On such
properties are needed camp grounds, cabin colonies,
group camps, and various public resorts. The shore-
line of major lakes and streams should be reserved for
public use.

Proposed Program of Investment

An adequate recreational program in the Arkansas
Valley would necessitate a 5-year program of capital
improvements and additions involving total expendi-
tures of the following approximate amounts:

Town and city playgrounds and parks:
170 villages at §10,000 average——— §1,700, 000
20 towns at $20,000 average_- 780, 000

S cities at $100,000 average.—----- 800, 000
8 metropolitan cities at $300,000
AVELALE commmmmmmm o mmmmmm o= 2,400, 000

$5, 630, 000
County parks and water recreation areas:

330 counties at $50,000 average———-—-—mm- 18, 800, 000
State parks and recrention areas:

Improvements existing areas, 33 at $200,000_- 6, 600, 000
8 undeveloped State sites at $400,000_——aemm- 3, 200, 000
Federal areas:.

National Parks improvement; existing areas__. 900, 000
National Forests recreation improvement ; ex-

isting areas. 3,851,000
Natlongl Forest wildlife {mprovement ; exist-

{Dg ATEAS. - ommmmmm e I—— 720, 000
National Forest proposed new areas (recrea-

tion) --- - : 2, 841, 000

National Forest proposed new areas (wlldllfe'r):_, 2, 465, 000

National Wildlife Refuges — existing areas
ts. 1, 250, 000

1y
National Wildlife Refuges proposed new areas 3, 000,000
Recreation developments and wildlife improve-
ments at 95 major power, tlood, or Irrigation
TOSEIVOINY e ommmmmmm e mmm o o 10, 600, 000
Recreation developments at 20 minor propesed
power, floed, or irrigation reservoirs at
— 800, 000

$40,000 each
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Federal areas—Continued.
Five, recreation regervoirs in areas not served
by any existing or proposed water facilities

at $350,000 each $1, 750, 000
One thousand miles of parkway at $40,000

per mile Z.- 40,000, 000
Five hundred miles of hiking, bicyele, and

horse trails at $300 per mile - 150, 000
Twvelve trail lodges at $20,000 each . ____ 240, 000

Ten boat houses (floating lodges), at $100,000
each 1,000, 000
Three recreation airports at $1,000,000 each__ 3, 000, 000

Total $104, 050, 000

Of this total expenditure, approximately 10 percent
would be for land secquisition, 40 percent for materials,
and 50 percent for labor and supervision.

Regional Plonning, Part XII—

The State planning boards in all States would be ex-
pected to arrange for the desired participation of the
people, individuals, institutions, State agencies, munici-
palities, and local units of government within the State
in planning local recreational programs and facilities,
In connection with this work cobsideration would be
given to aspects of the regional plan affecting their
communities, -

Recreational development of an area like the Qzark-
Quachita Highlands requires the cooperation of the
people of Arkansas, Missouri, and Oklahoma affected
by such a development. This cooperation may be
worked out through the regional field office of the
National Resources Planning Board and the Planning
Boards of the interested States.

EDUCATION

The implementing of specific proposals relating to
people, land, water, industry, and power calls for in-
dividval and group adaptations that are essemtially
educational. Industrializetion, for example, implies
more thin mere mechanization; along with it must
come education for leadership, education in public atti-
tudes, and education for skills, Any democratic pro-
gram for conserving water, land, and mineral resources
must therefore rest on and grow out of popular atti-
tudes which put right values on thess Valley assets.
Education can develop such concern.

On the Valley Level .

Education on the Valley level should coordinate
the effort of regional agencies, further industrial re-
search, stimulate elementary and adulé education, and
provide for recreation.

Coordination

Operating through many channels are various Fed-
eral, State, and private agencies. These have been
evolved out of and are designed to ineet specific needs
of the Valley. If thoroughly integrated in purpose
and procedure, these agencies, with their already vast
personnel resources, might be almost enough to bring
about needgi Valley adjustments. But some of them
are so extensi¥e that few members of their own per-

sonnel understand the scope and workings of their own -

programs.

A Valley-wide effort toward integration of all con-
structive forces is clearly needed. While this effort
might have administrative aspects, it would be in es-
sence educational, and educationel techniques must be
used to emphasize, in the thinking of the personnel of

all agencies, the interrelatedness of the problems of the
region, and to unite all their efforts in using the re-
sources to bring full employment and a good level of
living to the Valley.

Research

There are historic reasons for the retardation of the
South in the industrial movement. The South’s back-
wardness in scientific inquiry has roots in the same
causes. Until very recently the great research labora-
tories of the Nation, whether sponsored by private in-
dustry or Federal or State government, were almost all
in the North. The research on oil refining, naval stores,
and more recently, the Regional Research Laboratory
of the Department of Agriculture at New Orleans are
examples of increasing emphasis on research on the
utilization of southern raw materials, Although far
from adequately financed, State institutes are making
increasingly important contributions in this field. The
various foundations and private industry are making
important contributions for research work.

As previously suggested, & means of blending and
relating these research efforts through a council is
desirable. The problem of development of a commer-
cial effort from a laboratory method requires consid-
erable expenditure in pilot plant experimentation,
Valuable contributions to the industrialization of ‘this
area would come from the suggested laboratory de-
signed to try out processes developed by research as
these processes meet the needs of the region, Educa-
tion has an important, function to perform in keeping
the public informed and supporting efforts to develop
methods of utilizing the resources of the Valley
through well equipped and financed research work.

Colleges and universities, in addition to academic and
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professional treining, have & great opportunity to lead
in developing attitudes, concepts, and methods of utiliz-
ing the resources of the region for the betterment of all
the people of the Valley and the Nation, More and
more these institutions will concern themselves with
the utilization of local resources and be rewarded by
more generous funds for this effort as their contribu-
tion is felt by the people they serve.

These institutions now train the workers who become
the research men of the larger private industries, The
benefits from such research may indirectly benefit the
people of the ares. However, in the interest of a
healthy private competition, too exclusive an owner-
ship of the patent rights to processes may be detri-
mental. Likewise, “public patents” free to all may
actually delay development of a process inasmuch as
a company may find, after expending large sums in
perfecting, experimenting, and developing a market for
a product, that other companies freely come in and
reap the benefit of their work without paying their
share of development costs. Some form of limited

exclusive use of such public patents may be necessary

for proper development.

But there is need of other than industrial research.
More research is needed, for example, in conservation
of resources and organization of farms, in diets and
levels of living in sociology, agricultural economics,
education, nutrition, and housing. This region should
assume its just responsibility, proportionate to its
enormous size, great population, varied and extensive
resources, to push open the doors on new vistas of
knowledge of natural laws in general and of human
growth and behavior in particular.

Colleges

In institutions of higher learning throughout the
Valley, work should be designed to motivate the desire
for human service in terms of the region’s needs and
resources, and to multiply the knowledge and skills
needed in engineering, in manufacturing, in research,
in agricultural production, in marketing, in govern-
ment. Every possible assistance should be given to
tolleges and universities of the Valley in soundly has-
tening the transition from purely academic to func-
tional education.

Teacher-training institutions can be especially inﬂl.l-
entisl in regional development, for every teacher is
charged daily with instructing about two-score young
people. Accordingly, it is essential that the instruction
in these institutions be related as closely as possible to
solving the problems of the Velley in terms of its great
resources. Some excellent materials have recently been
prepared to further this work; others. are needed for
the promotion of these purposes. The nature of
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instruction should be increasingly realistic and
dynamie. ) >
On the Community Level
Public Adjustment

A Valley program calling for changes as profound
&s full employment will demand both general and
particular adjustments.

To provide electric current at moderate rates to
682,000 new homes is not to assure optimum use of
current by those who have grown up in a routine of
meeting demands for repetitions chores with their own
strength. Only slowly will they change to mechanical
means for washing, ironing, sewing, pumping, sawing,
cooking, cooling, ventiloting, cleaning, and the like.
The Rural Electrification Administration program for
demonstrating such equipment, and placing needed
items in the homes on trial, with option to buy over a
period of time, is one kind of education needed in the
Arkansas Valley.

Sanitary Facilities

Hookworm cannot be eliminated by tests, medication,
and construction of outhouses, unless the people can
be educated to use, as well as have, sanitary facilities.
Ruming water, with proper sewage disposal, will
not be in universal demand or use unless & practical
program of personal adjustments is instituted.

Full employment will demand deep-seated adjust-
ments on the part of hundreds of thousands of farmers.
Many of our urban problems result from presuming
that the shift from farm to urban living can be left to
chance. Institutes for industrialization should be held
throughout areas of unemployment and undevelopment,
acquainting those in need with the meaning of indus-
trialization, teaching skills in terms of aptitudes and
demands, and pointing the way to family adjustment in
new employment. )
Community Edueation

But beyond individual and family adjustment, the
plan for the Valley calls for united community action
to realize the progress that is possible,

Community education should center abont problems.
People think only when they are confro_nted with
problems. They grow enly as they solve problems.
Commurity councils organized by the people of the
community for discussion, plenning, and action can
assure a broad, well-rounded development.

Tealth must be studied as a matter of community, as
well as individual, concern for all are affected by the
health of all. Housing, as it affects health, self-respect
and group sttitude, concerns us all. And so with the
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vprevalence of criwme, overcrowding on farm lands, high
cost of credit to the small borrower, waste of land
through erosion, waste of gas and oil through unwise
exploitation, waste of forests through fires and reck-
less cutting, lack of industrializetion, undeveloped
water power, needed recreational resources, cost of
floods, want of knowledge of industrial skills, further
democratizing of industry, beautification of highways,
stamping out of pests of all kinds, further discovery of
natural resourees, essential need of industrial and other
research.

We must see all these and other problems in their
inter-relatedness, see them against the baclkground of a
region, a democratic form of government and a people
able to solve them largely through their awakened un-
“derstanding and their own effort.

The School's Part

There is need of an integrated effort to acquaint the
hundreds of thousands of young people of the Valley
with the potentialities and problems of their environ-
ment, so that they may be encouraged to throw their
weight behind the programs of community develop-
ment. These young people constitute a powerful re-
source both in planning and in the execution of plans.
But they tire of dull, static, remote studies. Many
capable boys and girls drop out of school who would
continue and eagerly take part in a more constructive
program looking toward the welfare of 2ll. They thus
multiply competition for jobs while they limit their
ultimate usefulness.

In this Valley, there are 130,000 or more youths in
each age group between the ages of 15 and 20, inclusive,
or o total of 780,000. Although there are wide varia-
tions within the Valley, about one-fourth of these boys
and girls enter *high school; about one-half of those
who enter complete the courses. Thus, about 641,875
young people of this age group are either out of school,
unemployed, underemployed, or withholding a job from
an adult. High-school attendance and graduation are
lowest in the east and better toward the west and north,

Schools should enrich their programs and increase
their holding power so that no youth under 18 years of
age would be part of the labor force, and none older
than that age would be without education for economic
competency.

Much benefit has come in those cases, now rapidly
increasing™In number, where schools have ventured
intelligently on such enterprises as hot-lunch programs;
hotbeds for producing early spring plants; landscaping
the grounds around schools, homes, and public build-
ings; draining malaria-producing ponds; building
sanitary outhouses (in conjunction with other hook-
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worm-control measures) ; performing elementary but
needed research; making their own playground equip-
ment; operating a hatchery; equipping a materials bu-
reau; developing a folk museum; operating school
cooperatives; helping direct traffic; interviewing people
of concern on public matters; seeking new community
resources; checking erosion; tending demonstration
forests.

New study material should be prepared for the Val-
ley as a whole, with separate supplementary treatment
of the resources of each of the subregions, or areas.
This material should be adapted to different age levels,
from elementary school through college; it should be
functional but, by its constructive viewpeint and
graphic presentation, stirring to the imagination and
social consciousness of the students. Such texts should
lead the students into physical as well as mental par-
ticipation in the program. True education would thus
lead into most effective citizenship.

School administration has constantly broadened. It

.is now jointly local, State, and Federal. There is need

of some further shift toward Federal support and super-
vision to insure more equal opportunity to all children
of the Valley. Now the annual per-pupil cost of educa-
tion for some children of the Valley is 10 times that of
some others. - Such discrimination tends to perpetuate
class distinctions and other undemocratic tendencies.
The resulting continued ignorance among the depressed
grougs- threatens the health and security of all.

Federal 4id should help provide vocational schooling.
A start has been made through the George Dean Act,
providing training in diversified occupations. In this
training and guidance program, students study various
occupations at the school, and work under supervision
in shops of the community. But local as well as State
and Federal funds should be used in providing a con-
sistent and expanding program designed io develop
scientific habits of thought and skills in manipulation,
Such work should be a part of the entire educational
program.

Growth into the new citizenship will demand more
then familiarity with textbook truths, There will be
related mental and physical participation in purposes
appropriate to the abilities of the students and real to
them in social awareness. Such eitizenship will be con-
cerned with human and material values within the com-
munity, the region, the Nation, and the world.

The Program for Education

The best means for strengthening education within
the Arkansas Valley will be to demand of education the
performance of important functions. There are no
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problems in the Valley that cannot be solved by a pro-
gressively educated public. Schools can be broadened
to serve the region in these respects:

L. Development of an awareness of the Valley's needs
and resources.

2. Creation of s justifiable confidence that, through
adjustment, all the basic needs of the people can be
provided.

8. Development of a cooperative attitude based on
the service motive without related self-interest.

4. Instruction in the number and nature of present
constructive agencies within the Valley.

5, Initiation of greatly needed research.

6. Training of all youth to the age of 20 in suitably
varied schools. Provision should be made for the
necessary cost of such instruetion, and students should
be permitted to incresse their earning powers gradu-
ally from about the fifteenth through the twentieth
years, but should be kept out of the regular labor force.

7. Establishment of special residence centers, con-
servation camps, trade schools, courses in regional agri-
cultural adjustment, business schools, and other ar-
rangements to provide training and guidancs to those
not adaptable to present high schools and colleges.
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8. Assistance to all schools in growing in the related
directions of functionalism, continuity, interast basis,
ectivity, integration, and democracy. ‘

9. Education for wise use of leisure.

10. Absorption of all demobilized soldiers and war
workers who wish to continue their training into the
regular or special schools and colleges, giving financial
2id and guidance asneeded toward completion of study
and adjustment in industry or agriculture.

11. Broadening of interests to include the order and
security of the Nation and world through necessary
legislative, judicial, and executive means,

12. Stimulation of adult participation in planning
for community needs, for employment opportunities,
for housing, and for conservation and best use of re-
Sources.

To do all of these things in the Valley, means must
be found to insure a seasonable salary to all qualified
teachers and a Teasonably continuous employment. A
staff of such teachers, thoroughly informed and believ-
ing in the people, the resources, and the opportunities
of the Valley, can do more than millions of dollars
spent in other ways to bring a reasonable prosperity,
health, and satisfaction to the people of the Valley.



