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This study has been reviewed and accepted by the White River
Basin Coordinating Committee composed of representatives of the
Departments of Agriculture; Army; Commerce; Health, Education, and
Welfare; and the Interior; the Federal Power Commission; and the
States of Arkansas and Missouri. The Little Rock District, Corps of
Engineers, acted as chair agency.

The White River Basin Coordinating Committee report was pre-
pared at field level and presents a proposed plan for the development
and management of the water and related land resources of the White
River Basin. The report is subject to review by the interested
Federal agencies at departmental level, by the Governors of the
affected States, and by the Water Resources Council prior to its
transmittal to the President of the United States for his review and
ultimate transmittal to the Congress for its consideration in author-
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COMPREHENSIVE BASIN STUDY
WHITE RIVER BASIN
ARKANSAS AND MISSOURI

SUMMARY

X INTRODUCTION

———= The purpose of the White River Basin Comprehensive Study,
authorized in 1962 and included in the 1963 Civil Works budget, was
to determine the foreseeable short- and long-term water and related
land resource needs in the basin; formulate a plan of development
to provide for the best use, or combination of uses, of the resources of
the basin to meet these needs; determine what projects or programs with-
in the plan shouid be initiated within the next 10- to 15-years; and
determine the extent of Federal and non-Federal participation in these
projects or programs./%

]
2.  ORGANIZATION |

a. The White River Basin Coordinating Committee, composed of
representatives of the Departments of Agriculture; Army; Commerce;
Health, Education, and Welfare; and the Interior; the Federal Power
Commission; and the States of Arkansas and Missouri, was formed to pro-
vide guidance for conducting the study and to coordinate the efforts
of the Federal, State, and local agencies concerned. The District
Engineer, Little Rock District, Corps of Engineers, was Chairman of
the Committee.

b. An Inter-Agency Planning Committee, composed of a represent-
ative of each member of the Coordinating Committee, and operating under
its guidance, was responsible for continued field level coordination
and administering preparation of the studies and report.

Ce Work groups were formed to determine water and related land
resource needs and conduct other specialized studies. Member agencies
of the work groups were those which had an interest or responsibility
for accomplishing certain phases of the study. The Chairman agency was
generally the agency which has responsibility for conducting that phase
of the study under existing Federal legislation.

3. THE BASIN
a. The White River Basin contains about 27,765 square miles,
17,143 in northern and eastern Arkansas and 10,622 in southern Missouri.

About 62 percent of the basin is in forest and the remainder is princi-
pally agricultural lands.

—————t—— - -— - - i ——




b. The main economic activities in the basin are agriculture
and light manufacturing. Principal crops grown are soybeans, cotton,
rice, and hay. Principal manufactured products are those that originate
from forests and foods and the apparel industries.

c. The White River Basin economic study area is composed of
L9 counties all or partially within the basin, plus adjacent Pulaski
County, which are directly affected by the utilization of the water
and related land resources of the basin. TIts population was about
1,188,000 in 1960 and is expected to grow to about 2,400,000 by the
year 2020. In 1960 the per capita personal income of the economic
study area was about $1,410 which was only about 64 percent of the
national average for that year. However, as the basin becomes less
dependent on agriculture, its economy is expected to expand faster than
that for the Nation. The expanding eccnomy will intensify the need
for development of the water and relsted land resources of the basin
and forms the basis for projected resource needs.

d. Major water and related land resource developments in the
basin are € Federal dam and reservoir prcjects having a storage capacity
of 16,062,000 acre-feet for flood control, hydroelectric power, water
supply, and recreation and fish and wildlife uses; 10 Federal local
protection levees which protect about 484,000 acres of rich allu-
vial valley land; about 10 private levees which benefit about 275,000
acres; numerous drainage facilities; 9 watershed protection and flood
prevention programs encompassing about 560,000 acres and including
57 storage structures and 453 miles of agricultural water management
channels; 3 National Forests comprising about 1,200,000 acres of
Federal lands with many recreation sites, trails, and scenic drives;

a national wildlife refuge containing more than 116,000 acres; 110
miles of National Scenic Riverways with adjacent land holdings in
fee-title and scenic easements comprising about 87,000 acres; 2 national
fishery research stations; about 17,000 acres in 14 State parks; 24
State game management and hunting areas comprising about 267,000 acres;
11 State fishing lakes having an area of about 2,765 acres; 7 fish
hatcheries; 14 stream segments comprising about 4l ,500 acres managed

by the States for trout fishing; and numerous municipal parks, lakes,
and private ponds.

k. WATER RESOURCE FROBLEMS AND NEEDS
a. The studiee reveal that, even with the existing and scheduled
developments functioning, the water and related land resource needs are
great and are expected to increase rapidly with the expanding economy.
b. Flood losses, considering pro jected future economic condi-
tions, are estimated to average about $97,000,000 annually on 1,940,000
acres of agricultural land and other property subject to flooding.

¢. There are about 3,400,000 acres in the basin which suffer
wetness hazard. This includes about 1,800,000 acres of crop and grassland
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on which agricultural production is impaired because of the wetness
hazard.

d. There are about 9,000,000 acres in the basin which produce
below optimum capacity because of abusive farming practices, overcut
forest, overgrazed land, or general lack of proper land management.

e. Considering the availability of water for the basin as a
whole, there is sufficient water to serve all purposes. However,
several cities and communities located in headwater areas of the basin
are now or will be experiencing municipal water shortages in the future
during low flow periods unless proper facilities are planned and con-
structed. In 1965 approximately 48 million gallons per day (m.g.d.)
were used in the bvasin for municipal and industrial water supply
purposes. This use is expected to increase to 140 m.g.d. by 1980;

196 m.g.d. by 2000, and 257 m.g.d. by 2020.

s i Pollution of streams in the basin at the present time is
not extensive or widespread. However, severe pollution problems do
exist on the James River downstream from Springfield, Missouri, and
on the White River downstream from Fayetteville, Arkansas. On the
James River downstream from Springfield, it is estimated that an
average flow of 27.4 m.g.d. would be required by 2020 to augment
existing flows for control of water quality. Approximately 12.5 m.g.d.
would be required on the White River downstream from Fayetteville
by 2020 for the same purpose. Also, there are several small communities
located in headwater areas which have potential localized pollution
problems.

g. In most upstream headwater areas irrigation water will have
to come from storage for that purpose. 1In the Coastal Plain portion
of the basin there will be sufficient ground water and surface water to
meet projected water supply and irrigation requirements to the year 2020.

h. It is estimated that the amount of hydroelectric power that
could be advantageously utilized in the market area in addition to
existing and planned hydro-developments in the area will increase from
L,240 to 29,640 megawatts between 1980 and 2020.

1. The demand for outdoor recreation and fishing and hunting
opportunities is rapidly increasing. The demand for recreation
opportunities for the four major recreation activities of boating,
swimming, camping and picnicking is expected to increase from 18.0
million activities occasions in 1965 to 1uk4.4 million activities occa-
sions in 2020. Unsatisfied demand for man days of fishing opportunities
will amount to 704,000 man days by 2020. Unsatisfied demand for all
types of hunting in the basin will amount to about 1,154,000 man aays
of hunting by 2020 unless present restrictions on use of lands for
hunting are removed.
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3. The crooked alignment of the White River and low stages
during summer and fall months greatly restrict its use for navigation.
It is estimated that if a 9-foot deep navigable channel were provided,
commerce on the lower White River would amount to about 6.5 million
tons by 1980 and increase to about 15 million tons by 2020.

k. There is a need for the preservation of areas of archaeolog-
ical and historical importance and the many points of natural scenic
beauty.

3 Continued development of the water and related land resources
of the basin dictates a need for good water management. Development
of an adequate hydrologic instrumentation system and increased hydro-
logic studies will be important in the future.

D« PLANNING CONCEPTS

The objective of plan formulation was to develop a comprehensive
plan which would serve as a guide for the best use of the water and
related land resources of the basin to meet all foreseeable short- and
long-range needs. To accomplish this objective the Coordinating
Committee adopted the following planning concepts.

a. A coordinated comprehensive plan for the time-phased develop-
ment of the water and related land resources of the White River Basin
through the year 2020 would be formulated and presented in the report.

b. Elements of the comprehensive plan should be compatible with
each other and should provide an arrangement of projects and programs
flexible enough to meet the changing pattern of needs that would un-
doubtedly result from unforeseen demands placed on the environment of
the basin.

Co Full and equal consideration would be given to all purposes
which could be served by water and related land resource development.

a. In determining the composition of the plan, each separable
component should be considered on the basis of the contribution it would
make in net benefits to the White River Basin, the States of Arkansas and
Missouri, and the entire Nation.

e. All benefits and costs, both tangible and intengible, would
be given full consideration in arriving at the recommended comprehensive
plan.

f. The plan would recognize expressed desires of local people
and protect their rights and interests as well as those of the States
and the Nation in determining the development of water and related land
resources and the preservation and protection of established uses.
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g. The plan would include existing, authorized, and formally
proposed projects and programs of Federal and non-Federal agencies which
were compatible with the balanced comprehensive development and use of
the water and related land resources of the White River Basin.

h. It would be recognized in the plan that additional studies
might be required for some projects and programs to support specific
recommendations for State or Federal authorization or development by
private interests.

e Provisions should be made for a periodic review of the
comprehensive plan. This review would serve as a basis for keeping
the plan current and for subsequent action.

6. PROJECTS AND PROGRAMS CONSIDERED

a. Numerous main stem and major tributary reservoir sites
were investigated for flood control, hydroelectric power, municipal
and industriel water supply, water quality control, and recreation and
fish and wildlife. Consideration was also given to conventional and
adjacent type pumped-storage facilities for production of hydroelec~
tric power.

b Ievees were considered for the protection of low-lying
areas along the major streams where considerable flood damage would
continue to be experienced even with reservoir regulation.

C. Watershed protection or land treatment measures were con-~
sidered on all areas where such measures are needed to conserve and
promote productivity and protect the land.

d. Floodwater retardation structures were considered in up-
stream areas where there are flood problems and sites for structures
are available. Where there is a need, such sites were also investigated
for municipal and industrial water supply, water quality control, rec-
reation and fish and wildlife, and irrigation.

e. Channel improvement and other drainage facilities were con-
sidered for flood control and drainage on lands which are too wet
for farming or where production is reduced by wetness.

z. Flood plain management was considered as an alternative for
other flood control measures. However, the basin is predominantly
agricultural and there is evidence that the future economy of the basin
will continue to a great degree to be dependent on agriculture. There-
fore, the flood plains do not and will not lend themselves to flood
plain management as the chief solution for elimination of flood damages.
The proJjects and programs included in the comprehensive plan do not
preclude flood plain management if future development dictates that it

\
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is proper. 1In fact, under these circumstances flood plain mansgement
would be compatible with the basin plan and complementary to it.

g- Provision of water to irrigate land which can profitably
use additional water for crop production and is physically suited to
irrigation was considered.

h. Various types of developments were considered to meet the
needs for water and related land resource recreational opportunities
in the basin and area of influence. These included main stem and major
tributary reservoirs, upstream reservoirs, preservation of streams,
National Scenic Rivers, preservation of areas of unusual archseologic,
historic, and natural scenic value, development of additional recrea-
tion lakes and the acquisition of additional land within National Forests,
enlargement of an existing National Wildlife Refuge and an existing fish
hatchery, regulation of tailwater temperatures and access to the tail-
water below large reservoirs, providing access to fish and wildlife
habitat within leveed areas, public lakes for fishing and hunting,
stream access, municipal impoundments, farm ponds, and land acquisition
for wildlife management.

i. Improvement of the lower White River from the mouth to
Batesville, Arkansas, for navigation was considered.
~

Consideration was given to providing an adequate hydrologic

and mﬁlwnrqlngi‘ monitoring network for the besin.
T COMPREHENSIVE PLAN OF DEVELOPMENT

a. The comprehensive plan of development for the water and
related land resources of the White River Basin includes existing
projects and programs and those under way; certain authorized projects,
and certain projects and programs proposed for authorization in prior
reports; and the additional projects and programs formulated in this
study to meet short- and long-term needs. To the extent practicable
the projects and programs in the plan are compatible. The plan is
shown on Table 21, page 96, of the main report.

b. The proposed and additional projects and programs selected
for the Comprehensive Plan were divided into two time-phased categories
based on the urgency of meeting the needs. One category, an early
action plan, contains projects and programs which should be initiated
within the next 10 to 15 years. The other category, referred to as
the long-range plan, includes those measures necessary to meet future
water and land resource needs but which are not economically justified
at this time or for some other pertinent reason were omitted from the
10- to 15=-year plan.

c. A resume' of the features included in the 10- to 15-year
plan is presented in the following paragraphs.
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(1) seven main stem and ma jor tributary reservoirs as
listed below:

Project Stream and mile Purpose
County Line James River - 107.8 FC,WsS,WQ,R,F&W
Fast Fork East Fork, Crooked Creek - 1.0 FC,WS
Wolf Bayou White River - 311.4 FC,P,R,F&W
Wild Horse South Fork Spring River - 14.9 FC,R,F&w
Myatt Creek Myatt Creek - 2.2 FC,R,F&w
Bell Foley Strawberry River - 27.2 FC,R,F&W
Quarry Little Red River - 64.3 R,F&W

FC - Flood control
WS - Municipal and industrial water supply
WQ - Water quality control

R - Recreation
F&W - Fish and wildlife
B - Hydroelectric power

(2) Installation of two additional hydroelectric power
generating units with a total capacity of 85,000 kilowatts at the exist-
ing Norfork project. Some facilities to accommodate these units were
included in the initial project construction.

(3) A pumped-storage hydroelectric power installation which
would have an installed capacity of about 500,000 kilowatts. Additional
studies outside the scope of this investigation will be required to
determine definite location and economic justification of the project.

(4) Thirteen levee projects with a total length of about
315 miles along the White, Black, Little Black, Current, Fourche, and
Little Red Rivers and Crooked and Cane Creeks. These are listed below.

(a) Crooked Creek, Harrison, Boone County, Arkansas.

(b) Black River-Cane Creek, Butler County, Missouri,
and Clay County, Arkansas.

(¢) Little Black River, Butler and Ripley Counties,
Missouri, and Clay and Randolph Counties, Arkansas.

(d) Current-Little Black Rivers, Ripley County,
Missouri, and Clay County, Arkansas.

(e) Black-Current-Fourche Rivers, Randolph County,
Arkansas.

(f) Flat Creek, Lawrence County, Arkansas.
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(8) Black-Strawberry Rivers, Lawrence and Independence
Counties, Arkansas.

(h) Clover Bend, Lawrence, Jackson, and Independence
Counties, Arkansas.

(i) Curia Creek, Independence County, Arkansas.
(j) Jacksonport, Jackson County, Arkansas.

(k) 0il Trough to Hurricane Lake, Independence, Jackson,
and White Counties, Arkansas.

(1) Taylor Bay to Augusta, Woodruff County, Arkansas.

(m) Little Red-White Rivers, White and Prairie Counties,
Arkansas.

(5) Navigation improvements on the White River between its
mouth and Newport, Arkansas. Studies made in connection with this
White River Basin investigation were only sufficient to indicate that
any plan of improvement developed for the basin should be compatible with
navigation on the lower White River. Further study will be made outside
the scope of this investigation to determine the appropriate navigation
improvements and their economic feasibility.

{6) Lani treatment measures on a total of about 8,880,000
acres, of which 3,380,000 are cropland, 4,040,000 are grassland, 930,000
are woodland, 20,000 are for recreational purposes, and 510,000 are
wildlife habitat.

(7) Upstream reservoirs which include 813 single-purpose
floodwater retardation structures, 11 floodwater retardation and
municipal and industrial water supply structures, 17 floodwater retarda-
tion and recreation structures, 1 floodwater retardation and water
quality control structure, 5 floodwater retardation and irrigation
structures, 2 floodwater retardation and fish and wildlife structures,

1 municipal and industrial water supply structure, and 10 recreation
structures, the latter on Forest Service lands.

(8) About 3,500 miles of agricultural water management
channels in the Coastal Plain portion of the basin.

(9) A major flood control and drainage outlet on Bayou
Des Arc, White and Prairie Counties, Arkansas.

(10) Fish and wildlife and recreation measures, which would
be implemented by the State and private sector as well as the Federal
Government., consist of the following:

VIII
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(a) ational Scenic Riverway as follows:
1. Buffalo National River, Arkansas;

2. Addition of 20 miles to Ozark National Scenic
Riverways, Missouri; and

3. Eleven Point National Scenic River, Missouri
and Arkansas.

(b) Preservation of segments of 19 streams with 61
access sites.

(c) Seventy-three access sites on other streams.

(d) Nine public lakes to be developed by the 3tates of
Arkansas and Missouri.

(e) Expansion of a fish hatchery, a National Wildlife
Refuge, and holdings within 3 National Forests.

(f) Acquisition of 3 wildlife management areas.

(g) Numerous farm ponds and several private irrigation
and fish-farming reservoirs.

(h) Eight scenic drives.
(i) sSeven special scenic areas.
(J) A national recreation area.

(k) Supporting programs including an Ozark Scenic
Railway, highway and access road development, tourist information, and
expansion of service industries.

(10) Installation of a sys*er f stream gaging; reservoir
volume, water quality, ground water, and sediment monitoring stations.

(11) Established water quality control standards should be
implemented and maintained for protection of fish and wildlife and for
other purposes.

d. Projects and programs in the long-range plan were studied
in sufficient detail to determine only their general applicability in
meeting foreseeable needs and their compatibility with other projects
and programs in the area. A resume' of the features included in the
long-range plan is presented in the following paragraphs.
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(1) Flood prevention projects which include 280 single-
purpose floodwater retardation structures, 3 floodwater retardation
ani municipal and industrial water supply structures, 6 floodwater
retardation and recreation structures. Of these projects, 36 floodwater
retardation structures and 1 floodwater retardation and recreation
structure are alternatives for major tributary reservoirs which are in
the 10- to 15-year plan.

(2) Five upstream reservoirs on Forest Service lands for
recreation.

(3) Ten main stem or major tributary dam and reservoirs,
and a flood detention weir on the Current River. Five of the dam and
reservoir projects are alternatives for other projects or programs
included in the 10- to 15-year plan.

(4) The addition of 24,000 kilowatts of hydroelectric
capacity to the privately owned Ozark Beach project located downstream
from Table Rock Dam on the White River near Forsyth, Missouri.

(5) A pumped-storage hydroelectric power development of
about 500,000 kilowatts.

(6) Three levees with a total length of about 28 miles.

(7) A channel improvement project on Flat Creek to operate
in conjunction with upstream reservoirs in providing flood protection
at Cassville, Missouri.

(8) Recreation and fish and wildlife measures consisting
of preservation of additional Ozark streams, stream access, preservation
of high quality wildlife habitat, and additional impoundments for fishing.

(9) Continued implementation and maintenance of established
water quality control standards for protection of fish and wildlife and
for other purposes.

(10) Augmentation of low flow for certain Ozark streams to
increase flows for float fishing and other recreational purposes.

8. CONCLUSIONS

In view of the information in this report it is concluded that
the plan formulated would, through efficient resource development and
utilization, generally meet the projected water and related land
resource needs of the basin to the year 2020. The plan, to be effec-
tive, must be implemented in the form of actual projects and programs.
However, because the plan is based on long-range assumptions and
projections and Lecause it must be sufficiently flexible to be adjusted




to conform to future unforeseen changes in national, State, and local
conditions, it will need periodic reviews to insure that it is properly
responsive to changing times and conditions.

9. RECOMMENDATIONS
The White River Basin Coordinating Committee recommends that:
) The comprehensive plan, as presented in Table 21 and dis-
cussed in this report, be used as a guide for the development and

beneficial use of the water and related land resources of the basinj;

2, The projects and programs in the 10- to 15-year category of
the plan be implemented through the appropriate agency;

3. This report be a supporting document for the individual
agency reports that would be the basis for authorization of the various
parts of the plan;

L. That each of the affected and concerned Federal and State
agencies make periodic review of the segments of the plan for which it
is or may be, under law, assigned responsibility; and

5 The additional studies discussed in this report be made as
soon as practicable.
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1. AUTHORITY

Qe On the basis of th I ndatior f the Senate Select
Committee on Water Rescurces FPlanning and at the request of tno
President, a program for com; planning to cover the United

States (except Alaska) was devel ped by appropriate agencies. This
program was presented by the Year 1963
budget. The program, which has approved and partially funded by
Congress, provides for a gro
river basins and a group of de
a basis for authorization of s
Basin is one of those included
hensive study.

niver

b The various Govermnment agencies in the
investigation under specific Congre: nal as follows:
(] ) Departmen
e e
Soil Congervation Service, Eccnomic Research Servi

and Forest Service - Section 6 of the Watershed Protecti
Prevention Act (Public Lsw 566), &3rd ongress, 60 Stat.

(2) Department of the Army.

Corps of Engineers - Kesolution adopted by the Com-
mittee on Public Works, United States Senate, M 1, 1962, sponsored
by Senator John L. McClellan. The text of this resclution reads as
follows:

"RESOLVED BY THE COMMITTEE ON PUBLIC WORKS OF
THE UNITED STATES SENATE, That the Board of Engi-
neers for Rivers and Harbors, created under Section 3
of the River and Harbor Act, approved June 12, 1902,
be and is hereby, requested to review the reports on
the White River and Tributaries, Missouri and Arkansas,
printed in House Document Numbered 499, Eighty-third
Congress, second session, and other reports, with a
view to determining the advisability of modifying the
existing project at the present time, with particular

' reference to developing a comprehensive plan of
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(6) Federal Power Commission.

Federal Water Power Act of 1920, Federel Power Act
of 1935. The Flood Control Acts and other statutes.

2. PURPOSE

The purpose of this study has been to formulate a plan for
development of the best use, or combination of uses, of the water
and related land resources of the White River Basin to meet fore-
seeable short- and long-term needs. The economic and social well-
being of the people was the overriding determinant in planning for
the best use of the water and related land resources.

3. SCOPE

a. Studies were of such scope as to determine the general
scale, features, and functions of the most suitable comprehensive
plan for ultimate development of the water and related land resources
of the White River Basin; the features most urgently needed for devel-
opment of the ultimate plan; the economic justification of such
features; and the extent of Federal and non-Federal participation
therein.

be. The broad principles, basic assumptions, and procedures
followed were in accordance with Scnate Document No. 97, and appli-
cable manuals and directives of each participating agency. Data
generation and planning by all participating agencies were consist-
ent with available funds.

Ce The score of the comprehensive studies relating to the
development of the White River Basin as adopted by the Inter-Agency
Planning Committee and approved by the Coordinating Committee con-
sisted of the following general activity groups:

(1) Long-run economic projections of economic develop-
ment, including land resource uses.

(2) Hydrologic evaluation of present and future water
availability, both as to quantity and quality.

(3) Determination of present and future land resources
availability, including minerals.

(4) Translation of findings under a, b, and ¢ into water
and related land resource needs and problems.

(5) General approaches that appear appropriate for
solution of these needs and problems.

Las




6) Detailed screening of problems and solutions to
determine which projects and programs should be constructed in the

next 10 to 15 years.

(
h

(7) Economic and engineering studies of selected proj-
ects and prcgrams of sufficient scope and detail to support recom-
mendations to Congress.

L, ORGANIZATION

G Coordinating Committee. A Coordinating Committee con-
sisting of representatives of the Departments of Agriculture; Amy;
Commerce; Health, Education, and Welfare; and the Interior; the
Federal Power Commission; and the States of Arkanses and Missouri,
under the chairmanship of the Corps of Engineers, was established.
The District Engineer, Little Rock District, Corps of Engineers, was
Chairman of the Committee. Most members of the Coordinating Commit-
tee had an alternate. However, the organization of the Coordinating
Committee did not preclude participation of additional agency repre=-
sentatives at Committee meetings as necessary to study particular
objectives. The responsibility of the Cocrdinating Committee ceased
with the completion and submission of the multiple-agency report.
The main functions of the Coordinating Committee were as follows:

(1) Provide guidance for the conduct of the survey and
the preparation of a comprehensive and coordinated multiple-agency
report.

(2) Provide a means for full and continuing exchange of
views during the study.

(3) Advise and assict all participating agencies regard-
ing objectives, work assignments, and schedules.

(4) Assist in resoluticn of study problems as they arise.
(5) Make periodic review of the progress being made.

b. Inter-Agency Planning Comnittee. An Inter-Agency Planning
Committee, consisting of s representative of each of the members of
the Coordinating Committee, and operating under its guidance, was
responsible for assuring the continued field level cocrdination be-
tween all Federal and State agencies participating in the study.
Additional responsibilities of the Planning Committee were:

(1) Coordinate preparation of the multiple-agency report.

(2) Provide guidance, establish schedules, and arrange
for coordination cof specific activities.

-~m—
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(3) Resolve differences between agencies.
(4) Report progress and unresolved differences t
the Coordinating Committee.

(5) Appoint ad hoc work groups to conduct certain
phases of the study.

(6) Review the progress of ad hoc work group studies and
the reports of the work groups.

Ce Ad Hoc Work Groups. Ad hoc werk groups were formed by the
Inter-Agency Planning Committee as necessary for conducting certain
phases of the study. Member agencies of the ad hoc work groups were
those agencies which had interest or responsitility for accomplish-
ing that particular phase of the study. The Chair Agency was gener-
ally that agency which is normally responsible for conducting that
phase of the study under existing Federal legislation. The Chair
Agency had the primary responsibility for coordination among the
member agencies; establishment of criteria, methodology and schedules
for accomplishing the report; and primary responeibility for prepara-
tion, review, and reproduction of the report of the group. The Chair
Agency also had the responsibility of resolving agency difference or
reporting these differences and report progress to the Inter-Agency
Planmning Committee. The member agencies had the responsibility of
assisting the Chair Agency to conduct the study by helping to estab-
1lish schedules, criteria, and methodology; and by furnisning such
data as they had available and in preparing new data. They assisted
in preparation and review of the report of the groups.

de. Agency. Study responsibilities of e: agency are presented
in detail in Appendix A. In addition to participation on or in the
ectivities of the Coordinating Commitiee, the Inter-Agency Planning
Committee, and the ad hoc work groups, the individual agencies had
other responsibilities, which included the fcllowing:

(1) Participstion in the development of the overall sched-
ule for the report and in the preparation and justification for the
annual budget request.

(2) Participation in the development of & comprehensive
plan within the fields in which they had primary responsidbility by
conducting reconnaissance-type engineering and economic studies and
preparing technical reports for potential projects in the framework
plan.

(3) Conducted detailed engineering and economic studies
for projects and programs that should be initiated in the next 10 to
15 years.




(4) Assumed full responsibility for their work, their

reports, and recommendations.

isted in the preparation and review of the
multiple-agency report including pre on of applicable appendixes.

parati

€. Also the applicable agencies will take the necessary action
to bring before Congress or appropriate committees those projects or

programs for which they have primary responsibility with appropriate
recommendation for construction or implementation.

by ARRANGEMENT OF REPORT
de Ihe report has been arranged intc a main report and a

series of specialized technical appendixes covering specific areas

of investigation relating to water and related land resources. The
main report is & concise summary of information, data, and findings
reported on in appendixes or attachments. Appendixes have been pre-
pared on each specific sub-investigation or area of interest in order
that a complete and accurate record of the data, rationale, procedures,
and findings pertinent to the overall study will be presented. Appen-
: dixes have been given a letter designation and groupzd into separate
nurbered volumes.

be Data and material not directly pertinent to the basic
objectives of the investigations or which are readily available in
published documents were not includea in the main report and appendixes
or attacnments. Appropriate references are made to sources of data
used.

6. HISTORY OF PRIOR REPCRTS

Qe The first water and related land resource studies for the
White River Basin were made by the Corps of Engineers in connection
with navigation. These studies resulted in authorization of:
i (1) snagging and dredging on the Black River between its moutn a.d
Poplar Bluff, Missouri, by River and Harbor Acts of June 14, 1880,
and March 3, 16¢1, (2) snagging and dredging on the White River
between Batesville, Arkansas, and the mouth by River and Harbor Act
‘ of July 13, 18592, (3) snagging and construction of wing dams on the
i Current River between Van Buren, Missouri, and the mouth by River and
Harbor Act of August 16, 1594, and (4) fixed dams with concrete locks
on the White River between Guion, Arkansas, and Batesville, Arkansas,
by River and Harbor Acts of March 3, 1999, and March 2, 1907.

b. Studies for other purposes began when Congress, in the
‘ River and Harbor Act approved March 3, 1925, directed that the esti-
! mated cost of examinations, surveys, or other investigations be sub-
‘ mitted for all navigable streams and their tributaries whereon power
development, appeared feasible and practicable with a view to formu-
lation of general plans for navigation, water power, flood control,

O
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and irrigation. The estimated cost for such investigstions, inclu-
ding an estimate for the White River Basin, was contained in the
report of the Chief of Engineers printed in House Document 300,
69th Congress, lst session, dated April 13, 1926. The surveys, for
which estimates were included in the 308 report, were authorized by
the River and Harbor Act, Public Law 560, 69th Congress, approved
January 21, 1927.

Ce The extremely destructive floods on the lower Mississippi
River in 1927 resulted in Congress approving the Flood Control Act
of May 15, 1928, which placed increased emphasis on flood control by
reservoir storage and appropriated funds for the surveys.

de This congressional action lead to the preparation and
publication in 1933 of the first major report by the Corps of Engi-
neers on the water and related land resources of the Wnite River
Basin. The publication is House Document No. 102, 73d Congress, lst
session, which is often referred to as the 306 report. The report
considered navigation, water power, flood control, and irrigation.
However, the findings for comprehensive Federsl improvements for
navigation in combination with the development of potential water
power, flood control, and irrigation were unfavorable and develop-
ment was not deemed advisable at that time.

€. Following the great flood on the Ohio River in January
1937, Congress directed that certain prior reports be reviewed and
comprehensive plans be submitted for flood protection in the Ohio and
Mississippl River Valleys. This resulted in the report published in
1937 as Committee Document Wo. 1, 75th Congress, lst session. This
report recommended, among otner works, the construction of 6 reser-
voirs in the White River Basin.

fe A review of Committee Document No. 1 was directed by
Congress in May 1938. This review report was published in 1940 as
House Document No. 917, T9th Congress, 3d session. It recommended

authorization of 2 additional reservoirs in the basin.

g During the period 1935 to 1945, by several acts and
resolutions, Congress authorized a review of previous reports on the
White River Basin to determine the advisability of improving it and
its tributaries in the interest of navigation, flood control, hydro-
electric power, water supply, and irrigation. A report made in
response to this authorization was published in 1954 as House Docu-
ment No. 499, 63d Congress, 2d session. This report resulted in the
authorization of one additional reservoir and modification of another
to include hydroelectric power.

h. The latest major report on the conservation and develop=
ment of the water and related land resources of the basin was made in
connection with a study of the Arkansas, White, and Red River Basins.




The report, generally known as the AWR Report, was prepared by
Federal and State agencies during 1990-1954 and published in 1957

as Senate Document No. 13, 85th Congress, lst session. The purpose
of this report was to provide a general framework plan to guide more

detailed future studies. Thus, the report recommended no improve-
ments for construction.

i. In addition to the Corps of Engineers investigations dis-
cussed above, the Mississippi River Commission has been engaged in
planning for flood control development in the Mississippi backwater
area of the basin since the carly 1920's. The latest studies made by
the Commission are included in a Comprehensive Review of the
Mississippi River and Tributaries prcject dated December 1959. This
report was published in 1964 as House Document No. 308, 8Eth Congress,
2d session. It results in the authorization of channel improvement
works on Big Creek and tributaries in the Mississippi backwater area
of the White River Basin.

Je Several general studies on soil and water conservation have
been prepared and the results of these studies have been utilized to
the extent that they are applicable to the White River Basin. The
National Inventory of Soil and Water Conservation Needs, completed in
December 1959 by the Department of Agriculture, presents the 1958
status of soil and water resources by counties and States with projec-
tions of land and water uses and ereas needing treatment to the year
1975. Inventories for both the Arkanses and Missouri Scil and Water
Conservation Needs were developed as a part of the National Inventory
of Soil and Water Conservation Needs. The Arkansas Inventory was
published in 1961 through the courtesy of the Arkansas Geological and
Conservation Commission. The Missouri Inventory was published in
1961 through the courtesy of the Missouri kxtension Service. Data
for the inventories were developed in accordance with the objective,
policies, and procedures, and with the assumptions established for
the National Inventory. FPFoth Inventories were Chaired by the Soil
Conservation Service of the Department of Agriculture, but numerous
State and Federal agencies participated in the studies or served in
an advisory capacity.

Ke The Department of Agriculture also made a companion agri-
cultural study and report for incorporation into the 1959 Mississippi
River and Tributaries Project Review (liouse Document No. 308) pre-
pared by the Mississippi River Commission. These studies provided
drainage and irrigation improvement planning data.

1. The Soil Conservation Service has been assisting landowners
plan soil and water conservation programs since it was established in
1935. This is done through locally organized and operated Scil Con=
servation Districts. The Service has also been planning programs for
flood control and prevention since approval on August 4, 1954, of the
Watershed Protection and Flood Prevention Act, Public Law 566, 83d
Congress, 68 Stat. The principal structural measures planned have

8

. - N ——
e e R -




.

been floodwater reterdation reservoirs and drainage works. At

the time this report was prepared, 10 watershed projects reports
have been prepared by the Soil Conservation Service and approved

by the Department of Agriculture for detailed planning or operation.
These project reports are tabulated in Appendix A.

m. Pursuant te the Flood Control Act approved June 22, 1936,
as amended and supplemented, the Forest Service provided USDA leader-
ship in developing a flocd control plan for the White River watershed
above Norfork, Arkansas. Similar plans have also been developed for
the lower White River Basin. These plans consisted primarily of land
treatment measures. A field level report covering the upper basin
was prepared in 1950.

ne. The Forest Service has performed multiple-use planning
and management studies for the three Nstional Forests in the basin.
Forest surveys of Arkansas and Missouri in 1950 resulted in the
following publisned repcrts, portions of which are applicable to the
White River Basin-

\ ! o) . £ 5
(}) Arkansas Forests, 19060.
(2) Timber Resources of the Eastern Ozarks, 1961.

(3) Timber Rescurces of the Missouri Prairie Region,
1963.

(4) Timber Rescurces of the Missouri Southwestern
Ozarks, 1966.

o Fish and wildlife rescurces of the White River Basin have
been reported on numerous times especially in connection with author-
izing reports on water resource development projectis in the basin.

A basinwide report on Fish and Wildlife, dated June 1951, was prepared
by the U. S. Fish and Wildlife Service. The Arkansas-White-Red

River Basin Report (Senate Document No. 13, 85th Congress, lst ses-
sion) contained a comprehensive framework study for development of
fish and wildlife in the basin.

P A National Park Service report entitled "A Proposal,
Ozark Rivers National Monument" proposed that portions of the Current
and Eleven Point Rivers in Missouri be included in a National Monu-
ment. This report resulted in subsequent authorization by Public
Law 88-492 of portions of the Current and Jacks Fork Rivers in Missouri
as Ozark National Scenic Riverways. The Buffalo River in Arkansas was
reported on by the National Park Service in a report dated April 1963
and entitled Buffalo National River. The report proposes that the
lower 128 miles of the Buffalo River be authorized as a National
River. The kleven Point River in Missouri has been reported on by
the National Wild River Study Team in several documents which propose

9




that portions of the Eleven Point River be made a National Scenic
River.

o The 1962 Inventory of Municipsl Waste Facilities and the
1963 Inventory of Municipal Water Facilities contein information
on waste and water facilities of the White River Basin. Portions
applicable to the White River Basin are contained in Volume T,
Region VII, of these twoc reports.

1o The 1964 National Power Survey, prepared by the Federal
Power Commission in cooperation with advisory committees, projects
national power needs for the 1970's and 1980's and suggests the
broad outline of a fully interconnected system of power for the entire
country. Coordination Study Area K, which substantially represents
the area covered by the Southwest Power Pool and associated systems,

is the logical market area for determination of needs for future
hydroelectric cepacity that may be constructed in the White River
} Basin.

Se Planning Status Reports were prepared for the Upper White
River Basin, 1964, and for the Lower White River Basin, 1965, by
the Bureau of Power of the Federal Power Commission. The reports
show data on existing water resource developments and known potentials,
and identified needs for additional planning regarding license status
of non-Federal hydroelectric developments. An Appraisal Report for
the Upper White River Basin, dated 1966, was prepared for Commission
use in considering matters related to relicensing the Ozark Beach

| power plsnt.
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SECTION II - BASIN DESCRIPTIVE DATA

Te GENERAL BASIN DESCRIFPTION

de The White River Basin comprises about 27,765 square miles,
of which 10,622 are in the southern part of Missouri and 17,143 are
in the northern and eastern parts of Arkansas. The basin is fan-
shaped, about 250 miles long in a north-south direction, and varies
in width from about 210 miles near the Missouri-Arkansas State line
to about 50 miles in the southern part near the mouth of the river.
The Ozark Plateaus Province covers about three-fourths of the basin
and the remaining one-fourth lies in the Mississippi Alluvial Plain
section of the Coastal Plain Province and the Ouachita Province.
The escarpment of the Ozark Mountain runs generally southwestward
across the basin from near Poplar Bluff, Missouri, crosses the White
River near Batesville, Arkansas, and extendes to near Cabot, Arkansas,
on the southwestern watershed divide. A general mesp of the White
River Basin is shown on Plate 1.

be The Ozark Plateaus Province in the White River Basin is
made up of the Salem Plateau in the northern part, the Springfield
Plateau generally in the western, and the Boston "Mountains"” in the
southern part. The Salem and Springfield Plateaus are flat to roll-
ing and are dissected by deep, narrow, meandering stream valleys.
The Boston "Mountains" form the highest and most rugged features of
the province. The geclogical formations consist mostly of Paleozoic
sedimentary rocks, limestones, dolomites, chert, sandstones, and
shales. Some Precambrian igneous rocks are interspersed with the
other formations in the northeastern part of the province.

Ce A very small area in the southwestern part of the basin
is in the Ouachita Province. The rock formations in this province
are Paleozoic sandstones and shales. The eastern part of the basin
is in the Coastal Plain Province. The geological formations in this
province consist, in general, of poorly consclidated or unconsoli-
dated deposits of silt, clay, sand, and gravel of Tertiary and
Quaternary age.

8. WHITE RIVER

a. The White River rises in the Boston "Mountains" in the
western part of the basin and flows in a generally northerly direc-
tion to the Missouri-Arkansas State line (mile 591.9), thence in a
generally easterly direction for about 119 miles in southern Missouri
and for about 30 miles along elther side of the State line until
it finally crosses into Arkansas at about mile W47.5. Downstream
from that point, it flows in & generally southeasterly direction
to the mouth of the Black River (mile 264.8) near Newport, Arkansas,

%
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and then in a southerly direction to join the Mississippi River at
mile 599 above Head of Passes, Louisiana.

b. The total length of the White River is about 720 miles.
The elevation at its source is about 2,050 feet above mean sea level
and the low water elevation at the mouth is about 107 feet above
mean sea level. The fall ranges from about 25 feet per mile near the
source to about 0.4 foot per mile near the mouth. The fall of the
streambed throughout the greater part in the Ozark Mountains is
about 3 to 4 feet per mile. The White River flows through the moun-
tainous area in a narrow channel that in numerous places has eroded
vertically through rock to a depth of more than 100 feet. The stream-
bed in this reach is composed mostly of rocks, boulders, and gravel.
From Bull Shoals Dem at mile 418.6 to the head of Beaver Reservoir
at about mile 685.0, the White River now is a series of lakes formed
by four dams: Bull Shoals at mile 418.6; Ozark Beach at mile 506.1;
Table Rock at mile 528.8; and Beaver at mile 609.0.

Ce The reach of the White River downstream from Batesville
is characterized by a meandering channel and flat slopes. The banks
and streambed are composed mostly of fine sand, silt, and clay.

The fall of the river averages sbout 0.4 foot per mile in the lower
valley. The channel ranges from 200 to 40O feet wide between banks
whose heights range from 20 to 25 feet in the upstream third of this
reach. In the downstream two-thirds of the reachk, channel width
ranges from 400 to 800 feet and bank heights range from 25 to 30
feet. Flow is sluggish in the lower reach because of the flat stream
slopes. Oxbow lakes, which were formerly channels of the river, are
common along the channel.

Ye PRINCIPAL TRIBUTARIES

a. Principal tributaries of the White River and its main
tributary, the Black River, with their drainage areas and the loca=-
tion of their confluence with the larger stream are given in Table 1.

be The larger tributaries above Bull Shoals Dam are the Kings
and James Rivers. Between Bull Shoals and the alluvial valley, the
larger tributaries are Crooked Creek, Buffalo River, and North Fork
River. These tributaries all lie entirely within the Ozark Plateaus
Province.

S The Black River sub-basin comprises about 31 percent of
the drainage area of the entire White River Basin. This stream
leaves the Ozark Plateaus in the vicinity of Poplar Bluff, Missouri,
and flows for about 200 river miles along or near the edge of the
Ozark escarpment to near Newport, Arkansas, where it enters the White
River at mile 264.85 on the White River. The slope of the Black River
averages only about 0.6 foot per mile after it enters the alluvial
valley near Poplar Bluff, Missouri. The larger tributaries of the

ie
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Black River are the Current, Eleven Point, Spring, and Strawberry
Rivers. These are all mountain streams which enter the Black River
on its right bank.

TABLE 1

DRAINAGE AREAS AND RIVER MILES

; location of
mouth of tributary
(river mile)

Drainage area

Tributary (square miles)

First :  Second z

h 4 14 ‘Tyihit s
Wil e Ix =i o 10
: tributary : tributary Rite Siver frdUbeRy

Kings River 594 : : 572.4 s
James River : 1.456 ! : 549.8 :
Crooked Creek : L6 . 39h4.9 -
Buffalo River ; 1,336 . o B8T.T :
North Fork River : 1,825 ; ¢ 376.4
Rlack River 8,520 : i 264.8
Current River 2 : 2,613 : 96.2
Eleven Pcint River : 3 1,196 T2:0
Spring River 2 : 1,215 72,0
Strawberry River - 3 811 32.0
Little Red River 5 1,792 , 216206
Bayou Des Arc : 682 ; . 149.3
Cache River 7 2,025 z ¢ 2012 :
Rayou DeView : : 694 4 : 10.0
Big Creek : L, 027 : : 519 :
La Grue Bayou - 595 - g 20.3 -
da Downstream from Newport, Arkansas, the large tributaries

of the White River are Little Red River, Bayou Des Arc, Cache River,
Big Creek, and La Grue Bayou. All of these except the Little Red
River are typical alluvial streams although the headwaters of Bayou
Des Arc and La Grue Bayou drain areas in the Ozark escarpment. The
Little Red River is a typical mountain stream until it enters Greers
Ferry Reservoir.

10. UPSTREAM WATERSHEDS

The elevation differentials of some watersheds in the steeper
terrain of the Ozark Plateaus Province may be as great as 1,200 feet
in the upper White River area. Average channel slopes in ihis area
range from 12 to 25 feet per mile with minimum and maximum slopes
of about 8 and 35 feet per mile, respectively. In the less rugged
mountain areas in the north and east parts of the basin, the average
channel slopes range from 5 to 15 feet per mile. Channel slopes in
the Coastal Plain area are generally less than 1 foot per mile.

13
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1), LAND RESOURCES

e Soils in the southwestern part of the Ozark Plateaus are
derived mainly from sandstone and shale, are moderate to shallow in
depth, and are generally moderate to low in agricultural productiv-
ity. Except for one small area of granite soils in the northeast
corner, the rest of the soils in the Ozark Plateaus are derived from
limestone and chert, are generally shallow, and are moderate to low
in agricultural productivity. Soils of the Coastal Plain part of
the basin are alluvial, generally deep, and high to moderate in
agricultural productivity.

e About 11 million acres or 62 percent of the basin is in

forest. Approximatly three-fourths of this is in the Ozark

Plateaus. About 13 percent or 2.4 million acres is cropland of
which about 80 percent is in the Coastal Plain. Some 2.9 million
acres, or 16 percent, is in pasture. About 75 percent of this is in
the Ozark Plateaus. Large lakes and streams account for about 1 per-
cent of the basin, and another 1 percent or 130,000 acres is urban.
The rest of the land, sbout 7 percent, is used for highway, railway,

nd trensmission lines rights-of-way; and mining operations.

12. CLIMATOLOGY

a. Temperature. The climate of the White River Basin is
classified as humid end continental and exhibits a variable tempera-
ture. Maximum and minimum temperatures of 113 and -29 degrees F.
have been recorded in the northern part and 110 and ~13 degrees F.
in the southern part of the basin. The average temperature ranges
from about 55 degrees F. in the northern part to 65 degrees F. in
the southern part of the basin.

b. Precipitation. The average annual precipitation ranges
from about 42 inches in the northern part to about 53 inches in the
southern part of the basin. The maximum precipitation recorded in
the basin in any one year was 91.7 inches in 1927 at Marshall,
Arkansas (Buffalo River Basin), and the minimum was 19.5 inches in
1879 at Hollister, Missouri (Upper White River Basin). Annual snow-
fall over the White River Basin averages about 13 inches in the
northern part to about €.0 inches in the southern part. Maximum
annual amounts recorded have ranged from 32.1 inches to 26.6 inches
from the northern part to the southern part of the basin, and mini-
mum annual amounts have ranged from 2.8 inches to a trace from north
to south. Table 2 shows the average monthly precipitation and the
monthly distribution of the average annual precipitation in the basin,
based on long-term records. [igure 1 shows isohyets of average annual
precipitation over the White River Basin.




S ——

TABLE 2

AVERAGE MONTHLY AND ANNUAL PRECIPITATION
WHITE RIVER BASIN

Month - Average ?rv;ipitatjon - Perc?nt'af average
- (inches) : _annual precipitation

January 2:5 B
February 2.9 6.4
March L.o 8.8
April 4,6 1)
May 5.4 51
June 4.5 9.8
July 3.6 7.9
August 4.1 8.9
September 3.7 Sel
October 3.6 7.9
November 35 7.6
December 43 <2

Annual bS5 .7 100.0

Ce Evaporation. Technical Paper No. 37 of the Weather Bureau,
U. S. Department of Cormerce, contains Evaporation Maps for the United
States. The Class A pan evaporation data used in compiling the maps
were obtained from all available sources which included 146 stations
with complete annual records and 151 stations with seascnal records
for a 10-year required period (1946-1955, inclusive). Lake evapora-
tion was computed for 255 first-order Weather Bureau stations using
air temperatures, dew point, solar radiation, and wind data. On
the basis of these maps, the following average evaporation data are
indicated for the White River Basin.

Evaporation in inches

Average Range

Pan evaporation, annual 55 )0—%0

Lake evaporation, annual 41 38=4h
Pan or laske evapcration, May-

October, in percent of annual T3 T2=75

d. Storms. The White River Basin is subject to several types
of storm rainfell. The more general storms which occur during the
winter and early spring are vroduced by a clash of cold fronts (arctic
and/or polar air masses) with moisture laden warmer air currents from
the Gulf of Mexico. Resulting precipitation from this source generally
occurs in moderate to large amounts. Summer storms are almost entirely
of the convective and air mass variety which result in moderate to
heavy rainfall emounts sccompanied by thunder, hail, high winds, and

15
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occasional tornasdoes. Also, storms over the basin sometimes are
associated with or follow tropical hurricanes. Some of the notable
storms of record are discussed in the following paragraphs.

(1) Notable storms which occurred over large portions of
the White River Basin occurred in August 1915, January 1916, April
1927, March 1935, February 1938, May 1943, April and June 1945,
January 1949, and April-May 1957. The storm of April 4 to 12,

1927, averaged 11.7 inches of rainfall over the entire White River
Basin and ranged from less than 6 inches over parts of the James
River watershed in Missouri to 20.9 inches at Marshall, Arkansas.

More than 15 inches were recorded at four other stations in the basin.
This sterm produced one of the more severe floods in the White Kiver
Basin.

(2) The storms of May 6 to 11 and May 13 to 20, 1943,
were severe in the upper part of the White Kiver Basin. The storm
of May 6 to 11 averaged about 6 inches of rainfall over the basin,
ranging from about 1 inch near the mouth of the White River to 13.1
inches at Rogers, Arkansas. The second storm covered & smeller
area averaging about 2.1 inches over the basin but with a center of
ebout 11 inches in the James River watershed.

to

(3) A series of moderate magnitude storms
beginning in February 1945 cuiminated in the storm of April 11 to 16
during which precipitation ranged from about 1 inch in the southeast-
ern part of the basin to 10.9 inches in the Buffaic River watershed
and averaged about 5.5 inches over the entire basin. A storm in
June 1945 produced an average of about 11 inches over tne basin and
was particularly severe over the central-northeastern part of the
basin watershed which received an average of about 13.5 inches.

Total precipitation during the extended period from February through
June averaged about 43 inches over the basin.

(k) Many severe storms have occurred over smaller areas
of the basin. On May 9, 1961, the Crooked Creek watershed above
Harrison, Arkansas, and the upper Osage Creeck watershed received an
average precipitation of 5.0 to 9.0 and 7.0 inches, respectively,
within a 2- to 3-hour period. West Plains, Missouri, and surrounding
areas experienced about 4.8 incnes of rainfall on May 7 to 8, 1961.
Cassville, Missouri, recorded 7.2 inches of rainfall in a 2h-hour
period on May 13 to 14, 1956. On June 13, 1964, 4.3 inches of rain-
fall was recorded at Caseville. Reeds Spring, Missouri, experienced
a major storm on June 5, 1965, when more than 5 inches of precipita-
tion occurred in a little over an hour according to an unofficial
measurement. A short duration storm occurred on the South Fork of
Buffalo Creek, a £6-square mile tributary of the Current River about
10 miles upstream from Doniphan, Missouri, in June 1965 when about
10 inches of rainfall occurred according to an unofficial measurement.

17




13. STREAMFLOW CHARACTERISTICS
as The streamflow characteristics throughout the basin are
affected main by the topography and the type of underlying forma-

tions.

course through

from the Ozark FPlateaus is rapid and the streams
narrow valleys that have relatively steep
gradients. In areas where the underlying rock 1s impermeable, most
sts of surface runoff. In other areas, where
subterranean drainage is well developed with a large number of
springs, surface runoff is a lesser percent of streamflow. There
are seven springs in the White River Basin known to have an average
annual flow exceeding 100 cubic feet per second. The largest of
these is Big Spring in the Current River area that has an average
flow of 428 cubic feet per second and minimum flow of 236 cubic feet
per second during the US5-year period of record.

- J ~4 it ) Ay ~ e
of the streamflow cons

b. Runoff and streamflow in the Coastal Plain are sluggish.
The meandering channels in this area are charascterized by flat slopes
and relatively small capacities. 01d river and creek channels form
many lakes and sloughs in this area. The underlying strata are
generally slowly permeable. Evaporation and transpiration losses
are larger than in the mountainous area.

14. RUNOFF

& Streamflow varies widely throuwghout the White River Basin.

The average flow of the South Fork of Little Red River at Clinton,
Arkansas, is about 1.77 cubic feet per second per square mile (c.s.m.)

of the drainage area. This is approximately twice the average tlow
of about 0.88 c.s.m. at several locations in the northern part of

the basin. The average flow for the whole basin is about 1.17 c.s.m.
which is equivalent to 16 inches annually. Larger rainfall amounts
and more impervious terrain in areas of high streamflow and the
prevalence of caverns and sinkholes in the areas of low streamflow
partially account for the variations. Also, a significant difference
Frevails over adjacent areas in the northern part of the basin where
there are springs and caverns. Noteworthy is the 36l-square mile drain-
age arva of the Upper Eleven Point Basin at Thomasville, Missouri,
where the flow averages only 0.24 c.s.m.,, compared to the 2,038-square
mile area of the adjacent Current River at Doniphan, Missouri, where
it averages about 1.32 c.s.m. Isobars of annual streamflow are shown
on Figure 2.

b. Runoff characteristics, average streamflow, and low-flow
yield are discussed further in Appendix D, Geohydrology. A summary
of streamflow data at locations where stream~gaging records are
available for a significant period of record for principal locations
on the White and Black Rivers and at the furthermost downstream loca-
tion on the major tributaries is given in Table 3. The table indicates
the year in which the maximum and minimum annual flows occurred under
conditions prevailing at time of measurement.

18
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15. FLOODS

a. Flooding in the White River Basin, as in many other basins,
results from both short intense storms and extended periods of heavy
precipitation. In the Ozark Plateaus Province, the steep slopes of
the tribhtary streams cause rapid concentration of storm runoff and
early peaks. In this area the short intense storms cause the most
severe flooding. This type of flood occurs with little warning but
is of short duration. The relative magnitude of peak flows in the
Ozark Plateaus depends on variable stream and storm patterns that
cause the critical synchronization of flood flows as well as on the
total volume of runoff.

b. Flood peaks in the Coastal Plain generally result from
longer storms or series of storms over major portions of the basin.
The runoff from these storms reaches the Coastal Plains rapidly
and the sudden flow results in general flooding. The crests move
slowly through the Coastal Plain because of its large amount of
overbank storage and extended periods of damaging stages are experi-
enced. The volume of runoff that reaches the Coastal Plain within
2 to 4 days is the principal determining factor for peak flows in
this area whereas synchronization of flows is the determining factor
in the Ozark areas.

Ce In both the Ozark Plateaus and Coastal Plain portions of
the basin, flooding of the lower bottom areas occurs several times
a year. Flooding of the higher portions of the flood plains occurs
less frequently. Floods occur most often in the basin during the
months of March, April, and May. However, large floods have been
known to occur in every month of the year.

d. No single flood has produced the maximum experienced
stages or discharges in all reaches of the White River and its tribu-
taries. Notable floods which covered large portions of the basin
occurred in August 1915, January 1916, April 1927, March 1935,
February 1938, May 1943, April 19k5, January 1949, and April-May 1957.
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SECTION III - ECONOMIC DEVELOFMENT

16. LOCATION OF ECONOMIC STUDY AREA

The economic activity of an area is influenced by its resources,
population, employment, and personal income. For comprehensive water
rescurce planning the White River Basin economic study area is the
region directly affected by the utilization of the water and related
land resources of the basin. The study ares consists of 50 counties
in southern Missouri and northern and eastern Arkansas, as shown on
Figure 3. For analysis and comparative purpcoses these 50 counties
are further grouped into two sub-areas, the Coastal Plain and the
Ozark Plateaus. kconomic development in the Coastal Plain, where
land is flat to gently rolling, has been heavily oriented to commer-
cial production of agricultural commodities. In the Ozark Plateaus,
where the terrain is hilly or mountainous, economic activity and
development have been more diverse.

17. CURRENT ECONOMIC DEVELOPMENT

s Population. According to the Censuses of Population, the
study area contained about 1,238,000 people in 1950 and about
1,188,000 people in 1960. Movement of rural agricultural workers
and their femilies to urban areas, often located outside the study
area, has resulted in a net population decrease of spproximately
50,000. Increased mechanization of farm operations, with a resulting
decline in farm employment, and the absence of alternative rural
employment opportunities have contributed to out-migration and
urbanization trends. Lack of adequate alternative employment oppor-
tunities in the study area is reflected in the large number of per=
sons age 20 to 44 who have left the study area. The movement of the
rural population to urban areas is continuing, but recent population
estimates indicate that net out-migration has ceased and that the
total study area population has begun to increase. Historical popu-
lations of the United States, study area, and the Coastal Plain and
Ozark Plateaus portions of the study area are shown in Figure k.

b. Employment. Between 1950 and 1960 agricultural employment
in the study area declined from 155,000 to 77,000 and non-agricultural
employment increased from 257,000 to 315,000. However, the gain in
non-agricultural jobs was not adequate to provide jobs for all dis~
placed agricultural workers. Between 1950 and 1960, total study area
employment decressed from 412,000 to 391,000.

(1) The major cause of the decline in total employment
was the heavy commitment of labor and capital resources to a slow
growth industry - sgriculture. The study area economy is currently
undergoing a rapid reorientation as employment in other industries
grows and agricultural employment declines. However, because of its
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agricultural resources, the study area will continue to derive a
greater share of employment and income from agriculture than will
the Nation as a whole.

(2) Manufascturing industri: hich experienced large
increases in employment between 1950 and 1960 inclu *hinery, food

and kindred products, and apparel and textile mill s. These
and other increases in manufacturing employment created large numbers
of Jjobs not only in manufacturing industries but also in service and
trade activities. The service and trade categories include wholesale
and retail activities; business, repair, and professional services;
personal services; communications and ic utilities; and other
similar types of employment. Fmploy: ‘hianges between 1950 and
1960 in the Coastal FPlain and Ozark Plateaus were similar. The dis-
tribution of employment by industries is shown on Figure 5.

e Personal income. Study area personal income, & measure
of total wealth, increased from $1.3 billion in 1950 to $1.7 billion
in 1960. This dollar increase, as well as all subsequent dollar
amounts, is stated in terms of dollars of 1960 purchasing power. The
increase in total personal income is particularly significant when
considered with the declines in total population and total employment
which took place during the same time per

(1) Per capita personal income, obtained by dividing
total personal income by total is an excellent measure of
the general level of welfare in a. In 1950 study area per capita
personal income was $830, which was less than half of the national
amount for that year. By 1960 it had adv: d to $1,410, which was
more than 60 percent of the 1960 national level.

(2) Iow lsbor force participation and the historical con-
centration of study area econc ictivity in agriculture have contrib-
uted to the low levels of per capita personal income. The increasing
importance of non-agricultural activities in the study area economy has
contributed to the growth in per capita personal income. Table 4 shows
the total and per capita personal income for 1950 and 1960.

TABLE L4

TOTAL PERSONAL AND PER CAPITA PERSONAL INCOME
STUDY AREA, COASTA AND OZAKK PLATEAUS

Ares : Personal income : Per capita income

: 1950 : 1960 : 1950 - 1960

Study area :$1,261,000 : $1,670,000 : $830 : . $1,410
Coastal Plain 3 785,000 ¢+ 1,047,000 : 870 : 1,460
Ozark Plateaus ¢+ 476,000 : 623,000 : 780 : 1,320
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study area has been heavily
ultural commodities, including
ation of farming operations

ignificant reduction in agri-

€. g X tisg
oriented toward the production
rops, livestock, and j

n recent decades has brought about =

Y

cultural employment.

1ul trv
AL LTV «

(¢]

pe

(1 Crop production. Crop production is principally
located in the fertile Coastal Plain bettom lands. The three mejor

rops at this time e cotton, rice, and soybeans. Other crops pro-
duced in the study area include corn, corn silage, wheat, oats, barley,
sorghum, hay, potatoes, vegetables, fruits, aand nuts. The value of
all crops in the study area in 1964 was $359 million. The Coastal
Plain portion of the study area accounted for percent of this
production.

(9]

poultry production. Livestock and
sudy area is concentrated in the Ozark Pla-
and other livestock

(2) Livest
poultry production in

. s ™. ol | 1 " P 1 y1) r 1% 1 e
teaus region. [he value f all poultry, dairy
A

products sold in the study area in 19€4 was g million. Eighty-four
percent of this production occured in the Ozark Plateaus portion of
the study area. Poul and poultry products accounted for more than
half of ¢ ited income.-

(,) Forestry. As shown in Figure 6, forest lands covered
about 55 percent of the study area in 1959. Privately owned forest
land, which includes 87 percent of all forest land in the study arese,
supported 78 percent of the growing stock. This privetely owned
growing stock is primarily hardwood of relatively poor species and low
quality. The remaining 13 percent of the forest land is in public
ownership and consists primarily of Nationa! Forest land. Principal
uses for the wood products of the area include pine and hardwood
lumber, flooring, furniture stock, pailets, posts, poles,; and charccal.
Pulp mills under construction at Cape Girardeau, Missouri, and Wick-
1iffe, Kentucky, will provide markets for the less valuable species
produced in the northeastern part of the study area. Timber harvest-
ing and timber stand improvement practices are resulting in higher
quality timber stands and improved wildlife habitat.

£ Mining. In 1963 mineral products with a total value of
more than $23 million were produced in b4 study area counties. Stone,
sand and gravel, and iron ore accounted for &3 percent of the total
value of 1963 study area mineral production. Other minerals extracted
in 1963 include clay, bauxite, lime, pliosphate rock, and natural gas.
Manganese, lignite, and lead and zinc have been produced in the past.
Recently renewed exploration activities have resulted in the discovery
of new lead-producing areas in southeastern Missouri. As a result of
this exploration activity, additional major mines in the northeast
part of the study area are being developed. Further exploration
activity could result in additional developments.

28
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g Transportatiorn. The highway transportation netw
study area is adequate for the existing state of economic development.
However, the transportation required for meximum economic development
is not currently available.

(1) The States and local governments have greatly improve
. :

the public road system in recent years. However, additional develop-
ment \.f‘ L e S1 1y .".‘.,'."« Ay networkK appears .f‘.",:.'" :,],". TT’H m iA
routes from Kansas City and 3t. ILcuis teo Dallas and other major south-
western markets - D& the area. In addition, it takes as long t
travel to different tourist r business locati within some parts
f the study a8 1t does to get from distant metrolx I

areas.

(2) In much of the Coasta) Plain railroad t
facilities are available. However, this is not true in

teaus. This makes the reed for an adequate highway system in the Ozark

Plateaus particularly important.

(3) Two cities in the study area, Little Rock, Arkansas,
and Springfield, Missouri, are served by trunkline sir
cities, Fayetteville, Harrison, and Jonesboro, Arkansas, are served by
regional (feeder) airlines. Air taxi service is azvailable in some oth-
er clties.

(4) Navigation on the White River at present consiste of
one- and two-barge tows, powered by 600 to 700 horsepower towboats.
The most important commodities being moved on the river are soybeans,
sand, gravel, and crushed rock. Alsc important are rice, wheat, logs,
and materials used in connection with improvement and maintenance of
waterways. Economic trends indicate that fthese commodities and others
will continue to be shipped on the river in the future.

h. Utilities. Transcontinental gas and oil pipelines traverse
the study area, and natural gas service is now available to many parts
of the area. Electric power is supplied by rural electric co-ops,
municipally owned and operated systems, investor-owned companies, and
industrial companies. The market area for electric power produced in
the White River Basin is shown on Figure 7. It includes all of Arkan-
sas and Louisiana, most of Kansas and Oklahoma, and parts of Missouri,
Mississippi, and Texas. The area was identified by the Federal Fower
Commission in the 1964 National Power Survey as Coordination Study
Area K.

(1) Much of the hydroelectric power produced at Federal
multiple-purpose projects in the White River Basin is marketed to
"preference" power customers such as public bodies and cooperatives in
the Preference Power User Area by the Southwestern Power Administra-
tion. The Preference Power Users Area, which is included within the
boundaries of Power Supply Area K except for a portion in Southern

e R AR T — - < o

routes, and three
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Missouri, is also shown on Figure 7. The Southwestern Power Adminis-
tration, U. S. Department of the Interior, is the Federal agency
responsible for marketing hydroelectric power generated at these
projects.

(2) Through varying degrees of coordinated operations,
the power systems in Study Area K share reserves, provide mutual
assistance in emergencies, stagger construction of new generating
capacity, participate jointly in the financing and construction of
large-sized units, construct long transmission facilities, jointly
arrange large seasonal diversity interchanges, make maximum utiliza-
tion of peak hydroelectric capacity, and improve service reliability.

(3) Recent gains in residential consumption of electric
power in Study Area K can be attributed to increasing use of all
types of refrigeration, air-conditioning, and heating equipment, as
well as more extensive use of freezers, electric blankets, clothes
dryers, other electrical appliances, and lighting. Use of electrical
power by commercial organizations is increasing as a result of air-
conditioning, diversity of retail outlets, advent of shopping centers,
expansion of electric cooking, and increased recreational activities.
Industries which can be expected to contribute substantially to grow-
ing demands for electric power include the petrochemical, pulp and
paper, mineral, aircraft, space, food processing, cement, fertilizer,
and small appliance industries.

i. Public parks and outdoor recreation. The White River
Basin is nationally known for the scenic quality of its natural and
man-made resources and for the recreational opportunities they offer.
Basin resources provide opportunities for sightseeing, picnicking,
camping, swimming, boating, water skiing, and hiking. Also available
are opportunities for big and small game and waterfowl hunting and
for both leke and stream fishing. National trends of increased mobil-
ity, higher income, and more leisure time have brought about in-
creasing demands for a wide variety of weekend and extended vacation
outdoor recreation opportunities. Numerous parks and related recrea-
tional areas in the basin have been the basis for establishment of
the White River area as a major vacation center for mid-America.
Federel, State, and local governmental investments in recreational
facilities have been accompanied by numerous private developments
ranging from small cabins to resort hotels and complete recreational
developments.

18. PROJECTED ECONOMY

Historical economic growth can be attributed to increased
efficiency in production arising from technological progress, a high
rate of capital input, development of natural resources, advances in
education and skills, increasing mobility of the labor force, and the

33
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economic advantages of large-scale production. Population growth
and increasing female participation in the labor force have contrib-
uted to increases in annual man~hours worked. However, these influ-
ences have been partially offset by the desires of the people for
shorter working hours. The resulting increase in leisure time has
been and will continue to be used for increasing participation in
outdoor recreation activities. All of these factors were considered
in projecting the future study area economy. As stated previously,
ell monetary projections are in terms of 1960 dollars and, therefore,
do not reflect inflationary or deflationary influences. Projections
of economic activity provide a guide in determining the future needs
for further development of the water and related land resources of
the White River Basin.

a. Population. During the years immediately prior to 1960
the study area experienced a decline in total population. However,
available estimates indicate that since that time the decline has
been reversed and the population is now increasing. Between 1960
and 2020 the population is projected to increase from 1,188,000 to
2,400,000, or about double, as shown on Figure 8. Most of the in-
creased population is expected to be concentrated in existing and
emerging urban areas because of expanding employment opportunities.

b. Imployment. Study area employment is projected to increase
from 391,000 in 1960 to 611,000 in 2020, as shown on Figure 9. Agri-
cultural employment is projected to decline significantly while
manufacturing, construction, and other employment (including trade

and service employment) is projected to increase. These trends toward
increasing numbers of higher paying jobs are expected to bring about
population growth, as mentioned previously, and provide a higher liv-
ing standard for the study area population.
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EMPLOYMENT BY INDUSTRY
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PER CAPITA PERSONAL INCOME
UNITED STATES, STUDY AREA,
COASTAL PLAIN, AND OZARK PLATEAUS
1960 - 2020
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(3) f”ftﬂtﬁf' learing of forest lands for other uses,
principally crop production, is expected to result in loss of more
than 2,000,000 acres of forest land in the study area by the year
2020. It is projected that only 45 percent of study area lands will
). The inven-
tory of growing stock in the study area is projected to increase more
than 50 percent from 1960 to 2000. fowever, by the year 2000 the
annual cut is expected to exceed annual growth, resulting in a net

decline in forest inventory after the year 2000.

be forested in 202 as mpared to 55 percent in 195

Te Mining. The value of mineral production in the study area
rojected to increase from a 1963 level of approximately $23,000,000
almost $150,000,000 in cthe year 2020. Stone, sand and gravel,
lime, lead, and zinc are projected to be the most important minerals
produced in the study area in the future. :

ot

&- Conclusions. The total economy of the study area is
projected to grow and tc become more like the national economy. This

growth will increase the needs for the development of the water and
related land resources of the White River Basin. Projections of econ-
omic activity provide the framework within which these future water
and related land resource needs have been estimated. The next two
sections provide a more detailed discussion of the current status of
water and related land resource development in the basin and the need
for further development. Additional material and date describing the
economy of the study area are presented in Appendix B, Area Fconomic
Study.
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SECTION IV - CURRENT STATUS OF RESOURCE DEVEILOFMENT,
USE, AND PLANNING

19. EXISTING FEDERAL WATER RESOURCE DEVELOPMENTS

a. There are six main stem and mej tributary reservoir
projects in the basin. Beaver, Table Rock, and Bull Shoals on the
Upper White River, Norfork on the North Fork Riwver, and Greers Ferry
on the Little Red River are multiple-purpose pr
on the Black River is a single-purpose flood
Rock and Clearwater are in Missouri and the remaining
Arkansas. These projects have a total storage 10
acre-feet, of wnich 5,477,000 is for flood control; 3,349,000 is for
power generation; 925,000 is for drawdown for power generation and
water supply; and 6,311,000 is for recreation, fish and wildlife con-
servation, and other purposes. Pertinent data for these six projects
are shown on Table 5.

b. There are nine .project levees
utaries and one on the Mississippi River
tection for areas at the lower end of the
floods. The total length of these levees is about 1606 miles and they
protect about 484,000 ascres of rich alluvial valley land. Pumping sta-
tions with a total capacity of 774,000 gallons per daj
structed to remove interior runcff from the area protected by four of

have been con-

4
these levees. Pertinent data for these projects are shown on Table 5.
C. Navigation improvements have been constructed on the lower

White, Current, and Black Rivers, but except for the lower 200 miles
of the White River, these navigation projects have been placed in an
inactive status because of lack of traffic. The original improvements
consisted principally of snagging and dredging operations to maintain
sufficient depth for shallow draft tows.

d. The Soil Conservation Service has nine Public Law 566
Watershed Protection and Flood Prevention Projects under construction
or authorized for construction. These projects consist primarily of
floodwater retardation structures, drainage facilities, and associated
land treatment measures. These nine projects are listed in Table 6.
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MAIN STEM AND MAJOR TRIBUTARY TRS
Tten Hen t 3 1] Ne
W ’ FC,
Wnite R Whidt White North
6OG L]
4 4, 02
55 6, e 2,624 1 s
2 ¢ b
7, X X E , 1,5, Uy, =
'.r , L - - ”/ O > » ¥J,
1 pool y 13 )3 / B &7 567
» 120 ) 4 55¢ Lt -
W { 62 ‘ Ly -
1 - - - - - Ly
£
Mpok Centn . t X 60, 00 , 360, 00K 13k, a1,
Power drawdown - t 325 , y 182, 1,003, O Ly,
Inches 14 . 4 -
onservati
dead power = Acre-feet 27,000: 1,520,000 03 02 1,1%, 0 y OO
II.K:IN‘b . | 8 W Oe3: 14 y
Total - Acre-feet XX 3,462, 1,983,000: LBl | oo 413,
Inches - 30.8: 1641 ¢ € bt
Area in acres:
Top of flood-centrol pool Ty s 52, : 711,240: 30,700: 40,500: 10,4
Top of power pool 3 26,220: 43,070: L5, bLo: 22,000: 31,500 -
Top of nservation pool, H d ¥ :
top of dead storage jx 27,3 33, 10, 35 (K » LA
Generators: 3
N mber : 4 b 8: 44 -
apacity pe anit, kilowatts 3 56,000: 50, O 40,000: 35,00 Y&, ~

Poplar Bluff and East Foplar Bluff, Black Kiver - L.y (1)720 FC (ievee)
Missourd

Black River, Foplar Bluff, Misscuri, t Black River 3 71, Ol F [evee ¢

Knobel, Arkansas, (Arkansas portion) £ePome

Skegrs Ferry, Black River east of Black River 3,931 FC (Levee)

PFocahontas, Arkansas

Newport, White River, Arkansas White River 8.5 (1)2,000 FC (levee)

illage Creek, White River and Mayberry White Kiver 20.2 33,400 FC (Levee)

Districts, Arkansas

Augusta to Clarendon Levee, White River, White River LO=197 9.k 217 , OX FC (Levee)

Arkansas (2)

Des Arc, Arkansas Wnite Hiver 147.3 1.5 (1) FC (Levee and 9,300
g.p.m pump station)

DeValls Bluff, Arkansas White River 29 ol (1) FC (Levee and 56,10«
Z.pem. pump station

clarendon City levee, Arkansus White [iver 100.¢ 6.0 (1) FC (levee)

white River Backwater [evee, Arkansas White River - 40.0 145,50 'C (Levee and 673, 20(

Z«pPem pump stati n)

erty within city and adjacent area.

(1) Affords prot n pre
(2) Complete except for 6.6 mile section; area benefited information based on completed pre
legend: FC - Flood coontrol
P - Hydroelectric power
= Municipal and industrial water supply
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TABLE 6

EXISTING AND AUTHORIZED
PUBLIC LAW 566 WATERSHED PROJECTS

Watershed

: Structural
Rumber and Name 2 Hren : Measures
: (Acres) :

26 Upper Crooked Creek s+ 56,320 ¢ 19 PHR

46 Mud Creek s 18,560 1 FWR and 29.9 mi. CI
69 Big Running Water Ditch : 80,000 : 862.2 mi. CI

80 Flat Creek s 23,680 : 5 FWR, 1 FWR&R, & 10.2 mi. CI
36 Cooper Creek : 40,320 : 9 FWR and 3.8 mi. CI
116 Upper Culotches Bay 739,040 ¢ 50.2 mi. CX

117 Big Creek-Bayou DeView : 72,960 : 22 FWR and 8.8 mi. CI
126 lLee-Phillips s+ 83,200 : 110 mi. CI

131 White River Backwater : 145,920 : 165 mi. CI

Legend:
FWR - Floodwater Retardation
FWR&R - Floodwater Ketardation & Recreation (incl. Fish & Wildlife)
CI - Channel Improvement

e. Existing Federally administered recreation, hunting, fishing,
and wildlife rescurces include the Current-Jacks Fork Ozark National
Scenic Riverways, the White River National Wildlife Refuge, 5 fish
hatcheries, and 2 fisheries research stations. The Ozark National
Scenic Riverways are currently under development which includes
acquisition of about 87,000 acres of land and development of access
and recreation facilities along about 110 miles of the Current and
Jacks Fork Rivers in Missouri. The White River National Wildlife
Refuge contains 11?,653 acres of which 3,517 is water and the remainder
is land, some of which is subject to periodic inundation.

f. National Forest acreage in the White River Basin is about
1,200,000 acres located in the Ozark-St. Francis, Clark, and Mark
Twain National Forests. Thirty-six recreational areas have been
developed in these national forests comprising about 300 acres of
land and 75 acres of water. The National Forest Service has also devel-
oped many hiking trails, scenic drives, and extensive portions of a
state-wide network of horseback riding trails within the national
forests.
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the outlet channel of Mammoth Spring. It is a musonry
structure about 15 feet high and 120 feet long. The powernouse
was const i >le~shaft turbine and

440-%ilowatt

o
)
Lo

miles down-
streum on the Spring Rive is a concrete 68 structure about
20 feet nigh and T equipment
of twe 200C-kilowatt units, one of which was installed in
the other in 1939.

ba Since the disastrous flood of 1927 practically all the
flood control improvements undertaken in the White River Basin
heve been :mustr;etvd by the Federal Government. Pricr to that
time the work by locel interests consisted largely of the construc-

tfv” of levees and draine systems although it included some bank

removal of snags from streams. The existingz levees

ng the Black, Little Red, and White Rivers. Avail-

n indicates that 90 drainage enterprises have been

> serve about 1.7 million ecres. Major

) 1y gravity flow systems that utilize natu-
ral. streams, Januls, and open ditches. Farm drainage systems usu-
ally consist of open ditches for removal of excess surface water
from ;ivld:. The local levees and drainage works, in general, have
not been coordinated or properly maintained. Consequently, most of

the st*ucturus are inadequate and some are ineffective. - Bank pro-
ecticon works have been constructed by local interests for the

rotection of railway bridges, State highways, and highway embank-
nents.

ct

3 b

ver Bas ir >

ar cated t Lai in 1ha Grand Prairie.
iev t is prinm the individual farm type.
Lls e principa f irrigation water,

irrigation water is obtained from small reservoirs and
from streams.

de The municipal water supply systems in the basin cbtain
about 53 percent of their supply from ground water sources; about
1¢ percent from surface water sources, which includes streams and
municipal lakes; and the remainder from both ground and surface
sources.

€. The two States, Arkansas and Missouri, administer numer-
ous State parks, public hunting HPCHS, game management areas, fish
hatcheries and trout fishing streams in the basin. A tabulation of
these areas is shown on Table 7. There are also numerous municipal
parks and small fishing impoundments in the basin which are tabulated
in Appendix K.
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TABLE 7

FYISTING STATE FISH AND WILDLIFE AREAS

*No. of: e W W 2
ey 0« O Admin Total etland:Water ® fotdvity

. areas: agency : acres . acres ‘acres

Arkansas
Public hunting areas : 8 : AGFC :113,500 29,1&00 15 600 F&H,WP
Wildlife management areas : 5 1 AGEFC : L s900 ¢ = s
Public fishing lakes : & : AG&FC : z4(39 - : 2 3&9 F
State fish hatcheries : 2 : AG&FC :(warm water production) FP
Trout management areas s T AGRFC : - : - :42,210:
Public access areas i 2] . AGRFC i 80 : = g = :F
Public parks : T : ARRPFC : 3,864 : - : 20:F
Missouri

Public hunting areas 6 : M :108,795 : - : 900:F&H,WP
Wildlife management areas : 5 i MC : 37,250 = = : 4O:F,WP
Public fishing lakes g 3 : MCC : 276 : = : 86 :F&H
State fish hatcheries 0% : (trout production) - :FP
Trout management areas T : MCC A ;- - 55 F
Public access areas 5 : MCC : 641 : - : -
Public parks 7 : MSPB s 15,003 ¢ = : lOO F&WP
Legend:

AG&FC - Arkansas Game & Fish Commission H - Hunting

AP&PC - Arkansas Publicity & Parks Commission FP - Fish Production

MCC - Missouri Conservation Commission WP - Wildlife Production

MSPB - Missouri State Park Board F - Fishing

2l. AUTHORIZED FEDERAL PROJECTS

a. The authorized Federal projects in the basin are listed on
Table 8. These authorized projects include three multiple-purpose res-
ervoir projects, seven local protection projects, three Public Law 566
projects, and the Grand Prairie Region supplemental water zvinly proj-
ect. The three Public Law 566 projects are authorized for wisnning
only.
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SECTION V - WATER RESOURCE PROBLEMS AND NEEDS

2. GENERAL

a. An essential phase of the White River study was an analysis
of present a 1 future needs or demands which can be satisfied by improve-
ment and development of the water and related land resources of the
basin.

b. In determining present needs, the effect of existing projects
and programs and those to be initiated in the near future was considered.
Future needs were estimated on the basis of conditions expected in the
future without additional Federal investments in water and related land
resources of the basin.

€ Resource problems and needs are discussed briefly in the
following paragraphs. More detailed information is presented in the
Appendixes listed below:

Purpose Appendix

Land Treatment and Watershed Protection
Flood Problems and lLosses

Drainage

Recreation

Fish and Wildlife

Hydroelectric Power

Navigation

Municipal and Industrial Water Supply
Water Quality Control

Irrigation

OCZZTrAR4HQY

23. LAND TREATMENT AND WATERSHED FROTECTION

a. Cropland and grassland.

(1) Problems. Many problems exist concerning the conser-
vation, treatment, and management of cropland and grassland in the
White River Basin. ©Some of these are discussed in the paragraphs
below.

(a) Many farms within the Ozark Plateaus of the White
River Basin, because of size, are not efficient economic units. 1In
many instances the owner must seek part-time employment in town to
supplement his farm earnings. Fven if he desired to place all needed
conservation and management practices into use on his farm, he could
not afford them. In other instances, after proper application of
land treatment measures, the landowners and operators fail to provide
adequate maintenance and management. This is often the case with
absentee landowners.
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(b) The problem of soil erosion in the Ozark Plateaus
of the White River Basin is compounded by the tendency of landowners
and operators to use the frequently flooded river and stream valleys
for pasture and higher, steeper slopes for crop production. Abuse of
the great agricultural bottom lands in the eastern part of the basin
has created sediment which decreased the capacity of drainage outlets.
At the same time, clearing of woodland has increased water runoff.

(c) The landowners and operators may fail to appre-
ciate the value of certain lands for wildlife or recreation. This
problem results to some extent from a lack of adequate conservation
education. Also a high degree of coordination of conservation efforts
has been generally lacking, not only in Federal and State programs but
also by special interest groups.

(2) Needs. The entire basin suffers to some extent from
erosion and from a lack of water conservation, drainage, irrigation,
recreation, fish and wildlife conservation practices, and proper land
management. Approximately 3,388,000 acres of cropland need treatment
to varying extents while 4,051,700 acres of grassland, including
grazed forest land, need treatment.

b. Forest land.

(1) Problems. Some of the problems of land treatment and
management on forest lands are discussed in the paragraphs below.

(a) The private forest landowner in the White River
Basin is faced with many problems. Most of the original timber stands
in the basin were cut during the early 1900's when the lumber industry
moved into the South. Fires and abuse followed; therefore, the forest
lands of the basin have not been replenished with high quality for-
ests. Most of the timber in small ownership is of poor species
small size classes, and poor quality, and is perpetuated by the
traditional practice of forest land grazing and annual burning.
These practices have at the same time contributed to the erosicn 4
problems of the basin. Financial returns of any consequence from
forest lands are usually many years apart. Much heavily depleted for-
est land in the basin needs to be restored to productivity, but restor-
ation would require relatively high investments and long periods of
waiting before financial returns could be realized.

(b) The same factors which have reduced the produc-
tivity of the forest lands in terms of timber and timber products have
also had a corresponding detrimental effect on the hydrologic condi-
tion of the forest soils. The long history of destructive logging,
widespread and repeated burning, and overgrazing, particularly in
periods of prolonged drought, have seriously reduced soil cover and
have contributed to the compaction of the upper portions of the soil
profile. The result has been a reduction of the soils' ability to
resist erosion £nd absorb and store water. Consequently, these soils
contribute high rates of soil and water runoff during storms and

93

—— - - e ———— J




¢ 3 W N 1 { ¢
hvd ve ) oAt 4 I BN 9
T
1 . i A 1

£ r . *

£ X r g

ed r ] ey ' orot t £

+ P . ¢ = ta
¥ b ¢ 1 et f
at the g v t ime rovide % stat
wntern w yors ¢ ¢ ¢

wi i t .

P ¥ iy + & + . 4 ¢
Voq: ¢ { ¢
1 I priv I i I
v v p ¢ $ moacd & Ty 3 BV e
1 e f 1 o~ ‘ § Ty yYroe
11 N £ s Q £ na ¢
ay v 1 Y v +
lana 1 purpof A I i t ]
forest lands I the { W D¢
ot %
\ D/ . b
“ 2
need e plantiry (34 1 .







L. FLOOD CONTROL AND PREVENTION

& As indicated in paragraph 19, considerable flood control
works have been constructed in the White River Basin. Even with
these works in operation, flooding still occurs over large areas
and causes extensive damage.

b. The area under consideration for determining flood control
and prevention needs is described generally as that part of the flood
plains that would be flooded by a repetition of the maximum flood of
record with projects in the preconstruction planning stage, under
construction, or existing in operation. The extent and classifica~-
tion of the land in this area are shown in Table 10.

TABLE 10

EXTENT AND CLASSIFICATION OF FLOOD PLAIN LANDS

(Acres)

Reach 3 Cleared : Forested . Urban : Total
Ozark Plateaus : 383,070 12,170 : 830 : 456,070
Coastal Plain :__ 851,660 : 640,950 : 530 : 1,493,140

Total : 1,234,730 : 713,12 : 1,360 : 1,949,210
Ce Intense storms of short duration cause the most severe

flooding in the Ozark Plateaus part of the basin. Because stream
slopes are steep and ruanoff is rapid, destructive flash floods cause
severe property damage, erosion of land, and often loss of life.

d. Extensive storms or a sequence of storms covering large
areas and of long duration produce large volumes of runoff which
descend rapidly upon the Coastal Plain. As a result of the very grad-
ual channel slopes and low channel capacities of the Coastal Plain
streams, flooding in this area is extensive and prolonged.

€. Flooding occurs several times a year in lower bottom areas
of both the Ozark Plateaus and Coastal Plain portions of the basin.
Floods occur most often in the months of March, April, and May, but
large floods have occurred in every month.

p gt The principal industry in the flood plains is agriculture.
Major crops grown in the Ozark Plateaus are pasture, hay, corn, and
silage. Major crops grown in the Coastal Plain are soybeans, cotton,
rice, corn, and pasture. On the basis of adjusted normalized prices
and present crop yields and distribution, the estimated gross annual
value of crops in the area under consideration is $9%,400,000.
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g Other industries and developments which are affected by
floods include hardwood timber, commercial and public services,
highway and county roads, railroads and utilities, and urban areas.
Urban areas which have flood problems are Poplar Bluff, Cassville,
Reeds Spring, Thayer, and West Plains in Missouri, and Pocahontas,
Harrison, Walnut Ridge, Jackscnport, Augusta, and Clinton in
Arkansas. The estimated value of property in the flood plain on
the basis of adjusted normalized prices is $693,478,000.

h. Flood control and prevention needs have been estimated in
terms of average annual flood losses expected under existing and
future economic conditions. Economic indicators used in estimating
future economic conditions were farm marketings, crop production ex-
penses, net income per farm, per capita personal income, and in some
cases, total crop sales. Changes 1n patterns of land use expected
without additional flood control works were considered in estimating
losses under future economic conditions.

i. The estimated average annual flood losses computed by
flood frequency analysis under the conditions previously discussed
are shown in Table 11. Also, due to difficulty of separating drain-
sge damage from flood losses in the upstream watersheds these estimates
include damage from inadequate drainage. Adjusted normalized prices
were used for both existing and future economic conditions. About 80
percent of these losses result from farming operations. Other losses
result from damage to agricultural property and lands, urban property,

transportation facilities, utilities, and hardwood timber. Also in-
cluded in the "other" category are losses of business and gainful
occupation.

TABLE 11

AVERAGE ANNUAL FLOOD IOSSES
(In thousands of dollars)

Reach : Crop - Other : Urban : Total
: txisting Fconomic Conditions :
Ozark Plateaus ¢ BI85 o $LL36L.T v 83716 s 1 §6.,245.8
Coastal Plain s h,37Th.1 : K,987.7 : 15.3 1 29,371
Sub-total : 29,086.6 : 6,149.L : 386.9

N 35 )322 . 9<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>