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ERRATA SHEET

~1s
The USDA recommended and alternative project plans for lower

Bois d’Arc Creek Watershed ( 3—2 5)  and upper Bois d’Arc Creek Watershed

(3—25a) are tabulated incorrectly in the final section of Appendix V.

The alternative plan, which includes Bonha.m Reservoir , 22 upstream

reservoirs , and 30.3 miles of channel improvements, should be the

plan recommended by USDA for the early—action program. The USDA plan,

which includes ~l upstream reservoirs and 30 miles of channel improve-

ments for these watersheds, should be the alternative plan. Accordingly,

data shown for these watersheds in tables 72, 73, 75, and 76 should

be interchanged with similar data in tables 80 , 81, 82 , and 83.
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SUMMARY

Upstream watershed protection, use , management , and development
investigations in the Red River Basin Study Area were made by the Soil
Conservation Service , Forest Service.~ and Economic Research Service of
the U. S. Department of Agriculture. ~rhe purposes of t -inva.~ t.igationg-~-_ _-

is ~~r-a--to : (1) identify water and related land resource problems; (2) pre—
pare a potential plan for water and related land resource development that
could be accomplished under USDA programs ; (3) prepare agricultural and
forestry data for  use of cooperating agencies in planning water and
related land resource projects under their programs; and (4) compile
engineering, economic, and related data that local organizations could use
for developing water and related land resources.~~~l1 investigations were
coordinated with investigations of other cooperating agencies. December
31 , 1962, was selected by USDA as the planning base.

The Study Area extends from Denison Dam in Oklahoma and Texas to a
point near the mouth of the Red River in Louisiana. It includes all of
the drainage area between these points except for the drainage area of the
Ouachita River and Black River and Concordia Parish in Louisiana. The
Study Area includes approximately 29,610 square miles (18,950,272 acres)
in all or parts of 60 counties and parishes in parts of Arkansas ,
Louisiana , Oklahoma , and Texas. Geology and relief vary substantially
and mean sea level elevations range from 40 feet to 2,600 feet. The
dendritic drainage pattern Consists of 193 Conservation Needs Inventory
(CNI) watersheds within 24 tributary basins . About 289,300 acres, or 1.5
percent of the total area , are permanent water surfaces such as larger
lakes , streams , sloughs , and canals . The land area of 18,661 ,000 acres
is abou t 55 percent forest and woodland , three percent miscellaneous land ,
35 percent cropland , pasture, and rangeland , and the remaining seven per-
cent is land not inventoried as to land use.

The 1962 population was about 1, 757 , 400 or about 59 persons per square
m ile . About 49 percent of the population live in urban areas , 40 percent
in rural towns, and 11 percent on farm s. Farm population decline began in
1930 and is continuing . The Study Area included about 77,150 farm s in 1962
with an average size of 190 acres. Farm numbers are decreasing and farm
sizes are increasing. The 1962 value of farm products sold was about
$297,669 ,500 , or about $3,860 per farm. Livestock and l ivestock products

- - provithi about 56 percent of all farm income.

Population projections and projections of economic activity were made
to provide a bas is f o r determ ining needs fo r addi t ional water and re lated

• land resource development . Projections indicate that def icits in agricul—
tural production needs allocated to the Study Area can be expected by 1980 .
Deficits will increase by 2010 . Additional water and related land resource
development would provide opportunities to meet production needs . Water-
shed project developments also are needed to meet projected needs for flood
prevention , municipal and industrial water supplies, pollution abatement,
rural and domestic water supplies , recreation, and rural area redevelop—
rnent by 1980 and in subsequent periods.
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Water and related land resource problems were identified in each of
the 193 CNI watersheds. Principal problems include flooding, inadequate
drainage, water pollution , inadequate recreation development , drought, and
inadequate municipal and industrial water supplies. Problems and needs
vary in each of the CNI watersheds. The nature and severity of the
problems provided a basis for selecting watersheds for initial and long—
range development. Sixty—five CNI watersheds were selected for initial
development (within the next 10— 1 5 years) , six CNI watersheds were
selected for long—range development (beyond the next 10—15 years), and
122 CNI watersheds were considered not feasible for development. Thirteen
of the 65 watersheds in the initial development category had been approved
for watershed project operations under P. L. 566 prior to 1963. A total
of 25 watershed projects had been approved for P . L. 566 operation in 27
CNI watersheds through 1966, and construction was completed on seven
projects.

Soil erosion , soil limitation, and excess water problems adversely
affect agricultural and forestry production on 16 ,559 ,800 acres , or nearly
all of the productive base area . The nature and severity of the problems
vary by major resource areas and land uses. Conservation treatment
consisting of land user conversions and the co on soil and water con—
servation practices has been applied to about one—fourth of the Study Area.

Existing water and related land resource development includes 13 ~NI
watershed projects authorized for P. L. 566 operations, 20 U. S. Army
Engineers reservoir projects, six Forest Service reservoir projects on
public land, and 12 State, municipal, and private reservoir projects.
These projects were authorized for operations prior to December 31, 1962,
and include water storage for flood prevention , irrigation , municipal
water supply, and recreation purposes. Drainage improvement is a
corollary purpose in one project.

Water and related land resource potential for devel opment under USDA
programs was appraised. Potential projects were identified in 52 CNI
watersheds for initial development. Projects would include land treatment
and structural measures for watershed protection , drainage, flood pre-
vention , water quality control, recreation, municipal and industrial water
supply, and irrigation purposes. Single—purpose reservoir storage could
be added in four of the ~?4I watersheds to meet water quality control ,
recreation, and municipal and industrial water supply needs. Additional
storage would be available in most reservoir sites.

Seven single—purpose recreation reservoirs, including aggregate
storage of 2,870 acre—feet and 507 surface acres, are proposed for initial
development in National Forests.

Potential multiple—purpose projects were identified for long—range
development in six GNI watersheds. Projects would include land treatment
and structural measures for watershed protection, drainage , f lood pre—

• vention , recreation, and municipal and industrial water supply needs. Ten
additional single—purpose reservoir projects to meet long—range recreation
and irrigation water needs were identified in five CHI watersheds that were
4 — 2 4 ~~7V
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identified for initial and long—range development. Structural measures
would include 30 ,3 miles of channel improvement and 38 reservoirs with
161 ,469 acre—feet of useful storage.

Reservoir site development opportunities to meet water quality
contro l , recreation , mun icipal water supply, and irrigation projected
needs for initial and long—range development were identif ied in 39 non—
feasible CNI watersheds. Reservoir useful storage capacity of 768,665
acre—feet could be developed. An additional 803,975 acre—feet of storage
is available in these sites.

Project plans for CNI watershed development were prepared to
integrate U. S. Army Engineers reservoir site development proposals for
Parker , Bonham , Durant , and Kisatchie Reservoirs. The first three
reservoirs would reduce the upstream watershed project size, and the
Kisatchie Reservoir would eliminate the potential for early—action
upstream watershed development in three CNI watersheds. Some of the com-
bined project plans would include water storage for interbasin transfer.

Alternate water supplies for irrigat ion needs are also available
to meet 2030 needs. Surface water supplies would provide better quality
water than Red River supp lies and should be given a higher development
priority for irrigation development.

Land resource development potential can be realized by adopt ion of
improved production practices and adjustments in land use. Establishment
and maintenance of conservation practices is needed to maintain and
improve agricultural and forestry product ivity. Existing agricultural
programs are being used for land resource development.

The most obvious impacts of potential project development are
conversions of land to water areas. Existing, authorized , and potential
projects would increase permanent water surfaces from 289,300 acres in
1962 to 745,400 acres in 1980. The productive base for agriculture and
forestry would decrease from 17 ,333,300 acres in 1962 to 16,782,000 acres
in 1980. Part of the decrease would result from increases in area devoted
to urban , built—up , and small water uses . These changes and projected
major land use changes would decrease total land treatment requirements,
but would require increased use of cropland conservation practices.

Potential projects will contribute to meet ing increased agricultural
production requirements in 1980 by allowing formerly flooded and poorly
drained land to be farmed more intensive ly. Irrigation projects will
increase agricultural production . Projected 1980 agricu ltural production

• with potential projects and programs will provide about 96 percent of
projected feed unit needs.

Potential projects would result in favorable overall agricultura l
economic impacts such as increased rural employment and income . Reduct ion
of woodland acreage would affect forest industry and related employment
adversely. Expected reductions in bottomland hardwood acreages will have

• 
- 

detrimental effects on the hardwood industry .
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USDA potential projects and programs wil l  have onl y minor effects on
water yields in most years . Benefits from further reduction of remaining
flood damages in the Red River alluvial area upstream from Fulton ,
Arkansas , may be expected.

USDA is recommending early action in the development of improvements
urgently needed to solve watershed problems and to meet estimated needs
th rough 1980. Upstream watershed improvements include structural and land
t reatment measures . About 214 percent of the Study Area is included in
early—action development. About 501 ,600 acres wil l  require acceleration
of installation of land treatment measures in upstream watershed projects.

Installation costs of structural measures would amount to $116,277,900
including $108,643,510 for multiple—purpose projects, and $7,634,390 for
single—purpose projects. Total annual costs are $5,308,470 and annual
benefits are $13,309,635.
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IN’FRODUCTI ON

This Appendix by the U. S. Department of Agriculture (USDA ) is one
of 15 appendices to the Red Rive r Basin Comprehensive Study (RRBCS )
interagency report. The Field Coordinating Cosmiittee (FCC) assigned to
USDA pr imary responsibility for Appendix VI (Irrigation) , Append ix VU
(Drainage and Flood Prevention on Flatlands), and Appendix V (Upstream
Watershed Protection , Use , Management , and Development). This Append ix
is concerned with upstream watershed problems , water and land development
needs , potential for development of water , and related land resources , and
with identificat ion and descriptions of watershed projects that need to be
initiated within the next 10—1 5 years. Other appendices to the inter—
agency report are listed on page i.

Recommendations contained in this Appendix for upstream watershed
projects are USDA recommendations to the FCC for basin plan formulation.
Recommended upstream watershed projects were formulated to meet future
needs for water and related land resource development insofar as USDA
programs could be adapted to meeting the needs. Needs for resource
development are described in this Appendix and other Appendices . Combined
project plans were prepared cooperatively with the U. S. Army Engineers to
integrate major reservoir site development proposals with upstream water-
shed projects in several upstream watersheds. Data for  combined projects
also are included in th is A ppendix for  consideration by the FCC in basin
plan formulation . Data for upstream watershed projects and for combined
pr ojects are presen ted in s u f f i c i e n t detail  in this Appendix to enable the
FCC to select appropriat e projects for  inclusion in the basin plan . The
basin plan will be discussed in the Plan Formulation Appendix and the
Summary Report .
AUTHORITY

The USDA participated in the Red River Basin Comprehens ive Study
under authority provided by Section 6 of the Wa tershed Protection and
Flood Prevention Act of the 83rd Congress (Public Law 566, as amended).
The Act is administered by the Soil Conservation Service (SCS) of the
USDA . I t au thorizes the USDA to coopera te wi th other Federal , State , and
local groups or agencies in surveys and investigations of river basins as
a basis for development of coordinated programs.
OBJECTIVES

The USDA study was designed to develop agricultural and forestry
data for the use of cooperating agencies and to prepare a potential  plan
of development for water and related land resources that could be accom-
pu shed under USDA programs . Agricultural data is needed by State and
other Federal agencies as a basis for planning water and related land
resource projects under their programs . A potential plan of development
under USDA programs is needed for preparation and selection of an overall
plan for water and related land resources development in the Study Area ,

The primary objective of the USDA Study is to facilitate the
coordination and orderly investigation , development , u t i l i z a t i o n, and
management of water and related land resources of the Study Area.
Achievement of this aim necessitated a genera l appraisal of the upstream
water and land resource problems and an appraisal of the poten tial for
resource development . This incl uded:
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( 1) An inventory and descript ion of water and related land resource
problems and the general approaches that appear appropriate for their
solution.

(2 )  Studies and projections of economic development.
(3) Translations of such projections into needs for water and

related land resource uses.
(Li ) Appraisals of the avai labi l i ty of water supplies bot h as t o

quantity and quality.
(5)  Appraisals of the availability of the related land resources.
(6) Studies and identification of p rojects which need to be

initiated during the next 10—15 years.
(7) Studies to determine the extent to which recreation , fish and

wildlife habitat improvement , flood control , drainage , irrigation , water
quality control , and water supplies for rural , municipal and industrial
uses can be provided by water and related land resource developments and
programs in upstream areas to satisfy needs.

(8) A compilation of economic, engineering, and related data that
local organizations could use for developing water and related land
resources•
NATURE, SCOPE, AND INTENSITY OF INVESTIGkTIONS

The Red River Basin below Denison Dam Study is defined as a Type II
comprehensive detailed survey. A study of this type includes the major
elements of a Type I Study (Objectives 1 thru 5) plus intensive studies
of specific projects, the installation of which will need to be initiated
within the next 10—15 years.

Basin conditions that existed on December 31, 1962, were selected
by the USDA to represent the planning base. All potential improvements
and evaluations of impacts of the potential improvements were referenced
to the 1962 base year. A project evaluation maximum period extending
from 1980 to 2080 was selected for use by all cooperating agencies. An
agricultural projection period extending from 1962 to 2010 was used for
major crops and other agricultural commodities . Agricultural census data ,
through 1959, were primary guides for establishing the agricultural plan-
ning base, and these were adjusted on the basis of later information.

The S~~ , Economic Research Service (ERS ), and Forest Service (USFS)
participated in the USDA study. Participation of each agency was coor-
dinated through the Washington Advisory Committee (WAC) and the Field
Advisory Committee (FAC). The latter met on the call of the Chairman to
effect coordination of USDA studies and to assure that studies were
adequately coordinated with studies of other cooperating agencies.

Field examination scope studies , preliminary investigation scope
studies , and reimbursable studies for the U. S. Army Engineers were
conducted. All studies were oriented toward the individual tributary

• watershed. Field examination scope studies were developed early in
the study to produce a preliminary appraisal of potential project
feasibility. Results of the studies were summarized for all watersheds
within a tributary basin in preliminary reports , which were provided to
cooperating agencies. Preliminary investigation scope studies were made
in selected watersheds. These consisted of more intensive studies of
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specific projects, the installation of which will need to be initiated
within the next 10-15 years. Watershed problems were defined , the nature
of the project described , and the cost and benefits of the proposed
project were developed , based on data for specif ic watersheds. Alloca-
tion of project costs to project purposes was included. Potential
projects were coordinated with projects of other agencies insofar as
coordination could be effected.

Investigational efforts were largely confined to the physical and
economic relat ionships within the Study Area . The availabil ity of land
for development purposes was indicated by its projected use in the
absence of development. The land—taking impact of development was indi-
cated by the changes in the pattern of land use induced by resource
development. An intensive study and evaluation was made of the satis—
faction of demands for outdoor recreation opportunities in the rural
sector , and of levels and effic iency of crops and pasture production.
Evaluations were based in part on materials developed and provided by
cooperating agencies.

Preliminary examinations were made of the forest resource in
selected watersheds and forest cover condit ions in selected problem
areas were sampled. These studies were combined with a general re-
connaissance of all forest lands in the Study Area. Woodland and plant
managers , key State and Federal personnel , and offic ials of pr ivate
organizat ions having a primary interest in the forest resources col—
laborated in the studies. Background information for this study , and
other specific information used to correlate published data , were ob-
tained in cooperation with other agenc ies.

COOPERATING AGENCIES

Cooperating agenc ies included the U . S. Army Engineers (USAE);
the U . S. Geological Survey (USGS), Bu reau of Reclamation (BR ) , Bureau
of Mines (BN ) , Bureau of Outdoor Recreat ion (BOR), the Federal Water
P o l l u t i on Con trol Ad m inis tra t ion (FWPCA ) , and the Bureau of Sport
Fisheries and Wildlife (BSF&W) of the U . S. Depa rtment of Interior
(USD1); the Weather Bureau (USWB) of the U . S. Depa rtment of Commerce
(USDC ) ;  the Publ ic Health Service (PHS) of the U . S. Department of
Health , Education , and W e l f a r e  (U SH E W ) ;  and the Federal Powe r Commission
(FPC). State agenc ies included the Arkansas Soil and Water Conservat ion
Commission , Louisiana Department of Public Works , Oklahoma Water
Resources Board , and Texas Water Development Board.

The Study was made unde r the overall dLrection of the FCC compr ised
of a representative from each of the Federal departments and each of the
State cooperating agenc ies. The FCC established subcommittees comprised
of representat ives designated by cooperatkng agencies for the purpose
of effecting planning coordinat ion. Other agencies represented on sub-
committees included the Texas Water Rights Commission , Texas State
Health Department , Arkansas State Health Department , Arkansas Game and
Fish Commission , Texas Department of Parks and Wildlife , Arkansas
Geolog ical Commission , and the Texas Bureau of Econom ic Geology.
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DESCRIPTIO N OF THE STUDY AREA

LOCAT ION AND SIZE

Th& total land and water area included in the USDA Comprehensive
Stud y is approxima tely 29 ,610 square miles (18,950 ,272 acres) in parts of
Arkansas , Louisiana , O klahoma , and Texas (figure 1). The Study Area
extends from Denison Dam , forming Lake Texoma , to a point near the mouth
of Red Rive r in Louis iana . I t includes al l  of the drainage area between
these points except for the drainage area of the Ouachita River and
Black River and the drainage area of Concordia Parish , Louisiana. Also
included in the Study Area are Lower Mississippi River drainage areas that
are naturally interrelated with Red River drainage areas.

Th e Study Area includes a l l  or par ts of 60 counties and parishes.
Nine coun ties are in Ark ansas , 13 in Okla homa , 19 in Texas , and 19
parishes are in Louisiana. Twenty—two parishes and counties are entirely
within and 38 are partly within the Study Area.

GEOLOGY

A re la t ive ly  small  area in the ex treme northwe stern par t of the Study
Area li es w ithin the Arbu ckle up l i f t  reg ion . Hard limestones , sands tones ,
shales , and crystalline igneous rocks of Paleozoic and Precambrian ages
are represented. The gran it ic soils in this  area are light colored and
medium to coarse textured .

Formations in the Ouachita Province represent rocks ranging in age
from the lower Paleozoic Era to the Mesozoic Era . Deformat ion with
accompanying induration has added to their resistance to weathering.
Metamorphism was not of a significant magnitude to change the nature of
all rocks , bu t there are some quar tzi tes and sl ates . Rocks of the
Ouachita Province , in order of the ir abu ndance are shale and sl ate , sand-
stone and quar tzite , chert , novacul ite , tu f f , l imestone , and conglomerate.
Soils developed from the varied types of parent material range from sandy
b a rns to silty clays and clay .

From the Trinity sandstone of Cretaceous age , which is exposed near
Denison Dam , the Red River Valley traverses younger formations ranging
upward through the Tertiary and Quaternary Periods to Recent age in the
Wes t Gulf  Coas tal Plain . Much of the material in these formations was
derived from older sedimentary rocks , and is therefore regarded as
reworked material . All the common variet ies of sedimentary rocks are con-
tained in Cretaceous and Tertiary formations of the region and impart
certain prominent characteristics to the Red River sediments. The usually
bright red color is very noticeable . The coloring matter is obtained
partl y f ro m the Pennsy lva n ian and Permian rocks f arther west , but the
amount of ferruginous sediment is increased considerably in Louisiana by
the addition of iron ox ides from Tertiary formations which contain iron
bearing minerals such as glauconite , limoni te , hematite , magnet ite , and
i lmen ite • The high mica content of the Midway silts , sands , and clays is
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notable , and th eir color i , typically higher than that of later Tertiary

groups. Above the Tertiary System , Pleistocene Terraces and Recent
alluvium are composed of gravels , sands , clays , and silts and are in con-
tact with present river alluvium . The gravels of the region are mostly
chert , quartz , and iron oxides.

TOPOGRAPHY

The terrain in the tributary basins draining into Red River ranges
from rugged mountains to low , rolling hills. Elevations range from
approximately 40 feet above sea level in Avoyelles Parish , Louisiana , to
more than 2,600 feet in southwestern Arkansas. The Ouachita Mountains in
Arkansas and Oklahoma have steep slopes , sometimes towering 1 ,000 feet
above narrow valleys. Local areas may have narrow floodplains and one or
two stream terraces ranging from 40 to 80 feet above the large channels.

Lands adjoining the Ouachita Mountains on the vest are characterized
by wide valleys bounded by abrupt escarpments. Generally , the streams
flow in broad , shallow channels.

In the tributary basing below the Ouachita Mountains , low relief and
gentle southeastward slopes predominate. Irregular , rolling, and hilly
uplands associated wi th relatively f l a t terraces and f l oodp lains are
common topographic expressions. Generally, relief is low , averaging from
100 to 200 feet, except in the Ouachita Mountains.

The elevation of the alluvial land along the main stem of Red River
ranges from less than 40 feet above sea level near the mouth of Red River
to more than 500 feet near Denison Dam. The valley grad ient is steeper
above southwestern Arkansas with accompanying slight changes in local
relief . Low terraces , or second bottoms , become more common upstream ,
attaining a relief of 10 to 15 fee t in comparison with f i r st bottom
alluvium near Denison Dam, In the Arkansas—Louisiana portion of the
floodplain , local rel ief is small ; a few isolated low ridges or hills
constitute the sharpest breaks in the relatively flat terrain . Depressiorm
resulting from abandoned stream channels are common. Generally, the land
slopes gently away from the natural levee adjacent to the river channel.

STREAMS AND LAKES

The Red River , which is the main stem of the drainage system , enters
the Study Area at Denison Dam and flows generally southeasterly 470 miles
to its confluence with Old River. The river channel is from 700 to 1,200
feet wide , between high banks ranging from 15 to 35 or 40 feet above low
water , except for occasional short reaches where the channel lies against
the high escarpments that border the alluvial plain in local areas. The
floodplain , eight to ten miles wide in general , narrows to about two miles
near Denison Dam. Below Alexandria the floodplain becomes integral with
the alluvial valley of the Mississippi River . Numerous tributaries enter
the Red River below Denison Dam.

Major tributary streams in the Study Area are Boggy Creek , Kiamichi
River , Little River , Sulphur River , Twelve Mile Bayou , Loggy Bayou
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Bayou Pierre , and Saline Bayou . These t r ibutary streams flow directly
into the main stem of Red River and have drainage areas ranging from
1 ,138 square miles to 4,231 square miles .

Minor tributaries , too numerous to identify, enter Red River at
points scattered throughout its length . Generally, tributaries in the
upper reaches of Red River are fast , freely flowing streams; tributaries
in the lower reaches are slow , congested streams.

Numerous natural lakes , such as river cutoffs and tributary streams
with silt plugs in their drainage outlets , exist in and adjacent to the
Red River floodplain. Federal and State agencies have increased the
storage in some of the natural tributary lakes to provide water for
recreation and navigation. For example , Caddo Lake was improved by the
USAE in 1914 to provide for a navigation pool at an elevation of 168.5
feet mean sea level. The lake covers an area of 20,900 acres. This area
also provides varied recreation facilities. Bistineau , Black, and
Clear Lakes are other natural lakes improved by the Louisiana Depart~~nt
of Public Works to provide increased recreation opportunities.

Several major reservoirs providing flood control, water supply, and
other benef icial uses are either completed or under construction by the
USAE. Millwood Reservoir on Little River and Lake Texarkana on Sulphur
River are the largest of these reservoirs with storage capacities of
1,858 ,000 and 2 ,654 ,300 acre—feet , respectively.

Other smaller lakes have been bu i l t  by Federal , State , or private
groups for multiple uses. The SCS , under the authority of Public Law 566 ,
has built many floodwater retarding structures on tributary streams.

TRIBITrARY BASINS AND CONSERVATION NEEDS INVENTORY WATERSHEDS

The Study Area was subdivided into 24 tributary basins ranging in
size f rom 73 to 4 , 231 square miles . T r ibutary basin names , numbers , and
lecations are shown in Figure 1 and areal data are tabulated in Table I.

Each of the tr ibutary basins is essentially an independent hydrologic
unit consisting of one or more smaller hydrologic un its. The hydrologic
units within the tributary basin are referred to as Conservation Needs
Inventory (CNI) watersheds . Each watershed is identified by name and
code designation (figure 1).

LAND AND WATER AREAS

Land and water areas were based on data developed for the 1958
National Inventory of Soil and Water Conservation Needs and adjusted to
reflect conditions existing in 1962. The 1958 Inventory was prepared by
the Conservation Needs Committee in each of the four states. Bas ic areal
data were developed for parishes and counties for the National inventory.

I - These data were used for parishes and counties lying wholly within the
Study Area. For parishes and count ies that are not wholly in the Study
Area , acreages were planimetered and coordinated with acreages of
4 - . 24 ~~79
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Table 1 — Tributary Basin Areas, Red River Basin Study Area

Tributary Basin Total Land and Water Area

acres square miles

Intervening Areas — Texas 1,352,773 2,114
Barkinan Creek £46,700 73
McKinney Bayou 246,088 385
Sulphur River 2,377,736 3,715
Cypress Creek 2,308,043 3,606

Blue River 433,751 678
Intervening Areas — Ark, and Oklahoma 759,371 1,187
Boggy Creek 1,546,617 2,1417
Kiamichi River 1,176,923 1,839
Little River 2,707,621 4,231

Bois d ’Arc Creek 154,108 241
Maniece Bayou 73,818 115
Posten Bayou 89,050 139
Loggy Bayou 1,716,675 2,682
Bayou Pierre 762 , 820 1,192

Cane River £484,439 757
Bayou Jean de Jean 58 ,494 91
Bayou Rapides 52 ,979 83
Bla ck & Saline Lakes 888 ,609 1,388
Nantachie Creek 54 ,071 814

Bayou Rigolette 267,370 418
Red River Backwater Area 486,954 760
Chatlin Lake and Associated Area 598,543 936

Red River Main Stem 1/ 306,719 479

S 
Total 18,950,272 29,610

Main Stem Tributary Basin is confined to Louisiana

adjacent river basins. Distribution of land and water resources ,
rounded to the nearest 100 acres, is shown by states in Table 2.

About 29.3 percent of the Study Area is in Texas, 28.2 percent is in
Louisiana , 27.2 percent is in Oklahoma , and the remaining 15.3 percent is
in Arkansas. The barge water area includes permanent water surfaces such
as lakes , reservoirs , and ponds having £40 acres or more of surface area
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Table 2 -. La nd and Water Areas by States , Red River Basin Study Area ,
1962

Land : Large Water : Total Land
State Area Area : and Water Area 

thousand acres 

Arkans as 2 ,853.2 41.7 2 ,8914.9
Louis ia na 5,208.9 132 .1 5,3141,0
Oklahoma 5 ,111.0 51.0 5,162.0
Texas 5 , 487 .9 614.5 5 , 552 .4

Total 18,661.0 289 .3 18,950.3

and streams, sloughs , and canals one—eighth of a statue mile or more in
width , and islands within large water areas that are less than 140 acres in
size . Large water areas comprise approximately 1.5 percent of the total
area . Abo u t 45 ,7 percent of the large water area is in Louisiana, 22.3
percent is in Texas, 17.6 percent is in Oklahoma , and 14.4 percent is in
Arkansas.

The land area was subdivided into Inventory and Noninventory areas
for purposes of the USDA investigations. The Noninventory acreage
includes urban and built—up areas, land owned by the Federal Government
other than agricultural land operated under lease or permit , and small
water areas consisting of bodies of water less than 40 acres in size
(mostly farm ponds) and streams less than one—eighth of a mile wide. The
Inventory acreage includes the remaining land area. Distribution of
Inventory and Noninventory land areas by states is shown in Table 3.

Table 3 - I nventory and ~oninventory Areas by States, Red River Basin
Study Area, 1962

Inventory Noninventory Total
State Area : Area : Land Area 

thousand acres 

Arkansas 2,660.7 192.5 2 ,853,2
Louisiana 4,627 .7 581.2 5 ,208 .9
Oklahoma 4,879 .8 231.2 5,111.0
Texas 5 , 165 .1 322 .8 5 , 487 .9

Total 17 ,333.3 1 ,327.7 18,661.0

Of the 1,327,700 acres in the Non inventory Area , about 52 percent is
Federal land . Federal land consists principally of Nat ional Forests and
Defense  Depa rtmen t lands . About 80 percent of a l l  the Federal land pro—
duces timbe r products for regional markets, All National Forests and
4 — 2 4 ~~7~4
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about 50 percent of the Defense Department land (USAE reservoir areas)
are managed for a wide variety of recreational use by the general public .

Urban and built—up areas constitute about £42 percent of the
Noninventory acreage. These include cities , villages, and other built—up
areas of more than 10 acres , industrial sites , roads , railroads and
railroad yards , cemeteries , airports , golf courses , shooting ranges, and
similar developments.

Small water areas include about six percent of the Noninventory
acreage. Noninventory area composition is shown in Table 4.

Table 4 - Noninventory Area Land Use Distribution by States , Red River
Basin Study Area, 1962

Land Use Arkansas Louisiana Oklahoma Texas Total

thousand acres 

Federal lan d 107 .0 332 .7 139.9 114.5 6914, 1
Forest land 107 .0 316 .6 136.9 99. 8 660. 2
Other — 16 .1 3.0 14.7 33. 9

Urban & bui l t—up 71,4 213.3 78.7 189.2 552.6
Smal l water areas 14,1 35.2 12.6 19.1 81.0

Total 192.5 581.2 231.2 322 .8 1, 327 .7

LAND RESOURCES

Farming Regions

More than 500 type—of —farming areas and 1400 subtypes have been
outlined in the United States. There are , however , 10 ma jor farming S

regions . They d i f fe r  in soils , slope of land , climate , distance to
ma rket , and in storage and marketing faci l i t ies . Over the years , the
general types of farming best suited to each region have developed ,
although traditional crops may be less important now.

The four states in the Red River Basin Comprehensive Study (below
Denison Dam) are located in two of the 10 regions. Arkansas and Louisiana
are a part of the Delta Region and Texas and Oklahoma are part of the
Southern Plains Region.

Trends for these two regions as they relate to their production as a
percent of United States production , 1939—63, and projected to 1980, are
presented in Exhibit 1. These statistical trends served as guidelines for
more detailed analyses of the agricultural sector in the Study Area. This
exhibit material shows that it is within primarily agr icultural regions
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that functional changes are occurring in agriculture . 1/

Land Capability Cl asses

All soils in the Inventory acreage were classified according to
their potentialities and l imita t ions  for sustained agricultural and
forestry production . All soils of the Study Area are included in
seven land capabil ity classes. The risk of soil damage or limitations
in use become s progressivel y greater from Class I to Class VII. Soils
in the first four classes are capable of producing, under good manage-
ment , adap ted pl ants such as trees or range p lants , and the common
cul t ivated f i e l d  crops and pasture plants. Soils in the last three
classes are best suited to the production of nat ive vegetation. Some
soils in Classes V and Vt also are capable of producing specialized
crops , such as certain fruits , ornamentals , f i e ld  crops , and vegetable
crops , under highly intensive management involving elaborate soil and
water conservation practices.

Class I — Soils in this class have f~~~w l imitations that
restrict their use,

Cl ass II — Soils in t h i s  class have some l im i t a t i ons  that
reduce the choice of p lan ts or req u ire modera te
conservation practices .

Class III — Soils  in th is clas s have severe limitat ions that
reduce the cho ice of plan ts or require special
conservation p rac t i ces , or both .

Class IV — Soils in t h i - ~ c l - i ss  have very severe limitations
t ha t  r e s t r i c t  the ch o - cu  of p l a n t s  and require
very careful management.

Cl ass V — So i l s  in t h i s  c lass  have l i t t l e  or no erosion
hazard , but h~ ve other  l im i t a t i ons , impractical
to remove , that limit their use largely to
pasture , range , wood land and forest , or
w ildlife habitat .

Class Vj — Soils i n  this class havc severe limitat ions that
make them generally u’-’~u ited f or cul tivation and
l i m i t  t h e i r  use largel y to pasture or range ,
woodland and forest , or w i ldl ife  hab i t at,

1/ Ta lk by W• B. Su ndquis t , FPED , at t h e  44t h Annual  Agricul tural
Ou t look Conference , Washington , D. C., November 15 , 1966
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Class VII — Soils in this class have very severe limitations
that make them unsuited for cultivation and that
restrict their use largely to grazing, woodland
and forest , or wildlife habitat.

All the Inventory acreage was classified except minor areas of
some miscellaneous uses , such as farmsteads , roads, and cemeteries. Land
Capability class distribution is shown in Table 5 by major land resource
areas. Table 5 also shows distribution of inventory and noninventory
areas by major land resource areas. Approximately 62 percent of the
inventory acreage is capable of producing the common cultivated field
crops.

.l.. 5 — Ma- s r La J  - ies lrc.s Are . ls,sl r ibitLs, n and land Capa i li ty Cl.,..8 by M.j.r land R,,ource Areas • Red R iver Basin - I-s ty i S a , IRS- i

fla -r land s ee  y ry , -  Inventory Art.A 2 88m,s y a l  AsiA C.pabii 10- Cl.,, r P e A l . s ~ r T , t a l  S o n S  L.nd
e,e~n.t _ n  

—~~~~ : I  I i  111 l v  \n S~I 011 :t i f i e 1 I n e y n t  r-I : A S . - ~ Are a  
d acre e 

~ r I t  PP
le t... s I n s  p 7~~~l~ 134 1 .1 72 , 9 211 . 1 — 3,4  . 2 - 110 . 1 3. 9 I I I .

rn ’ t s s . I s t i p y
V . 1 1 , -  A l l  c~ 131 9 - i .’ 102 , n 72 1 .1 1.0 723 .0 0,1  1 ,1 2 , 113 1 . I 122 .4 2 , 52A . 3

I a n. 1 3 3  1 3 3 . n I 31 .1 3 , 153 .. . i n i  1 , 139 . 7 055 , 1 5 l 3 . 2 3~~~A n , Y 3 0 •
. _ 3y , s 9 , 7f l , -

i re .,  2 1
li a r S -  Sn 29 , 1 573 .6 617 .’ 132 . 1 23 , 3 I . ., . 1 3 .-. 3 , 1 , 15 -1 . 3 . 1
C i. lsr 5.: . lAo ... l O i s  36 . 5 oi .3 13 .3 i n S  . — ~l • 3 ; .1 s I  S .~- s n i s . i v s e  54 .aa 1 3  2 7 , ’ 1,5 • 7 12 .5 6 .6 5.0, 1 o .3 1 , 3 2 5 - , , i I , .1 — 

Ser  S-ne Pr. rls, 11 2 l .a ‘2 . 1IA .A 5.5.2 79.2 10 .3 73 .5 — lAs_ s _ .  -
‘I o l t . S R S  119 14.2 72 .7 223 ,2 7 1 3 ,1 177 .6 243 .3 ‘ 1 .7 2 .2 2 ,721 .2 22n .3 2 , n -.

en n r a l  i l l S .  6.0
S a cs ’ 9 . 7 1.7 — 2.1 — . 1 — —

551 ‘‘7 ,3 3 , 27 1 .6 a , l, .7 1 , 5 - 7 1 .7 2 , 471.3  1 , 126 , ’ 2 , ’): . 3~~. 7 17 .03. 3 . 127 .?

‘ n o e s  LOS,  Nafl nal lnv,nt -r of 1 1  and Water  ConserBa f i- -n Sm Is 5 - n t , 1 1962 - n i l  t i - n t

Land Resource Areas

The range in climatic and soil condit4.ons within the Study Area has
resulted in distinctive patterns of agriculture and land use. Geograph-
ical areas of land , at least several thousand acres in extent , character-
ized by a particular combinat ion of pattern of soils , including slope and
erosion , climate, water resources , land use, and types of farming called
land resource areas , have been delineated as shown on Figure 2. A land
resource area may occur in one continuous area, or in discontinuous
segments. Figure 2 shows locational distribution of land resource areas.
Table 6 shows for each land resource area the acreages within the Study
Area by the four states and the percent of the total land area occupied

a ’ by each land resource area.

Southern Mississippi Valley Silty Uplands (1314)

This LRA includes llJ4,000 acres in Louisiana. This is a gently
rolling, generally well—drained area. Soils are developed from loessial
materials. The vegetation is mainly pine with an understory of hardwood
trees. A high proportion of this forested area has been cleared and used
for cropland and pasture.
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Table 6 - Major Land Resource Areas by States , Red River Basin Study Area,
1962

Maj or Land : : : : : : Percent
Resource Area : : : : : of Total
and Numerical Arkansas: Louisiana :Oklahoma : Texas : Land : Land
Designation : : : : : Area : Area

thousand acres 

Sou thern
Mississ ippi
Valley Sil ty
Up lands 134 — 114,0 — — 114.0 0.6

Southern
Mississippi
Valley
Al luvium 131 370.5 1,821,5 155.6 176.7 2 ,524.3 13.6

Southern
Coastal
Pla in  133 1,842.2 3,273 ,4 1,160.6 3 ,497.3 9 ,773.5

Texas
Blackland
Prairie 86 110.6 — — 1,758.3 1,868.9 10.0 -

Grand Prairie 85 — — 719.14 — 719.4 3.8
Cross Timbers 84
and 84a — — 168.3 55.6 223 .9 1.2

Cherokee Prairies
112 — — 468.5 — 468.5 2.5

Ouach ita
Mountains 119 529 .9 — 2 ,420.5 — 2 ,950,4 l5 .b
Central Rolling
Red Prairies 80 — — 18.1 — 18.1 0.1

Total 2,853.2 5 ,208.9 5,111.0 5 ,487.9 18 ,661 .0 100.0

Southern Mississipp i Valley Alluvium (131)

Red River and intermingled Lower Mississipp i River Al luvial  soils are
included in this LRA . This includes 2,5214,300 acres in the four states
f r om t he mouth of Red River to Denison Dam. The surface relief is subdued
arid slopes generally to the south and east. Areas of und u l a t i n g  or dis-
sected topography occur where overflows are frequent . The LRA is some-
times divided into first bottoms which may overflow frequently and the
higher elevation terraces which seldom overflow. The native vegetation is
mainly hardwood trees. However , because of the high inherent fertility
and favorable topography, most of the hardwoods have been cleared where
flood hazards and drainage problems have been surmounted.
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Southern Co :i-- ;t .il ‘laiit (133)

‘I i , ’ S1~~7 l t  ~ l i i  Coo-- t .d P1.~ in is t :-~- Ili rge st LRA I n  i s -  s t u d y  A n - t i . It
O c C u p i t  - ; 9 , 773 , h f l  ;te r es  :2nd O c c u r s  Lfl e : 2 C t l  O~ 1 15 - i t . !  t i  s t  s - S . Th is is
~t g e n t l y r o i l uig  t )  I I L I 1 V . tn S l l — ( I L S - , n  n t r ~~i, m o s t l y  w I ’ I l — d r n i l t e d  r~’~i ,
a lt : i isugh S l~~~i 1 5 ’ i t  1 i r ~ - . t t  Ofl t I l  rn .117 divid e s l i d  l f l  s i r  l i t  f l o o dp l a i n  a re as
have ~) 5 l ~~)~~ ( l r t I l i i a i t S - . I t e  VCt~~ e t ; i t  j O l t  L I  i t i e  & o i ~t s - n t ,  ~‘or t is m t l l n l y  dine
t r i o -A with ~ul un d e r s~~u r ’  of 1~i r i w ’ i sd  [ ro o t; ; rua i n l ’ 5 - o uk , gUm , e l m , and
Sh i f t  h i c k o ry . in  t h e  w e s t e r n  p : ir t  , b c ;  I ly C i i i  led the P i ; ~t Oak Belt , the
vti~1o -t a t  io t i  i~ i m a i n l y ;r rdwoni r d  t r i e s ;  mos t l y post  oak , b1.ic~~j.ick , and elm ,
w i t h  t i I l I ( 3  pine .
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S o u t he r n  Cl i st a l .  Plain — h e h s t . .  r P a r i s h , L o i t i s i o n o

A I ig 1 
~~~~ 1 r t  con of t h i s  t o n i  -

~ t e d  - re.  has Lsc~ n ci t - - rod and used
t o r  C l -  p 1 1  1 ( sOc  I i t ~~c ‘r  t i t  he r  ( l n nn er  a long p e r i o d  of v t - I r s . Because
s i t  d5 - 1 r  1.  I 5 1 1  1 r t  ii i tv  - l I d  so i l  loss  by  eros i_ on  , much i f  t h i s  once—
C u l t  iv , cd b i n d  has been r i  I o n l - r I l tot , ei t h e r  b~ n a t n ; r  1 ri - - l e o - d i n g  or by
E l  - - 1 i n ; . 57311 ;O i s  ‘ ;s w used f o r  p a st u r e . T t l i  s o i l s , t w e l l  — m ; I n 5 l p e d  , are
5 U j t n - t I r ~~~n s -. . in g  a wi ll va riety of f i e l d  c rop s , sp ecia l  - n d  t r u c k  c rops ,

V L s i -  sod I r I ii I ru it

f x B l - n c k t  - n d  P r  i n c  ( 8 6 )

S u r f a c e  r .  lict of LRA ~6 is g e ne ra l l y u n d u l a t  i n p  to  - ontlv rol Ii f l I t
;i i t i . i .; b i t  r ; ri ~t s s  f r - -~ 111 - n v  l eve l n i f l  S i I i ~iC w i t  i r s h e d  d i v i d e s  t o  s t r o n g ly
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Texas Blackland P ra i ri e  - Fannin County , Texas

sloping in areas bordering stream valleys. It includes 1 ,868,900 acres in
Texas and Arkansas. The nat ive vegetation consists primarily of bunch and
short grasses. A subarea of the Tex as Bl ackla nd Pra i r ie  LRA known as the
“Gray lands” occurs in Texas as a transition zone between the Southern
Coastal Plain and this LRA.

The soils of the Texas B l ackl and  Pra i r ie  LILA , as a whole , are among
the most productive up land so il s of the Stud y Area. However , because of
the clay texture and s loping surfaces , they are very suscept ib le  to
erosion . Many areas have been severely eroded , and some of the steepe r
slopes are so gullied that they are no longer suited for cultivation .

Grand Prair ie  (85)

This LILA includes 719,400 acres in Oklahoma . It I I C L I I ; b ’ S  n s ’c k y

rangeland on steep slopes , as well as deep, agric ulturti ly p r d t[ t i vc  I nd
on undulating to gently s lop ing  topography . The c l imax  v e g e tat co n  i _ s
primaril y m id and t a l l  grasses.  In many areas , s c rubb y ,  wood y vege t a t i on

• is an invader ,

Cross Timbers and Granitic Soils ( S14 and 84a )

This LRA comprises 223 ,900 acres of land in Texas and Oklahoma .
Native vegetation and soils are similar to the Post Oak Belt of t h e
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Cross  T i m b e r s  - Bryan  C o u n t y ,  Ok l ahoma

Southern Coastal P l a in  LiLA , except fo r  the smal l  area of Granit ic soils
in Johnston County , Oklahoma . The Granit i c  soils  are developed f rom pre-
Cambrian grani tes  and occur on b ouldery , tree—covered slopes wi th  p ra i r ie
grasses on some of the ridges.  Inherent  soil  f e r t i l i t y  is low and
relatively small areas have been cleared for  cul tivat ion .
Cherokee Pra iries ( 112)

The LRA includes 468 , 500 acres of land area in Oklahoma . The cl imax
vegetation consists primari l y of raid and t a l l  grasses .  Cl imax vegetation
in most of the area succumbed to the p low . Soils are developed from sand—
stones and shales and are agriculturall y productive. Top ograp hy is
generally undulat ing to gently sloping.

Ouachita Mounta ins ( 119)
LRA 119 includes an area of 2 , 950 , 400 acres in Arkansas  and Oklahoma .

It is a forested area of great natural beauty. Topography is rolling to
steep. Soils are developed from sandstones , shale , and chert , Rnd are
generally too shallow for cultivation , Agriculture is important to the
area onl y in the relatively narrow valleys and in local areas of deeper
so il development. The climax vegetat ion is mainly p ine trees wi th  an
understory of hardwood trees; mainly oak , elm , and hickory . A r e la t ive ly
smal l  amount of Oza rk  H i g h l a n d , which  is an area of rough h i l l s  formed by
the dissect ion of a cher ty  p l i t e au , is i n t e r s p e r sed  w i t h  t h i s  lon d
resource area.
4 — 2 4  (A
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Central Roll ing Red Prairies (80)

The LRA extends into the Study Area in Oklahoma , It occupies only
18,100 acres and occurs as a high terrace of the Red River. Slopes are
gently sloping and soils are deep. Native vegetation consists of hard-
wood trees.

Major Land Use

Major land use distributions were developed for the Inventory Area
of the land resource base . This area of 17 ,333,300 acres (table 3) is
the primary agricultura l and forestry land resource base. Major land
use distribution by the nine land resource areas is shown in Table 7 .
The proportion that each major land use occupies of the total land area
also is shown in this table.

Table 7 — Distribution of Inventory and Noninventory Areas by Major Land Resource Areas and
Major Land Uses of the Inventory Area , Red River Basin Study Ares , 1962

Inventory Area
Major Land Resource : Miscel— : total :Non—

Area and Numerical : Cropland : Pasture : Forest : laneous:lnventot-y:Inventory: Total

Designation : : Range : Woodland : Land :Area :Area : Land Area

thousand acres

Southern Mississippi
VaUey Silty
Uplands 13Lo 19.8 38.7 50,0 1.6 110.1 3.9 114.0

Southern Mississippi
Valley Alluvium 131 718.0 531.0 1,104.3 48.6 2,401.9 122.4 2 ,524.3

Southern Coastal
Plain 133 1,350.1 1,383.8 6 ,003.3 201.6 8,938,8 834.7 9 ,773.5

Texas Blackland
Prairie 86 965.8 491.4 301.14 27.2 1,785.8 83.1 1,868 .9

Grand Prairie
85 164.5 337.0 157.8 40.0 699.3 20.1 719.4

Cross Timbers
84 and 844 26.5 38.1 112.9 32 .2 209.7 14.2 223.9

Cherokee Prairies
112 71,8 193.5 119.5 61.2 446.0 22.5 468.5

Ouachita Mountains - I

119 56.5 147 .4 2 ,436.9 83.3 2 ,724.1 226,3 2 ,950.4
Central Rolling
Red Prairies 80 16.1 — 0.3 1.2 17.6 0.5 18.1

Total 3,389 .1 3,160.9 10 ,286.4 496 .9 17 ,333.3 1,327 .7 18 ,661.0
Percent of total

land area 18.2 16.9 55.1 2 .6 92.8 7.2 100.0

4 4 24879
S
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About 35 percent of the l and is used for cropland and pasture and/or
range. Slightly over 55 percent is in forest woodland. Miscellaneous
land which includes farmsteads , fa rm roads , levees , and other miscel-
laneous rural uses involves less than three percent. Noninventoried
areas , or urban land , public roads , and other public land o~mership, also
are shown in Table 7. These lands amount to approximately seven percent
of the total land area,

Significant characteristics pertaining to land use , crop distribulion ,
and land capability subclasses are summarized in subsequent tables. Areal
data as it relates to major agricultural land uses , the four basin states ,
and land resource areas are presented in Exhibits 2 and 3.

FOREST RESOURCES

General Description

Of the 18,661 ,600 acres of land in the Red River Basin Study Area ,
10 ,946,600 acres or 58.6 percent , were forest land in 1962, This
forest cover varies from lush oak—gum—cypress stands on the floodplain
of the lower Red River to the relatively thin stands of upland oaks and
hickories in the uppermost reaches of the Study Area in Oklahoma and
Texas. P ines , red oaks , white oaks , red gums , and hickories are pre-
dominant on the extensive upland forest areas of intervening tributary
basins, with relatively small areas of a variety of bottomland species
found along the floodplains and low terraces of the tributary streams.

The Forest Timber Types Map, Figure 3, shows the distribution and
extent of forest cover types. The development of natural forest wver is
dependent on overall climate, the physical and chemical character of the
soil , topography and other natural features , and cultural factors induced
by man ’s occupancy and increasing heavy use of the land . The amount and
distribution of rainfall and inherent fertility of the soil are the most
important inf luences , with precipitation (as soil moisture available to
plants) being the ultimate limiting factor. Generall y,  species that
occupy a forest site are those that grow most vigorously under the com-
bination of the above factors that exist on the site.

In 1962 , the d i f f e r en t lands in the Grand Prair ie , Central Rolling
Red P rair ies , Cross Timbers , and Granit ic Soils land resource areas were
not produc ing commercial t imber in saleable  quant it ies . These areas lie
in the uppermos t reaches of the basin and t he normal rai n f a l l  w i l l  not
usually support good growth in commercial species. In 1962 , the bulk of
the commercial forest lands were found in the Southern Mississippi
Val ley Alluvium and Silty Uplands , Sou thern Coas tal Pl a in , and Ouachi ta

C Mountains  LRAs.

1, Includes inventoried and noninventoried forest land
4 — 2 487 9
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Commercial Forest Land

For 1962, Forest Surveys 1/ in Arkansas , Louisiana , Oklahoma , and
Texas show 10 , 180,600 acres of commercial 2/ forest land in the Red R iver
Basin Study Area . Accordi ng to these studies , 93 percent of the total
fo rest land area in the basin is commercial forest land . Table 8 gives
the commercial forest acreage in the different timber types and their
prevalence in the basin. Figure 3 shows the geographical distribution of
timber types and the extent of commercial forest land.

Seventy—eight percent of the commercial forest area supports
essentially upland forest types. Pine and hardwood—pine types occupy
almost two—thirds of the up land area. The remaining upland forest area,
generally located along the northern and western perimeter of the basin,
supports the oak—hickory type.

The elm—ash-cottonwood and oak—gum—cypress types are bottomland
forest types and comprise 22 percent of the total commercial forest area.

Forty percent of the commercial forest area bears sawtimber stands,
27 percent bears poletimber stands , 31 percent bears seedlings and
saplings, and the remaining two percent is nonstocked. Table 9 shows the
commercial forest area by forest types and stands sizes.

Forest Land Ownership

In 1962, abou t 93 percent of the Study Area’s commercial forest land
was privately owned and seven percent was pub licly owned. Distribution
by ownership classes was as follows: farm ownership, 20 percent; forest
industry , 23 percent, other private ownership, 50 percent; National Forest,
four percent; other Federal ownership , two percent ; and State , county, or 

-

mun icipal ownership , one percent. Table 10 shows commercial forest land
area by ownership class , by States. Table 11 shows, by ownership class ,
the 1962 volume of growing stock and sawtimber on commercial forest lands.

Since 1962, the National Forests have acquired an additional 11 ,000
acres within the Study Area. This additional acreage was acquired for
present and future recreation needs. The 55—mile Talimena Scenic Drive
and recreation complex in LeFlore County , Oklahoma , and Polk County ,
Arkansas , is under construction (1966) on some 3,000 acres acquired since
1962. As of 1966, only minor changes in National Forest acreage can be
foreseen. These minor changes will occur through planned acquisition of
key tracts needed for future recreation needs and tracts within critical

1/ Arkansas Forest Survey of 1959 , Louisiana Forest Survey of l95~4 and
1964 , Oklahoma Forest Survey of 1956 , and Texas Forest Survey of 1955 and
1965 by Southern Forest Experiment Station , USFS . Data used was ad justed
to 196 2 levels by f i eld sampling in 1964-1966 .

2/ Commercial forest  land , as u sed in t h i s  repo rt , is forest land that
is producing or is capable of producing crops of industrial wood and has
not been withdrawn from timber production.

“a
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Table 8 — Distribution of Commercial Forest Area by Forest Types !~, Red
Rive r Basin Study Area , 1962

Forest Type Area

thousand acres percent

Softwood types
Lor i g l ea f—slash  p ine 128 , 9 1
Lobloll y—shortleaf p ine 3 ,502 .4 34
Oak — pin e 1,504.3 15

Total 5 , 135 .6 50

Hardwood types
Oak — hickory 2,858,7 28
Elm — as h — cottonwood 203.8 2
Oak — gum — cypress 1,982 ,5 20
Total 5,045.0 50

Al l Types 10 ,180.6 100

Source: State Forest Survey Reports , Southern Forest Experiment
Station , U. S. Forest Service

!~ 
Defi nitions of fore st types as used in th is report are as f ollows :

Longleaf —s lash pine. These species . singly or in combination , make up 50
percent or more of the forest stand . Other southern pines , oak, and gu~
are common associates.
Loblolly—shortleaf pine. These species , s ing l y or in combination , or
other southern yellow p ines except longleaf or slash pine , compose 50
percent or more of the forest stand . Oak , hic kory , and gum are common
associates.
Oak—pine. Fifty percent or more of the stand is hardwood , usual ly  upla nd
oaks and 25— 49 percent is southern p ine. Gum , hickory , and yellow-poplar
are common associates .
Oak—hickory . Upland oak and hickories , singly or in comb inat ion , make up
50 percent or more of the forest stand except where pines are present and
compose 25 to 49 percent of the stand . Under the lat ter condi tion s , the
stand is classified as oak—pine. Yellow poplar , elm , maple , and black
walnut are common associates .
Elm—ash—c ottonwood. These species , singly or in combination , make up 50

• percent or more of the forest stand. W i l l ow , sycamore , beech , and taaple
are common associates.
Oak—gum—cypress. Bottomlarid forests where tupelo , black gum , sweetgum,
oaks, or southern cypress , singly or in combination , make up 50 percent or
more of the stand . Where pines are present and compose 25—49 percen t , the
stand is classified as oak—pine types. Cottonwood , willow , ash—elm ,
hackberry, and maple. are common associates .
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Table 9 — Area of Commercial Forest Land by Forest Type and Stand Size
Classes , Red River Basin Study Area , 1962

All  ~Seedlin gs: Nonstock
Forest Type : Stand : Saw- : Pole— : and : and Other

Sizes : timber : timber :Sap lings : Areas 

thousand acres 

Softwood types
Longleaf—slash pine 128.9 58.7 23.0 47.0 0.2
Loblolly—short leaf

pine 3,502 ,4 1,791.7 835.7 851.6 23.4
Oak—pine 1,504,3 474.3 412.2 611.9 5.9
Total 5,135,6 2 ,324.7 1,270.9 1,510.5 29.5

Hardwood types
Oak—hickory 2,858,7 1487.3 1,028.9 1,271.1.1 68.4
Elm—ash—cottonwood 203.8 88.0 42.7 65.8 7.3
Oak—gum--cypress 1,982.5 1,200.3 449.6 276.1 56.5

Total 5,045.0 1,775 .6 1,521.2 1,616.0 132.2

Total all types ‘ 10 ,180.6 4 ,100.3 2 ,792.1 3,126.5 161.7

Source: State Forest Survey Reports , Southern Forest Experiment Station,
U. S. Forest Service

watersheds that will consolidate National Forest lands. Additional con-
solidation of National Forest lands for improved effic iency in management
is planned through land exchanges with private landowners.

Table  10 — Area of Commerciol Forest Land by Sta tes an d O w n e r s h ip  Clas ses , Red River Basin
Study Ar ea

Pub l ic : Priva te
All : Ownership : - Ownership

State : Owner sh ip s : N o t  ional :Other :Other : : : Forest : Other
Total: Forest :Federal :publjc: Total : Farm : Industry Private 

thousand acres 

Arkansas 2 ,022 .2 1 20 .2 1O5.t~ 1.2 13.2 1,902 .0 513.9 581.6 806.5
Louisi ana  3,513.9 329 .9 2142 .4 /4.2 13,3 3,1~- -~.u 344.7 631.5 2 ,207 .8
Oklahoma 2 ,828.2 170.4 120.4 16.5 33.5 2,657 .8 628.6 936 .5 1,092.7
Texas 1,816.3 105.7 0.0 99.7 6.0 l ,71u .6 526.2 151.6 1,030.8

a 
TOtO1 10,180.6 726 .2 468.6 191 .6 66.0 9 ,454.4 2 ,015.4 2 ,301,2 5 ,137 .8

Source: See Tdble 9

4 — 2 4 6 1 9
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Table 11 - Volume of Growing Stock and Sawt imber on Commercial. Forest
Land by Ownership and Species Group , Red Rive r Basin Study Area , 1962

Vo l ume of : Vol ume of
Ownership : Growing Stock : Sawtimber

Softwoods:Hardwoods: Total : Softwoods:Hardwoods: Total

— - — m i l l i o n  cub ic feet m i l l ion board feet — — —

Publ ic
Nat ional

forest 318.8 91 .2 410.0 1 ,1477.7 2 14.8 1 ,692.5
Other

Federal 64.5 63.0 127 .5 294.3 175.14 469.7
Other

public 18.2 7.3 25.5 34.6 51.1,3 88.9
Subtotal

public  401.5 161.5 563.0 1,806.6 444.5 2 ,251.1

Private
Farm 295.1 532.1 827.2 1,098.0 1 ,245.1 2 ,343.1
Forest

industry 1,226.6 506 .4 1,733 .0 5,5146,7 1,427 .4 6,974.1
Other
private 1,166.8 1,376.7 2,543.5 4,657.4 4,048.9 8,706.3

Subtotal
private 2 ,688.5 2 ,415.2 5 ,103.7 11 ,302 .1 6 ,721 .4 18,023.5

Al l
Ownership 3 , 090.0 2 ,576 . 7 5 , 666 .7 13 ,108.7 7,165.9 20 ,27 14.6

Source : Sta te Forest Surve y Repo rts , Sou thern Forest Experime nt Sta t ion ,
U. S. Fores t Service

Forest Land . Timber Inventories , and Volumes , By States

In 1962 , the distri but ion of commercial forests by States was as
fol lows: Arka nsas , 19.9 percent , Louisia na , 34.5 percent ; Ok lahoma , 27.8
percent; and Texas , 17.8 percent. Table 12 sh ows the 19 62 dis tribu t ion
of growing stock and sawtimber volu mes in the Study Area by States. The
inven tory represented in the table is far  too l itt le to ut i l ize the f u l l
growt h potential of the commercial forest lands available in each state.
This condition in the overall timber inventory is caused by aecumulation
of cull trees and competing vegetation on many acres of poorly managed
f orest lands ,

Many timber stands on commercially productive forest land have
become submarginal in merchantability due to the build—up of low—qual ity
trees and 1ow—value species . This condition is most apparent in mixed and
pure hardwood stands .

4 — - 4 •  a - .
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Table 12 — Volume of Growing Stock and Sawt imber on Commercial Forest
La nds by Species Groups in States , Red Riv er Bas in  Study Ar ea , 1962

Volume 
____________

States : Growing  Stock Sawtimber - -_________
Softwoods:Hardwoeds; Tot-il Softwood :- ;  : r 1 . i r d w o o l i - :  Total

— — m i l l i o n  cub ic  f e e t —  — — — — — m i l l i o T  board t e s t —  — —
Arkansas 769.1 516,3 1,285.4 3 ,4z3 .7 1 ,216.6 .690.3
Louis i a n a  1 ,517 .4 1 ,086.7 2 ,604.1 6 ,699.-b 3,530,2 10,230.0
Ok lahoma 423 .0 455 .3 878 .3 1 , 723 .5 1 , 102 . 1 2 , 825 .6
Texas 380 .5 518 .4 898 .9 l ,~~1l .7 1 , 3 17 .0 2 ,528.7

Basin 3 , 090 .0 2 , 576 .7 5 , 666 .7 13 , 1014 . 7 7 , l th .9 20 , 2 !h .€

Source~ State  Fores t  S u rv e y  Repor ts , S u t  14 r ’ ~~~r t St l.x ; ; - r ~~’~€ -:: t S i t  i a ) f l ,

U. S. Forest Service

The 196 2 i f l V t - i t ’ - t V  Ot t i n I e r  vol ina -- ; by st ; it ’ - S , on in - ‘.--er  ‘ s per

acre b a s i c  is shown in  i~~l 1 e  13 . The d i t f e r . -n :t 11; f l a~i n L t 0 d ’  t 1 - i s
average J at a  is not  d r . c~ m d i  cat i on of t a- i v e r i ~ - - F  m er i t ev~ I s
in the different st-;t .: are-i~; . Caa sith - rab la - V : i r i - i t  ~or 1s attr ib ut ;ihi.. ‘ 1
the inherent )roductiv ;ty -~~~ IL ;  fors ’’ - l soi ls  and c l i ; - t  ~f t nt’ • I r C I S
invo l ved , The 1 -vt  1 and v i a b i  l i t ;  ot local - i m d  r e O : ’I :a l  t i m b e r  m-14rk4- t
have a d i r e c t  e f f e c t  on i ’ .14- r age  r. .ii~ on n t  i l -vp  is and :- ‘ va i l i~ig St -~m :d
condi t ions .

Table 13— Averag. Voljos - P- r A - r ~- of ‘ r  w i n g  y - t a - r an d  .- -a w t  I -L-  r or.
Co n im e r c i - i l  F0r 4 ~~t Land  L y S t a t e ;-  a n t  Spec ies  a u i ~- : , P, :d i~iv& I B~~ in
S tu d y A~~~- a , 2

Vc - i ; m e j - e r  - c r 1

~ - t  ~t e s  : 
________  

G r o w i n g  S tock  - ;w r  ;n e r
So tt w o o d N : Har d w o ~ ds:  T : , f a l  ; S - T t u~~~~~~~;; r m , . , ’T - - : l’ 

cubic t ’ e t  board t t ’ t t —  - - - —

Arkansas 380 256 636 1 ,7114 2 ,320
L o u i s i a n a  L!14 296 710 l , 1 4 h  l , Ol;L. 2 ,1i1O
O k l a h o m a  143 168 311 h i  I , ‘O0
Texas 209 256 495 612 775 -

- , 390

Bas in  A v e r aL l -’ 3b-i 25 3 557 l , 2’ - 7  - 1 , ~9]

Source~ State Forest ~ u rv ’~~ Repor t s , Southern Forest E x p e r i ; ’ - r i t  St ; i t i a i ,
U . S. Fer est Serv;ce

Board foot vol :::.- is included in cubic f oot  :‘,r - w K vo :ume

4 4_ a _ _ 
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WATER RESOURCES

Appendix Report III describes in detail the quantities and qualities
of both surface water and ground water in the Study Area . Only a cursory
treatment of this subject is given in this report.

Surface Water Supp ly

The ave rage annual runoff  of t r ibutary basins ranges f rom eight
inches in Bryan County, Oklahoma , to 20 inches in Polk County , Arkansas.
Near Alexa ndria , Louisiana , the average annual runoff is approximately
15 inches.

Total annual stream f low in the tributary basins varies greatly from
year to year. In the Blue River Basin of the Bryan County area , the
highest flow was equivalent to about 28 inches; and the lowest flow was
equivalent to about one inch . In the Nantachie Creek Basin near
Alexandria , Louisiana , the highest flow was equivalent to about 36 inches;
and the lowest annual. flow was equivalent to about two inches.

The diagrams in Figures 14 and 5 show variations in streamf low for

F 
drainage areas selected as representative of variations to be expected
in upper and lower p-arts of the Study Area. Figure 4 shows the year—
to-year variations in annual flow and Figure 5 shows average variations
in monthly flow.

Existing and authorized Federal water projects through 1962 contain
approximately 2.9 million acre—feet of storage for all purposes. An
additional 0,6 million acre—feet is available from state, municipal , and
private reservoirs. Of the total 3.5 million acre—feet available ,
approximately 1.6 million acre—feet are for municipal and industrial uses.

Water in Red River is poor quality for all uses because of the high
natural salt content . Generally speaking, water in tributary streams is
better qual ity than Red River water and is suitable for municipal and many
industrial uses with little treatment.

Ground Water Supp ly

Large supplies of ground water are available in parts of the
Sulphur River and Cypress Creek basins and along the main stem of Red
Rive r in Texas . The greatest potential for ground water development is
in the southeastern part of the area , which is underlain by thick sections
of water—bearing sands. These strata may yield as much as 500 g.p.m.
(gallons per minute) to individual wells that range in depth from about
100 to 800 feet.

Supplies of ground water are also available in the northwestern part
of this area, However, because the depth to most of the aquifers is more
than 1,200 feet , development has been slow.

Alluvial deposits along the Red River in Arkansas , Louisiana , and
Texas and in the lower reaches of Sulphur River and Cypress Creek are

4 — 2 4 B 7 9
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capable of yielding large supp lies of ground water. The depth of wells
in the  a l l uv ium generally is less than 125 feet and y ields range f rom
500 g .p .m.  in Texas to 1, 700 g .p . m . in Louisiana.

The principal sources of ground water , in estimated decreasing order
of po ten t i a l , are as f o l lows :

1. Terrace and a l l u v i a l  deposits in the  Red Rive r Val ley in
Louisiana , Arkansas , and Texas .

2 . Sand belts of the Wilcox Group and the Carr izo Sand which
underlie the area south of a line through Sulphur Springs
and Texarkana .

3. The Tr in i ty  Group , Woodbine Formation , Blossom Sand , and
Nacatoc h Sand which underl ie the area north and west of
a l ine through Sulphur Springs and Texarkana .

4. Near surface  format ions  in the upper Su lphur  River basin
along White  Oak Creek from Cooper to Bogota , Texas , and
northeastward in the vicinity of New Boston , Texas ; and
in the Cypress Creek Bas in in Caddo Parish , Louisiana .

Abundant supp lies of ground water are available fo r  development in
onl y a few parts of Blue Rive r , Soggy Creek , Kiamichi River , and
Li t t l e  River Tributary Basins. The greatest potential lies in the lower
reaches of the basins which are underlain by sediments of the Southern
Coastal P la in , and in the l imestone formations of the Arbuckle Mounta ins
in the  uppe r Blue River Basin . The sandstone and shales , which underlie
nearl y all of the upper river basins , are capable of producing onl y
limited quantities of variable—qual ity water. Therefore , there appears
to be little potential for extensive development of ground water in a
l arge portion of the upper river basins .

The principal sources of ground water , by aquifers in decreasing
order of potential development , are as fo l l ows:

1. The outcrop of the Paluxy Sand , w h i c h  extends east to west
across the lower basins and southward where it dips under

-- - younger rocks . Wells y ield from 50 to 500 g .p . m . from depths
less than 150 feet .

2. Terrace and alluvial deposits along the lower reaches of all
the rivers , especially L i t t l e  River and along the Red River .
Wel l  depths in the  a l l u v i u m  range from 25 to 80 feet  and

— 
yie ld  up to 500 g.p. m . Well depths in terrace deposits range

‘ f rom 100 to 800 feet and y ield 50 to more than 500 g .p .m .

3. L imestone formations in the Arbuck le  Mountains . These
format ions  y ield water to s p r i n g s  and we l l s  f rom f r ac tu r e s
and solution channels . Wel ls  y ield as much as 500 g .p . m .

- — ... local ly from shallow depths , bu t the s t ra ta  may be barrena 4 — 2 4 8 7 2
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of water at other locat ions because of the lack of openings .

14. Sandstone and shale strata of the upper river basins in the
A rbuckle and Ouachita Mountains. Wells less than 25 feet
deep will yield from 10 to 50 g.p.m. intermittently.

In Louisiana , the Red River alluvium ranges in thickness from 75 feet
near the Arkansas line to more than 150 feet in Avoyelles Parish. The
lower sections are composed of sands and gravels which form an aquifer
capable of yielding large quantities of water suitable for irrigation.
Wells tapping the alluvial aquifers range in yields from 200 to 1,700
g.p.m. and in depth from 11.5 to 130 feet.

Older formations are sources of ground water beneath and adjacent to
the alluvium along Red River in Louisiana. Pleistocene Terrace deposits
yield water from wells ranging from 15 to 130 feet deep. In thick
deposits , several hundred thousand gallons per day possibly can be
obtained. Yields vary from 100 to 600 g.p.m. Bocene and Miocene
deposits produce water from depths ranging from 100 to 1,000 feet. These
older sands are typical continental deposits and may pinch out abruptly
or grade laterally into clay. Consequently, hydraul ic characteristics
are reliable for only local areas• Yields range from 250 to 1,200 g.p.m.
in these older formations.

Data are insufficient to permit an evaluation of the annual
dependable maximum withdrawals available from aquifers. Reconnaissance
investigations have been performed by the USGS in Texas, Oklahoma, and
Arkansas , and numerous publications are available from state and other
agencies wh ich evaluate ground water depths and the yields to wells in
gallons per minute; however , little information is available on the amount
of water that can be withdrawn annually. Data are available on annual
dependable maximum withdrawals available from some format ions in the
Sulphur River and Cypress Creek Basins. A dependable annual yield of
4,800 acre—feet is available from the Trinity Group , 11,700 acre—feet from
the Woodbine Formation , and 18,000 acre-feet from the Carrizo Sand and
Wilcox Group, Undifferentiated. The util ization of large amounts of the
ground water from these formations is preempted by present municipal and
industrial consumers, particularly in Grayson County.

The quality of water is suitable for most uses from practically all
of the principal aquifers in the Red River Basin in Texas in the upper
zones; however , the chloride content increases with depth. In general ,
good quality water is available in Oklahoma and Arkansas except in
southern McCurtain County , Oklahoma , and southern Little River County ,
Arkansas , where the water is highly sal ine.

Generally, water quality is suitable for most uses in Louisiana. A
few isolated areas are excepted because of contamination with salt water
from underlying formations. One of the larger areas of salt water con-
tamination is at Clarence , in Natchitoches Parish , where the chloride con—
centrat ion reaches 8,000 parts per million . More detailed information
is needed before evaluation of the potential for future development of

— ground water can be attempted.
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ECONOMIC DE VE LOPMEN T AND ACT IV iTY ,  PH~ -LN f A~~H PRO.J1~CTE D

POPULATION

In 1962, the Study Area population wa~ a~ - ui  l ,737 .L~O0 a r  a pp r ox i -
mate ly 59 persons per square mile (Exhibit ~4 ) .  Ab. u~ ~~~

- ‘ p.~ r ( - e 1 I t  at  ~ho

peop le l ived in the urban areas of Shrevep t , A l e x ~i r - ~ i s , K ss ler  C i t y ,
Texar kana , Sherman , and Paris ; 140 pe rcent  l ive -.i i: r ,ra  t w~~s wi t~~1
populations of 2,500 or less; and Ii p e r c e i r  liv , -I n ‘ ar~~s (ta~- 1e ~4).

Table 14 — Population Distribut ion: I ’ r ba’ - L and Rura , 1930 , -~~~~, 1 5 0 , I t -  - a t - -i l 9~ 7 .
Projec t ion 1/ f o r  1980 and 20 10 , extr ap - iatca t t~ 2 ~~~~~~ ía- Rive r í a ~ t o  - 

~~‘ ‘ ;  - - , a 2/

C lass i f i— :
cation : 1930 : 1940 : 1950 : 1960 : 1~~~2  t ’~~~~ 

- 

nuatbers -- — — — •

Urb an  359 , 517 47 1 , 849 636 , 7~ 7 ~u5 . 923 -a~ , 4 0  , j , 9 , - aOa i 2 , 5-3 ,~ - ‘..,33- - , 3 0
Rur CI 1,348 ,243 1 2413 , 170 1 ,102 ,179 , ~~i.- -’ 5~ 1 a5 0 ~57 ,~ ‘( - 

7 , ‘00 ~~~‘ ,
Rural ,
Non—farm NA 442,954 534,525 t 3 7 , 4b 3  c-S ~~ , 5 7 0  1~~~~5 Oc- H2 ,-0 —

Rurel ,
F arm NA 970,21b 567 ,654 207 ,7-o~ 1~~~2 , — - 123 700 ~~~~

Total 1,707 ,760 1 885 ,019 l ,73~~,966 1 ,7~~~,l 7 7  1,751 ,47’o 7.~~t 700 ‘ ‘23 , 100 5.i~’- ,lPC

1/ Bea ed on projec t ion of Ser ies  S 0en~ -is - f  P- ; ;~ I~~~- i - -n , I ’  -.-~~~~, ~~~~ ‘ -t -~~,o a

~/ These data represenl 9 c untie s j r  A 7 0-. ’a ra -’5 - , ~ 0~~’ 3 - - p’  in -~~‘u 5 . 8 . 1~ ~~~~~~~~ in
Oklahoma , and 19 counties in Texas. ~~- -~le cu~ ;t \ ~~~~~ aa r e  - a s  - -~~~~~~~ ,- ~~ ‘ - 8 a . - ~~~- . a s ,
Census of Population definitions apply.

Abo u t 48 percent of the St u t h -  A r .~~ ‘ ‘s t  1~a f l’ I L 7 t ‘v in l )tj t  w:~~;
in Louisiana . Major cit ies in t~~i Lc, :,~~i -~ -o a: rn L a o  ~

- ‘ s -s 9 St V A -  ‘~ . a
were Shreve port , A l e x a n d r i a . and 0~ c” or CLSy, ¶ 0 ’  ~~~‘)‘ ‘- 5 ~~ i r .~ t
1614,372; 40,279 ; and 32 ,776 , resps - ’ tjvelv . ,‘ I c~~~• ’ -

~~~
, p~ s -~~ n J : r i

towns had populations of  less t h a n  32 , 000

Approximately 30 percent of t i e  i.tud , A I e ~ ~- p u i a t ; o a  • f ’  ‘ ~~
Census of Pop u l a t i o n  wa~ i i i  t h e  ev i i ~- ~~- u i t i a ~~~ . - ~~~~ 0 9 , 1

c i t y ,  had a population of ~~~~~~~~ :T h e , v a : .  ,ç~,j ,..,‘ .-~ w t h ç
of 24,988 and 20,977 respectively, were ib a  ~— : ‘ l , . t i . ~ a ~~~7e 9 - 1 ”  C .

Oklahom a and A r kansas acc un t e d  V a r  [~2 pa ~~e :i - h~ S t - : ’ i  -~

populat ion in 1960. Texa rkana , Av kar~~.~.i , tb , inu~~- ;r  1~~V i r  t ’ aN

group ing , had a popula t ion of 1’ , 7’- -’a . - l i o  , Iu . A rKII r :;.a a - a a~~~i~ J 1 ,

Oklahoma , had populations ‘-f 14 ,651 u n i  10 , !. / , r ’-~~ p e a t . -ssI IL ’ . A l l
oth~~ town s and communit ies  h ad popu l at  i~-n~ oh 1 ess than  10 ,000 . ach .

The t o ta l  popula t ion  of the .~tuh ,- ~~~~~ j r  ~~~~~ ~1j c~~t 1~ 
p

than 10 percent f rom 1930 to l’~40 . S iia:a~ 1 ’ — - , t h ~ ~- v - ~lat i a I
the basin decrea5ed a~ each Census r ’ - r  i n 0  n s - v i o d  (~~j a r
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V

Rural farm population has continually declined s ince 1930. Expanded
farm size resulting from improved technology and mechanization has
been the major factor contributing to the decline in rural farm popula—
t ion .

The decline in rural farm population has been offset by an increase
in ru ra l  non—farm and urban popula t ion .  The expansion of wood processing
(p lywood , pul p m i l l s , etc .) and other industries was a ma jo r  fac tor
co nt r i b u t i n g  to the popula t ion reloca t ion.

Changes in the numbers and composit ion of the Study Area population
are indicators of a changing economy. The historic decline in total
popula tion may suggest a faltering economy. However, the decline in
the past can be related ma inly to the rural  segment of the economy.
The urban and rural  non— farm sectors of the economy have been increas-
ing. An interna l s h i f t  of this type suggests that  reorganization of
the economy is occurring, arid the expected results would be a more
prosperous and stable economy. The readjustment , however , is expected
to take many years and the decline of the r~~a1 fa rm sector is projected
to continue through the year 2010 (table 14) .

The projected urban population increase is expected to be con-
centrated in the presentl y established metropolitan areas , Shreveport—
Bossier City, Alexandria , and Texarkana . By 2010 , less than 10 per-
cent of the total rural population will be classif ied as rural farm.
The remain ing 90 percent of the rural population will be classified
as rural  non—farm , or those persons “l iving outside the cities or
other incorporated places ha v ing 2 , 500 inhabitants or more who do not
l ive on farm s” . The larger proportion of rural farm decline will be
in the less productive areas of the basin . A f ter  1980 , the to ta l
rural  population wi l l  remain fa irl y constant at approximately 857 , 700 .

Pe rsons per farm are expected to rema in f a i r ly constant  a f t e r
1962 , at about 2 .5 persons per farm. The farm population projections
can be determined by projected farm numbers and person per farm .

EMPLOYMEN T

Labor Force

In 1962, ab out 724 ,900 peop le , or 41 percent of the population
in the Study Are a , were emp loyed. Abou t 39 percent of the working
force were employed in services and government , and 17 percent were
emp ioyed in wholesale and retail trades. Manufacturing , agr icul ture ,
and min ing employed 14 percent ; 7 percent ; and 3 percent , respectively.
Seasonal agricultural workers are not included in this figure . U t i l i t ies,
communications , and transportation and contract construction each
employed about 6 percent of the labor force s The rema ining 8 per-

- 
cent worke d in f inance , insurance and real estate , and other industries.

4 — 2 4 9 ? 9

4
V-45 

- -,- --‘- 



—-~~---~~--- --~~ --—— ---- ---- - . - ~~~~~~~~~~ —.--~ ----- -.---—--- ~~~~~~~~~~~~~~~~~

Trends in employment are shown in Table 15. Employment in agri-
culture has declined since 1940, while employment in manufac turing ,
services , finance and government services has increased . Percentage - 

-

increases in employment between 1950 and 1960 were the greatest in
other industries , government and armed forces , and finance. Industrial
employmen t inc reased over 40 percent during the last decade ; government
and armed forces , and f inan ce emp loyme nts were up 26 percent and 23
pe rcent , respect ively.

Table 15 — Lab or Force and Employment Est imates , 1940 , 1950 , 1960 , and
1962 , Projected 1980 and 2010 , Red River Basin Study Area !~
I nd u s t r y  : 1940 : i ’

~~~~

’ 
: 1960 : 1962 : 1980 : 2010

- - - - - - numbers - - - - — - -

Agr icul ture 212 ,902 115 ,069 54 ,764 52 ,200 55 ,000 50,000
Min ing 18,820 25 ,015 20 ,361 20 ,300 22 ,000 34 ,000
Manufac tur ing 49,990 78,619 93 ,379 98,600 128,000 219,000
I t  ii it ies

communica t ions , and
transpor tat ions 32 ,935 49 ,315 42 ,828 44 , 900 51 , 000 75 ,000

Trade 97 , 629 133 ,652 122 , 165 126 ,800 142 , 000 235 , 000
Services 100,570 134 ,366 161,483 168,200 188,000 308,000
Cons t ruc t ion  NA 52 , 174 44 , 934 44 ,900 56 , 000 87 , 000
Finance , insurance

and real estate NA 20,012 24 ,574 26,100 22 ,000 39,000
Other indus tries 7S ,280 20 ,727 29 ,488 31,200 18,000 29,000
Gove rnment NA 69 , 327 82 , 848 86 ,300 41,000 48 ,000
A rmed f orces NA 16 ,439 25 ,27 6 25 ,400 18,000 18,000

Tc’tal labor force 5~~’i ,l2b 714,715 702 ,100 724 ,900 74 1 ,000 1,142 ,000

!~~ A r e f inemen t  of these data is found in the Economic Appendix

W i t h  inc reas ing u rbaniza t ion and a stab i l i zat ion  of agr icul tural
emp loyment pp rtunit ies, the labor force part ic ipation rates in the

a l v  A~~’a are expected to  gradually approach the Nationa l level 1/.
A~~r i c .lti re emp lovtnent is projected to decrease through 1980 and rema in
fair1~ 

- ‘nstant through 2010. The armed forces projec t ion  r e f l e c t s  a
‘ a s i c  assumpt  i - n  of no major  wars , A l l  othe r indus t r ies  are expected
to increase in the number employed (table 15).

These estimates of population and emp loyment are base d on the cu rren t
rates -i f resource development . The ant icipated e f f e c t of pr oposed
projects and other types of accelerated resource development are not
included in these projections.

!/ ‘ SAL , New Orleans Distric t. Economic Appendix , Appendix  I ,
New Or leans : 1967
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Farm Emp loyment

The total farm labor force in the Study Area decreased between 1939
and 19~49 ;  increased 26 percen t  f rom 1949 to 1954 ; and then decreased
more than 50 percent f rom 1954 to l~~59 ( table  16).  In the 1959 Census
of Agr icul ture , 114 ,000 people were reported in the total farm labor
force . The numbe r of farms reporting farm labor varies widely between
“famil y workers , inc lud ing  the far m  operator ” and “a l l  hire d workers ”
emp loyed in the farm labor  force . It  is estimated that approximately
134 , 400 people we re c l a s s i f i e d  in these two categories  in 1962 .

In 1939 , 86 percent at the to ta l  f a r m  number was reported as
having ove r 235 , 500 persons l i s t ed  as f a m i l y f a rm labor .  This anounted
to 1.5 persons per f a r m  report ing. S ince 1939 , the numbe r of persons
listed as famil y farm labor has decreased about  60 percent , whi le  the
persons per f a r m  r e p o r t ing  rema in f a i r l y s t ab l e  at 1.4 .

Hired f a rm workers  inc lude  those eva p luve d  more t han 150 days and
seasonal workers .  In 1939 , n ly  i i  percent  of the to t a l  f a r m s  reported
hired workers , f o r  a to ta l  h i red  labor fo rce  of 43 , 974 . The percentage 

- -

of fa rms  report ing hire d workers has remained f a i r l y s table at 10 per—
cent through 1959 . The number  of h ired w — - r k e r s  per farm re po rt ing
varies from 1939 to  1962 as indicated in Table 16.

Table 16 — Farm Labor: Fami l y i n c l u d i n g  Opera tor , and A l l  Hired Workers
on Farms Report ing, 1939—1959 Census  Pe r iods , and 1962 and Projected F

to 1980 and 2010 , Red Rive r Basin Stud y Area !/

Fa rm labor  2/
Famil y m e l . opera to r  A l l  hired workers :

Year : Farms :Total : :Total  :Total : :Total :Total
: f a rms  :Persons : f a mi ly : f a r m s :Persons :hire d : far m
:report ing:per  farm : labor : r epor ting :pe r fa rm :workers :labor

number percent - - number - — percent — - number — —
1939 177 ,264 86 .3 1.5 235 , 503 11.3 2 .2 43 , 974 279 ,477
1944 152 ,385 87 .2 1.5 l97 , 3lL~ 2 .4 1.9 6 , 939 204 , 251
1949 136 , 093 80.4 1.5 163 , 452 7 .9 2 .2 24 , 169 187 , 621
1954 112 , 857 85 .8 1.6 155 , 395 12 .4 5 .8 81 , 975 235 ,370
1959 78 , 293 79 .1 1.4 SL I ,1484 10 .1 3. 7 29 .524 114 , 008
1962 77 ,150 79 .7 1.5 92 , 232 10 .8 5 .0 41, 660 133 , 892
1980 53 ,770 74 .0 1.4 55 , 706 13 .5 7 .4 53 , 717 109 ,423
2010 32 ,800 64 .5 1.4 29 , 618 18 .1 11.6 68 , 869 98 ,487

Whole countie s are represented  in the f o u r  basin s tates  of A r k a n s a s ,
Lou isiana , Oklahoma , and Texas

2/ Farm labor was de f ined to include any work , chore s , or p lann ing
necessary t -  the a g r i c u l t u r a l opera t ions  of the f a r m ;  and t o  exclude
housework , contrac t construction work , custom machine work , and repair
i n s t a l l a t i o n, or c o n s t ru c t i o n  work done by persons employed s p e c i f i c a l l y
fo r  such work . An o p e r a t o r  ~as considered as wo rking if he worked one or
more h o u r s ;  unpa id  a e m h e r s  o~ t i e  ope ra t a -r ’ s f a m i l y ,  if the y worke d 15 or
more h o u r s ;  and hire -i ~-rsons , if t h e y  w - rked at a l l  dur ing  the week .

H i r e d  w r k er s  i n c l u d e  “ r e-L -- I l ar  w r i - e n s ~’ (employed more than 150 days)
and “seasona l workers ” (ent p l - ’-ed l e ss  t h a n i  150 d a y s ) .
Source :  Census of A~~r icu1tur e



I r e n d s  in t o t a l  :a n a i  l a b or , f a m i l y  f a rm l abor , and a l l  hired fa rm
labor are shown in ‘l ab l~ 1 n . .~ a t  h the  total farm number rapidly decreas-
ing , and the average size f farnis increasing , the family farm labor
torce has c -  nt inued to decl m e  s ince 1939. Expanded farm size and indus—
rr ial tz qt iu’i are e c - - i ~a - . - more prevalent where rural farm population and
low l a b o r  p r o d u c t i v i ty  we re once c ommon . The presence of employment
o p p o r t u n i t ies is conducive  t o  o f f - f a r m  work . The r e f o r e , it appears that
i n d u s t r i a l  i z a t  j a ~ provides  an ~ut let f o r  concen t r a t ed  areas  of sub-
sistence units , under-sized farms , and under employment of labor on
farms . Continued improvement in technology and mechanization will
con t inue  t o  be c o n t r i b u t i v e  f a c t o r s  in the decline of f ami ly  f a r m  labor.
At the same time employment in agribusiness firm s, such as farm supply,
wi l l  respond t~ the increased need f o r  o f f — f a r m  services . However ,
farm employment  data in t h i s  report doe s not include em ployment in the
agr ibusiness  f i rm s .

The numbe r of hire d f a r m  workers  wi l l  remain f a i r l y constant  in the
shortrun; however, there will be an increase in hired workers per farm.
Measures directed towards production adjustment and improved resource
use in the agricultural industry will be ma jor factors in an increasing
hired farm labor force.

The total family labor force is projected to continue decreasing
th rough the year 2010 ( tab le  16). This part of the total farm labor
has h is tor ica l ly decreased at a f a s t e r  rate than f a r m  numbers .  This
trend is projected to continue ; however , family workers per farm are
expected to decrease only slight ly f r om 1.5 in l96~ to 1.4 in 201 0.

The number of hired f a r m  wo rkers is inf luenced par t l y by the
economic atmosphe re in which the farmer operates. Inpu ts including
hired labor are varied in response to expected returns. The number of
hired workers in the basin is expec ted  to  increase in f u t u r e  t ime
periods. However , the increase will not be as great as the decrease
in f ami l y labor . The number of farm workers  per f a r m  is expected to
increase from 7 in 1980 to about 12 by 2010 .

The Census f P o p u l a t i o n  has h i s tor i c a l l y used a more r e s t r i c t i ve
d e f i n i t ion of a g r i c u l t u r a l  emp l~~v o en t  than the Census of A g r i c u l t u r e .
This  accounts  f o r  the appa rent  d iscre pancy between Tables 15 and 16 ,
s ince the fo rme r is based on Census of P- -p u l a t  ion data and the l a t t e r
is based on Cens u s a f  A g r i c u l t u r e  data , a

Forest Indus t ry  Emp loyment

Emp loyment in 1962 in the  s t a t e s  c-f  Arkansas , Louisiana , Oklahoma ,
and Texas had approx imate l y 115 , 000 workers in primary and secondary
fo re s t  indus t ry . Outs ide  of Houst n and New Orleans , f o l e r t  connected
payro l l s  included about on e — t h i r d  of the  fou r  states ’ workers.  In
addit ion , a subs tant ial share of the emp loyment  in cons t ruc t ion , trans-
portation , and ma rketing was directly attributable t~ wood products
ori g ina t ing  in the f o u r — s t a t e  a r ea.



l a b l e  17 s hows emu pl :vmuen t  in fo re s t  i n d u s t r y  on the  base area and
an e s t ir t a t e  of workers  a t t rib u t a b l  to roundwood from the Study Area .
G e n e r a l ly , emp loyment  in t r an sp or t a t ic ’~ and wholesa le  and r e t a i l  m a r k e t —
ink a t t r i b u t a b l e  to wood p r oduc t s  is not included.  This  t ab le  includes
only th e  t r a n s p o r t a t i o n  requi re d to ri ye raw wood products to the point
.— r m i t  ial ~~nufacture and t h e limited marketing fac il ities integrated
w i t h  or  n a ry  or secondary m a n uf a c t u r i n g  p l an t s .

Tab le  17 — Vnp l oyrnent in Forest  I n d u s t r y , Red Rive r Basin Study Area , 1962

Basin Stud y Area 1/ : Base Area 2/

- - - — numbers - - — -

Management and harvesting 3/ 3,436 4 ,913
Pr imary  m a n u f a c t u r i n g  14/ 8 , 056 12 , 278
Secondar’- manufacturing 5/ 2,436 3,231
State  f o r e s t  agenc ies 188 245
Other  6/ 27 36

14 , 143 20 , 703

Es t imates of em ployment attributable to roundwood produced on the
Study  Area

2/ Whole count ie s and par i shes  touched by the Study Area , except
Panola County, Texas
3/ Includes personnel for management of Federal Forest lands
14/ The in i t ia l  process when harvested roundwood is changed in f orm

and/or ut i l i t y
5/ M an u f a c t u r i n g  process , or processes , a f t e r  pr imary m a n u f a c t u r e ,

tha t  f i n i s h  the product f o r  marke t ing  and/or consumpt ion . Not required
fo r  use of all forest products.

6/ Includes  other personnel emp loyed in promot ing the use , sale and
product ion of fores t  products . Does not include personnel in academic
and research f i e lds .

I n t e r i m  Trends and Projected Emp loyment

The 1965 level of employment in forest industry on the Study Area
and base area totaled 13 ,739 and 20,356 , respectively. This data is
comparable with that for 1962 in Table 17. The 1965 figu res show
emp loyment at about 9/ pe rcent of 1962 levels. Information from the
emp loyment secur i ty  divis ions  of Arkansas , Louis iana , and Oklahoma
show fla re full—time jobs on the base area in 1965 , than in 1962 . The
a c t u a l  decr ’~ase in total emp loyment between 1962 and 1965 took place
m o s t ly  in the part—time and family— type logging and sawmill operations .
Emp loyment information on t h i s  segment  of fo re s t  indus t ry  has been large ly
u n r e p o r t e d .

Since 1965 , ten m a j o r  plants have been added to forest industry on
t l C  base area . These are under  construc t ion or opera t ing  (1967) .  On
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the  b a s i s  t t u r e s t  land  acquis i t i o n  programs , selec t ion of m i l l  si tes ,
affirm at ive engineering studies , and appl ications for manufacturing
wa ter needs , at least two addit ional major plants will be establ ished
before l~~~O • Est imates of initial labor requirement s for these plants
are as follows :

New Forest I n d u s t r y , Base area

Opera t ing  or Emp loyment  Needs  1/
Type Building Planned  M i l l  and : Forest  Management

( 1966-68)  (1968 —80 ) Yard : and Harves t ing

Pu lp  and Pape r 2 2 1,665 3 , 200
P ine Pl ywood 8 1 1 ,145 1,725
Total  2 , 810 4 , 925

1/ Based on in fo rmat ion  f rom company o f f i c ials and/o r needs of m i l l s
of minimum size fo r  e f f i c ient ope rat ion

There are seve ral fac tors  tha t  wil l  inf luence fu tu re  levels of
employment in forest industry on the base area. Manufacturing facil ities
are be ing provided by new investments to util ize the f u l l  productivity
of t he Base Study A rea , at the current leve l of management . A consider-
able number of new jo b opportun it ies are be ing provided dur ing t h i s
period (1966—1980). The pressure for increased effic iency and higher
employee productivity in establ ished industry is causing a l ow ra te of
job loss , or increasing production with the same employee force. Improved
mechanization and increasing automation w i l l  cause a general , s teady
a t t r i t i o n  of jobs for  a period of 20 to 30 years , in most sectors of
forest  indus t ry.

Es t imates  of f u t u r e  employment  a t t r i bu tab le  d i rec t ly to roundwood
produced on the Basin Study Area follows , with total employment in
fo r e s t  indust ry  on the base area are as f ol l ows :

Total Emp l oyees
Year  Basin Study Area : Base Area

1980 17 , 000 24 ,400
2010 12 , 900 19 , 800

This  employment data does not include the share of employees
a t t r i bu t ab l e  to Study Area t imber in t ranspor t  of the f i n ished produc ts
of secondary m a n u f a c t u r e , in the marke t ing  f i e l d , in construct ion , or
in the many indus t r ies  where wood makes —up a minor share of the raw
m a t e r i a l s  used .

TRANSPORTATION

The Study Area is served by the Texas & Pacific , Kansas C ity
Southern , F r isco , Missouri Pacific , and St . Lou is & Southwes te rn
R a i l r o a d s .  Two i n t e r s t at e  h ighways  t r ansverse  the  ba s in ; I n t e r s t a t e  30
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in the tt r t h e a s t e r n — s o u t w e s t e r n  d ir e c t i on ; and I n t e r s t a t e  20 in an
eas t—wes t  d i rec t ion  i n t e r s e c t i n g  at D a l l a s , Texas. F . S . Highway 71
pa ra l l e l s  ‘h~ Red It  ve t  f~~ -m A l e x a n d r i a , Louis iana , to Texerkana ,
Arkansas . Severa l  s t a t e  hiaah wa vs and num erous  w e l l — m a intained county
r ads l i n k  the  p o p u l a t  i - n  c en t  e

T anso nt ~r r - t i t a L  bus ss rv ice  is a v a i l a b l e  I)n a l l  ari a j a r  h ighway s .
i L e  not  t t u r k  i n d u s t r y  a n u le s  a cons idO! able  an ‘a l i t  of interc ity
t ra f ic.

Shrevepor t  and A l ex a n d r i a  have the only  a ir p or t s  tha t  are used
by a t r an~ cont m e n t a l  c a r r i e r  (Del ta  A i r l  ines)  f - i  ma j a r flights.
A l e x a n d r i a  and Texarkar i a a re  , a o ’ v a - °  ~ y Trans—Texas  A i r l i n e s , wh ich
pro vided : e k der  ser v i r -~ t a  l a r ge r t e r m i n a l s  in the  M i d — ~ outh . There
are - t  h e r  stna l ler  a i r  t s in the  i - t a r d y  A t  ea wh i rL provide publ ic  and
p r i v a t e  a i r  f o t - i l i t i e s .  I t  was assumed t h a t  in t h e  f u t u r e  the S tud y
A r e a  w i l l  c. r r t  tn ao t - have ade quate  r a t i r a p r t a t  ion fac ii it ies ; there-
fore , n p r - .~~ec t  i n s  ‘e r a r d i n g  t r a n s p o r t a t ion  w- ~ made .

NON —AGRICI LT1 RAL TJSLS OF ~~N b ’

P c eerfl pt t V r - i i  r i a t r i  i o u  lt - - r a l  r a e  of lan i is ex f - n t e - ~ t o)  - 1 . 0  rease iii

t r :c  f i t r i a c . I rhan a r e a s  a re  expected to expand t - r v i d e  hom esites ,
service , ,m-i 1 f l l i ~ ~i r i a l deve lopment  ar e a s . [ u r -or aT areas , t ~nhwavs
and c ommunit ics are ox  ooa t eat t o  u s o  O r e

Give n t h e  e x pe ct  co  i nc r c r a s c s  it :  P i -p u l a t i  - -n , the  ari -unt  of land
needed to a , c . , r r i n d a t e  I a . l ar r ~er number - f OC~ ~~ C ~j i l 1  Er ’ - Pf l i  Ofl t h e
popu la t ion d E r n o i ty .  P o p u l a t i o n  L e n t a i t y  has a d i r e c t  r o l a ti  n s ’a ip to

m es i t e , rae .‘icc , a c t  i.tid r s t r a a h  devel - o n - n t  land u s e .

Do~- , e a s e s  in p pul -~~ i n n  oceurt :cd Ln 1 2~~~n s t a t r c e s  or  25 percent  f
the  t r t c c r o ra i  C i  p laces  r s v n r -

~
- 2 , 300 i r r ’ - a t - i t e n a  s. o.sses in p opula t  i - n

i n c h  i~ I -bo a t  i r i -ro rp- -rati f places varied from nine t a m a r e  t h  at I , 00 .
in A ;— a r n~iir ar,o Oh a h a  t ’ ore a r e 1-4 incor;; :tateO p i a-es of 2,5 )J or
-a re  in t h e  St  lv  Area . Half - a t  t hem ~e - reated in popu tati r betv’~-cra
1b30 and l-i60 , Inc - en -es i r a  h - p - u t a t ~ 

)n occurre in 35 of the urban
p laces ira t h e  Stud-c Area . lncre~a~ es range d fr~ rt as ‘cv as 31 pers ons
in N a s h v i l  be . -\ - a r a a r  , to  more han 37 , 000 in .-hrevepnrt , La —ui :~iana .

T a - c  a .‘~ rare mel at. i osh ip L~~t W e~~i 1’  O t a f l  po~)J t a t  i - n arid a ;  a n - ar-  l and
aj e a  f o r  the e a t  ire Sr u d v  A r e a  was a~r p r -~a i r r a t e l y .1~a 5 ac res  per ~ -i rtc’n .
Tb is est a ; ; a t  e i r ic lu a te t on ly  Land in e i ~~~ tie ra t- ir ate 1 imits of orb -a n
p l aces .  hlL ~n;wa , or r e cr eat  I - as  l a n d  ou t s  ide t h e  c arp - rote limits
we re n t c o n s a -  h e r e d , i~ tween  19th) and ~ 

-
~~ h~~J , hich ,vavC a r e  est r r a t e d  t o

requ ire 23 ~ores  per  1, 000 i - - : : r ase in p -pra ’ a i  ion . Fly l 9~ O , the inter-
s t a t e  system is am In e comple t e , and the h ighway r e - y a i r e m e n t  from 1°~ C
to 2010 is e s t ima ted  at 20 ac re s  per 1 . 000 increase in popu la t ion .
H i g h w a y  lan  use est m a tes  were ba sed o~ research  c o n d u ct e d  by ERS .

T h e  t o t a l  n r r a g r  icr  i t t i r-a l  l and  -ise r e - p a  i r e n n ~~t t  f a t ’  u r b a n  a’, b u i l t —
a p ,  inc I u a i i n ~ h i a ~t .wa ; c- n a t  : a t  i n  o acc- nnt f at t he  u r b a n  p a - p a  i a t  ion
increases  e~ ~oa - t e d  Lu t r ’  - - n a  I 960 a r t  J -

~~~~ - , s i l  - a t  I !4~ acre s per 1 , 000 .
4 ~4 t 7 ,

~ 

.. -
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Between 1980 and 2010, the figure is expected to drop to 1145 acres. About
76 ,000 acres more land would be required for urban and built—up uses in
1980 than in 1962 , and al most 172 ,000 acres addi tional by 2010 . Thus , the
amount of urban and built-up land in 2010 would be 247,900 acres more than
in 1962. The latter represents 14.3 percent of the 1962 total l and area
versus  3.0 percent  in 1962 .

Some of the urb an development pr ojec ted wil l  have impact on rural
lands such as cropland , forests and woodlands , and areas not in farms.
The proposed project developments by communities in the Study Area wi l l
influence urban and built—up expansion . An assessment of the economic
impacts will be considered in a latter section of the A ppendix.

AGRI CU LTURAL DE VELOPMENT

Farm Numbers  and Size

About 78 ,300 fa rms were reported in the Study Area in 1959 by the
Census of Agricul ture (table 18 ), These data indicate that approximately
~40 percent were commercial farms ; 142 percent were p a r t — t i m e  farms ; and
18 percent were par t—ret i rement  farms . !~ There were 8,355 farms in
Arkansas , 28 , 964 in Louis iana , 15 ,077 in Oklahoma , and 25 ,987 in Texas.
By 1962 , it was estimated that the total number of farms had decreased to
77 ,150.
Table 18 — Trends in Farm Numbers , Size , and Land in Farms , 1934 Through

1959 and 1962 Projected to 1980 and 2010 , Red River Basin Stud y Area
Average : Land in: Proport ion of Total

Year : Farms : Size : Farms Land Area in Farms
number  acres t~~~~~’~~d percent

19314 219 , 086 73 .8 16 , 180 NA
1939 177 , 2614 88 . 7 15 , 719 53 . 2
1944 152 , 385 98 .8 15 , 063 51 . 1
1949 136 , 093 118 . 1 16 , 070 514.6
1954 112 , S57 138 , 7 15 , 657 53 , 2
1959 7S , 293 187 .5 114 , 683 50 . 1
1962 77 , 150 190 .0 114 , 660 51.4
1980 53 , 7 7 0  270 14 , 520 49 . 9
2010 32 , 800 416 13 , 640 47 .4

Whole  count ies  are r ep re sen t ed  in the fo u r  basin s t a t e s  of Arkansas ,
L o u i s i a n a , Ok l ahom a , ~id Texas . Compi led  f r o m  U . S . Census of A g r i c u l t u r e
Bureau of Census , D e p a r t m e n t  of Commerce .

1/ Co~~ercial farms include all farms with a value of sales amounting
to  $2 , 500 or more , Part—t ine farms include farms with a value of sales of
farm products of $50 to $2 ,499 and operators under 65 years of age that
e i t h e r  worked of f  the  fa rm 100 days or more or had other income from non—
farm sources that was greater than the total value of farm products sold.
Farms w i t h  a value of sales of farm products of $50 to $2,499 were classi—
fred as I rt_ retirem ent i f  the farm operator was 65 years old or over .
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Farms are rap idly increasing in size. While the number of farms has
decreased by 65 percen t s ince 19344 , the average size has more than
doubled. Land in farms also decreased. Howeve r , the proportion of land
area in farms has only decreased 3 pe rcent s ince 1939.

There are a number of reasons for the increase in farm and ranch
size. Cost—price problems of recent years have encouraged a constant
search for economies in operat ion. The extensive grain and livestock
operations are particularly conduc ive to economies of scale. Tech-
nolog ical advancement , a major factor in a number of agricultural changes,
has influenced expansion in ranch and farm size in at least two ways.
First , the use of mo re e f f i c ient equ ipment and methods make possible
additional output with the same number of manhours ; and second , the
cost of new innovations , a f ixed expense , roust often be spread over land
to be econom ically jus ti f ied .

There will be a cont inued decrease in the number of farms. Those
rema ining will be larger and better managed as a result of improved
fa rming  techniques , market news distribution , and more highl y tra ined
f a r m management . Als o, mechanization of farm operat ions will allow a
higher percen tage of planted acreages to be harvested with minimum loss .

Trends in farni nu- Ders , size , land in farms , and the proportion of
total land area in farms for 1980 and 2010 are presented in Table 18.
The projected rate of change for the number of farms is more between
1962 and 2010 than the historical rate of change between 19149 and 1959
(table 20). However, the  average size farm un it is projected to inc rease
about 120 percen t by 2010 over the 1962 . The larger size units will be
offset by the increased number of farms being divided into smaller units
in the area surrounding Shreveport, Bossier City, Alexandria , and
Texarkana. These smaller units may still be classified as rural nonfarm s
by Census c riteria , but will become suburban homes with acreages. This
is substantiated by the increase in “rural non-farm” population projec-
t ions presented in Table 14 . This wi l l , of course , affect the distri-
bution of the size of farms throughout the Study Area . The farms in
the outer regions will continue to increase in size and decrease in
numbers. -

The proport ion of tota l land are a in farms has historically
decreased since 1939 (table 18). The same trend has been extended to
2010. Total land area in fa rm s is projected to decrease approximately
8 pe rcent by 2010 from the 1962 farm land area.

Tenure

Census data ind icate that in 1959 , 62 percent of the farmers were
f u l l  owners ; 19 percent were tenants; 18 percent were part—owners ; and
one percent were professional managers. No projections were made of
tenure situations.
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Type of Farm

Farms are classif ied by type on the basis of their major source of
income. This classification indicates the major characteristics of the
a g r i c u l t u r e  in the Study Area. These characteristic s are influenced
by such physical factors as soil , ra i n f a l l , tempera ture , and topography.

Economic factors influenc ing type of farming include population ,
population distribution , transportation , pr oduction cost , and commod ity
prices. Fundamentally, agriculture in the basin is oriented to pro-
duction of commodit ies which can be readily shippe d to populat ion
centers (table 19). Production of perishable commodit ies, vegetables
and milk , are limited to supplying the local demand .

Table 19 - Farms by Type : Percentage Distribution of Farm Numbers , 1949 ,
1954 and 1959, Red River Basin Study Area

Farms by type : 1949 : 19514 : 1959

— — — — — percent — - — — —
Cash — grain 1.0 1.1 1.5
Cotton 30.3 24.2 14.1
Other f i e ld  — crop !~ 

3.14 1.8 1.9
Vegetable 0.4 0.3 0.3
Fru it — and — nut 0.3 0.2 0,2
Poul try 0.9 1.5 2 .0
Dair y 2.4 2.6 3.1

a Livestock 2/ 9.2 10.6 16.8
General 5.5 3.5 2.6
Miscellaneous 46 .6 54 .2 57 .5

Total 100 .0 100.0 100 .0

1/ Other  than vegetable , f ru i t—and-nut  farms
2/ Othe r than pou l t ry  and da i ry
Source: Census of A g r i c u l t u r e

The second most common type of f a rm was l ivestock (other than da i ry
and p o u l t r y ).  L ivestock fa rms  have p rac t ica l ly  doubled in number during
the past decade . Cotton farms have decreased from 30 percent of all
fa rms  in 1949 , to 14 percent in 1959 .

a In 1959 , livestock , dairy , and poultry farms accounted for 22 per-
cent of all farms , wh ile f i e l d  crop farms accounted for 18 percent. By
contrast , in 19149, these same farm type classif ication group ings were
12 percen t and 35 percent , respectively.

N e a r l y 5~i percent of the farms were cla s s i f i ed  as miscellaneous
farm s , or farms wh ic h have no single segment of income represent ing
more than 50 percent of the tota l value of a l l  f a rm products sold
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during the year (table 19). This type of fa~~u classification includes
sources of cash income from nursery and greenhouse produ ts , forest
pr )~ucts , mules , horses , colts , and ponies.

Valit o of Agricultural Produci ion

A in r icultura l inc- me in the Study Area was about s29 tr il L- n a

1q 62 (table 20). Cr ps accas nted for 42 per ent of the agricultural
IT ” ’  -e , and l ivesto’ ’ account ’ d t - r  57 pc’rcel t. Forest products s - l ~
l’s- farmers accounted or the ther one percer t. This doe s not include
va~ ’o. f products sold from c romercial forest land .

Table 20 — Estimated Value of Farm Products S -id , 1962 an~ Projected
to  980 arid 2010 , Red R ive r  B a s i n  s tudy  Area

C~~ rm o dit y  Sold — 
: 1962 : 1980 1/ : 2010 1/

ti ousand thousand
— do l l a r  — percent — — — d o l l a r  — - —

Dairy products 29,°85.~ 10.1 /49,176 7l ,~~65
Poult ry products 31 ,500.0 10.6 48,195 60,L~80
Livestock ~ . l ivestock

pro lucts 107 ,~~26 ,3 36 2 183,305 271 ,722
T taI l ivestock products 169 ,31i.8 56.9 280,676 1403 , 867

J -’ield crops 2/ L17 , -S64 .5 39 .6 200 , 370 298 , 107
Vegetables 1,871.8 0.6 2 ,770  3 ,968
Fru i t s  and nuts  2 , 709 .3 0 .9 4 ,037 5 ,~~~2
Hort icultura l specialities 2,628.1 0.9 3,916 5 .6~-7

Tota l crops 125 ,073.7 142.0 211 ,093 313 ,694
Forest products 3,2814.0 1.1 7,102 12 ,3~ 7

Tota l  a g r i c u l t u r a l  income 297 , 669 .5 100 , 0 498 , 9b1 729 , 9-~8

!‘ Based on 1962 d o l l a r s
2/ ~rtl,er than vegetables , f rui ts and nu ts

l ie l - 1 crops represented 40 percen t of the agr icul tu ral income in
t h e  S t u dy  Area .  Co t ton  was the most  important crop w i t h  receipts of
abou t $36 .4 m i l l ion. Hay crops and corn were t I r e  second and t h i rd  most
important cash crops , accounting for another $22.7 m i l l ion , These crops
account t r  approx imately 20 percent of the total agricultural income .
Vegetables , fru its and nuts , and hort icultural specialty crops together
acc- urr t for only 2.14 percent of the income.

r rerids in the value of crops , l ivestock , and forest pr~ duc ts in
actual dollars are shown in Figure 7. Since 1939 , the value of l ive—
s toc ,-  and l ivestock products sold has increased approx imately seven f ol d .
I he value of crops only doubled between 1939 and 1962. The increase in
value of l ivestock and l ivestock products is primarily a result of hi ch o r
production and prices f o r  cattle which has more than offset the decline
in hog pr oduction . Cattle and calves are rap idly becoming a ma j or

V— 55

-I i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _~~i~~~__~~~~~_~~~~~~--’ _ i_____ _ _ _  _ _ _ _



~~~W 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

_ _ _

~~~~~~~~~~~~
- _

~~~~~~~~~ 

1 _ _ _ _ 
- ___ _ _ _ _ _ _ _ _ _

350

300 Al l  farm p roduc ts

250

— 
__________ 

_________ / — Livestock products —
/ I _ _ _  _ _ _

~ i~o S I 
_ _ _ _  _ _ _

I

- 

11

/

7t

~~~~~~~~~~~~~ 

Crops 
-

0 

— Forest products

1930 1940 1950 1960 1910

SOURCE: U. S . C e n s u s  of A g r i c u a t u r ’ ~ and St aT  sr co Report ing S e r v i c e

Figure 7
I
” V A L U E  OF FARM P R O D U CTS SOLD

R E D R I V ER B A S I N  S T U D Y  A R E A , 1939- 1962



r - -

segment of the agricul tural  industry. The increase in val ue of crops
is due to high production of cotton , hay, and corn and favorable prices
receive d , wh ich have of f se t  the decline in acreage of some crops ,
notably cotton and corn.

Projected values of farm products sold are based on a 1962 price
leve l, The total value of farm products sold is projected to be
approximately $1499 million in 1980, and $730 million in 2010 (table 20).
All of ‘tie major components of inconse to agriculture , lives’-ock , crops ,
and forest products , are projected ~ao increase.

The cash value of on—farm domestic consumpt ion of farm products is
negligible and was not considered . It was assumed that the value of on—
farm consumption is directly related to rural—farm populati -n . This
form of consumpt ion is expected to decline in relat ive importance because
rural—farm population is expected to decline while total farm production
is expected to increase.

Land Use

Eighteen percent of the total land area is used as crop land.
App roximately 17 percent is grassland pasture and range . Over one—half
is in forest—woodland . If grassland is included , about 35 percent of
all land is in crop and livestock production (excluding grazing on
forest lands). If the forest-woodland is included, the area in agri-
cultural use is about 90 percent. In Table 21 , total land use is pre-
sented for the inventoried area only.

Table 21 — Land Utilization: Trends in Major Agricultural Land Uses ,
1939—1959 , Red River Basin Study Area

Major agr icultural uses: 1939 : 19144 : 19149 : 19514 : 1959

— — — — — thousand acre s -. - - -
Total cropland 9,323.3 6,572 .3 6,688.9 5 ,572 .3 4 ,880,9

Crops and related
uses 6 , 910 .1 5 , 357 ,0 4 , 721 .4 3 ,496 .6 2 , 869 .8

Cropland used only
f or pas ture 2 ,1413.2 1,215.3 1,967.5 2 ,075 .7 2 ,011.1

Pasture 2/ NA 3 ,805.1 3 ,413.9 4 ,14148.7 4 ,613 .3
Woodland 3,986.7 3,976 .6 5 ,345.8 5 ,149.5 4 ,706 .1
Other land 3/ NA 511.7,4 622 .6 1459.2 L480,6

Total land in farms — 14 ,901.4 16 , 071 .2 15 , 629 .7 14 , 680 ,9

Census of A g r i c u l t u r e
Acreages rounded to nearest hundred
!~ 

Cropland harvested , crop failure , fallow , and idle cropland
2/ Grassland pasture and other non-forest rangeland, excluding

cropland used only for pasture
3/ Farrosteads , fa rm roads , idle land , wildlife areas , etc.
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Crop land acreage was high in 1939 with 9,323 ,300 acres (table 21).
There has been a decline in cropland since the 1939 census of 4.4 million
acres.

Grasslands pasture and other nonforest rangeland , excluding crop land
used for pasture . were 808 thousand acres more in 1959 than in 1914/4.
Much of this land use change was from lower quality crop land. Inter-
change between cropland and pasture has occurred in the better quality
land areas of the Study Area . When demand is low, cropland tends to
decrease , wi th par t of the excess go ing into grassland pasture. Total
acreage s used for pasture purposes have increased from 5 ,020,1400 in
19144 to over 6,624 ,000 acres in 1959. 1/

Substantial shifts have been made between land uses in some sectors
of the Study A rea. Cropland is be ing concentrated on fertile and more
nearl y leve l areas.  H i l l y and eroded land is be ing put in grass and
trees. This shift of field crops to the more productive land has
increased average yields.

A shift in the use of the land resource base is taking place along
with the reduction of the resource base itself . The withdrawa l from
cul t ivat ion of lands of poor qual ity is affecting the land use pattern.

CNI data were used to determine major land use categories by soil
groups by resource areas for each of the four states and the Study Area .
These data were for 1958. Inventory acreages , or total land in farms ,
and non—inventory acreages were adjusted to 1962 conditions to reflect
changes in large water areas by counties and LRA .

Crc pping patterns for each LRA grouping were determined from 1962
crop reports. The cropping pattern for sample county data was tabulated
for each LRA group ing, and the distribution of each crop was aligned to
the 1962 adjus ted  CNI “total cropland acreage”.

Similar l y, cr opland harvested , pastured , and idle , or fallow ,
historic trends were used to determine the percentage change for each
use .  The percentage d i s t r i b u t i o n  f o r  each use was app l i ed  to the 1962
adjusted CNI “tota l cropland acreage”.

The projected increases in fresh water and nonagricultural areas
indicate a reduction of approx imately 281 ,600 acres in the area devoted
to agr icul ture between 1962 and 2010. This loss of agricultural lands
to other uses plus the projected increase in demand for agricultural
and t orestry products will cause substantia l changes in land use within
the agricultural area. The increased demand will be supp lied in part
by improved technology and more effic ient operations. In addition , a
greate r portion of the agricultural area will be utilized for production
of the more intens ive crops and improved pasture. This will cause a
shif t to the more productive , less hazardous soils , at the expense of
range land and woodland .

1/ “Cropl and”  used onl y f o r  pasture  and “pas ture ”
~~~~~~~~
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Projected 1980 acreages of the major agr icultural uses are : feed
grains including wheat 299,600; cotton 232,200; hay crops and silage
658 , 800 ; improved pasture 1,209 , 200 ; othe r crops £46 5 , 000; pasture and
rangelands 3,268 ,100 ; forest  and woodland 10, 703 , 900 ; and othe r uses
413 , 000 . Corresponding acreages for  2010 are: feed grains including
wheat 309,500; cotton 112 ,200; hay crops and silage 670,200; improved
pasture 1,190,900 ; other crops 451 ,700; pasture and rangeland 3,411,500 ;
forest and woodland 10,245 ,800; and other uses 659,900.

The projected 1980 and 2010 land util ization as it pertains to land
.n farms and major crop distribut ion without project development is
-summarized in Table 22.
Table 22 — Projected Land Utilization: Land in Farms, Major Agricultura l
Use with Crop Distribution , Without Project Development , Red River
Basin Study Area , 1980 and 2010.

Land Use : 1980 : 201 0— — — — thousand acres — — —
Total cropland: 2,864.8 2 ,734.5
Cotton 232 .2 112 .2
Corn silage 12.1 5.6
Corn grain 45.9 26.2
Oats 58,1 63.0
Barley 19.5 21.0
Sorghum , silage 19.3 10.2
Sorghum , grain 73.7 85 .4
Wheat 102.4 113.9
Rice 5.5 5.0
Soybeans , forage 116.4 16.0
Soybeans , beans 51 .7 86.0
Peanuts 28.0 19.5
Sweet potatoes 20 .0 16.9
Vegetables 21.6 21.4
Cowpeas 2.8 —

Sugarcane/sugar 1.0 1.0
Field seed crops

(other)  35.0 35.8
A l f a l f a  45.6 50.2
Other hay 535.14 588.2
Frui t , noncitrus 114 .8 15.0
Other 5.1 5 .3
Nonharvested:

idle , fa l low , etc. 279 .5 245.8
Pastured 1,209.2 1,190.9

Pasture—Range 3,268.1 3 ,411.5
Forest—Woodland : 10, 703.9 10 ,2145.8

Grazed 6 ,974 .14 6 , 677 .4
Not grazed 3,729.5 3,568.4

Othe r land : 413.0 659 .9
Total land in farms 17,211.9.8 17,051.7
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A more detailed del ineation of land use data is presented in
E x h i b i t s  5 , 6 , a nd 7 . These exhibi ts  disp lay projected land use data
by the five land resource area groupings , land in farms , and major crop
dis tr ibu tion.

Cropp ing Pattern

Cropland in the Study Area is utilized for the production of a
number of crops (table 23). Over 59 percent of the crop land was in
pasture and forage crops during the base year of 1962. Cotton , feed
grains , wheat , and soybeans harvested for beans utilized approximately
23 percen t of the cropland . Minor crops , f a l l ow , and idle acreage
accounted for the rema inder of the total cropland acreage , or 18 per-
cent. The 3,389 ,100 acres of cropland , together with the 3,160 ,900
acres of pasture and 6,7 17 ,500 acre s of woodland grazed , represented
76 percent of the total land in farms utilized for the production of
crops and cattle industry.

Ove r 54 percent of the total land in farms in LRA 86 is utilized
as cropland . Cotton is the major single crop harvested , but pasture
and forage crops represent 18 percent of the acreage . Small  gra ins ,
gra in sorghum , and corn , occupy a large total acreage .

Approximately 52 percent of L&4. 131 , 1314 grou p ing is in crop—
land , and pasture and range ; the remainder of the total land in farms
is in fores t -woodlands  and other land uses.  This  is an important cash
crop area . Cotton , soybeans , and corn grown by high ly mechanized
methods are ma jor cash crops in this grouping. However, pastured crop—
land and hay crops account for over 16 percent of the total farm land use.

Ove r 20 percent of the land in farms is crop land th roughou t the
LRA 85 , 112 , grouping.  Hay,  small gra ins , gra in sorghums , peanuts ,
cotton , and corn are the principa l crops . Ab out half of the total
land in farms is in pas ture—range  which suppor ts  beef c a t t l e  and other
l ivestock grazing.

Less than one—fifth of the land in farms in the LRA 80, 814, 133
groupi ng is in c rop land . The proport io n of fores t—woodland acreages
is greatest in this grouping. Corn , cotton , vegetables , and gra in
sorghum were important crops in 1962. Hay crops and pastured crop—
land utilize the major port ion of all cropland . The trend is to more
pasture and woodland and less eropland.

Approximately 90 percent of the agricultural land use of LRA
119 is forest—woodland . Pastures and mixture s of tame hay are the
ma in cr ops .

Following determination of the projected acreage of crop land
and pasture—range available for agricultural use by 1980 and 2010 ,
the production of major crops that could be obta ined wit hout an
acceleration in the rate of resource development was then computed
(table 24). Projecteo harvested acreages for crops are disp l ayed

4 — 2 4 ~79
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Table 23 - l~and Util ization : Land in Farms, Major Agricultura l Use With
Crop Dis tr ibut ion , By Major Land Resource Area Group ings , 1962 , Red
River Besin Study Area

LRA : LRA : LRA : LRA 8(1 , : LRA : Basin
Land Use : 86 : 131 , 134 : 85 , 112 : 814 , 133 : 119 : Total

— - - - - thousand acres — - — — — —

!‘otal crop land: 965 .8 737 .8 236.3 1,392,7 56.5 3,389.1

C o t t O n  235.8 1114.14 8.6 34.4 z 393.2
Corn , si lage 1.4 6 .8 0.2 4.3 0.1 12.8
Corn , gra in 51 .7 40 .6 5.9 52.7 1.0 151.9
Oats 35.9 4.6 3.3 2.2 — 46.0
Bar ley  13.5 Z 0.7 0.3 — 14.5
Sorghum , silage 10.1 0.5 3.4 13.1. 0.2 27.3
Sorghum , grain 27.9 0.5 10.6 9.4 0.2 48.6
Wheat 78.4 1.7 2.0 0 ,4 — 82.5
Ric e — 7.9 — — — 7.9
Soybeans , forage 2.9 35 .9 0 .3 0.9 — 40.0
Soy beans , beans 2.4 26.9 1.7 0.3 — 31.3
Peanuts 11 .3 — 16.0 6.8 — 34.1
Sweet potatoes Z 14 ,7 z 8 ,4 — 23 .1
Vegetables 0.9 2.0 0.14 15.5 — 18 .8
Cowpeas 2.2 0.8 0.7 6.2 — 9.9
Sugar/sugar - 1.0 — — - 1.0
Field seed crops

(other) 31.0 1.5 0.7 1.4 — 3/4.6
Alfalfa 17.8 9.8 8.9 4.2 — 40 .7
Othe r hay 100.8 76 .9 35.2 156.0 11.3 380.2
Fruit , non—citrus 1.9 6 .8 0.8 5 .3 0.2 15 .0
Other 0.1 Z 0.1 0.6 Z 0 .8

Not  harvested:
idle , f a l l ow,
etc. 151.2 51.3 31.9 225 .1 2.6 462.1

Pas tured 188.6 333.2 104 .9 845.2 40.9 1,51.2.8

Pasture—Range : 491.14 569.7 530.5 1,421.9 147 .14 3,160.9

Forest—Woodland: 301.4 1,154.3 277 .3 6,116 .5 2 ,436.9 10,286.4
Grazed 244 .1 600. 2 252 .3 4 , 036.9 1, 584 .0 6 , 717 ,5
N t grazed 57.3 554.1 25.0 2 ,079.6 852.9 3,568.9

Othe r land : 27.2 50.2 101.2 235 .0 83.3 /496.9

Tota l  land in
farms 1 ,785 .8 2 ,512 .0 1.1145.3 9,166.1 2,724.1 17 ,333.3

Source:  USDA National Inventory of Soil and Water Conservat ion Needs
1958 , adjusted to 1962 conditions
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in Exhibits 5, 6, and 7 by each land resource area grouping. The
— projected crop yields together with the harvested acreages were used

to determ ine the potential agricultural production for the econom ic
evaluation period 1962 to 2010.

Table 24 — Selected Crops : Producti n by Land Resource Areas Without Project Development ,

Projected 1980 and 2010, Red River  Basin S tudy Area

Study Area : LRA 86 : LIlA 131 , 134
Crops : Uni ts : 1980 : 201 0 : 1980 : 2010 : 1980 : 2010 

thousands  
Cotton lbs. 140,550 97 ,392 87 ,025 6/4,242 45,472 30,80/4
Feed grains :

Corn bu . 2,243 1,639 1,004 38-’ 870 l ,O’- ’
Oats bu. 1,722  2 ,223 1,305 1,635 2 1’~ 32’
Barley bu. 468 567 468 567 — —
Sorghum bu. 2 ,948 4,100 1,790 2,989 51 160

Whea t bu . 2,575 3 ,127 2 ,405 2,876 54 152
Rice lbs . 2i ,520 30,600 — — 25 ,520 30,600
Soybeans bu. 1,403 3,548 105 129 1,212 3 ,284
Peanu ts lbs. 23 ,970 22 ,747 ~/ ,91O 5 ,605 — —

Sweet potatoes bu . 2,3’2 2,2 10 — — 1,33S 1,430
Vegetables  cwt . l ,~~97 2,111 4 1 43 192 22 9
A l f a l f a  ~ mixture ton 117 163 45 59 28 53
Other hay ton 567 1 ,264 1/42 177 231 342
Sugarcane for sugar ton 27 33 — — 27 33
Fruit , none itrus ton 15 17 2 2 5 6
Pasture & range A/ ’/ 1 ,530 1 ,635 3 ,724 L+ , l~~L4 4,2 92 4 ,774
Cr op land pas tured AI~~I 7 ,4oO 5,910 1 ,744 2 ,405 1,629 1,727

- 
Woodland pastured A I SI 2,037 1 ,94’- 127 121 183 124

Table 24 - Cont inued

EI~~~ 85 , 112 :LRA ‘-C ) , 4 , 113 : LRA 119
Crops  : I ln it s  : 1980 : 2010 : l9~’0 : 2010 1980 : 2010 

t S - i s a n d s  
Cotton lbs. 2 ,i/~ 5 2,3/46 5 ,55’- — — —

Feed )rains:
Corn bu. 10/4 143 265 1/ 40 — —

Oats bu . 1~-o- 2 I~-/ 59 51 — —

Bar ley  bu. — - - — — —
Sorghum hi . ‘1455 55/4 5/45 392 4 5

Wheat  bu .  7~ 99 S — — —
Rice l bs. — — — — — —
Scvbeans bu , 69 105 17 30 — —
Peanu ts lbs . 11 ,656 13 ,°°2 3,404 3 ,150 — —

Sweet potatoes bu . — — 1 ,044 780 — —
Vege tab les  cwt . 29 34 1 .575 l ,~~h — —
Alfalfa & mixture ton 29 32 15 1~~ — —

-. - Other h ay  t n  69 101 402 613 23 31
Sugarcane f r  sugar t n  — — - — —
F ru it , noncitrus ton 1 1 7 S — —
Pas ture  & range /4 ,7,6 3 ,024 5 ,522 6 ,5~~ 506 635
Croptand pastured -‘~:5I 3hi 4314 3 ,555 /4 , 2 3 n  10’- 114
W ood land  pas Sured  A 1 0  109 105 1 ,793 1,231 32~ 317

The total projected agr icultural  production in the Study Area
for each crop is the sum total of production by LRA grouping and time
frame.

4 _ 2 4 8 7 9
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Feed un its produced wi thou t an acceleration in the rate of resour~~
deve lopment amounted to 11 , 722  m i l l ion in 1962 . In 1980 and 2010 ,
the projected feed unit production using this same assumption , amounts
to 13 ,824 m i l l i o n  and 15 ,163 mi l l i on , respective ly.

Yield s

h ’ cropping pattern and yield of each crop, includ ing the y ields
of pasture and range and woodland pastured , were determined for the
major land resource area group ings and the Study Area (exhibit 8).
Estimated yields were obtained from State Offices of SCS for all major
crops by soil group ings in the land resource areas . These esti.ates
were used as guides in determining yields under current conditions.
Also , a current yield was calculated from 1934—62 record of acreage
and production of each crop in the sample counties for each LRA grouping.
These two sources were adjusted to agree to determine y ields for  each
majo r  crop.

Current yields reflect a high level of management us ing  present
technology . It was assumed t ha t  the y ields presented in Exhibit  8
represent the average yields in 1962. Using this data on cropping
pat terns and yields by LRA group ings , the production of crops in
t h e  base year was es t imated.

Crop yield project ions fo r  individual  crops for  1980 and 2010
were based on h is tor ical  trends and f u t u r e  expected improvement in
production technology . Production technology was considered to
encompass all factors that result in increased agricultura l product ion
other tha n resource development and major land use change.

Yield data for major crops by land resource area groupings are
presente d in Exhibit 8. Weighted yield data were computed for the
ent i r e  ~tudv Area based upon crop acreage harvested and yields within
the LRA group ings .

Livestock

The land and water resources of the Stud y Area supported in 1962 a
( iv e s to c k  p o p u l a t i o n  of about  2 , 110 , 000 cattle and calves , 305 , 000 hogs
and p igs , 5/4 , 000 sheep and lambs , and 58 , 000 horses and mules (table 25) .
I n addi t ion , 3,1460,000 chickens (4-months or older) and 228 ,000
turkeys are raised annually.

Poultry produ ction is an important agricultural industry . It
is estimated that over 70,000 ,000 broilers were raised during 1962.
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Table 25 — Livestock Numbers , 1962 , Pro ~ected 1980 and 2010, Re d R iver
Basin Study Area

Livestock Numbers
Lives tock  

—
~~~~~~~ - 

1962 : 1980 : 2010

- - — - thousands  - - — —

C a t t l e  & ca lve s 2 , 110 2 ,808 3 , 970
10’ ses & m u l e s  58 3b 23

flogs & p igs 305 252 230
— h e e p  s. lambs 58 68 85
Br~~i l e r s  2/ 70 , 159 107 , 1450 225 , 645
Chicken , ~+ taos. S~ olde r 3 , 1460 7 , 907 9 , 8814
Turkeys 228 2148 281

1/ Whole count ie s are represented in the fou r  Basin Sta tes  of
Arkansas , Louisiana , Oklahoma , and Texas

2/ Assumed 12 weeks for total broiler p~’oductinn

A d d i t iona l l y ,  3.5 mi l l i on  othe r ch ickens  (over 14—months of age ) and
228 , 000 t u r k e y s  we re ra ised .

The 173 , 000 m i l 4  cows are raised p redomina t e ly  in th e Texas and
Louisiana por t ion of the area .  Ove r 75 percent  of the mi lk  c ows are
in these  two s ta tes  where the  largest  popu la t ion  cen ters  are located .
A l s o , forage and past ’~’-e is ava i lable in the pra ir ies and bottomland
land resource areas .

M i l k  cow numbers  have declin ~~1 since 1~ 149 f rom a repor ted  314 , 200
head.  This  decline is cons is ten t  with the nat ional  t rend and is
assoc iated wit h the decline in consumpt ion of da i ry  products  per cap ita
and tI~ - rap id r ise in m i l k  product ion per cow .

Although beef c a t t l e  are ra ised throughout  the S tudy  Area , they
are most numerous in the ‘texas countie s where extens ive 5r a z i ng  land
is a v a i l a b l e .  Livestoc k f a r m  numbers  increased in Texas , Oklahom a ,
and L i  isiana since 19’3~~, giving an indication of the increased
importance of livestock l eeding operations itt the Stud Area.

Sheep are more prevalent in the Texas and Oklahoma port ion of the
S t u d y  Area  where range land  is available for grazing. Sheep numbered
about 59 ,000 head , appr oximately the same as 23 years earlier . The 

—

lowest leve l was reached in 19~49 .

There are 58,000 h r s es  and mules in the Stud y Area . W i t h  the
advent  t mechanized  powe r on t h e  farm , h ors es and mul es were no longe r
needed and have continually decreased in numbers since 1939 .

The - n t  r e s u l t s  -~f t h e  chan~-es  in anima l numbers is shown in
FIgu re /4 in term s of a n i ~~al  u n i t s . C a t t l e  and calves numbers  have

4 4 - _ - -

V—6 4

- -—-~~--- s— -- -~~ -- S--. -- - —- - - -— -- --- - -



/ Total Animal Units 1/
Cat tle and Calves

2000

~\. 1/

1500 — ____________ ____________ ____________ ____________ ____________

, Cows , including
___________ ___________ ___________ _______— L Hei fe r s  tha t  have ______

calved
r-

~~
1000

/ \ /
_ _ _ _  _ _ _ _  

/ \ 
_ _ _ _  _ _ _ _  _ _ _ _1

______________ ______________ 
I 

______________ ______________ _____________

500

......

~~~~~ ~~~
_________ _________ _________ 

.. ~~~~~~~~~~
‘ — —- Milk Cows

0 ________  

- 
________  

_
_

~~~~~~ 

~~~ 

s
a~~

d
L

1
~~l::

1930 1940 1950 1960 1970
1/ Factors used to convert livestock into animal units are: 1 cow 1 AU ,

1 sheep 2 AU , 1 horse = 8 AU
SOU RC E: U. S . Census  of A g r i c u l t u r e  and S t a O s t i c a /  Re oor ts ng Serv ice
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been inc reas ing  wh i l e  horses  a nd mules , sheep and lati bs ha ve been
dec reas ing .  Thus , t t a l  a n i m a l  u n i t s  have rema ined t a i r l y  constant
s ince 19514 .

Pr ject ions t 1 ivestoc k numbers  j O Table  25 i n d i c a t e  t h a t  c a t t l e ,
c a l vn s , and p o u l t r y  are expec t ed  to  inc rease c o n s i de r a b ly  ver  t h e i r
1962 levels in 19-SO and 2010. Ho rses , mules , hogs , and p igs a re expec ted
t -  decrease  ra the r rap i d ly  in number d u r i n g  t h i s  t i m e . These changes
are  a r e su l t  of the  con t i nuance  ot f a c t o r s  l ead ing  to the present
s i tua t  ion .

FORES T P1-S DI CTi ON ANr ) CEU\T !-J) [CONOI~I1C ACTIVI TY

1962 De velopment and P r oduc t ion  Levels

Pine Produc t ion  and S a w m i l l  industry

H i s t o r i c a l ly  the  l a r g e s t  segment of f o r e s t  industry in A rkansas ,
Louis iana , Oklahoma , and Texas , has been involve d in the p roduc t ion
ot p ine lumbe r . This  sector  of fo res t  indus t ry  par t ici pated in the
s t rong lumbe r marke t g e n e r a t e d  by the home b u i l d i n g  boon in the  la te
19 140’ s and ear l y 1950’ s , bu t  in the m i d d l e  50’ s , r i s ing  o p e r a t i n g
costs began to  i n c r e a s i n g ly  - t t u ct  f o r e s t — b a s e d  e n t e r p r i s e . S teadi l y
r i s i n g  labor costs  p laced a par t i cu la r  s t r a i n  on poorly  mechan ized  and
r e l a t i v e l y  i n e f f i c i e n t  ope ra t ions . Increased  co m p e t i t i o n  f r o m  W e s t e r n
and Canad ian  l u m b e r  (see e x h i b i t  9) and f rom subs t i t u t e  m a t e r i a l s
compounded the d i f f i c u l t  s i t u a t i o n .

When the general building boom subsided in the late l950’s , (see
exh ib i t  10) p ine lumber producers  we re caught  in a p r i ce—c o s t  squeeze
and many of the smal le r  m i l l s  and yards were forced  out of bu s iness.
Smal l  producers  of other products such as posts , crussties , and f u e l
wood were seriously affected by ris ing labor costs , and many of thei r
ope r a t ions closed down d u r i ng  t h i s  period ( 1 9 5 8 — 6 2 )

Many companies had to reo rgan ize  and reequ ip to meet the cha l lenge
ot r i s i n g  cos ts  and inc reas ing compet i t ion . M i l l  machinery  and l ayou t s
we re mode rn ized.  The h a n d l i n g  of logs and lumber  were more f u l l y
mechan ized . S ome ~f the more compet i t ive  f ir m s  expanded ope ra t ions ,
integrating processes for new products and raising the grade and finish
of othe r products by additi ona l processing. 1 -1-ilization was improved
by new m a c h i n e r y  and add i t iona l employee t r a i n i n g.  More m i l l  re s idues
were r ec l a imed  f o r  wood pu l p and othe r p r o d u c t s .  Manage m ent  was i n t e n —
~ if Led on land d e d i c a t e d  to wood product ion . Table 26 l i s t s  m i l l s  and
manufacturin g plants ~f forest industry that were doing business at the
c lo s e  of 1962 .

These e r f o r t s  and e x p e n d i t u r e s were j u s t i f i e d  by t he  r e la t i v e l y
l a r g e  t r a c t s  of  f o r e s t  l a n d  wi th  unbroken  ownersh i p ,  in tegra ted  in
many cases w i t h  m i l l  ope r a t i o n , and  the rap id  increase in growth and
inventor -: on w e l l — m a n a g e d  for e s t  l ands.  Tab le  27 shows net  annua l  g rowth

- r 10 a2 by s t a t e s  and specie s groups . Table  2~ shows the 1962 per—
centaoe distribution f stands by size classes.
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Table 26 - Primary and Secondary Manufacturers in Forest Industry , Red

Rive r Bas n Study Area , 1962

Number of mills
Study Area : Base Area 1/

Sawmi l ls , 1’rge 2/ 38 63
Sawmills , s all 

— 120 126

~~~d prese r~~ing plan ts 17 214
Veneer m i l l s  5 6
W~ ud pu lp  m i l l s  2 6

~I i s c e 1 la n eou s  3/ 26 31

Ti t a l  208 256

Source: State directories of forest industries
1/ Inc ludes facilities in Study Area

~~/ 
Output  of more than 3 mi l l ion  board feet/day

~~/ 
Cooperage , handles , charcoal , etc.

Ta Sle  27 - Net  Annua l  Growth of Growing Stock and Sawt imber by Species
Groups b :’ S ta tes , Red River Basin Study Area , 1962

Growing Stock : Sawtiinber
Sta te  Al l  : S o f t — :  Hard— : Al l  : S o f t — :  Hard—

Species : wood : wood : Species : wood : wood

m i l l i o n  cubic feet mil l ion board feet

A r k a n s a s  74 .7 49 .7 25 .0 287 .4 236 .4 51.0
Louis iana  152 .1 126 .5 25 .6 669 .0 582 .1 86 .9
oklahoma 71 .9 34.9 37.0 182.4 132 .5 49 .9
Texa s 46,6 30.5 16.1 136 .4 101.0 35.4

E n t i r e  Basin 345 .3 24 1.6 103.7 1,275 .2 1, 052 .0 223 .2

Source : S ta te  Forest  Survey Reports , Southern Forest Experiment
Sta t ion , IISFS

The p r o d u c t i o n  of pine sautimber and total industrial roundwood
was up in 1962 rn the Basin Study Area , above the lows of 19514, 1958 ,
and 1960-61 . Table 29 shows the volume of industrial roundwood
produc t s  f i r  1962 .

Hardwood Production and Manufacture

Thirty percent of the 1962 production of industria l roundwood for
t ,e Basin Study Area was hardwood.  A l i t t l e  more than h a l f  of th is
h at  i w - -od was sawlog material and about one—quarter  was pulpwood.

d 
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Table 28 - Area and Distribution of Forest Land by Stand Size Classes and
Species Groups , Red R iver Basin Study Area , 1962

Stand : Softwoods : Hardwoods : All Type s
S ize : Th ou. : Percent : Thou. : Petcent : Thou . :Percent
Cla~ s : Acre s : of Area : Acres : of Area : Acres :of Area

Saw t imbe r 1/ 2 ,324.7 45 1,775 .6 35 4 ,100.3 40
Polet ijnber2/ 1,270.9 25 1,521.2 30 2 ,792 .1 27
Seedl ings  &

Sap l ings 3/ 1,510.5 29 1, 616 .0 32 3 , 126 .5 31
Non— stoc ked or

Othe r 4/ 29 .5 1 132 .0 3 161 .7 2

A l l  Stand S izes 5 ,135 .6 100 5 ,044.8 100 10 ,180.6 100

Source: State Forest Survey Reports , Southe rn Forest Experimen t
Sta t ion , USFS
1/ At least 10 percent stocked with growing stock trees , mostl y saw—

t imber
2/ At least  10 percent  stocked wi th  growing stock trees , mos t ly  pole—

t imber
3/ At le .ust 10 percent stocked with growing stock trees , mostly

seedl ings and/or sap l ings
14/ Commerc ial forest land less than 10 percent stocked with growing

stock trees

Table 29 — Indus t r i a l  Roundwood Product ion , 1962 , Red Rive r Basin Study
Area

Volume
Product : Thousand Cubic Feet

P ine : Hardwood : Total

Sawt irnber 58 , 9314 25 , 090 84 , 024
Veneer 0 1, 891 1, 891
Pul pwood 48 ,844 13 ,406 62 , 250
P i l i n g  678 0 678
Poles 4 , 302 — 14 , 302
Posts 3,208 605 3.813
Cooperage — 47 47
Hewn t ie s 814 1,1427 1, 511
Fu elwood 1/ 357 2 , 248 2 , 605
Misce l l aneous  Products  2/ 3014 3 , 614 3, 918

Total Industrial Roundwood 116 ,711 48,328 165 ,039

Source : State Forest Survey Reports , special reports by Southern
Fores t E xpe r iment S t a t i on , severance tax and othe r publ i shed  reports

1/ Inc ludes  some m a t e r i a l  used for  charcoal  product ion
‘V I n c l u d e s  roundwood used in manufacture of handles , boxes and crates ,

some sawn t i es , h ickory  c h i ps , and other  spec ia l ty  i tems
t 4 ~~~~~~~
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Table 2 9 shows the volume of these and other hardwood products for
1962.

Flooring and dimension stock are the principal items manufactured
from factory grade hardwood logs. The smaller mills cutting hardwood
logs habitually produce rough lumber and crossties. The lumber from
these mills is usuall y graded , f i n i s h e d , and merchandized by concentra..
tion yards . These tonaller operations were reduced in numbers by the
rising operat ing costs in the is e t950’s, and early 1960’ s.

In 1961 , the production of hardwood sawlog and veneer logs on the
Study Area reached the lowest po int s ince 1950 . This trend was in
step with other produc ing areas of the entire Southeast (see exhibit 11).
Demand started to rise in 1962.

Most of th e higher quality hardwood sawlogs are produced on the
f lood plain of the lowe r Red River and that part of the Mississippi
a l luv ium ly ing within the Study Area . All floodplains of the commerc ial
forest area , except possibl y those 3f the prairie sections , will produce
factory grade logs under high-level forest management. In 1962 , the
level of management of bottomland hardwoods was generally poor. The
average volume of all merchantable sawlogs was 1,800—2,000 board feet
per acre . The average volume of factory grade logs was considerably
less. In the average stand , the best growing stock consisted of sapl ings
and polesize trees , and about thirty percent of the growing space was
occup ied by cull trees , or competing vegetation.

Wood Pul p and Pape r Indust ry

The pulp and paper industry has been a very important add ition
to the fo res t  in du s t ry  of the Study Area . The introduction and
expans ion of this segment of the industry has opened another door
in Na tional markets . ;~ market for  small  material made more
intensive forest management feasible for other forest industry and
non—industrial forest landowners . The small forest landowner has been
give n the oppor tun i ty  fo r  more immediate re tu rns  f rom his forest  land
and management a c t i v i t i e s .  The marke t  provided by the pul p industry
was the primary factor in the large p ine plann ing program that took
place on the Red River Basin and adjacent areas. The sale of chippe d
residues has improve d u t i l i z a t i o n  and chances for profits for saw-
mills and othe r wood manufacturing plants.

The f i r s t  success fu l  K r a f t  pape rmaking operat ion in the s ta tes
of Arkansas , Louis iana , Oklahoma , and Texas started at Bogalusa ,
Louis iana , in 1918 . The S p rin g h i l l , Louisiana , mi l l  es tabl ished in
1938 , was the f i r s t  in the  S tudy  A r e a .  A large mi l l  was established
at hlodge , Louisiana , adjacent to the Study Area , in 1927 . Several
small rnills ,utiliz ing mostl y hardwoods to produce roofing felt and wall
board materials , were established between 19149 and 1960.

The production of p ine pu lpwood °n the Study Area has followed a
genera l l y stead y rise between 1950-62 . The volume of hardwood pul pwood
pr oduced b ’ : b le d  d u r i ng  this period. Table 2Q shows the 1962 production
4 - . 2 4 S 7 ~
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of pulpwood. An addit ional 9,739,000 cubic feet of pine mill residues
were chipped for wood pulp. Pulpwood was 36.8 percent of all industrial
roundwood produc tion.

The 1962 average daily production of mills in the Study area was
1, 660 tons of pulp. Almost a l l  this pulp was processed into Kraf t
paper and container board. Approximately 60,000 tons of the annual
production were converted into containers and other finished products
by secondary manufacturing facilit ies.

On—farm Use

Integrated wood lots have always been a convenient and econom ical
source of wood products for use in overall farm management. This
source of supply is especially important to the small , fa m ily type
operation. The 1962 production of material used on—the—farm in the
Study Area was as follows :

Volume 1/ —1 ,000 Cubic Feet
State Pine : Hardwoods : Total

Arkansas 70 318 388
Louisiana 100 577 677
Oklahoma 47 555 602
Texas 53 208 261

Total 270 1 ,658 1,928

No t included in Table 28

Forest Based Economic Activity

In 1962 industrial roundwood (table 29) produced on the Study Area
had a tota l sturnpage value of $12 ,447 ,389. The value of these raw
products delivered at mills and processing plants on the base area was
$33 ,494 ,271 .

Of the value added in primary manufacturing $57 ,507 ,997 was
attributable to 1962 wood product ion from the Study Area . An addit ional
$31 ,473 ,542 , attributable to Study Area timber , was added in secondary
manufacturing processes on the base 1/ area . Data on values attributable
to timber in transportation and marketing of finished products , and in
the construction field are not available .

In 1962 , 14 ,143 full— time workers in forest management and forest—
based industry whose employment was directly attributable to timber
resources of the Study Area , earned a total of $52 ,540 ,880 in wages
and salar ies .  The bulk  of these earnings are costs of ha rvesting

Whole count ies and parishes of the Basin Study Area , excep t
Panola Coun ty,  Tex a s

~— 2 1~7~
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A p ro fe s s iona l  f o r e s t e r  advises the owner of wel l-managed pr iva te  fores t
land s , on an up land s i te  managed essential ly for  p ine species.  (U. S.
Forest Service Photo)
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A partial view of the pulp and paper mil l at Sp r in g h il l , Louis iana .
Impounding basins  and f r e s h  w a t e r  lakes  in the back ground are used in
e f f l u e n t  d i s p o s a l .  (Photo Cour t e sy  In t€ - r n at i o n a l  Paper  Company)
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and processing stuinpage , and appears as value adde d in data g iven in the
preceeding paragraphs . This econom ic activity was conf i ned to the
base are a.

Total employment in forest  management and fo rest industry on the
base a rea was 20 ,703 f u l l — t ime j obs for  1962 . Wa ges and salarie s earned
by this work fo rce totaled $73 , 861 , 808 .

Forest Productivity and Technology

Projected Nationa l Consumpt ion

A comprehensive study !~ 
by the USFS of trends in consumpt ion of

industrial wood in the United States , shows an actual consumpt ion of
l imber in 1962 of 35 billion board feet and a projected consumpt ion
of 55 billion in 2010. The bulk of the lumbe r used in 2010 is shown to
be domestic softwood.

The same report shows plywood and veneer consumption in 2010 as
over 25 t imes the 1962 product ion. Softwood plywood is expected to
suppl y about 79 percent of the 2010 consumpt ion.

“Timbe r Trends” shows a 2010 consumpt ion of pul pwood more than
t r ip le  that of 1962 . Imports are expected to furnish a relat ive ly
m inor part of the total supplies during the 1970—2010 period. Domestic
hardwoods are expected to furnish about 45 percent of the total round—
wood for pul ping.

Study Are a Interim Development arid Product ivity

Figure 9 shows the actual product ion of lumber, roundwood pulp-
wood , and chipped wood residues for the South in the 1961—66 period.
Similar data is shown for softwood plywood production in the U. S.

Softwood lumber production in the South increased 13-1/3 percent
from 1962 to 1966. The increase in production on the Study Area was
about 20 percent for the same period. The trans ition of forest
industry on the Study Area from small mi l l s  to medium and large
modern mills has increased effic iency in manufacturing and resulted
in higher quality products. The increasingly diversified forest
industry is produc ing (1967) more and more of the building materials
(paperboard , part icle board , softwood plywood) that are displacing
lumbe r in some sectors of the earket.

1/ “T imbe r Trends in the U . S.”, Forest Resource Report No. 17 ,
U . S . Forest Se rvice , 1963 .
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Hardwood lumbe r production in the South showed considerabl y less
increase in 1961—66 than did p ine . The 1966 production on the Study
Area was up about 5 percent  over 1962 . If 1963—66 t rends  in conversion
of hardwood acreage on the princ ipa l alluvia l lands continue , future
hardwood lumbe r output on the Study Area will drop cuns iderably below
the consumpt ion trends predicted in 1962

There were no softwood plywood mills on the base area in 1962. The
first of these mills was established in 1964. In 1967 there were nine
p ine pl ywood mills on the base area. These mills have a total annual
capacity of 640 m i l l i o n  square  feet  (3/8 inch m a t e r i a l ) ,  Ano the r m i l l
of 50—60 million square feet annual capacity is planned for c)nstruction
by 1970.

In 1962 there was one large pul p mill on the Study Area. Two
additiona l mills were under construction in 1966 . F ina l p lanning ,
preliminary to construct ion is taking place in 1967 for two addit ional
large pulp and paper mills . Table 30 shows actual and estimated pulp
m ill deve lopmen t and inc reases in pulp ing capacity from 1962 to 1980.

Table 30 — Pulp  1/ and Pape r M i l l  Development to 1968 , and Expected
Development to 1980, Red River Basin Study A rea

Nu mber : Dai ly Pr oduc t ion 2/
Year 

— 
: of M i l l s  ( tons of dry  pul p)

1962 3 1,750
19 63 3 1,750
1964 3 1, 770
1965 3 2,0145
1966 3 2 ,075
1967 (Two unde r

c o n s t r u c tio n )  2 , 100,-
1968 5 3 , 300
1975 8 3/ 4,6CC 14/
1980 9 5,90 5/

1/ Most l y K r a ft  (s u l f a te) pr ocess , some mechanical and semi—chemical
2/ Per 24 hours  ~f operation
3/ Engineering s tudies  comp le ted , m i l l  si te s purc hase d , water supp ly

available , purchase of t iml -er  supp ly lands  cont inuing in 1968 , 3 mills
14/ New produc t ion  based on p re l iminary  i n f o r m a t i t n  ft ;r company

o f f i c ials
5/ A l l o w s  f o r  expans ion  of p r e v i o u s ly  e s t a b l i s h e d  m i l l s  up  t o  a

min imum leve l fo r  e f f i c i e n t  opera t ion

1/ Timbe r Trends in the  1’ . S . “ , Forest ~esource Report No . 17 , i i . S .

Forest Service , 1963.
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Projected Growt h , Cut , and inventory

Table 31 shows the pro jected cut , growth, and inven tory of growing
stock f o r  1980 and 20 10 , as we l l  as tha t  for the base year.

Table 31 — Timber Cut , Crowt h , an d In ventory of Growing Stock in 1962 ,
and Projections to i980 and 2010, Red Rive r Basin Study A rea

Cu~ : Growth : Inventory
Year :All :Sof - — :Hard—:All :Soft—:Hard— :A11 :Soft—:Hard—

:Species:woods :woods:Sp~cies:woods:woods :Speci~ s:waods:w~ ods

— — — — — m i l l i o n  cubic  fee t  — — — — — —
1962 1/ 169 116 53 346 242 104 5 , 667 3 , P90 2 , 577
1980 

~~/ 
311 2 l~ 93 ~69 332 13’ 9,733 6,027 3,706

2010 
~~/ 

616 4 56  160 396 262 1314 7 , 562 L4 , l94 3 , 368

1/ Volume based on Forest Survey Reports: Arkansas 1959 , Louisiana
1954 a~d 1965 , Oklahoma 1956 , and Texas 1955 and 1965 . Data was adjusted
to 1962 leve l. County data was prorated to basin portion by commerc ial
forest land area. —

2/ Projections based on regiona l trends of supp ly and demand pre-
sented in Timber Treads in The United States, Forest Resource Report
No . 17 , and mod i f i ed  by h i s to r i ca l  t rends  and other local factors on
the basin area.

Table 32 shows [980 and 2010 projections for sawt imbe r cut , growth ,
and inventory. Figure 10 i l l u s t r a t e s, and compares, cut and growth for
1962 , 1980 , and 2010 . A c c o r d i n g  to these projections 1/ the ex pected
cu t of growing stock begins to exceed growt h s cinet ime in the 1980 and
2010 period. These pro jections are based on the 1962 leve l of manage-
ment .

Table 32 — T imbe r Cut , wth , and Inventory of Sawt ixnber in 1962, and
Projections to l9~ o and 2010, ~ed Rive r Basin Study Area

Cut : Growt h : Inventory
Year :All :Sott— :Hard—:A 11 :S-r t - :l1at d— :All :Soft— :Hard—

:Sp e c i e s :w o o d s : w o od s : S p e c i e s :w - -~-~~s:woods :Spec ies:woods:woods

- - — - — - — m i l l i  ~n board feet  - — — —
1962 1/ 657 L4 3l 226 1 , 275  1, 0~ 2 223  20 ,275 13 ,109 7 , 166
1980 ‘V 1, 064 840 224 1 , 623 1 , 371 252  31, 074 23 , 858 7 ,216
2010 

~~~/ 1 , 932 1 , 62 14 30” 1, 1440 1, 213 227 25 , 000 19 , 313 5 , 687

1/ Volume based on Forest  Surve y Repor t s :  Arkansas  1959 , Louisiana
1954 and 1965 , Oklahoma l °6 , and Texas 1955 and 1965. Data was adjusted
to 1962 level . County data was prorated to basin port ion by commerc ial
fo re s t la nd a rea .

• 2/ Pr jections based ‘n le~~ional trends of supp ly and demand presented
in Timbe r Trends in The lim ited States, Forest Resou rce Report No. 17 ,
and mo d i l  ied by h i s t o r i c a l  t rends  and othe r local f a c t o r s  on the basin
area .

“ T i  l E e r  Trends ” , F . S . Fores t  Se r v i c e
-e.~~~

V-7 5

~~~~~~~~~~~~ T T T  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
--

~~~~
-=-

~~~~
-—-

~~~~~ - -

500

400

~~~300

~ 200 _ _ _ _ _ _ _ _ _ _ _ _  

-

~

Soft- Hard- Soft- Hard- Soft- Hard-
woo ds woods woods woods woods woods

----1962 - - - -  ----1980---- - - - -  2010----

Growth 

- 

Cut

Fi gure 10

COMPARI SON OF 1962 AND EXPECTED CtJT AND GROWTH
BY SPECIES GROUPS , AT THE 1962 LEVEL OF MANAGEMENT ,

RED RIVER BASIN STUDY AREA

-t 4 4~~ 7~~



- ~~— ----_- ,—---- -- —

Recent (1966) reports indicate that the actual cut is significantly
exceeding that establishe d and projected !~ 

f rom 1962 information 2/.
The origin in 1964 of t~~ - southe rn pine plywood industr’ , :~~-~ its
subsequent rapid expans i on in t h e  Study Area in 1965-1966 , has ma de
wtforeseen inroads on i nventories and is -iffecting thu cut—growth
relationship. The cut and growth re1-~t ionshi p for ha rdwoods , as
pi ojected frc~”~ 1962 in(c r’iation , has been a f f e c t e d  by Large scale  land
c’earing that has occurre l on ma jor alluv ial areas of the Study Area
‘ince 1962. A cons iderab’ e icre age of hardwood t imber has been take n
e’it of production .

S ince 1962 , esta b i l o hed fI test ndustry has been acqu iring non—
indus t ry  forc st lands ( p a r t i c u l a r ly . - inelands) in the Study Area. These
lands have been effectiv iv acquire d by extended cutting contracts ,
iong—term leases , and on right purc h tse . This will result in improve d
orest mana~ —ment and in- -ceased pror’ :ction , and w i l l  tend to a l l e v i a t e
‘he unexpected (in 1962 ) d r a i n  on i~ ‘entories . Furthe r impr ovements in
utilization would also exte nd future supplie s somewhat , wi th the curren t
level of forest management . Evidence at present (1967), however ,
indicates that fores t  industry on the Study Area will further expand
its manufacturing capacity in response to future rises in Nationa l
demand and improved mar ke t condit ions . The growt h and inventory made
avai lab le by the 1967 level of management is not expected to susta in
industry on the area through the period of this Study .

Forest Technology

The manufacturing plants in the Study A rea ha ve beer~ mode rn ized
and are capable of competing with those of other supp ly areas. Improve d
forest management is necessary  on mu ch of the non industry private
fo rest lands , if the t imber resource is to adequa te l y sus ta in  fo res t—
based indus ria l expans i on in response to increased Nationa l darnands.

Stumpage prices on the Study A ra have responded to increased demand
generated by new manufacturing plar~ts . Augmentation of demand by inilla
unde r construction in areas of pr ev ious l y weak demand w i l l  substant ially
re inforce markets in these areas. Sound forest tnanag~nent , Keyed to the
inhe rent product iv ity of the  lands concerned , should re pay init ial costs
wi th in  a r e a s o n a ble  per iod , inc reas e land va lues , generate additiona l
sus ta ined  revenue , and o f f e r expan dt ’i  economic oppor tuni t ies for  the
future .

Where small forest landowners are concerned , cooperative manage -
merit ventures seem to ofrer the best chance for cont inuous profcssional—
leve l advice and superv is u f l  at ac :epLable costs . For the 1 a n d : wn e r ~

!/ Gu idod by “T im be r Tren d s in t he U . S.”, Fores t Res ou rce Re po~~
No . 17 , 1 . S. Forest Service
2/ Statf Forest Survey reports
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with h ighly productive forest land, though of limited acreage , this
arrangement offers worthwhile economic returns.

Ihe logging indust ry  is a sector where improvement is impe rative
for  the economic heal th of forest industry as a whole . If operators
and emp loyees in the logg ing field are to get their share of the future
wood ~~lla r , p roduction costs must be l owered substant ially. Improved
p l a n n i n g  and organization , increased mechanization, improved equ ipment
and ii ~eased employe e s k i l l s  are neede d for most of these operations.
Ih e  d i s t r i b u t i on and volume of available suppl ies of timbe r is an
impor t ; rn t  considerat ion in the methods and equ ipment to be used.

m e  use of sa te l l i te  proces s ing stations to suppl y large pu l p—
m i l l s  is an innovation that  reduces t ransporta t ion costs and simplifies
wood sto rage problems and pre l iminary processing at the parent mil l .
Material can be deba rke d , chi ppe d , screened , and the n loade d pneuma t ic-
ally or by mechanical conveyer into rail cars. The material is ready
for the pulp digestor when it arrives at the mi l l .

Stumps ide chippers may be used to eliminate skidding. Roadside
chippers could prove feasible where large volumes are harvested with a
minimum of sh i f t ing of equipment and ~~uld impr ove ut i l izat ion .

r ree— length logging for  sawlogs , with roads ide sorting , of fe rs
advantages in util ization and increased return from stumpage. Careful
planning and imagination will be needed to develop methods of more
productive wood harvesting.

Oak and similar “hard” hardwood specie s are be ing used (1967 )
exte nsively in papermaking in some sections of the southeastern
U n ited States . The increased pul ping of such spec ies for par tic le
board and paper would permit  the ut i l ization of large areas of upland
ha rdwood s , now bearing stands poorl y merchantable f or sawlogs . This
would produce neede d income for landowners and materiall y extend
indu s t r ia l  wood su pp l ies. Pulpwood sales could be used to remove
low—qua lity port ions of bottomland hardwood stands , while retaining
ample growing stock of desirable species and quality for a sawlog
stand.

On productive sites , plantations of cottonwood and sycamore ,
wo rke d on short rotations , appear feasible .  Pole—s ize sycamore can be
chipped and processed for pa per without debarking. If chipping at
stumps ide is added to such an operation , pulp materia l could be harvested
in very short rotations and would provide a rapid return of capital .

Ma r keting

Ris ing Nationa l demand for wood products and the rapid establ ish-
ment of large , mode rn softwood plywood p lants on the Study Area and
base area s ince 1962 have strengthened the pine sawlog stumpa ge marke t
(see exhibits 12 and 13). Pulp and paper mills now under construct ion
and committed to construction will substant ially augment pulp stumpage

V—7 8



markets throughout the Study Area. The increasing scarcity of high—
grade hardwood logs is a definite factor in rising stumpage and log
prices (exhibits 12 and 13).

For best results , forest landowners should sell stumpage at, or
after , financial maturity . Intermediate cuts should yield the highest
value in a combination of immedi~ite returns and improvement of the
remaining stands. ~a1eable trees should be offered to all producers.
Combinat ion sales tc. improve the return on high—demand material such
as pilin ; and veneer logs should be considered . Small owners of adjacent
lands shuuld consider combined s~ 1es in order to demand top market
prices. Ownerships comh !ned in one plan and managed cooperatively in
sustained yield could readily adopt this method. As logging operations
become more mechanized , value of low-volume stumpage will be discounted to
cover higher equipment operating cost and depreciat ion.

Most of the lumber manufacturnd by mills in the Study Area is now
finished , trimmed , and packaged before shipment. Most finished material
is protected from the weather during shipment. Such merchandizing is
attractive to wholesalers and consumers (see exhibits Ui~ and 15 for
1961—66 lumber prices). Well—f inished dimension material has a special
utility in the construction field in raising the productivity of high—
cost labor. The paper industry can be expected to add more variety
to its products as market opportunities occur and mill capacity becomes
available. With the processes and techniques now available , almost any
paper product can be manufactured from available wood-fiber materials.
To remain competitive in the future , forest industry must give
merchandizing and customer service the same careful attention given forest
management and plant operation.
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WATER AND RELATED LAND RESOURC E PROBLEMS

WATER RESOURCE PROBLEMS

The d iversi ty of soils , topog rap h y ,  lan d u se , a’ iu al r a i n f a l l ,
types of agr icul ture , and d i s t r ibu tion  of popu lat ion in the Study
Area are some of the factors related to various problems that were
consith’red in this comprehensive study . Problems were investigated in
each of the 193 CNI watersheds in the 24 tributary basins.

Flood Pr oblems

Fl ooding is a major  problem on the alluvia l soils of the Red
Rive r and its tributaries. Average annual preci p itation in the Red
Rive r ranges from about 39 inches at Durant , Oklahoma , to approximately
60 inches at Alexandria , Louisiana . The average annual amounts of
moisture are adequate to produce satisfactory agricultura l yields , but
the problem concerns rainfall distribution for effic ient use .

Flooding in the Red R iver Alluvium was investigated only where
f l ood problem s occu r in associa t ion wi th other pr oblems such as
inadequa te drainage or drough t. Flooding in the Red Rive r Al lum ium
is caused by headwater runoff and also backwater from the Red River
during high stages. Damages in the Red River Alluvium from flood ing
by Red River were eva lua ted by the USAE and are not included in these
damage estimates.

The major flood damage on agricultu ral land is to crops and
pastures. The flood problem is most severe on floodp lains of high
productivity and intensive use . Such soils may be found in the Southern
Miss issipp i Valley Alluvium and the Texas Blackland Prairie .

Floodplains in the Southern Coastal Plain LRA are generally used
for a less intensive type of agriculture with a major portion in wood-
land and flood problems are only moderate . The Ouachita Mountains
LRA includes a small percen tage of floodp la in and problems from flood-
ing are of a minor nature . There is a small amount of open land and
sca rcel y any crop land along the narrow valleys . There are few problems
from f l ooding in the othe r land resource areas , which comprise  a minor
portion of the Study Area.

Other problems to agriculture from flooding include l ivestock
losses , damages to fences , levees , and farm equi pment .  N o n a g r i c u l t u r a l
flood problems are primaril y from damage to roads and bridges. Damages
occu r most frequently to county or secondary roads. Highways with
asphalt surface pavements are also damaged by inunda t ion for extended
pe r iods , al though all of the damage o f ten  does not become apparent
for severa l months after the flood .

Problems are encountered where flooding occurs within the corporate
limits of a town , or city, and this is classed as urban damage . The
problems may affect e i the r res ident ia l  areas or business es tabl ishments
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Cropland and Pastureland Flooding
Southern Mississippi Valley Alluvithn, Caddo Parish, Louisiana

Red River Bank Caving Encroachment on Cotton Field- Caddo Parish , Louisiana
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or both . Examples of such problems are found in a number of town s
scattered throughout the Study Area. Normal growth and development
is retarded in areas with this problem .

Floodplain erosion problems occur frequently. These are always
associated with other floodwater problems. The greatest of these con—
cerns the forming of scour channels in the floodplain. Severity of

- 
- scour damage is correlated with depth of water flowing over the land.

Erosion of streambanks is of minor importance except alon g the
main stem of Red R iver and in isolated cases elsewhere . Bank stabil—
ization studies for the Red River have been made by the USAE . The
most extens ive othe r area of channe l enlargement is along Uppe r North
Sulphur River in the Sulphur River Tributary Basin.

The most prevalent sediment problem is deposition on floodplain
land. It results in decreased production yields of crops and pasture
from existing yield potential in the absence of sediment damage.
Sediment problems also occur from deposition in reservoirs. This
pecessitates inclusion of additional capacity for sediment storage in
design of reservoirs.
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Other problems are encountered and include certain indirect losses
which result from flooding even though the property involved was not
flooded. Some examples include loss of business due to interruption and
rerouting of traf fic, value of extra feed required for livestock, and f ood
spoilage as a result of flooding.

Land use and flood damages were estimated to determine the magnitude
of the flood problem in each CNI watershed. In watershed investigations,
the floodplain was defined as the maximum area which would be inundated
by floodwater, without project conditions , by a storm of approximately
25—year expected frequency. Floodplain area estimates were prepared for
all CNI watersheds. An estimated floodplain area of 77,7Li~6 acres occurs
in watershed projects authorized for construction prior to December 31,
1962. Floodplain major land use for each of these cNI watersheds is
summarized in Exhibit 16.

Flooding is a problem on about 1,132,136 acres of floodplain in
watersheds considered feasible for development and initiation of con-
struction within 10—15 years. Floodplain major land use by tributary
basins and CNI watersheds in this category are ummarized in Exhibit 17.

Flooding is a problem on approximately 78,150 acres of floodplain in
six watersheds that are considered feasible for development after 10—15
years. Floodplain major land use is summarized for each of these water-
sheds in Exhibit 18.

The remaining floodplain consisting of 1,761,858 acres is in water-
sheds considered not .easible for development at this time. This area is
primarily woods and pasture with flood problems of minor nature. Flood-
plain major land use for each of these watersheds is summarized in
Exhibit 19.

Average annual flood damages were comp iled from Public Law 566
Watershed Work Plans, data developed during selected watershed detailed
investigations , and data developed during field examination scope studies
in the remaining watersheds. Floodwater, sediment , erosion (floodplain
scour), and indirect damages are estimated at $9,639,600 annually,
exclusive of damages on major floodplains investigated by the IJSAL These
annual damages will be reduced to $8,513 ,665 by upstream watershed projects
authorized prior to 1963.

Flood damage problems are greatest in CNI watershed groups in which
planning and construction have already been initiated and those which are
feasible for project development and initiation of construction within
10—15 years. About $7,619 ,420 or approximately 78 percent of all flood
damages occur in these watershed groups. Flood damages for each watershed
of each group are included in Exhibits 20 and 21. These damages are sum—

• rnarized for each group of watersheds in Table 33.
Flood damages in the group of six watersheds considered feasible for

project development after 1980 average $211 ,580 annually. The group of
watersheds that is not considered to be feasible for development also con-
tribute to total flood damages. Average annual flood damages are estimated

4 at $1,808,600 for the latter group.
e

V—83

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —- - -~~~-— —  ~~~~
- -—-



F. - -——- -- -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --,-..----- -- -— 
.~~~=- -_ ~~~

_
~~

:4 _ _ _ _ _ _  ,-,-

Table 33 — Estimated Average Annual Flood Damages, Red River Basin Study
Are a

Floodwater
Watershed :Agricul— :Nonagri—

Group :tural :cultural : Sediment : Erosion Indirect Total 

dollars — — — — — —
Watersheds
authorized
for
operations 914,090 1146,270 73,560 116,1460 127,2~0 1,377,640

Watersheds
feasible for
development
by 1980 5,291,345 380,410 1114,625 139 ,14140 315 ,960 6 ,241 ,780

Total 6,205,1435 526,680 188,185 255,900 ‘443,220 7,619,420

Inadequate Drainage Problems

Drainage includes works of improvement installed for the purpose of
lowering the water level in areas that under natural conditions are swamps,
marshes or lakes, or in areas where normal precipitation, seepage , or
excess irrigation water keeps soil too wet for susta ined agricultural use.
A large portion of the area with flood problems is also considered to
have drainage problems. These are incidental to problems of flooding
and occur only so long as flood problems persist.
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Cotton Crop Damaged by Inadequate Drainage near Natchitoches , Louisiana
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In flatlands, the problems of inadequate drainage are considered
inseparable from problems of flooding due to their interrelationship.
Thus, the acreage with drainage problems is considered to have a combined
problem of inadequate drainage and flooding.

A tabulation of acreages with a combined drainage and flood problem
reveals approximatel y 14,822,400 acres in this category. An inventory of
‘he acreage with a drair.~ge and floo l problem by land use and tributary
‘~asins in sh own in Table 34.

Table 314 - li c-a inage and i?lood Problem Areas by Tributary Basins and Major
Land Uses,Red River Basin Study Area

Drainage and Flood Problem Area
Tributary Basin Cropland Pasture Woodland Total

— - — - — thousand acres — — — —
Barkman Cree.k 4.9 2.5 114.2 21.6
Bayou Jean de Jean 0.2 0.5 16.6 17.3
Bayou Pierre ‘41.8 77.1 165.3 2814.2
Bayou Rapides 8.1 16.1 8.8 33.0
Bayou Rigolette 7.8 15.8 147.6 71.2
Black and Saline
Lakes 1.8 16.0 172.6 190.14

Blue River 1,3 3.14 10.7 15.14
Boggy Creek 16.3 22.7 105.7 1144.7
Bois d’Arc Creek 3,1 5.5 33.2 141.8
Cane River 7.3 40.7 110.6 158.6
Chatlin Lake and
Associated Area 80.6 87.1 231.2 398.9

Cypress Creek 69.9 93.0 337.1 500.0
L(iamichi River 5.0 214.9 75.1 105.0
Little R iVe t- 13. 3 39 .9 2 98 .4 351.6
Loggy Bayou 41.14 41.1 516.4 598.9
Maniece Bay u 3,2 9.7 20.7 33.6
McKinney Bayou 17.8 10.8 73.9 102.5
Intervening Areas —

Arkansas and
Oklahoma 28.9 51.7 85.7 166.3

i ntervening Areas —

Texas 109.4 39.6 227.1 376.1
Nantachie (reek 0 0.3 10.1 10.4
Posten Bay~u 20.1 6.6 15.9 142.6
Red Rive r Backwater
Area 17.8 23.6 363.3 ‘4014.7

Red R iver Ma in Stem 9.1 26.5 72.1 107.7
• Sulphu r River 136.7 131,0 378.2 645.9

T tal 645.8 786.1 3,390.5 14,822.4

S
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I)rainage and flood problem areas exist in all land resource areas.
The Southern Mississippi Valley Alluvium and Southern Coastal Plain
LRA contain 85 percent of the dra inage and flood problem area with the
Southe rn Mississippi Valley Alluvium LRA containing the greater amount.

Drought and Irrigation Problems

Drought problems vary from year to year. Although there has been
some supp lemental irrigation in the basin by individuals for many years,
the practice was intensified during the drought of 1956.

A1tho ’i~h the average annual precipitation is adequate for satis-
factory yields of crops and pasture throughout the Study Area , its
unt imely distribution greatly increases the risks involved in agricul-
tural production , thereby bringing about the desirability for supple-
mental irrigat ion. All irr igation , except for rice , is classed as
supplemental.

Data on current irrigation development , totaling approx imately
42,000 acres in the Study Area , are summarized in the Irrigat ion
Appendix . About 34,000 additional acres have been irrigated pre—
viously. Ric e , the predominant irrigated crop, comprises over 60
percent of the irrigated area in Louisiana . Othe r major crops on land
with drought problems are cotton, alfalfa , corn , and pasture . In
Oklahoma and Texas , supplemental irrigation has been extended to
peanut acreages.

Water Quality Control Problems

Extensive water pollution stems from natural , munic ipal , indust—
rial , and agricultural sources. With the population increase and
industr ial  growth predicted f or the area , pollution problems will
become more acute unless corrective action is taken.

Salt from natural sources above Lake Texoma creates po1lt~tionproblem s in Red River below Denison Dam . Ten significant natural brine
emmission areas have been located by the Public Health Service 1/.
Five source areas are located on the Prairie Dog Town Fork tributary ,
three are on the Wichita R iver tributary , one is on the Pease River
tributary , and one is on the Elm Fork tributary .

Turbidity, caused by sediment , is objectionable for esthetic and
other reasons . It is detrimental because it inhibits the growth of
p lants important to f ish food , and it renders the water unsu itable for
many mun icipal and industria l uses.

!~ 
Figure IV—6 , Arkansas-Red River Basins , Water Q~ality Conservation,

Appendix Volume I; U. S. Department of 1-lealth , Education , and Welfare ,
June 1964.
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Munic ipalities pollute streams primarily through sewage waste
disposals. The available oxygen in water is used for decompo~ition of
organic wastes. Where large quantities of wastes are dumped into
streams , the oxygen content of the water can fa l l  below a crit ical
point needed for surviva l of fish . When this happens , even for a short
period of time, a f ish kill will result .

Paper mill , poultry processing plant , and oil field effluents are
the principal causes of both local and far—reaching pollution problems .
In the manufacturing process , woudpulp mills take in large quantities
of good quality water and cast of f similar quantities of polluted water.
Effluent from processing plants intensifies the presence of disease—
causing organisms . Brine from oil field operations kills all vegetation
and renders water unfit for nearly all uses.

Agricultura l practices cause several pollution problems. The
erosion of tilled land increases turbidity. Insectic ides , herbicides ,
and chemical fertil izers from treated fields sometimes contaminate
natu ral streams. In some areas , irrigation return water with high con-
centrations of soluble salts impairs water quality in receiving streams.

The FWPCA evaluated all water quality problems. Their studies are
covered in detail in Appendix XI.

Recreation Problems.

Inadequate water areas and associated recreation facilities are
recreation problems. The Study Area has large areas of surface water,
but the distribution is inadequate to meet water—orientated recreation
needs. For example: Lake Texoma is adjacent to Denison and Sherman ,
Texas, and Durant , Oklahoma. However, the needs for water and associated
recreational facilities are evident in the CNI watersheds in which these
cities are located. The increasing population and greater individual
participation compounds the recreation problem. BOR studies indicate
that problems will be intensified in future years.

The increasing use made of areas open to public hunting shows
clearly the great need for additional such areas. National Forest lands ,
state—owned hunting areas , and those privately—owned areas open to
public hunting , cannot meet the demand . There is a clear and increasing
need for the development of hunt ing opportunities on private lands ,
now closed to publ ic use.

As the pop’.ilatiun increases and urban living becomes more organ-
ized , the demand for forest-oriented recreation will grow. Areas of
National Forests and state parks and forests will continue to be
developed for such recreational use; however, the demand within the
period of this study report may well exceed the expected capacities
of these areas. Table 35 shows the 1958 to 1965 trends in use of
developed recreational areas on Nationa l Forests and Nationa l Crass—
lands in the Study Area . Too-heavy use or overcrowding on such
area-3 detracts from the recreational experience for many users. The
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development of forest areas for recreational use offers an economic
opportunity to private landowners.

Table 35 — Use of Recreat ional Facil ities on National Forests System
Lands on Base A rea

National Forests : Nat ional Grasslands
: 1958 1962 l96~ : 1958 1962 1965

— - - — visitor-days !~ 
of actual use - — — -

Camping 26 ,400 147 ,350 245 ,043 — 550 900
Picn icking 53 ,075 102 ,702 217 ,981 1,800 2 ,500 2 ,500
Swimming 20,450 140,070 52 ,4214 2,500 — —

Boating 4 ,500 12 ,274 15 ,815 3 ,000 600 550
Hiking and
Scenic Area- 27,83w 52,867 55 ,885 — — —

Total 132,262 255 ,263 587,148 7,300 3,650 3,950

1/ Equivalent to 12 hours use by one individual (different ind ividuals
ma~ be involved in any one visitor-day ’s use)

Water Supply Problems

Municipal and Rural Community

During field examination scope studies , inquires were made regard-
ing existing or potential shortages of water supply for municipal or
industrial use , in an effort to identify water supply problems. Water
supply problems are also described in the P1-IS Publ ication 775 (latest
revision) “Inventory Water Facil ities ” . The PWPCA developed projected
munic ipal and industrial water supply needs. These are covered in
detail in Appendix XI.

Almost all of the citie s and larger towns in the Study Area obta in
their water supply from surface storage in reservoirs~ A few towns
obtain their water directly f r om streamf low. Bossier C ity , Louisiana ,
and Durant , Oklahoma , pump water from Red River and Blue River, respec-
tively. Wells are the source of water for rural residents and smaller
towns and communit ies. Lack of water supplies dependable for sustained
use may cause industry to hesitate to locate in some towns. These
problems were recognized in develop ing several P. L. 566 watershed
work plans.

Forest Indus try

Water suppl ies for potential development of forest industry are
recognized as a problem . The heavy users of consequence are the pulp
and paper mills . Other forest industry is usually suppl ied by local
or mun icipal sysl ems without excessive dra in on the source.
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The USFS inventoried present and foreseeable needs by established
pulp and paper mills in the Study Area . These data were developed from
estimates by plant managers and studies of pulp and paper making by the
USGS and others. In developing possible future water needs , pul p and
paper mills for full utilization of the wood raw material were considered
as buil t. These establishments have been suggested or recommended by
recent engineering studies and by studies made by public agenc ies inter-
ested in forest utilization . (These studies assume that per cap ita
paper consumption will continue at the level necessary to absorb all
products supplied by the basin area.) Construction of all proposed
mills was considered to be feasible by the year 2000. In setting water
needs by future installations of heavy forest industry , allowances were
made for subsequent expansion and increased production as a result of
improved effic iency. Wa ter supp ly problems represented by these present
and apparent future needs were brought to the attention of the FWPCA
f or developing data for the Appendix XI and are shown in Exhibit 22.

LAND RESOURCE PROBLEMS

Erosion, Soil Limitation, and Excess Water Problems

Land resource problems were classif ied into three general categories.
The major problem is soil erosion. Excess water and soil limitations in
the root zone are two lesser problems . Extent of problems was estimated
by major land uses and land capability subclasses .
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Subc lasses were not recognized in land capability Class I. i~il1
other land capabil ity classes were divided into appropriate subclasses
to iden t if y the land resource problems . Subclass (e) includes soils that
have limitations in use because erosion is the dominant problem or
hazard. Soil erosi~ n susceptibility and past erosion damage are the
principal fac tors for placing soils into this subclass .

-; t~bclass (w) includes soils that have limitations in use because
excess water is the dominant problem or hazard . Soil wetness , high
water table , overflow , and poor dra inage are factors for placing soils
into this subclass .

Soils with root zone limitations as the dominant hazard or limita-
tion in use were included in subclass (s). Factors such as shallow
soils , stoniness , low—moisture—holding capacity, low fert il ity that is
difficult to correct , and salini ty or alkalinity limit root zones in
this subclass .

The dominant kind of soil problem or hazard that affects limita-
tion in land use determ ined the subclass into which soils were placed.
Where two kinds of soil problems or hazards that can be modified or
correc ted a re essen t ially eq ual , soils were included in subclasses
according to the priorit y Ce), (w ) , and (

~~). For examp le , in parts of
the Study Area , land use may be limited equally by erosion and excess
water problems or hazards. In such cases , soils would be included in
subclass Ce) and would not be included in subclass (w).

Major land use distribution by land capability subclasses is a
prima ry factor in determinin g the scope and magnitude of land resource
problems. An inventory of land capability subclasses by major land
uses is shown in Table 36.

Of the 17 ,333 ,300 acres in the inventory area , about 16,559 ,800
acres are included in land capability subclasses that have either
er osion , soil , or excess water problems . Soil erosion is the major
problem . It affects almost 51 percent of the entire acreage of the
land resource problem area . Excess water and soil condit ion problems
affect about 31 and 18 percen t , respectively,  of the entire problem
area.

Soil erosion problems are concentrated in land capability classes
that are capable of producing cultivated field crops. Abou t 79 percent
of the erosion problems occur on soils in Land Capability Classes I to IV
and only 21 percent occur on the land area that is best suited to native
vegetation. Soil condit ion problems exist predominantly on land that
is best suited to nat ive vegetation . The excess water problems exist
entirely on land resources that are capable of producing field crops
and pasture plants if the hazard were removed .

Land resource problems vary considerabl y by sta tes. Tabulations
showing land capabili ty classes by states and land resource problems
by subclas ses are included in Exhibit 23.
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Table 36 — Land Capability Subclass Distribution by Major Land Uses ,
Red River Basin Study Area , 1962 Condit ions

Land Capabil ity: : : : Miscell—
Class and : : Grazing : : aneous
Subclass : Cropland : Land : Woodland : Land : Total

- — - - — - - thousand acres — — - —
Subclass lie 765.7 p435.7 754.0 85.5 2,0140.9
Subclass IlIe 1 ,048.9 855.3 1 ,388.5 127.6 3,1420.3
Subclass IVe 157 .4 267 .8 675 .5 45.1 1,1145.8
Subclass VIe 28.7 154.7 807.8 63.8 1,055.0
Subclass Vil e 64.5 138.3 533.5 5.0 741.3
Subtotal 2,065.2 1,851.8 4,159.3 327.0 8,403.3

Subclass Ils 343.7 111.4 126.8 8.2 590.1
Subclass ilLs 57 .0 29.9 138.8 7.8 233.5
Subclass IV5 4.4 5.14 21.7 3.9 35.14
Subclass VIs 0.9 2.8 16.0 — 19.7
Subclass VIIs 0.1 204.8 1,949.7 5.7 2 ,160.3
Subtotal ‘406.1 354.3 2,253.0 25.6 3,039.0

Subclass 11w 190.6 162.2 319.6 21.7 694.1
Subclass 111w 218.5 261.7 772.4 14.3 1,266.9
Subclass IVw 26.9 60.3 575 .3 1.6 664.1
Subclass Vw 105.1 323.2 2,0l44.1 20.0 2 ,1492.4
Subtotal 541.1 807.4 3,711.4 57.6 5,117.5

Total 
- 

3,012.4 3,013.5 10 ,123.7 410.2 16,559.8

Sedimentation

Sediment production rates per unit  of area are related to the size
of the dra inage area contributing the sediment. A distinct trend toward
lower rates of production per unit of area is evident as the dra inage
area increases in size. Table 37 shows average rates of sediment pro—
duction per square mile by LRA and the variations in the rates as related
to the size of the dra inage areas.

Sediment produces detrimental effects other than those assoc iated
with flooding and reservoir sedimentation . Water pollution caused by
sediment in stream transport  is a s ign if icant problem in water qual i ty
control . Munic ipal and industrial water users generally must process
stream water prior to consumpt ion ; costs for these purification processes
are affected depend ing upon the amount of suspended and colloidal
sediment load.

Sediment concentrated in stream water sometimes results in reduc—
tions in the fish population because of strangulation of some species.
4 — 2 4 8 7 9
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Aside from the unattractiveness of muddy water , costs are incurred in
ma intaining the cleanliness of recreational use facilities.

Table 37 - Relation of Average Annual Rate of Sediment Production to
Land Resource Are a and Drainage Area Size - Red R iver Basin Study Area

Drainage Sediment
Land Resou rce Area : Area Pr oduc t ion Ra te

square acre-feet/square -
miles mile/year

Centr a l Rolli ng Red Prairie s 1 0 .94
10 0. 75
20 0.70

Cr oss Timbers 1 3.50
10 1 .77
20 1.45

Cross Timbers (Granitic Soils) 1 2 .80
10 1.35
20 1.10

Grand Prairies 1 0.90
10 0.67
20 0.61

Texas Blackland Prairie 1 2.52
10 1. 60
20 1.35

Cherokee Prairies 1 0.90
10 0.59
20 0.47

Ouachi.ta Mountains (Includes
Ozark Highland) 1 0.70

10 0.41
20 0 .30

Sou thern Mississipp i Val ley  A l l u v ium 1 0 .55
10 0 3 9
20 0 .35

So ut her n Coas tal Pla in 1 0 . 77
10 0.49

• 20 0.43

Southern Mississipp i Val ley  Up lands 1 0.66
10 0 .40

• 20 0 ,35

4 2 4 ~~’
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Forest Land problems

The loss of feasible growth and quality of merchantable production
and the lack of forest onditions that generate needed benefits in soil
and water management are the basic problems that affect the forest
resource. lany forest landowners lack suffic ient inventory and developed

• growth—potent ial for h~~t returns i’ i the strengthening stumpage markets
of the Study Area. Poo;’ condit ion of forest cover and inadequate

• development of forest s ils on much of this acreage reduce considerably
the benefic ial influence of forest areas on ground water recharge and
sediment re duct ion.

Table 38 shows commerc ial forest land by area—condition class. In
deriving t) is da ta , de~zirab 1e grow ng stock on the upland area was con-
sidered to be vigorous southern pi”es , or well—formed hardwoods of a
readily me rchantable species , grow’ng on a site capable of producing a
merchantab]e tree. Desirable growing stock on bottomland areas is well—
fo rmed , vigorou s ha rdwoods of a species readily acceptable , or preferred ,
for factory use. The acreage breakdown in Table 38 indicates a general
lack of desirable growing stock , and occupation of much stand space by
worthless or low-value trees and competing vegetation.

Table 38 - Area of Commercial Forest Land by Area — Condition Class ,
Red Rive r Basin Study Area

A rea-Condition Class 1/ : Thousand Acres : Percent

1 857.3 8
2 935.2 9
3 2 , 131.6 21.
4 1,534.7 15
5 3,538.9 35
6 1 ,182.9 12

All Classes 10,180.6 100

Source: State Forest Survey Reports , Southern Forest Experiment
Station , USFS
!~ 

Definit ions:
Class I - Areas 70 percent or more stocked with desirable trees
Class 2 — Areas 40 to 70 percent stocked with desirable trees and

with 30 percent or less of the area controlled by acceptable growing.-
stock trees, cull trees , inhibiting vegetation , slash or nonstockable
condit ions

Class 3 - Areas 40 to 70 percent stocked with desirable trees and
with more than 30 percent of the area controlled by other trees/or
c ziditions that , ordinarily, prevent occupancy by desirable trees

Class 4 — Areas less than 40 percent stocked with desirable trees,
but 70 percent or more stocked with growing—stock trees

Class 5 — Areas less than 40 percent stocked with desirable trees,
but 40 to 70 percent stocked with growing—stock trees

Class 6 — Areas less than 40 percent stocked with desirable trees
and less than 140 percent stocked ~ ith growing-stock trees

V-93
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On the Study Area there is a general correlation between total
forest productivity and class of ownership. (See table 39.) Manage-
ment levels and the prevalence of persistent problems in forest manage-
ment can be likewise correlated with ownership class. There are many
except ions, but , basinwide , this approach is justified.

Table 39 -- 1962 Average Volume of Growing Stock and Sawtimber Per Acre
by Ownership Class , Red River Basin Study Area

Volume
Grow ing Stock : Sawtimber

Ownership Class : Cubic : Board
Feet/Acre : Feet/Acre

National Forest 874 3,611
Other Federal 665 2,~45l
Other Publ ic 386 1,346

Farm 405 1,162
Forest Industry 753 3,030
Other Private 495 1,694

Source: State Forest Survey Reports , Southern Forest Experiment
Station , USFS

Generally, Nationa l Forest System Lands , other Federal forest lands ,
and state-.owne I land rece ive high—level management for all appl icable
forest uses (see exhibit 211). Watershed values are well-protected.
Forest conditions and productivity on these lands are being brought up
to the requirements of the various management plans. A 14,500-acre
weapon range area of the A rmy Training Command in Louisiana is an
exception.

Game management takes precedence on much of the state forest lands ,
designated game refuges, and publ ic hunting areas. The continued use
of some of these areas by free—ranging livestock, particularly hogs, is
a problem in management. This problem also occurs on the Bodcau
Reservoir area , a USAE holding. Use of these areas by livestock damages
forest soils and desirable young growing stock, and reduces the game—
carrying capacity of the areas.

Forest industry in 1962 held approximately one—quarter of commercial
forest land on the Study Area . Generally , forest management is being
intensified. Optimum wood production is planned for most of this area.
Implementation of management plans is well—advanced.

Short rotations , as in operations restricted to pulpwood production ,
• expose the humus in the forest soils to oxidation at relatively short

intervals and limit the development of forest soils. The increasing reli—
ance in forest industry on planting for rapid stand regenerat ion promises to

~ ~~
. .~
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minimize the effects of such site exposure. The establishment of the
pine plywood industry in the  Study Area and the increasing integration
of manufacturing operations will probably lead to sawlog rotations on
much of the pine land.

The forest land ownerships in primarily agricultural operations
are the most numerous, and , as an ownership class , practice the poorest
forest management. The forest land acreage involved in a single farm
ownership is often too little for economic operation in sustained
commerc ial production , or the operator feels that he cannot afford the
initial costs involved in reaching a high level of productivity, or
the available markets hold too little promise .

Frequently, poor forest management is the result of poor management
in other phases of Latin operation. Insuffic ient forage due to poor
pasture ma intenance , or overstocking , leads to overgrazing of forested
areas , or attempts to convert areas of commercial forest land to range—
land. The practice of burning field crop residues often brings about
the frequent burning of adjacent forest areas. The pressure of operat-
ing costs in other areas of farm operation leads to sales that remove
all merchantable inventory regardless of size, age, and current rate
of growth. In many such operations , merchantable material of little
value as growing stock is left to accumulate in the timber stands.

There are many farm operators who maintain their forest land in
good condition for timber production. Most of these owners also are
aware of the value of well—stocked , adequately protected forest land
in game production and in soil and water management. However , most
of the farm forest land acreage needs intensive land treatment , improved
protection , and additional technical supervision to produce its highest
return.

Data from the State Forest Surveys show the average condition
of farm forest lands and other privately—owned nonforest industry
lands to be very similar. There is , however, considerable difference
in the acreage involved in the two classes of ownership, and in the
potential contribution of each to the total forest—based goods and
services available in the Study Area. Nonfarm private forest lands ,
not integrated with forest industry , were 50 percent of the commerc ial
forest area in 1962.

Professional forestry assistance is not regularly employed on much
of this ownership area. Management decisions are made by nonprofessional
personnel in many cases. Average stocking is much less than that
desirable for good forest management. Cutting and harvesting operations
are large ly unregulated. Average inventories are much too low to
realize the growth—interest potent ial of these forest lands. A sub—
stant ial part of this land ownership is too heavily grazed for best
forest management.

The protection of forest lands from wildfire , and insects and
disease that attack valuable timber species, is of basic and continuing
4 — 2 4 8 1~~
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An active gulley area on old agricultural lands. (U. S. Forest Service

Photo)
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Damage from wildfire in a slash p ine plantation. (U. S. Forest Service

Photo)
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importance to the forest resource . Protection from such insects and
diseases is especially important in that such threats may readil y
endanger any and all forest operations.

- On forest areas whose owners desire development for recreation
or hunting , the lack of suitabl E forest or habitat quality is a
problem . Such condi’ ions are be i ng corrected on most public-owned
areas designated for these uses. The problem remains for most private
owners i Lterested in economic returns in recreation development or
game management .

Progress i.n Treating Problems

Cr op land and Pas tu reland

Conservation practices have been designed to prevent further
deterioration of the land resource and to reduce limitations in use.
The scope and intensity of the practices increase as the use limita-
tions of the land resource increase. Common conservation practices
for cropland and pastureland include terracing, contour farming ,
strip cropping , water diversions , proper use of crop residues , definite
cropping systems , addi t ion of plant nutrients , grass waterways or
outle ts , farm dra inage and water disposal , land grading, leveling
or smoothing , chiseling or subsoiling, proper cultivated row direction ,
land bedding , lim ing, pasture and hayland establishment and manage-
ment , provisions for livestock water, and pasture and hay land
renovation. Major land use conversion sometimes is required.

The combined efforts of Federal , Sta te,and local agricultural
organizations and of landowners and operators have played a major
role in treat ing land resource problems. It is estimated that
conservat ion treatmen t , cons isting of land use conversions and the
common soil and water conservation practices , has been appl ied to
about one-fourth of the Study Area.

Forest Land

A variety of programs that offer some assistance in foreet land
management are in effect on the Study Area . These prog?-ams are
essentially aimed at improving management on private lands. The
cooperative forest fire control provided by the states of Arkansas ,
Louisiana , Oklahorna,and Texas protects State and private lands.
The 1962 status of this program on the Study Area is shown in
Table 40.
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Tab’e 40— ~,tatus ~f Forest Fire Pro tection by States , Red Rive r Basin Study Area , 1962

— Pro tection Status ~Avera ge Annual Loss

State :Needing : :~~ithou t :Federal !/:State 2/ :Protection :1958— 62

:Prot Cctiofl :Protected :Pro tectio fl :Protecti ofl: PrOteCtiOfl :Goal :Results 

thousands ~f acres Percent of Protec ted
area

Arkansas  2 ,022 .2 2 ,022 .2 — 105.8 1,916 .44 3/ 0.5 0.37
LouLsiana .i,513.9 3 ,513.9 — 280.7 3 ,233 .2 4/ 0.25 0.31
- ‘k ia ho ma

inten s ive 2 , 328 . 2 2 , 132 . 6 695 . 6 135 . 6 1 , 997 . 0 0. 5 1.7
Extensive 5/ 367 . 1 — 36 7 . 1 — — — —

Texa s
in tensive 1 ,~~l6.3 1,816.3 — 99.7 1 ,716 .6 0.5 0,4
Ex tens ive 6/ 423.2 423. 2 — — 423 .2 1.0 1.0

1/ Federal lands
‘
~~/ Protection by state under state— Federal cooperative program :1

~/ inc ludes  1 . 1 M acre s of Federal land in Bodcau Reservoir

~/ include s  35 . 9 P1 acre s of Federal land in Bodcau Reserv oir

~/ I n post oak—blackjack  oak forest type

~/ In post oak f o r e s t  type

Other programs regularly provided by the States , in cooperation
with the Forest Service , accompl ish the following: (1) Provide planting
stock at moderate prices for private and nonFederal publ ic lands . (2)
Provide tree planting service wit h cost—sharing on some pr ivate lands
with techn ical assistance at no cost to private landowners. Tree
planting costs are shared on nonFedera l public lands . (3) Provide
mana gement assistance on pr ivate lands . (4) Develops and conducts
cooperative programs for the control of forest pests , with cost—sharing
on State and private lands.

Fore stry programs administered by the USFS and regularly available
to landowners offer the following services: (1) specia l ized techn ical
assistance in management on pr ivate and publ ic lands , (2) advice in
processing forest products , (3) special information and assistance in
such programs as Rural Area Development , and (4) assistance in the
management of naval stores , through the Agr icultural Stabilizat ion
and Conservation Service.

Othe r Federally-sponsored provis ions for assistance in forest
management are the ACP practices , tree planting, and timber stand
improvement administered by Agr icultural Stabilization and Conservation
Service , the FHA and Federal Land Bank’s long—term loans for forestry
purposes , and assistance by the Soil Conservation Service in devel oping
conservation plans and providin g othe r assistance on forest land acreage .

Additional forest mangement assistance is availabl e through
the state forestry agencie s , the Agricultural Extension Service and
through the gu idance and facilit ies of Soil Conservation Districts.
Assistanc e in forest management is also available through represent-
ative s of the larger forest industrie s. Educat ional programs by state
forestry assoc iations also have been helpfu l in advanc ing good forest
management .
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All the foregoing programs and available assistance have been
util ized by private fo rest landowners in the Study Area . (See exh ibits
25 and 26 for summaries of measure s installed on private and National
Forest System lands.)

Some progress has been made in meeting the existing demand for
forest—oriented recreation. (See exhibits 27 and 28 for development
on Nationa l Forest System lands.) State planning bodies , SCD’s, and
responsible Federal agencies have inventoried available facil ities
and studied forest recreation demand (with other recreation demand).
Private forest land ownership has shown increased interest in
supply ing public recreation demand related to forest areas to add
income from forest lands.

4
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EXISTING DEVE LOPMENT AND FU TU RE NEEDS FOR WATER AND RE LATED LAND RESOU RCES

Existing development and future needs for water and related land
resources development were analyzed by time periods. Development is
proceeding throughout the Study Area and the status of development is
changing continuously. For purpose of this  study , existing development
describes the status of water and related land resources development
December 31, 1962. Future needs for  deve lopment were anal yzed f or the
next 10—15 year period , ending in 1980, and for the period from 1980 to
2080.

EXISTING DE VE LOPMENT

Existing and Authorized Watershe d Projects

As of December 31 , 1962 , twelve Public Law 566 watershed projects ,
including 13 CNI Watersheds in eight tributary basins , were completed
or approved for operations . Figure 11 shows locations and status of
these watershed developments.

Approximate ly 1,316 square miles are included in these watersheds.
Structural measures in the watersheds cons ist of 264 floodwater retarding
and mul tiple—purpose reservoirs , about 42 miles of channel impr ovement
and irrigation delivery systems , and recreation basic facilit ies in
connection with a mul t iple—purp ose reservoir. Pertinent structura l date
are shown in Table 41.
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Table 41 — Pertinent Structural Data — P. L. 566 Watershed Projects Authorized for
Construction Prior to December 31 , 1962 , Red River Basin Study Area

Tributary : : : : : Storage :Surface
Basin and : :Drainage :Floodwater:Channel : : : :Area
CNI : Watershed: Area :Retarding :Improve—: Deten— : Sedi— : Other :Per-manent
Watershed Area :Con trolled:Structures:ments 1.1: tion : luent : ~/ :Pool 

~J
(sq. Si.) (sq. m i .) number miles — — — (ac. ft.) — — acres

Intervening Areas — Texas
3—21 73.1 40.7 15 — 14,324 2 ,863 — 482
Total 73.1 40.7 15 — 14 ,324 2,963 — 482

Intervening Areas — Arkansas & Oklahoma
3—36 46.2 23.6 9 4.5FP& 8,474 790 — 191

15.0 MP
Total 46.2 23.6 9 19.5 8 ,474 790 — 191

Blue River
3—23a 317.3 219.3 74 — 57 ,929 7 ,236 — 1,517

Total 317.3 219.3 714 — 57 ,929 7,236 — 1,517

Soggy Creek
3hl—4 78.2 51.9 14 — 13 ,907 1,996 — 14
3h1—5 168.7 117.0 43 — 34,726 3,905 — 891
3hl—6 253.8 178.2 54 — 54 ,328 5 ,611 — 1,065
3h2—5 36.9 29.7 3 — 10,441 1,061 3,000M 535

Total 537.6 376.8 1114 — 113 ,402 12 ,573 3,OO~~ 2,505

Sul phur Rive r
3k—B 39,1 16.9 12 — 5 ,2114 662 1,11814 340
3k—13 49.5 19.0 14 — 6 ,233 1,119 — 290

Total 88.6 35.9 26 — 11 ,447 1,781 1,11814 630

Loggy Bayou
3m2—4 8.7 4.5 3 — 1,779 1,534 71014 249

5 95Fw
Total 8.7 4.5 3 — 1,779 1,534 1,305 249

Bayou Pierre
3n—3 90.0 44.3 22 2.9Fp 14,406 2 ,153 — 5147
Total 90.0 44.3 22 2.9 14 ,1406 2 ,153 — 547

Bayou Rapides
3— 68 & 10—17 1514.5 — 1 20.OID — 652 18 ,5731 1,775 4/

5,775R
Total 154.5 — 1 20.0 — 652 24 ,348 1,775

Grand Total 1,316.0 745 .1 2614 42.4 221 ,761 29 ,582 29 ,771 7 ,896

1/ Abbreviations : FP—Flood Prevent ion; MP—Multiple—purpose ; ID—Irrigation delivery
system
2/ Abbreviations : 14—Municipal; F ’W—Fi sh & Wildlife ; I—Irrigation ; R—Recreation

~/ Total surface area at principal sp illway elevation
4/ Supp lemental workplan data included

Average annual benefits from these structural measures amount to
$1,817,250 annual ly. Reduction of damages amounting to $1,043,120 com-
prises the major benefit item. The installation of floodwater retarding
and multiple—purpose structures with capacity for sediment storage reduces
the amount of sediment delivered to downstream reservoirs. In the four
watershed projects in Boggy Creek Tributary Basin, annual benefits of
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$7 ,725 will result from downstream reservoir sediment damage reduction.
Additional damage reduction benefits from land treatment are estimated at
$90,540. Benefits of $221,770 annually are expected from more intensive
use of the floodplain. Benefits, including $20,800 from drainage,
$259,630 from irrigation, $45,590 from municipal water supply, $119 ,810
from recreation, and $106,530 from secondary sources are summarized by
CNI watersheds in Table 42.

Table 42 — Summary of Annual llenef its — P . L. 566 Wate rshed Pr ects Authorized for Construction Prior to
December 31 , 1962 , Red Rive r Basin Study Ares !/

Flood Prevention S Agricultural : Nonagricultural : :Total
Tribu ta ry :  Damage : : Water :Water Management: :Bencftts
Basin and : Reduction : More :ReserVOir: Management :MuOLCLPaI: : :From

CNI 5 Land :Strnc tu r lll: lntcnsive:Sediment : : : Water :Recre— : :Structural
Watershed: Treatrs ent :Measur es  : Land Use :ReductiOfl:Drainage:lrrigation: Supply :ation :Secondary:M ~~.sur~-s 

ds,lla rs 

intervening Areas — Texas
3—21 3,2140 49,120* 1 ,130 — — — — — — 60 , 250
Total 3,240 49,120 1 ,130 — — — — — — 50 ,250

i n t e rven ing  Ar e a s  — A r k a n s a s  & Oklahom a
3— 36 8 , 660 148 , 240* 55 , 730 — 20 , 600 — — — 27 , 970 252 , 7 1/h

Tota l  8 , 660 1148 , 2 140 55 , 730 — 20 , 800 — — — 27 , 970 2 5 2 , 714
Blue River

3—23a 16 ,580 225 ,140* 27 ,210 — — — — — 25 , 650 2 7 ’ ,~~~-
Total 16,580 225 ,140 27,210 — — — — — 25 ,650 2 7 - ,

Boggy Cree k
3h1—4 2,180 40 , L+~ 0* 17 ,090 1 , 350 — — 26 ,460 — — “ 5 , 39
3hl—5 8,690 155 ,130* 56 ,260 2 ,340 — — — — — 243 ,730
lhl— 6 24,410 233 ,510* 36 ,220 3 ,000 — — — — — 272 ,73
3h2—5 610 10,2 15* — 1, 035 — — 14 , 360 5, , 0SO 3,780 37 ,1470±’
Total 35 ,890 469,3/45 109 ,570 7 ,725 — — 40,520 6,090 3,7”3 539 ,32

Sulphur  Riv’,r
3k—8 4,250 34 ,660 — — — — 1, 770 — 3 , 180 39 , 6 1 - ~’
3k—12 s,580 35 ,390 930 — — — — — 2 , 950 39 , 1 7 ’
Total 12 ,830 70 , 050 830 — — — 1 , 770 — 6 , 130 7’ , ? - - ’

Loggy Bayou
3m2—4 6 , 300 24 , 150 — — — — 3 , 000 — — 27 ,150

Total 6 , 300 24 , 150 — — — — 3, 000 — — 27,150
Bayou P ie r re

3n—3 7 ,040 49,350 27 ,300 — — — — — 7~~~rs(~ 5,3 55~
Total 7 ,040 • 49,350 27 ,300 — — — — — 7,h05~ 5,3,~~55

Bayou Jean de Jean & Ba you Rap ides
10—17 & 3—68 — — — — — 259 , 630 • — 111 ,730 36 , 00~ 407 , 35
Tota l — — — — - 259 ,630 — 111 ,730 36 ,000 407 ,360

Grand Tots’ 90,540 l ,O35 ,395~ ” 221 ,7 70 7 ,725 20 ,800 254 , 631 45 ,59 0 119 ,’l0 106 ,53 0 l ,617 ,25Y

1/ Adjurted normalized prices , Water Les orces Council , April 1966
T/ Red River Main Stem benei its aggregating approximatel y 513,600 annuall y from watersheds with att’r i~ k~

(*) not inc luded
3/ Supplemental work plan data included

Red River main stem benefits above Fulton , Arkansas, estimated at
$13,600 also will accrue from structural measures.

Construction costs of floodwater retarding, multiple—purpose
structures, and channel improvement are estimated at $11,361,170. Costs
of recreation basic facili ties , installation services , admini stration of
contracts, land, easements, and rights—of—way bring the total installation
cost of structural measures to $17,347,785. These are summarized in
Table 43.
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Tabl e —3 — s l a t .  ‘ t , cl s a l - , . t a I La t i v n  C, ,. t .  — P . L. 560 ,alc,,’,& ‘ I’, ,et t  *uth’’rt,.,d I , , ! , ,  I , , t l , 5 5  Pu r l’ ’ ,,, ‘I, , 3/ , 1~~ .2 , Red ‘ s e e r
Ma ,.: ‘ti / v A r.a

Tributary 
___________ 

,‘ ,n .true lio n Lao , Als o, ,- -
Ba.,n .nd ‘PTo n.r MuiiTjTh- - Ctiann. 1 ,~ n Ins/al- lau,r- ,-l,I t u a l i r ,  -

08/ Reta,dlng p ,po.e Improve - Attic - l a t , ’,n .nd 81 ,/do - ,  P ile.
*.tetthtd St,urtur.. Stru cture s tents - 1,T .1.1 c a r O l  a t  i n s  service, ‘ t  S ty  7t..nr rart , a ’  Sale

n e  A le s .  - -
i t no ,34 ‘/ 2 1 ’ 2 3  ,., ‘ ‘,‘. 7 , 500 - 1 .10 1958

- ‘ a ,  no r u  - 493 ‘/  I I ’  235 1’. ... - 7 .500 I - 1 . 930 
,n.IIl v,,.. O - ,.r,.v & U.

/ In .‘-. ui is ’” l u’ S ‘.3’ - 13/ , 1 0 2 , ’ ’  -. 3 7 ’  6 5 7 .380 1961
- al On - . ‘ ‘s — I ,.u ~ t ,’ ul’4 n i  — 13/ , .s20 1/2 , ‘-3 4.372 837 ,380

0 -e O ve r
3-23. 1 ‘ 3  — 2 , 753 u — 710 , 13 -... . ‘ u .  22 .200 ‘ 43’., ‘‘.0 1961

I ‘ 51  5 - . 3 5 - - 2 , 5 3  — 718 , 132 .-., ri 22 .21 ’ - / , 93v , tu ,1

6 7 4 , 2 0 .  - - O ’ l  - “ ‘ s’ I ‘I . - u - 1 , 1’ ’ ’ l v  IS’  I
351 - ul 3 , 150 — 917 7 5 240 3 5  12 I ‘.11 0 in ’’.
361—u 1 , 34 ,03, — - m l - ‘ ‘ .2 . 1 1’ 10 16 . 2 - 2 . - . / 7 , h 2’ 1958

- uu . 1,00 365 , 100 - 4 .3 ‘5 ’  - 13 , ’ ‘C /0’. ,0~ u , Y..: 67v ,lit I 1969 1/
I sal 3 3, 2/s 385 ,100 — 3 ,923 ,330 — I I  3 ’  B 31 .0 37 . 3 ‘ 5 1 ,u ulu —

‘‘5115,’.!
— - 2 5 1 , ’ ’  - ‘i’ . l 7 5  71 . 11 1 . 1.5 -.1,7 . 385 19 5 7

36-13 Or i ’s ’s  — 7 ,1, -i -, - II.. rI u-. , o i’ ’  3 . 3. 0 ..tn U ? M  1957
- -a -, m l -  c / I  — 5,1/ 0 3’  2 . 1  u ’ :. /2 2 , 2 1 3 . 1 1

1. is’ Ba,
3 2  — 3 ‘ul  266 , 735 . 319 , 775 - 100 ,255 ‘.1 , 51, 1 .500 ‘.‘3, 355 1957
I a, - IsO 266 ,735 - 3/9 , 775 - /00.255 UI 52’, 1 .500 .1,3 , 355

Ic I — 2 ‘.7 - 2 975 994 ,9 / 3  — 171 ,780 /57 ,560 33 . 0 1 —07 . 315 .15.

‘‘1 205 — 72 ,875 030 . 3 11 - I ’ l . ’ B C  /57 .560 /33 01 1 , ’. ‘. 315

‘a.  - na ” In n. & Ia. .
- - 8 3-’- ’ 1 liv 620 /58 ,400 1 .708 . 000 iOu -.51’ 0, 1 lii. .. iu t, ’l 32 .,. 3 171 2 / 0  1961. 1’

- 5 . .  - I Uun , 600 158 900 1 , 708 000 25. 983 ‘ - , .40 . 050 32 . 01. 3 /1 . 210

.00 . ’. . ‘13 it 2 21, 3 ’  3 1  II. 11 341 ,170 234 5.50 3 2 ,2 910 2 /51 , 73 5 250 .930 / 7 ,347 , 785

- ,pp.. .nent al U. ,- P/ sn data one luded

The amortized annual equivalent of structural measures amounts
to $635,000. With inclusion of $69,075 for operation and ma intenance ,
the total annual cost of these measures is estimated at $704,075. In
comparison of these costs to average annual benefits of $1 ,817,250,
approximately $2.60 in benefits is returned for each dollar spent on
improvements. The comparison of average annual benefits and costs for
structural measures is summarized in Table 44

Land Treatment

Soil and water conservation districts have been assisting landowners
in the application of basic conservation programs on farms within the
watersheds for many years . Emphasis is placed on establ ishment of land
treatment measures that will have a measurable effect on reduction of
floodwater and sediment damages and costs of providing sediment storage in
floodwater retarding structures. These include measures that are required
primarily for establishment of good vegetative cover and improvement of
hydrologic soil conditions. Cropland treatment measures include rotation
hay and pasture , cover cropping in conservation crop rotations , and
improved tillage to attain crop residue utilization for soil protection
and conditioning . Pasture and rangeland treatment measures include
planting and range seeding to establ ish good cover , proper use of pasture
and range to maintain good cover , and construction of farm ponds to
provide strategically located watering places as an aid in pasture and
range management .

Approximately 100,000 farm ponds have been constructed through 1962 ,
an average of 3.4 ponds per square mile. These ponds represent a total
surfice are a of approximately 50,000 acres assuming a surface area of
one-half acre per pond They will hold approx imately 200,000 acre-feet

- ‘ 
of water based on an average capacity of two acre-feet per pond .

4 4—24879
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Table 44 - Average Annual Benefits and Costs fo r  Structural Measures -

P. L. 566 Watershed Pro jects Authorized for Construction Prior to
Decem be r 31 , 1962 , Red R ive r Basin Study Area

Tributary : Ope ration : : 
—

Basin and : Amortized : and : Total : : Benefit
CNI : installati on : Maintenance : Annual : Benefits 3/ : Cost
Watershed : Cost 1/ : Costs 2/ : Costs : : Ratio

— — — — — — — - d ,tll ar s — — —

intervening Areas - Texas
3— 21 37 ,283 4 , 003 41 ,286 50 ,250 1 .2:1
Tota l 37 ,283 4,003 41 ,286 50 ,250 1 .2:1

IntervenLng Areas - Arkansas & Oklahoma
3—3 6 23 ,978 7 ,867 31 ,845 252 , 740 7 .9:1

Total  23 ,978 7 ,867 31 ,845 252 ,740 7 , 9:1
Blue R ive r

3—23a 142 ,197 6 ,923 149 ,120 278 ,000 1. 9:1
Total 142 ,19 7 /3 ,923 149 ,120 278,000 1, 9:1

Boggy Cree k
3h1— 4 42,601 1 ,290 43,891 85 ,390 1.9:1
3h1— 5 49,843 4 ,22 0 54 ,063 243 ,730 4.5:1
3h1-6 85 ,957 5 , 580 91 ,537 272 ,730 3.0:1
3112-5 26 ,826 L,75 27 ,301 37 ,470 1 .4:1 4/
Tota l 205 ,227 11 ,565 216 ,792 639 ,320 2 ,9:1 

—

Sul phur Rive r
3k—8 16 ,338 1 ,Yb 18 ,305 39 ,610 2 ,2: 1
3k—13 17 ,22 6 1 ,497 18 ,723 39 .170 2.] :1
Total 33,564 3 ,464 37 ,028 78,780 2 , 1 :1

Loggy Bayou
3m2—4 14 , 878 750 15 , 628 27 , 15 0 1. 7:1
Tota l 14,8/8 750 15 ,628 27 . 150 1.7 : 1

Bayou Pierre
3ii— 3 51 ,673 2 ,503 54 ,176 83 ,650 1 .5:1
Tota l 51 ,673 2 ,503 54,176 83 ,650 1 .5 :1

Bayou Jean de Jean & Bayou Rap ides
10 — 1 7  & 3—68 126 , 200 32 , 000 158 , 200 407 , 360 2 , 6 : 1  4/
Total 126 ,200 32 ,000 158 ,200 407 ,360 2 , 6:1 

—

Grand Total 635 ,000 69 ,075 704,075 1 ,817 ,25 0 2 , 6:1

Amortized for 50 yea r s  a t  2 . 5  percen t (excep t fo r CNI Wa te rshed
3h2-5 wh ich was amortized for 50 years at 3-1/8 percent)
2/ Long-term prices projected by ARS , 1957 (except CNI Watershed 3k-13

wh ich used long-term prices as pro ected by ARS , 1956)
3/ Adjusted normalized pr ices , Water Resources Council , April 1966
4/ Supp lementa l  Work P lan  da ta  i n c l u d e d

Table 45 shows the accomplishment s from 1962 to  June 30 , 1966 , in
forest land treatment wit 9 go ing programs , on private lands. Recon~nenda-
tions for accelerated treatment of forest land were included in nine
P. L. 566 watershed pro ects authorized (by June 30 , 1966) in the Study
Area .
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Table 45 - Land Treatment Accom plished on Private Forest Lands With Going
Programs , Since 1962 , Red Rive r Basin Study Area

Total Installed 
—

Measures : 6/30/63 1/
to 6/30/66

ac res
j’ield Planting 22,300
Interp lanting 4,600
Underp lanting (with release ) 1 ,400
Timber Stand Improvement 62,000

Total  90 , 300

1/ Data period starts after closure of records for  fall-winter tree
plinting season .)f 1962-63

Land treatment accomplishments from 1962 to June 30, 1966 are shown
in Table 46

Table 46 - 1962 to June 30, 1966 , Accomplishments in Forest Land Treatment
on P. L. 566 Watershed Projects, Red River Basin Study Area

Total
Purpose and Measures : Unit : Installed

WATERSHED PROTECTION
Openland Tree Planting Acres 1 ,130
Interplanting Acres 2 ,410
Underplanting Acres 522
Hydrologic  Stand Improvement 

!~~Release of Desirable Spec ies 2/ Acres 6,563
Grazing Control  Acres 5 , 710
Selective Harvest

Thinning Acres 4,810
Re genera t ion  Acres 100

FLOOD PREVENTION
Critical Area Stabilization

Site  Prepara t ion  Acre s 99
Tree P lan t ing  Acres 17
Roadside Erosion Control Acres 960 3/

Intensified Fire Protection —

Equ ipment No .  2 4/
Tool Caches No .  2 —

Fi r eb reaks  Miles 24

To improve the hydrologic performance of forest soils and cover
2/ Tha t b u i l d  soil humu s a t  a r e l a t i vel y rapid rate
V A p p l i e d  to N a t i o n a l  Forest lands
4/ Sm al l  t ruck  - pumper u n i t s

4 - 4- ’ ,
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Wa tershed management is integrated with a l l  o th e r  phases of land
manag ement  on N a t i o n a l Forest System Lands. These lands are adm iitistra—
tively oiv~~~ed into na tu ra l  wa tcr , ’hc J  u n i t s  anti these u n i t s  are i~~~~ . : :

- n t .  by Ufli_i , to meet ~
- ~ t ~ ~~~~~. 

-
~ ~~~~~~~~~~~~~~ ‘fl~ t~ : ‘~n and f lo o l - -r ~ \‘cfl—

tion nec~ds . The protecti on needs of watershed management units are
considered in all planned use of these areas. National Fotest System
Lands are shown in Figure 12 ,

As of June 30 , 1966 , treatment of 1962 problem areas on all water-
shed managetn~nt units of National Forest System Land s on the Study
Area have been essentiall y comp leted. Some additional channe l stabil-
iza t ion is needed fo r  be tter wa ter managem en t , and comp letion of the se
measure s is scheduled before 1980. Table 47 shows the land treatment
accomplished on National Forest System Lands, f r om 1962 to June 30 , 1966 .
Most of these  measures  are keyed  d i r e c t l y  to the  ma intenance of water-
shed values

‘ta le 47 - 1962 to June 30. 1966 . Accomp l ishments in Land Treatment n
Nati ,,sna l Forest System Lands . Red River Basin Study Area

Total

— 
Measure s 

— 
: Uni t : Ins ta l l ed

Tree plan t ing Acres  9 , 466
Timber  s tand improvement Acre s 50,236
Eros ion  con t ro l  Acres  1 , 828
Range im p rovemen t (reseed i ng ) Acres  170
Channe l s t a b i l i z a t i o n  1/ M i le s  7

Total Acres 61 ,700

Total (Channel Stabilization ) Miles 7

1/ Desnagging , reve tment , and current control structure s

M u l t i p l e — u s e  management  on N a t i o n a l  Forest Sys tem Lands has
resulted in addi tional development of land and water  a reas  f o r  recreation
in the Study Area . Exhibit 28 Sh OWS the 1963—67 development.

The acquisition of areas by the states for game management and
public hunting has gained impetus since the study began . In the 1963-67
p e r i o d , A r k a n s a s  acquired some 67 ,000 acres in several blocks in the
S t u d y  A r e a .  Lou is iana  has purchased  some 71 , 500 acres  of bottom -

l and  hardwo od f o r e s t , in two b l o c k s .
C
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The tractor and plow of a forest fire suppression unit at work. State
protection programs cover most private forest lands. (U. S. Forest
Service Photo)

~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_  ‘,~~—,- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Erosion control on a critical sediment source on National Forest lands.
(U. S. Forest Service Photo)
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Gum Springs , Winn Parish, Louisiana. A family group makes use of a
recreation area on National Forestlands. (U. S. Forest Service Photo)
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A Spike buck on a game management ar a. The deer herd on the — Area is

increasing and hunting is popular. (U. S. Forest Service Photo ’)
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Other Federal Water Projects

Flood control improvements often include multip le-purpose reservoirs
for flood control and water conservation. Benefits from these reservoirs
include the prevention of flood damages and the conservation of water for
various purposes , such as munici pal and industria l uses , navigation ,
generation of hydro—electric power , recreation , and the preservation and
enhancement of fish and wildlife resources.

Unde r authority of the Flood Contro l Act of 1946 and subsequent
modificat ions , the USAE have constructed two multi ple-purpose flood
control reservoirs and two single-purpose flood control reservoirs.
Fifteen other multip le-purpose flood control reservoirs have been
authorized for construction as of December 31 , 1962 (figure 11). Since
this date , construction has begun on nine of the authorized reservoirs ;
Hugo , Pine Creek , Lukfata , Broken Bow, DeQueen , Gillham , Dierks , Miliwood,
and Pat Mayse .

Complete installation of the flood control and multiple-purpose
reservoirs will provide storage for 9,410,900 acre-feet of water for
flood prevention and 3,055,000 acre-feet for other purposes. Ra infall
runoff from approx imately 19 ,639 square miles of dra inage area will
be controlled to provide reduced flood stages along Red River and
pertinent tributaries. Pert inent structural data on the individual
reservoirs are summarized in Table 48.

Table .0 - Ex i st ~r,g and Authorized Reservoirs—— U . S . Arm y Engineers , December 31 , 1962 , Red River Basin Study
A rea

— ________ 
- os e r v, i r  Storage Capacities

Munic ipal Water
- Drainage Flood and Quality: Conser-  : Sur face

‘145,  : S t a t u s  - 
A r e a  - Control lndust Cial Control: vation 1/:Other ~/ : Area ~/

square nOes thousand acre—feet - — — — thousand
acres

Lap - - - s a r n a rn a Exist ing 3 ,400 2 509 .O 0 0 1445 .3 0 20 .3
La~ e mm ’ to e Piro’ s Existing 850 587 2 251 .1 0 3.8 0 18 . 7
ha’ , -~ q,’dcau L , e  Existing 656 337.3 0 0 0 0 0
i~a Ilac e La,i- Exist ing 260 88 .3  0 0 7 .8 0 2 .3
(.;a.1.I l,’4- - Ex is t  it’ll’ 2 , 740 4/ 0 0 0 0 175.0 32 . 7
M O w  -- ml Au thor ired 4, 144 1 , ) ,) 1 154 6 0 52.0 0 29 .2
1 i P 5 4 s  Aut horized 113 6~- 0 114.0 0 0 0 1 .
CilI ha ,, Auth ,,rized 277 1644 . -, 0 0 33 ,44 0 1 .44

160 101 . 2 18. 0 0 2.0 0 1. 7
Rr,,4en ir -w Aut ho riz ’- -I 734 4 450 0 470 1 0 0 4~t8. 7 14 . 2
t.u6fata - \ : It t , o r  i re  I 2” i  1 ‘2 .0 3 1 .0 0 14.0 0 1 .0
Pine Creek A’.xt h-,r-ize d 635 318 0 70.0 0 7 .0 0 16 . 3

- l a s t  n Au t r, -r ire,1 275 1)4 .0 0 0 186 .5 0 8.0
‘ m t  i 7~~d 1 .10 - ‘-30 5 0 0 140. 0 0 5.5

- I s ’ a ’ - : 4  O m I t ) :  -n e- 1 3-~ 138 -, 0 0 235 . 4 0 u . s
swe ll ,Sut h niC e ,) 2 , 2 7 3  1 . : 9 4 4  2 0 0 3 2 .8 0 5 5

• K g  Pine Auth . n i c e - I  95 5 3 , t, 0 0 85 .0 0 4 . 6
11- oc r A , j t h , - n i z e d  4 7 6  131.4  240 9 0 37 . 0 0 9 . 5
71t Mayo ,- Au tho r ized 17 % 64 .6 124 . 5 0 0 0 6 . 0
‘1 -~~,r,g’ - p - - r t  Author i re,1 2 .740 510.0 0 0 153 /’ 0 31 . 0

‘ t a b  11 ,639 ‘1 , 4 10 .9  1 3 7 4 . 2  0 1 ,02 ° . /’ 623 ,7 221 .7

1. ’ Inc 1ud,’~ S t .  a,’,- I mt oem! s e n t  acc ,,mu lat ion
2 - - 03,1- - L a - - - s - rage  is I’ r nay igat  i - ’, th,’ r or ‘rae ’ .  in Rr’,ker, Row Rese t - v o I r  i s  I ~- t  hy d r mr—Cly c t  r ic p’~ wc t

If ~ a r e r  s ’ i r ’ o — .- a rea e x c l us i v e  - f  f I  - -~-i s t o r a R e  p , -1

• -.5 ‘h is  a ca 0 - I  ny l , , , Ie I in  ‘ - ‘ a l  a . ) - )  - La~ e w I l l he n r - ’ r i - — : a t e d  into Ms’orin~~s p’ nr t  Reservo i r
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The Flood Control Act of 1946 also provided the USA E authority
to rai se an d strengt hen the existing levees below Denison Dam to
provide protection aga inst a f lood equivalent to that of 1945 confined
by levees , and for bank protection and channel stabil ization works
in highly developed areas where levee relocatione are impract icable.
The levee system unde r this project cons ists of approx imately 400 miles
of levees. The bank protection works to be constructed amount to
approx imatel y 30 mi les .  Construct ion is in progress on levee and bank
improvements.

A pprox imately 456 miles  of Red R iver and 240 miles of tributary
channel improvements have been authorized for construction by the
USAE under several authorizing acts. The majority of these channels
have been improved and subsequently mod ified.

The levee and channe l improveinent pz~ovides flood protection to
portions of Arkanaas, Louisiana , and Texas. Alleviation of flood
d~~ages to floodplain lands along Red R iver, and some tributaries
in Arkansas , Texas , and Louisiana is provided by the projects.

The Overton-Red River Waterway was authorized in 1946 as a
modification of the navigation project on Red R iver below Fulton ,
Arkansas , authorized in 1892. It provided for the construction of
a navigat ion channel nine feet deep by 100 feet wide from the
Mississippi River via Old and Red Rivers for about 31 miles , and then -‘

1a new land cut generally following existing streams along the right
floodplain of the Red River to a turning basin on Bayou Pierre at
Shreveport, Louisiana. All work has been suspended because local
interests have not agreed to provide the required local cooperation .

Cypress Bayou and Waterway between Jefferson , Texas , and Shreveport,
Louisiana , was authorized in 1872 and modified in 1910. The project ,
completed in 1914, provided for channel improvement and construction
of Caddo Lake Dam for navigational use.

In the late 1930’s, the SCS constructed two reservoirs in the
Land Util ization project in Fannin County , Texas. These reservoirs ,
Coffee Mill Lake (650 acres), and Lake Crockett (450 acres), were put
under the administration of the FS in 1953.

Impoundments on Nati ona l Forest System Lands serve primarily for
publ ic use in recreation and f ish and g e  manage ment . Floodwater
storage is not usual ly a feature of these projects. Table 49 shows
the 1962 leve l of development . These impoundments are ma inta ined by
the F’S unit s involved.
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Table 49 - Level of Water Development on National Forest System Lands,
1962 , Red Rive r Basin Stud y Area

_____— 

:Location :Llra inage :Storage :Surface
,-\ dmi --uistrat ive :State and :Area , :Capacity :Ar~.a , :Princ ipal
Unit — Name :County :Sq. miles :Acr~ —feet :Actes Use

Kisat ’- i-~~ ~ationa t I - -rest
Lou is iarr

‘ ane ’ ~ak~ Webste r 8.0 ‘4 ,100 3~ I Rec rea t ion
Ouach t -~ Nat ional J’orest

A rkansas
mad-. - Polk 10.0 270 35 Recrea t ion

Ok 1 a h oiua
Ku1IL’ond Lake McCurtain .2 13 2 Rec rea t ion
Panhandle Nat ional Grasslands

Texas
C o f f i - - M i l l  Lake Fannin 39 .32 8 , 000 650 Recreat ion
Lake Crockett Fann in 10.92 3,800 450 Recreation
Fannin La ke Fannin .60 344 50 Recreation

state , Munic ipa l, and Private Wate r Projects

Surface water has long been recognized as a valuable source of
water supp ly and water—based recreation . By 1962 , four  mun ic ipalit ies
and one i’ -o~~ - ~~ 1~j o1 f i .ra. ha.- develo1.ed arid were using approxirnatel-.t’ 309 ,700
acre—feet of water from surface reservoir storage .

~klahorna City, c)k~ ahoma , constructed Lake Atoka in Atoka County,
Oklahoma , to supp lement munic ipal water supp lie s. The water is de l ivered
to the city through 125 miles of p ipel ine. The City of Paris , Texas ,
constructed Lake Crook for munic ipal water storage . Sibley Lake was
constricted by Natchitoches , Louisiana , to supplement ground water
suppl ies that were inadequate to serve munic ipal expansion in recent
:ea rs. Cross Lake was constructed by the C ity of Shreveport , Louisiana ,
to replace Red R iver as a source of municipal water . Indus t r i al wate r
requirements prompted the Internationa l Pape r Company to construct
Lake Er l ing  on ~3ayou Bodcau in southern A rkansas. Al though recrea t ion
was not a primary purpose in many of these reservoirs , f a c i l it ies
have been added for swimming , boa t ing , and camp ing. Facilit ies for
f ishing , ski ing , and other water sports generall y ~re prov ided. Figu re 11
shows the locat ion of these reservoirs ,

Blac k-Clear Lake , Saline Lake , Lake Bistineau , Bayou Pierre , Kep ler ,
Iatt , and Blac k Bayou Lakes were developed by the Louisiana Department
of Publ ic Works for recreation use . Approx imately 84 square miles of
water surface are available on these lakes. The pr ima ry purpose for
cons truct ion of these reservoirs was for fish ing and hunting ; however ,
.the r facilities such as boating, camp ing , and swimm ing have been added
in some areas , Lake Bistineau State Park i~ one of the areas that pro—
VL mII S Lacilities for most water—based r ec r ent i -m a l  uses ,
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These pr ojects include 650 , 650 acre—feet of storage . Table 50
summarizes pertinent reservoir data and purposes.

Table 50 - Existing State , Mun ic ipal , and Private Reservoirs , Decembe r
31 , 1962 , Red Rive r Basin Study Area

Storage : Surface
Reservoir : S ta te  Volume : Area : Purpose j/

acre-feet square miles

Cross Lake La. 76 ,700 14.0 M
Si~~1ey Lake La . 19 ,500 3, 4 M
Lake E r l i n g  La. 77 , 000 10.9 I
Black— Clear  Lake La. 109 , 000 21. 6 R
Saline La ke La . 52 , 000 13. 0 R
Lake Bistineau La. 120,400 26.9 R
Bayou Pierre La . 11,500 4 .6 R
Kepler Lake La . 16,800 3.0 R
Iatt Lake La. 13 , 500 8.4 R
Black Bayou Lake La. 17 ,750 6.2 R
Atoka Lake Okia. 125 ,000 9.2 M
Lake Crook Texas 11 ,500 2.0 M

Tot al — —  650,650 123,2 —

1/ Abbreviations: N-—munic ipal water supply; I——industrial water
supply; R——recreational uses

FUTURE DEVELOPMENT NEEDS

Area Redevelopment

Overall Economic Development Programs have been developed for
counties or parishes in each of the four states included in the Study
Area . The primary purpose of the programs for various counties was to
anal yze economic condit ions, especially in the rural sector, and to
devise ways to hel p meet the needs of the areas. The following countie s
are eligible for assistance under the A rea Redevelopment Act: Columbia ,
Hempetead , Lafayette , Little River, Nevada , Polk , and Sevier Counties
in Arkansas; Avoyelles, Catahoula , Evangeline , Natchitoches , Red River,
Sabine , and Vernon Parishes in Louisiana ; Atoka, Choctaw , Coal , Hughes ,
Lat imer , LeFlore , McCurtain, Pittsburg , Pontotoc , and Pushmataha Counties

Oklahoma ; and Delta , Fann in, Marion , and Red River Counties in Texas.

The primary objective of the Economic Development Program is to
insure employment opportunit ies , sustain purchasing power , and ma inta in
an adequate tax structure in an area. To attract new industries into
an area , adequate water is requ ired to supply munici pal and industrial
needs. Sources of credit for adequate f inancing of new developments are
needed , in orde r to ma intain the rural population , income levels , and
4 - - 24~~’~~
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economic standards u i  ~iving must be improved. Resource s must be used
more nearly to their full potential in order to achieve these goals.

Cro p and Pasture Land Resources

Projections of f u t u r e  requ i einunta were made without cons iderat ion
of product ive capac ty, but rath.’~r ~he production which must be
achieved for the Study Area to inainfain it~ relative position in the
Netion ’s agriculture (e~ ibits 2~’ a ,id 30) . Thi~ assume d the projected
share of National requi rements ard represents ai- allocat ion of produc-
tio n requirements among all areas of the Uni ted  States.  It  a lso
assumed that there will be ~ n further acceleration in the rete of
resourcc development .

Th is a l loca t ion p r ov i d e s a be n -’hmark to wh ich the product ive
capacity of the Study A r-ea can be - nipared . I f  the product ive  capac ity
r e q u i r ed  to  pt )duce this volume e ~sts , then It indicates the probable
future leve l of produc t ion. It is assumed that the future compet itive
posit ion of the Study Area w i l l  be relat ively the same as at the
present .

A summary of feed un i t s  requ i re d for feed crop requirements and
projected production wi thou t  pro jec t  development is shown in Table 51 ,
Although a surp lus existed in the base year, deficits of 1,661 and
17 , 002 m i l l i o n  feed u n i t s  are p r o j e ct e -~ for  1980 and 20 10 , respectively.

Table 51 — Feed Uni t s Required and Feed Uni t s  Produced Without  Pro ject
Development , 1962 , 1980, and 2010, Red Rive r Basin Study Area

Item : 1962 : 1980 : 2010

— — million feed un it s — — —

Feed unit s require d In produce
Study ArE-a l ivestock products 8,121 .6 15 ,494.6 32 ,l h .C

Total feed uni ts  produced
without project development 11,722 .0 13 ,833 .6 15 , 163 .3

Balance +3 ,600.4 —1 ,661.0 —17 ,002.7

Adjustments of Crop an Pasture Land Util ization

Production requirements for feed—crops , including range and pas tu re ,
were expi e~ sed as a composite , swasured in terms of feed units . The
projected teed uni ts  tha t  could be produced without fur ther accelera t ion
of the rate of resource development were compared with the projected
requ irements. Nonfeed crops pro iec-’ed requirements were expressed as
an allocation of Nationa l requir.ments among all areas of the
United States.

The maximum productive capac it y of the study Area has not been
measured. Conversiop of l and  to a more in tens ive  use , dra inage , f l o o d
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control , and irrigation are a ll  iueans of increasing ’  p r o d u c t i o n  t r om
land and water resources. Resource development may be accomplished
by project-type action or b y ind i v i d u a l s .  P r o d u c t i o n  inc reases  - a v
also occur as a p :imarv effect f rom f l o o d  con t ro l  pr o j e c t s

Three al ternative ways to achieve feed-unit requ1rement~ a ’e
(1) add it i~na1 feed-cr p pr )duc t ion without pro ed deve l -pm ent (2)

additi- nal feed-grain pr - duction without project development , and
(3) additional feed—grain produc t ion with project development.

Additional Feed-crop Production Without Project Development

In 1980 and 2010, projected feed-unit production based on
historical data falls short of the projected needs. Historical data
reflect internal shifts between all feed crops , and these changes are
likewise reflected in the extens ion of trends to 1980 and 2010.

Historical distribut ion of feed units would suggest that the
1980 def ic it of about 1.7 billion feed units be allocated among the
three major  feed—crop components according to their share of total
production (table 52). Therefore, in 1980, 2.5 percen~a. of the def icit
would be allocated to feed—grain crops , 6.0 percent to hay crops , and
91,5 pe rcent to grazing and pasture. Defic its for 2010 would be
handled in the same manner . The al located feed units for each major
feed—crop component is divided by its weighted feed unit per acre
to determine the acreage requ irement.

Table 52 - . Pe rcentage Dis t r ibu t ion and Feed Uni ts  Per Acre by Three
Major Feed Components , Without Accelerated Development, 1962, 1980,
and 2010 , Red R ive r Basin Study Area

1962 1980 : 2010
:Weighted : :Weighted : :Weighted

:Percent : feed :Percent feed :Percent : feed
:distri— ‘‘its :distri— : units :distri—: units
:but ion :per acre :bution : per acre :bution :pe r acre

Feed grains 3.3 1 ,472 2.5 1 ,781 2.6 2,037
Hay crops 4 .3 1 , 196 6.0 1,422 9 .6 2 , 271
Grazing and

pasture 92.4 951 91.5 1 ,105 87.8 1,180

Total 100.0 971 100.0 1,131 100.0 1 ,252

Following this procedure , an addit ional 1 ,1469,000 acres must be
converted to feed—crop production in 1980. By 2010 , ove r 12 , 651 , 000
acres will be required to meet the Study Area ’s requirements of the
National production of feed crops .

4 — 2  4 S ’ 9
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Additional Feed Gra in Produc tion Without Project Development

The projected feed units per acre for feed gra ins in 1980 and 2010
are 1 ,781 units and 2,037 un its , respectively. A balance between pro-
jected production without project development and the Study Area ’s
requirements may be achieve d wholly by feed grains. Approximatel y
933,000 acres of addit ional land would need to be converted to feed
grain production by 1980 to meet requirements , and an additional
8,3147,000 acres in 2010. Since feed grains have greater capacity for
feed unit production per acre , this alternative method is also suggested.

A d d i t i o n a l  Feed Grain Product ion  Wi th  Project  Development

Assuming drainage and flood control improvement projects in place
by 1980 and 2010, another alternative is presented to meet a balance
between land conversion and feed unit requirements. With project
development in place , increased yields , and high levels of management ,
additional output will be realized in feed grains alone. For example ,
it is estimated that under these conditions, feed units per acre will
increase f rom 1, 781 units to abou t 2 ,400 units  in 1980 . Therefore ,
an addit ional 366,1400 acres of feed grains would be required in 1980 to
meet the feed unit defic it, and over 6.5 million acres in 2010.

Forest Land Resources

There was a net increase in commercial forest land of the Study
Area between 1952 and 1962, but the rate of increase declined during the
latter part of the decade. The princi pal areas of accretion were on the
uplands with sane increase along the floodplain areas of the smaller
streams . Attrition by reservoir and highway construction and increased
urbanization has blunted the trends toward increasing forest acreage
on the uplands , but no rapid decrease in forest acreage can be foreseen.
Apparently the acreage available for developnent of the forest resource
wil l remain largely intact through 2010.

S ince 1962, forest acreage along the major floodplain has sharply
decreased. The future availability of any considerable acreage of
forest land along the main stream and larger tributaries is questionable
at present (1967).

AnalysLs of forest cover cond LtLons for 1962 showed that the Study
Area was producing only LtO_ 50 percent of its potential due to inadequate
stocking and competit ion from worthless vegetation.

The 1962 condition of forest soils on much of the Study Area is
less than that desirable for good soil and water management. Improve-
ments in fire protection are needed. Some 875,400 acres of forest
land now unprotected should be placed under organized fire protection.
Grazing control is needed on seven percent of the commerc ial forest land
area. Approx imately nine percent of the commerc ial forest area needs
interplanting to improve stocking and some 26 percent of the forest
stands need thinning to improve stand vigor and composit ion.

4—2 4~~’~
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An estimated addit ional growth of 110 to 135 million cubic feet per
year wil l be required to meet the manufacturing capac ity of forest
industry in and near the Study Area by the year 2010, above that which
can be expected with the present level of management. With the 1962
level of management , cut is expected to exceed growth near the year 1990.
To forestall undue losses in establ ished inventory and growth potential
t ha t  would begin to occur around 1990, addit ional new inventory would
have to be built up prior to that time. This new production potential
should begin to make some contribution in available wood supplies by
1985 to 1990. The maximum produdEn should be required during the
2000 to 2010 period.

The area of private (nonforest industry) forest lands , with average
volume of growing stock, were as follows :

Volume of Growing Total Forest Land
Stock , Cubic Feet/Acre 1 ,000 Acres

Farm ownership 1405 2 ,015.4
Other ownership 495 5,137 .8

The average annual growth of desirable merchantable material is
less than 1/2 cord , or 200 board feet , per acre. The annual growth on
most of these lands could be increased two to four times with reasonably
good management.

Susta ined yield management , comparable to that now employed by
well—established forest industry , on about 2,250,000 acres of the most
productive private forest lands would meet the expected shortages for
the Study Area.

There is a looming National and Regional shortage in hardwood
face veneer logs and high—quality hardwood sawlogs for factory use .
Projections fro m 1962 data , as used in this report , do not fully
illustrate the supply problem that is developing in the Study Area .
The lack of well—managed hardwood acres , coupled with the accelerated
clearing since 1962 of the most productive remaining sites , is resulting
in unexpected supply problems for manufacturers in or near the Study
Area .

If this future hardwood supply shortage is to be alleviated , high-
leve l sustained yield management will be required on all rema ining
bottomland hardwood areas , and all suitable upland sites must be
managed for quality hardwood production.

Water Resources

Munic ipa l and Industrial Water Supp ly Needs

Water supply problems , as projected through the time periods 1980,
2000, 2030, and 2080, will be ever increasing. Table 53 summarizes the
munic ipal and industrial needs for these periods by states. From the
4 - - ? 4
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1980 needs of 200 mgd , requirements will practically double in each
succeeding period.

Table 53 - Municipal a d  Industria l Water Supply Needs 1/, Red River
Basin Study Area

Sta te 1980 : 2000 2030 : 2080

- - - million gallons per day - - - —

Oklahoma 1.1 3.7 13.5 155.5
Arkansas 114.3 21.0 141.9 120.6
Texas 60.3 91.9 157.3 334.7
Louisiana 124.3 263.1 364.3 804.6

Total 200.) 379.7 577.0 1,1415.4

Source : FWPCA data
1/ Net requirements

Municipal expansion , resulting from population increases, will be
the major factor contributing to these increases in water supply needs.

Water Quality Control Needs

As determined by FWPCA , stream pollution will increase with con-
tinued population and industrial growth. Detailed water quality control
requ irements to the year 2080 will be presented in Appendix XI.

Rural Household and Livestock Water Requirements

Rural households and livestock water requirements were projected
for the economic evaluation period (1962 to 2010), and are summarized in
Table 54 . These pro jections are based on average daily water consumption
per person , or per animal uni t . Data for the 2080 time frame were
computed following the assumpt ion that water use ratios for rural house-
holds and l ivestock will remain constant after 2020.

Table 54 - Total Annual Water Requirements for Rural Households and
Livestock Uses , 1962 . Projected 1980. 2010, 2020, 2080, Red River
Bas in Study Are a

:Annual rural household : Annual livestock : Total  annual water
Year :water requirement s 2/ : water requirements : requirements

- - — - - - - million gallons 
1962 22 ,716 12,432 35,208
1980 31,288 16,321 147 ,609
2010 37,254 23,01i4 60,298
2020 38,506 25 ,308 63,814
2080 38 ,506 25 , 308 63 , 814

Whole counties are represented in the four  Basin States of
Arkansas , Louisiana , Oklahoma , and Texas
2/ Annual household water requirements include rural farm and rural

nonfarm households
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p r i r a l  t a r -rn and r u r a l  n onfa rm household water r e q u i r em .- n t s  are shown
in Exhibit 31 . Estimates were derived by multip lying the projected
rural population by the average daily water consumpt ion per person by
365 days to determine annual requ irements. This resulted in a decl ining
t o t a l  annua l  demand f o r  domestic water by rural farm familie s , and an
increasing total annual demand for domestic water by rural nonfarm
tarn ili~-s. t)emand is estimated to be about 31.3 billion gallons annually
in 1980 , and 37 .3 bilLion gallons by the year 2010.

i~ive stuc k water requ irements are projected to increage to more than
‘3 billion gallons o basin farms by 2010 (exhibit 32). This amount is
ab o rt twice the present l ivestock water requirements.

r attle and calve~ required over 11.5 million gal lons of water in
1 )62. rhis amount  r e p r e s e n t s  93 percent  of the total  l ivestock water
requirements. ThIs I igure does not change significantl y in its relat ion—
ship t o  total water requirements. :Iowever, the increasing production of
broilers will requ ire a larger share of water requ irements , while hogs
and pigs dec l ine in numbers and water consumption . Annual livestock
water requirements represent 35 percent of the total in 1962 , 34 percent
in  1980, and 38 percent by 2010.

l~ecreat ion ~esources

Total outdoor recreation demands were estimated for 1960, 1980, and
2020. Existing public and private outdoor recreation opportunit ies
were inventoried.

This study includes an inventory of recreation opportunit ies
enhanced by water wh ich appears to be physically feasible in potent ial
upstream watershed projects. Also , consideration is given t o  the active
recreat ional use of developed resources as suppl ied by BOR .

The study evaluates the present types of water oriented recreation
act iviti,~s and the present demand and supply. Unsatisfied demand and
the needs for land , water , and facilit ies to accornmodiate these ant ic-
ipated demands were estimated. Activit ies have been grouped by subareas
that indicate a general geograph ical distribution of these water—enhanced
act ivit ies.

Demand

Th~ total annua l demand for outdoor recreation in the Study Area
is increas ing  at a f a s t e r  rate than population. Population is estimated
to increase 914 percent between 1960 and 2020, while total annual demand
fo r  recreation is estimated to increase over 725 percent . Table 55
summarizes the existing and projected population and total annual

- - recreat ion demand.

Recreat ion demand is defined “as the types and quant ity of outdoor
r e c r e a t i o n a l  activit ie s that people desire . True demand is assumed to
he that wh ich people will accept in view of t he i r  expressed desires and
wants ”. Closely correlated with recreation demand is per cap ita personal
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income and activity occasions per cap ita. BOR criteria conclude that ,
for most activities, a person ’s rate of partic ipation in outdoor rec-
reation is proportional to his income. However, this is not to imply
a l te rna t ive criteria do not exist in recreat ion plan n ing.

Table 55 - Existing and Projected Re s ident Population and Tota l Annua l
Recreation Demand , 1960, 1980, and 2010, Red River Basin Study Area

Resident population : Total annual
Year : in drainage area j/ : demand ~/

number activity occasions

1960 1,670,048 25,043,500
1980 2,187,000 54,127,200
2020 3,235,800 207,535 ,000
Projected increase:
1960—1980:

Net 516,952 29,083,700
Percent 31 116

1980—2020:
Net 1,048,800 153,1407,800
Percent 48 283

1960—2020:
Net 1,565,752 182,1491,500
Percent 94 727

Whole county population data are presented
2/ See Table 57

The approach followed by BOR in computing demand is an acceptable
method . Their demand function or input—output relationship denotes
consistent or linear returns in activity occasions based on income per
capita and participation in t he  Census South Region. The participation
function (exhibit 33) reflects a constant increase in relation to popula-
tion, income per capita , and recreation part icipation activity. These
are based on 1960 data . Data developed by BOR for 1965 show only m inor
changes in part icipati on rates .

Existing and projected populat ion and per capita personal income for
the four ERS subareas are presented in Table 56. Per capita personal
income data for 1960 were obtained from a USDC publication. The per
cap ita personal income for each subarea are weighted averages based on
population and county income. Projected per capita personal income was
obta ined from BOR’ s “Interim Report” , and population projected data
were obtaine d from the IJ SAE. These projected personal income data
were de r ived by projecting historica l trends into the future and
adjust ing to 1960 dollars . Exhibit 314 presents the countie s in each
suba rea with popul ation and per cap ita personal income for 1960 .

-4

v- 123



— - -

Table 56 - Population and Per Capita Personal Income , by Subareas, 1960,
1980, and 2020, Red River Basin Study Area

Population :Per capita personal income ~~./
Subareas: 1960 : 1980 : 2020 : 1960 : 1980 : 2020

- - — - number - - — - — dollars — - — —
1 152,519 172,700 221,500 1,1141 1,932 5,195
2 133,670 162,600 21414,700 905 1,532 14,117
3 3141,888 1438,500 725,300 1,360 2,122 5,1413
14 1,041,971 1,1413,200 2,0414,300 1,232 2,026 5,232
Bas in
Total 1,670,0148 2,187,000 3,235,800 1,2214 2,001 5,185

1/ 1960 dollars

Recreation facilities are subject to seasonal and daily variations
in demand. Outdoor activities maintain a level during the winter hunting
season and spring. The peak season starts with the close of schools ,
reaches its high through the summer, and drops off again in September.
Table 57 presents a summary of the peak-day, or average Summe r Sunday
demand 1/. Also , this table shows the total annual demands for 1960,
1980, and 2020. A refinement of these data by subarea is presented in
Exhibit 33.

Table 57 — Recreation Demand: Suflary of Rotating and Projected Total Onnu.l. Suetr .nd Avcr .ge Sunday fl.,.nd On f r i  l o f l o  1 rn. U-f l ’  - Pn - 0

Ba.io Study Ar... 1960, 1980 , and 2020

Act iv i ty  or Average Suemc r Sunday Tot a l  Outer (1 ,001 - — a : n .- ..2 fl ,
Act iv i ty  Group 1960 1980 2020 1960 1980 2 02 0 - 6fl0 1960 -

Canoeing 2 ,220 4,004 1 9,500 68,8 I~~A .S ‘ .  III .- - - 53u 7
8o.ting, Sailing, & W .ter.kiing 62 ,930 92 ,810 305 ,740 1 ,390 .2 3 015 .3 . 1 . 0 1 .1 1- - 22 .- ’’.l

Sontiog I 138 ,500 299,330 l. lu’ , Oi.S 4,503.3 9,733 .0 3/ . 1/0 . . fi ,2 0  .0 I - . 52 . ’:’

Subtotal 183 ,650 396.984 1 521 ,980 5 ,967 .3 12 ,997.1 49 0 0 0 . 3 0 I  n’- .0 19 ,61 1. 8 /5 - U -
C oing 23.280 50,290 192 ,930 831 .1. 932 .2 3 .1 - —  — . 1 - - - .03 -
Ploticlii,g 44 ,760 96 ,870 30 .220 1 ,486.3 3,212 .2 2 . 01 ’ -~ - n .  - - u . I . - -

Sobtotal 66.040 149 ,160 572 .750 1 , 917 .7 4 , 148 -0 15 , . 0 . 9 0 ’ 8 , . 1 3- . 9 9 0 .  ‘-.1

P..v.ng G.e., 10 ,330 22 ,320 8 6 / 5  330 . 1 0 2 2 . 1 2 ,:’- .’ — ‘ .9 . . - —
el n g  (len ,d.nt.1 I I 15 .01 33 22 I 0 uOO o S O  .1 1 . 0/ t O  4 7 ,  ~ 0 1 ,0:- . ’ . 9 .2 9 ,9 - - I

51 , 80 . ; 2 0 . 78 ~ 03 I f l 0  1 ,0 — I  3 .921 ,3 IS . ..  . .‘- 12 ,o ,8 010 -j
- - ,, - 5 , 00 . 7 2 .  — - . ‘- 101 792 .4 — I’ ..- - 1~~ ‘0 .1 0

• 
Ml 0 _ a l , ,  - fl)’ 0, 00 0 .0 , ‘ -2 623.7 . 0.000 0 . 100 . i , ,’: j7 , .’ n .--’ . 2 - . ’. - . .

-
- 

.,‘,. ..-o. - on. - . - - ‘ 7 . . 3’ - - “~~~.3 ‘ 0~~.. .

0- 390 “8 , ’’ - 7 .0 - ~ ~
S -  II - .,; 7~. , 7 03 , - . - - _ - 71 ,

Supply

Supp ly,  as it relates to rec ”e;~ti..’ri , is U.e 1 l i ’- t 0 . : 0 , of r ’ s i  n~
facil ities which are available to satisfy demand. Tt’~e k- ovr w a t e r —
oriented public supply in the Study Area was inve nt ii~d y the ~~“°..

1/ Peak—day, as it is referred to, means the a’..-~”-age Sr ’rnn- ’: r .Lun (’fi ’-

This is the day w~-c- the greatest demand , outside c” peak holiday u~ ’
(July 4 or Labor :jav , is put- ’Jpon the facilit es
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This inventory points up that the present supply of outdoor recre-
ation land and water facilit ies is poorly developed , particularl y the
latter. The proposed reservoir construction and bank stabilization
programs by USDA and other action agencies will greatly increase the
water-dependent recreat ion supply .

In 1960 , P . L . 566 projects  did not supp ly or provide for any appre-
ciable recrea t ion facil ities for the general publ ic. However , State and
locally constructed water—oriented facil it ies are wide ly used because
of the variety of recrea tion they provide . In addition to fishing , many
other activitie s, such as swimming , boating , and waterskiing are also
import ant . Recreation f ac i l i t i e s  are not necessaril y l imi ted  to water
sports but may include hunting , p icnicking , camping , children ’s play-
ground activit ies, and competitive sports.

Man-day fishing allocations to the proposed multi ple-purpose USDA
reservoirs were computed by the BSF&W in Atlanta (exhibit 3~) !/ ~ 

The
data depict weighted averages depending on fishing needs for the individ-
ual states along the Red River. These allocations may change as planning
by other agencies progresses and other impoundments are considered.

The recreation facilities ’ supply is translated to an annual supply
of recrea tion-days. This provided a means to obtain “total recreation
days” by adding the supply of recreation facil ities using BOR ’s criteria
and fishing supply developed by BSF&W.

Unsatisfied Demand and Needs

Future outdoor recreat ion fac il ities should reflect the needs of
the Study Area ’s population and abil ity of the Federal , State , County ,
and local offic ials and citizens to recognize and provide for the needs.
Recreation facilities in 1980 and 2020 will include the present facil-
ities , expansion and development of these facilities during the ensuing
years , and the acquisition and development of these facilities resulting
from planning .

Future needs are based upon increases in both population and per
capita persona l income , Leisure time resulting from a shorter work
week , an increase in the days of pa id vacation per worker , and earlier
retirement are also complementary forces.

Table  58 sets forth the criteria used to determine the unit need for
r ec rea t ion  f a c i l i t i e s .  Studies by BOR and o thers  in the growing f i e l d
of recreation planning have determ ined the type of facilit ies needed .
These needs may change with changes in the interests of people such as
the increase in skin-diving and related forms of water recreation . How-
ever , to provide suffic ient outdoor recreation areas at this time would
not appear to be in error. Rather , it would appear preferable to have

I A “man-day” and “recreation-day” are assumed to be the same measure-
ment . or a visit by one ind ividual for recreation or fishing purposes
during any portion or all of a 24-hour day .

4 — 0 4 9 ’ ’
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too lUUCh rather than to fall short , since land areas available f o r

recreat loll nay continue t0) d i m i n i s h .

Table 8 - Tentative Use Standards for Selected Outdoor Recreati on
Act iv ti es 1.’

i. a-: ~ Lug
Prepared site camping , 3 five-person sites per acre
W i l d e : n e ss  c am p i n g , 1 camp site per acre

Picnicking:
Prepar ed s i t e  p i c n i c k i n g , 7 f ive—person  t ab les  per acre w i t h  a turnover

o f two per table. One acre will accommojate 70 persons per day.
Wilderness p icnicking , 2 f ive—person tables per acre wit h a turnover

of  two per table .
Boa t i n g :

~ - acres of water surface per boat and 3 persons per boat with a turn-
ive r 0of 2
boat ra:’/p per .4/) boats

0W 1  0.Lfl~~:

acre ‘f beach and water for each 200 swimmers with a turnove r of
rhree per day . (Rat~ o of 2/3 acre of beach , 1/3 acre of water)

rie_ et /I t h  mi le of ‘ail p~ r hike r
23 acres : ‘r ilc- . ) f  t r a i l

W a t e r sk i ~~n o -

~c : e s  of water area per towing boat
i i  -~ I

10 i~ n~ a: ee of  su re per person
His torical sites:
200 square feet per person

Nature  St  id ,’’
10 acres per person

Pleasure driv ing:
0.21i m i l e s  of  scenic roadway per car

1/ 11 , ~~. Department of Interior , “Interim Report on the Demand ,
Supp l y and Needs , Red R iver Basin .” Bureau of Outdoor Recreation ,
Atlanta , Februa i-y 1 , 1967:  and Florida Boa rd of Conse rva t ion , “ F l o r i d a
Land a n i  ~-,a’ et Resources , Southwest  Florida , 1963 , 1980 , and 2015” .
Dii.-i s~ .’n t Water Resources , Tallahassee , l96b.

1a 0 - li’ :~ pre sent - s a summary of demand , su pp ly, and unsatisfied

• riemani f I t  selected water-oriented recreat ion activities to meet total
p e a k - d a y  de :-iand in 19ô0 , 1980 , and 2020.  U n s a t i s f i e d  demand was t rans-
lated into ne,0js expressed in types of facilities. These data represent
the tota l need for a residen t population indicated in Table 7 .

Data in Table 5’-’ substantiate the need f o r  r e c r e a t i o n  f a c i l i t ie s ,
especiall y w:en needs are expressed in a c t i v i t y  occasions and then
r e d u c e d  to ) needed far iii ties - However , pro jec ted  needs do not cons ider
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subst itute ac tivi ties , nor do these pre l iminary data represent a real ,
or net unsatisfied demand .

!able 59 - Ex is t  inc and P ro je c ted  “Average Su o nner Sunday ” Deman d and Needs fo r  W a t e r — O r i e n t a t e d  R e c r e a t i o n
Ia , - i l i t o c s . w o t h  Needs Exp ressed  in F a c o l i t i e a , Red Rive r Bas in  Study  Area

c uppl y and de ’ and by t im. per io d : 94’aI ong I SwIllmLn$ Camping : ?x cno cki ng 

act ivity occa , ions 

1960
Ave rage Summe r Sunday demand : 42 , 930 ]38 , 500 23 ,280 45 ,760

Supply:
Public & private : 64 , 850 15 , 782 10 ,064 34 , 062
SCS I, : - - — -

Una st ilf ied demand : ~2 1 ,920 122 , 718 13 , 216 11 , 698
Needs ex pressed in f ac i l i t i e s  — 205 acre , 2 , 643 unit s l~~l70 tables

1980

~
‘
~~~ age Summe r Su nday demand : 92~ 810 299 ,330 50 ,290 98 , 870

Supply:
Public & private 2/ : 6’4 ,850 23,846 18 ,713 51,1423
1980 SCS 

— : 3 , 797 25 , 080 2 ,231 17 , 925
I nsat iafie d demind 214 , 163 250 ,9404 29 ,346 29 ,522
Nee da expressed in fac i l i t iea : 48 ,326 ac re. 418 Icr., 5 ,868 units 2 , 952 tables

2020
~
‘ age Summe r Sunday demand 355 ,7940 1,147 ,7940 192 ,930 319 ,220

Supply:
Publ ic  & pr iva te 2/ : 64 ,850 23 ,846 18 ,113 51,1423
2020 SCS : 3,918 78 ,360 7 ,635 45 ,990

u nsatisfied demand : 286,972 l,0L45 ,53~4 166 ,582 281 , 807
Needs expressed in faci l i t ies : 573 ,94-i4~~cres 1, 743 acre a 33 , 316 units 28 , 181 tab les

1/ No Sc i l  Conservation Service project , prior to Decembe r 31 , 1962 with recreation facil i t ies .
7/ Projected data for 1980 end 2020 are an enlarge ment of exist ing facilit ies that were reported on

December 31 , 1962 (Table 66). These data do not include SOS facilities.

NOTE : Pro jec ted  1980 and 2020 public supply data were not available at the t ime this report was prepared.
%ub l i c  supp ly is de l ineated by Federal , S ta te , and local agency, inc luding SCS projects in Appendix X II
(Outdoor Recreation).

The pr o jec ted supp ly to 1970 was compu ted by BOR f rom a nationwide
inventory of programmed supp ly. The 1970 publ ic suppl y represents an
enlargement of existing facilitie s that were reported on December 31 ,
1962 , or the supp ly that has been definitel y programmed. The SCS supp ly
for 1980 and 2020 represents the capac ity that the proposed multi—purpose
projects can provide . Therefore , unsatisfied demand as shown in Table 59
does not include pro ject proposals being planned by Fed eral , State , or
local agencies othe r than the SCS . However , based on available data ,
there w il l  be a shor tage of supp ly facilities in the Study Area for 1980
and 2020 for these selected activities.

By 1980 , 48,300 surface acres of water will be necessary to meet the
demand for boating ; 418 acres of beach and water area for swimming; over
5 ,800 u nits of camp sites; and approximately 3 ,000 additional p icnic
tables -

Projected needs to 2020 point up a vast shortage of supply facilities
in the Study Area for boating, or an additional 573 .944 surface acres of
wa ter. Swimming needs will require approx imately 1 .750 acre s of beach
and watel camp ing and p icnicking will need 33 , 320 units and 28,200

4 14” ’ .
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tables , respectivel y . A delineation of these data for the four subareas
i s  ‘r t s e n t e d  in E x h i b i t  36.

M u l t i  -u se

The land and water areas cited as needed in Table 59 are the areas
to take care of a particular type of recreation . Much of the land and
water area required can be used to sa t i s f y several need s e i the r con-
currently or at different seasons of the year. Thus , camp ing and
p i L n i c k i n g  areas may serve the same need . Fall and winter hunting areas
speeified by the BSF&W may serve as summer nature , hiking , and camping
a r e a s .  As yet , rec r e a t i o n  resource planners have not developed suf-
fic ently refined techniques to say how much of an area can serve dual
purposes. This depends upon the nature of the particular area .

Mul ti—purpose is a term used frequentl y where water resource areas
are concerned. Its connotation in these instances is the multi ple use
of a water area for other than recreation. Considering the use of water
areas for just recreation , there are some compatible uses. For examp le ,
thete can be fishing and esthetic enjoyment together with some types of
boating , but not necessarily waterskiing and fishing in the same
immediate area.

With regard to other uses , water areas may serve several needs ;
e.g., munic ipal water use , flood control, and electric power generation .
it  may not be possible for each multi-use pro ject to be operated at
maximum capacity and still allow the project  to be used for  the greatest
number of purposes. The shortage of available water areas make s this a
m a n i f e s t  necess i ty .

I
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POTENTIAL FOR WATER AND RELATED LAND RESOURCE DEVELOPMENT

WATER RESOURCES DEVELOPMENT P(ffENTIAL

Physical  Potent ia l

The topography of the Study Area is well—suited for  reservoir
impoundments . Occas ionally,  ample storage was not available in tentative
site locations in the Texas Blackland Prairie LRA . Practically unlimited
possibil ities exist in other land resource areas. Optimum storage develop-
ment for reservoirs was considered to be about twice the average annual
runoff above the site, or physical or cultural limitations of the
individual site.

In the upper part of the Study Area in Bryan County, Oklahoma , the
average annual runoff is about eight inches. Required flood detention
storage is about 5.6 inches and required sediment storage is about 1.5
inches. This leaves approximately the average annual runoff available for
other uses.

In the lower part of the Study Area in Rapides Parish , Louisiana , the
average annual runoff is about 15 inches. Required flood detention
storage is about 8.4 inches and required sediment storage is about 0.6 of
an inch. This leaves about 1—1/2 ttmes the annual runoff available for
other uses .

Additional ground water development may be undertaken anywhere in
the Study Area, The aquifers that underlie the Southerm Coastal Plain
LRA can provide the largest yields . The combined aquifers can provide an
estimated 800 m .g.d . yield of fresh water which is substantially more than
is presently used. Of course, optimum withdrawals would depend upon the
proper distribution and pumpage from wells throughout the aquifer. Large
areas of unexplored or underdeveloped ground water are available to meet
fu tu re  needs .

Channel improvement and associated reservoirs cati contribute greatly
to flood prevention in upstream watersheds. Channel improvement ~or
drainage in flatlands can contribute greatly to drainage needs. The need
for levees is confined largely to Red River alluvial land or along major
t r ibutary streams . In some areas , levees or floodwalls in combination
with channel improvement wil l be needed for urban area flood protection.

The potential for supplemental irrigation development is distributed
- 

- throughout the four states. More than half the total potential is in
Louisiana, Only 40 percent of the total potential could be project—type
development , which is confined to the alluvial land along Red River. Only
18 percent of the project—type development can be irrigated safel y with
present quality Red River water. Individual—type development , which
represents about 60 percent of the potential , can be done safely with
ground water or small surface impoundments.

The potential for recreation and fish and wildl ife development
- ,0 involves more than an appraisal of natural resources alone . The potential

4 -  2 eels

V-129



- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
--— — 

~
—--- ___ j

~~
_-
~

_ -
~~

-
~~~~~

depend:~ upon a c ( o T ’~b nat ,  ion ot  p h y s i c a l  , soc i a l , economic , and other

factors . S’tudie ., point up 1 vast  shor tage  o ) t  recreational fac il it cs in

almost evLry category . The physical potential to meet these  s hor t . i ge s
w i l l  n . t be a limit in 0, t ac tor  i n  mei’ t i n g  these  needs .

Pro j t - c t s~~~ - e d d t o r  In t i .’ o l  Development

Tue l,i~id and woter resource programs urgently needt d by 19~ 0 con s i  St
of land treatment measures , multi p le—purpose water.-;hed projects , and
si nk~1 e—purpose ri’ ,ervo ’ir development . These programs - I ‘.u recommended for

~‘-i r J y act ion and I he d:tt o for these programs are sumluar Lied ~ fl a later
,ect jun Of this A ppendix .

Luri d treatment practices will be applied through the going Public Law
46 pr o ’ -.,ram and t I ’e P u b l i  Law 566 program . Ein~ hasis will be placed on
practices that reduce i’~~~ ’ s ior , improve t i l th , and c on t r i  bute to increased
f a r m i n g  e f f i c i e n cy .

F i i t y  m u l t i p l e — p I .rl use wa te r shed  p r o j e c ts  in 52 CNI watersheds ire
t e a s  i b l e  arid needed to d l e v i  ste  wa te r shed  problems and meet  e s t i m a t e d
needs . Thirteen of these urn jects in 14 CNI watersheds have been approved
for operations since 1962 . The projects would provide measures ~~o reduce
damage from eros ion , se d i m e nt , and f l o o d i n g ,  to improve dr.-iin ;ge , and to
;~rovide water for municip al , industrial , recreation , water qualit y control .
and irrigation purpos&-s. Watershed locations a r e shown in Figure 13 .

Single—purpose reservoirs to meet estimated shortages .~re rrei- dod or - j

N :it io n a l  “orest .~ysten ~ Lands and on p r iva te  lauds . Seven recre ot [ori-ni
reservoirs are needed i n th e Ouachita National Forest in Arkansas and
Oklahoma . Nine additi onal reservoirs on priv .tte lands ire needed ; l our
fo r  m u n i c i p a l  and i n d u s t r i a l  purposes  and f i ve  f o r  recreational purposes .
Reser’ ’o i r l’oeat ions jr shown on Figure 14.

Mult iple-Purpo se Projo-ets for Long—Ran ge  De ve lopment  (to  20~ 0)

CNI  Wa t e r s h e d s  ‘3— 22  and 3— 2 6  in the Intervening Areas , OkLa u , ri,’ i ,
3 — in L i t t l e  R ive r  T r i b u t a r y  Basin , A r k a n s a s , 3— 30 in the  I n t e r v e n i n g
Areas , Texas , 3k—l5 in the Sulphur River Tributary Basin , Texas , and 3-57a
in ?oIt&’n Bayou Tributary Basin , Louisiana , arc considered potentially
t e - u ,, j ole for project dev~ lopmen t after 10—15 years . An aggregate area of
.‘pproximately 805 square miles is included in these potential projects .
Proiect locations arc shown in Fi gure 13 .

eros ion , and sedimentation are occurring in these water—
- 

- - .~
. ver , damages attributable to these sources are rel.- iti vel y b o w

fl co -- i ; ir -on to areas of more intensive use . Needs for agricu ltur 0il . eu d
no: ;r .’o~ rjcu1 tu ral water management are apparent and are expected to incre, so

u.~o ’~u o - r u I l y ,  local  i n t e r e s t  in these  areas  is i n s t i f f  i c i u n t  t o r  p roj ec t
but it is expected to inc rease  as wa t e r shed  c o n d i t i o n s  change

a nd ir c . t ( - r  needs develop.  Pertinent structural data are summarized in
T b l e  ~

- ‘  . fl~’ne f i t s  w ou l d  exceed cos t s  of st r u c t r i r a l  w o r k s  of imp rov em ent .

A s & ” ’ ’
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Coord ination with Plans of Other Agencies

Other agencies prepared plans for water and rebated land resource
development . The USAE and the TWDB plans include recommendations for
projects to be initiated within the next 10—15 years . Projects include
reservoir  s torage  for  municipal and industrial water suppl y,  water quality
con trol , power , i rr igation , recreation , flood con trol , and unassigned
conservat ion storage. Durant Res ervoir was recommended for  earl y—action
development by the USAE . The USDA recommendo d an earl y—action plan for
CNI Watershed 3—23 (Lower Blue River) that does not include Durant
Res ervoi r ;  however , the USDA does not object to inclusion of Durant
Reservoir in the long-range p lan . Channel impr ovement projects serve flood
contro l and drainage purposes. T’u e USAE has subm it ted an interim report
for the navigation project.

Projects identified by the USAE and the TWD B for long-range develop-
ment are predominantly reservoir projects for flood control and con—
servation storage. Red River navigation from Shreveport , Louisiana , to
Denison Dam and the Loggy Bayou Ring Levee also are included in the long—

O range deve lopment plan.
USDA potential development was t ased on data developed by USDA and on

• needs data  developed by other agencies and submitted by them to the FCC.
Needs for irrigation development were prepared jointly by the BR and USDA
and are described in Appendix VI; needs for drainage improvements are
described in Append ix Vii .

a Other Potential and Opportunities for Long—Range Development

5torage opportunities for water quality, municipal and industrial
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wate r  supp ly ,  r ec rea t ion , and irrigation needs beyond the next 10-15 years

were investi gated . Two wa ter qu al i ty reserv oirs , fi ve m u n i c i p a l o t u d
i n d u s t r i a l  water s u p p l y  reservoi rs , t h i r t y — f o u r  r ec rea t ion  r e ser v o i r s , and
nin etet-n irrigat ion reservoirs were identi fied . Locations of these
r , - s m - r \ ’ o i r  s i t e s ‘I re S~o o ~~‘i: in  F i g u r e  14 . The t o t a l  e s t i m a t e d  s torage
cap i c i t v  - - 1  t h e  reservoirs is 1 ,590,490 acre — feet . Of t h i s  amount , appr~~—
i r L , I - t ’ l v  5 , 9 (0 acre—feet would be for water quality , 22 , 130 acre— feet for
munic ipal and industrial water storage , 436 ,770 acre— fel t for recreation ,
2~’7 ,220 acre—feet for irrigation , 56 ,825 acre—feet for sediment accumu-
lation , and 776 , 645 ac re—fee t  would  be a v a i l a b l e  [ no r  additional potential
st - r a ge . The t o t a l  s u r f a c e  a rea  of the  permanent pools would  be a p p r o x —
i s : , i t e l v  58 , 040 acres of w h i c h  32 , 870 acres would  be f o r  r e c r e a t io n al  u-s e .
Approximately 776 ,6245 acre—feet of additional storage t h a t  would n ot  be
needed For water quality, municipal and industrial , recreation and irri-
gation could be developed . Reservoir storage data are shown in Table 61 .

Recreation and irrigation water suppl y needs identi tied fn,or develop-
ment beyond 10— 15 years exist in watersheds considered potenti ally
f e a s i b l e  for initial development . Recreation facilities and storage
o p p o r t u n i t i e s in the  v i c i n i t y  of Paris , Texas , could be provided in one
s i t e  in  CNI Wa te r shed  3— ~ 0 and one s i te  in CNI Watershed 3—33 . Recreation
st o r a g e  o p p o r t u n i t i e s  f o r  L ew i s v i lle , Arkansas , cou ld  be provided  in n ’int
s i t e  in CN 1 Watershed  3—56 . One s i t e  located in CNI 3k—l 6 could supp ly
r e c r eat i o n  s to rage  for  the  Cooper , Texas , area . Recreation needs in  the
v i c i n i t y  of Commerce , Texas , could be met with one site identified in CN 1
Watershed 3k— 17 .

Tiot’ Town of Lcwisville , Arkansas , has m u r ’i c i p a l and i n d u s t r ia l  w a t e r
s u p p ly  needs fo r  2080 which  could  be s a t i s f i ed  in one r c i -e r v o i r  located in
CM Watershed 3m2(a)—5 . The 2030 mun ic i pal  and i n d u s t r ia l  wa te r  s u p p l y
needs t ,o r Bossier City , L o u i s i a n a , could be s a t i s f i e d  in one r e se rvo i r

in CNI W a t e r s h e d  3 m 2 ( a ) — 2 . The 2080 m u n i c i p a l  and i n d u s t r ia l  w . t e r
su p p l y  i i - ,-d - F n o r  the Town no f Mansfield , Louis i ana , could be met i n  one
rn - . ;erv - - I r b u t t e d  in CM Watershed 3n—4 . The Town s of C o u s h a t t a  and

-~ rv , L o u i s i an a , have 2080 m u n i c i p a l  ~ td i n d u s t r i a l  water  supp ly
net’ - t s  t h a t c o u l d  be suppl ied with one reservoir in CNI Watershed 3o1— 2 and
one re - a  r v o ir  in CNI Watershed 3—63 , respectively.

t r r i ~~- , t  i - o n  needs a p p r a i s a l s  i- id i ea t e  that wate r  supp l y r e q u i r e m e n t s
( n o r  p r n j o ’ t — t v p e  i r r i g a t i o n  development would have to be provided f r o m
:, u rt. ,

~
- sources . Nin eteen reservoir  si tes were i d e n t i f i e d  w h i c h  ~~uld

n rtov jd ,- n ot - ;  oct unities f o r  irrigation storage development beyond 10—15
v c ,o r- . lI L t - I  sites were located in Oklahoma , tour in Texas , two i n
Arkansas ,tiol Lye in Louisiana .

The fIR in their Goodland Project and Liberty Bottoms Project shows
t L o w s  oat R4-d R i v e r  and g r ound  w a t e r  as a water s I p ~o 1 v source for i r r i gat  i~~.
S ince  the  q u a l i ty  and q u a n t i t y  of water  f rom t h . - s t  sources  are m a r g i n a l ,
p o t e n t i a l  r e s e r vo i r  s i t e s  were located w h i c h  c o u l d  supp l e m e n t  t h e - s o  sources .
A l l  sites wer~ located on minor tributari i- s to Red River ; however , as
t u t u r - la 3:, increase , it may be necessary to ose storage potentials WtILCh

I i i ’  IV - t i - i b l e  u p s t r e a m  i n  most  of the major trib utaries . Two areas with
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the most favorable storage potential are Cypress Creek and Little River
Tribu tary Basins. Other good storage possibilities exist in the Loggy
Bayou and Black and Saline Lake Tributary Basins . Mos t of these storage
posso i~t il iti e s would necessitate long de l ivery systems.

W a t e r s h e d  Development Alternat ives

l o u  ScS par ti c ipa ted w ith the USAE in the developmen t of several
potent L i E  pro ject plans that are alternates to the potential upstream
w tte r stIi -d projects. Alternate potential project plans were developed for
seve r .1 potential watershed multiple—purpose projects proposed for
i rl i t i  ii development . One alternate p lan was prepared for a potential
foray-ct tar long—range development . Al ter nates f or developing i rr igat ion
water supp lie s also were investigated .

Mul t :plk- -Purp ose Projects for Initial Development

The SCS formulated with the USAE alternate multip le—purp ose plans on
a project by project basis. Al tern ate p lans were developed for two
potential watersh& d projects in Texas , three watershed projects in
Oklahoma , and one project in Louisiana .

Benefits were allocated equitabl y to elements of the combined projec~
by mutual agreement of the two planning agenc ies. Details for these
projects are given in the section describing projects recommended for
ear l y action .

Multiple-Parpose Projects for Long-Range Development

CM Watershed 3—22 (Island Bayou) was placed in the category for
lo nf . - range deve lopment by USDA . The USAE , in their invest igat ion of th i s
watershed , proposed improvements for init ial development . If , however ,
the  USAE project  (Al bany Reservoir)  is not insta l l ed , the poten tial
‘t p s t r e l l m  watershed project  would become an a l t e rna t e  plan of development.
Data t o  r this project are included in Table 60 .

Altern ative s for Irrigation Water Supp ly

Ini ti al Developmen t

lhe U SAE have identified a potential reservoir for initial develop—
‘ n n t  f o r  u t i l i z i n g  storage fo r  i r r iga t ion  purposes.  The Kisa tch ie
Reservoir , Louisiana , has about 47,000 acre—feet of storage allocated for
I r r i g a t i o n . This storage is an alternate to the irrigation storage des—
crib ed for potent ial upstream watershed early-action projects in Cane
R i v e r  T r i b u t a r y  B a s i n  Wate r sheds .

Long—Rang e  Development

irr if/ation would be confined pr imarily to the Southern Mississipp i
V o l l e y  A l l u v i u m  L RA .  S o i l s  in t h i s  LRA are located adjacent to Red River
arid lye t h e greatest potential for future irrigat ion development. The
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estimated maximum gross water requirement to meet the 1980—2080 needs is
1 ,814 ,100 acre—feet . About 1 ,108 ,900 acre—feet would be needed for
individual—type development and 705,200 acre—feet  would be needed fo r
project—type development between 1980 and 2080.

Al ternates for developing irrigation water supp lies are available to
meet 2030 and 2080 needs. A summary of irrigation water supp ly project—
type needs by States for 2030 and 2080 follows :

State 2030 2080

— — — - acre—feet 
Arkansas 118 , 300 236 ,500
Louisiana 129 , 300 258 , 700
Oklahoma 75 ,000 150 ,000
Texas 30 , 000 60 , 000

Total 352 , 600 705 ,200

Irrigation investigations made by the BR indicate that Red River
flows w i l l  sat isf y a l l  fu ture  irrigat ion water requirements provided that
both suitable drainage outlets and ample surface water for leaching are
available. Water qua l i ty  records show that Red River water during low
flow periods , the periods irrigation water would be needed , is high—
salinity water. This water would be restricted to use on coarse
textured soils. Howeve r , projects are being installed that would reduce
the salt content of Red River water and would make it more suitable for
irrigat ion use . Also , Red River water quality could be improved by
releases from planned tributary reservoirs. Even so , the limitations
involved in using Red River water for irrigation purposes indicate a need
for alternate irrigation water supplies.

The USDA identified 19 potential reservoir sites that could be used
as an alternate water supply to Red River. The sites are located on
laterals  to Red River and they could be used either to supplement water
taken from Red River or to f u r n i s h  the ent i re  supp ly f o r  several of the
small , noncontiguous areas suitable for irrigation. Generall y ,  the
q u a l i t y  of water from these reservoirs would have no l imitat ions for
irrigation use. Reservoir site locations are shown in Figure 14.

A pprox imately 287 , 200 acre—feet of irrigation storage could be
developed in CNI watersheds in the 19 potent ial  reservoir sites . Eight
reservoirs with a total storage of approximately 73,200 acre—feet could
be located in Oklahoma. Four reservoirs with approximately 79 ,300 acre—
feet could be located in Texas . Two reservoirs with approximately
44,200 acre—feet could be located in Arkansas . Five reservoirs with
approximately 90,500 acre—feet could be located in Louisiana. The 287,200
acre—f eet of storage in potential reservoirs would not suppl y all of the
2030 project—type irrigation needs.

The two reservoirs located in Arkansas would provide approximately
37 percent of the 2030 water requirements needed fo r  project-type
i r r iga t ion . Approximately 70 percent of the 2030 pro jec t—type  water

4 — 2 4 8 7 9
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requirements in Louisiana could be stored in five reservoirs. Eight
reservoirs in Oklahoma could supp ly approxima tel y 98 percen t of the 2030
project—type irrigat ion water requirements for that State. The potential
irrigation storage identified in Texas is greater than that needed to
s a t i s f y  the  2080 needs . This storage is not available for use on all
lands because of reservoir location .

The locations .of the laterals into Red River , in rela t ion to
p otenti - i l l y  irrigabli’ land , limit reservoir irrigation storage potential .
Reservoir sites for supp lemental irrigation water storage are not avail—
able in CM Watershed  3— 29 , Texas .  Th e Pa t Mayse Reservoir , Texas , wh ich
is located adjacent to this watershed , has 124,500 acre—feet of water
supp ly storage which has been allocated to other purposes . This reservoir
is i d e a l l y located to  f u r n i s h  i r r i g a t i o n  to CNI Watershed  3—29 , Texas .  In
t h e  f u t u r e , if water needs for other purposes change , water from Pat Mayse
Reservoir should be coonsid i-red for irrigation .

The intervening areas between potential reservoir sites would have to
use water from Red Rive r as a supp lement to surface water storage in order
that the remaining 2030 needs could be satisfied . Remain ing 2080 water
requirements f o r  Arkansas , Oklahoma , and Louisiana would have to be sup-
plied from Red River .

LAND RESOURCE DEVELOPMENT P~~ ENT IAL

Agriculture

Land resource development is concerned w i t h  land and water uses t ha t
w i l l  yield continuing returns to the people of the Study Area and of the
Nat ion. A development program place.s emphasis on accelerating the land
treatment measures that have a s i g n i f i c a n t  e f f e c t  on r e d u c i ng  r u n o f f ,
eros ion , and sediment production . The measures are designed to protect
tro d improve the agriculture and woodlands and increase overall farming
eff iciency . Thus , to meet the Study Area ’s sha re of the exp anding
National market demands , farmers will need to capitalize on the potential
o o l  land r e sou rce  development .  Th i s  can be accomp lished by the adoption of
irrIpr (ov (’d cro p and livestock production and , in sofar  as pr act ical , use of
land accordiag to its capabilities .

In addition , farmers will need to make some adjustments in land use
‘0 ich as (I) clearing and draining wet land capable of prof i table crop and
pasture production and (2) shifting idle lan d to crop or pas ture use s. On
the other hand , some land now idle , in crops , or in Dasture should be
r ef o r e s t e d . Improved technology and i ts rate  of acceptance and adaptation
by fa rmers  represents  a n o t h e r  p o t e n t i a l  f o r  land resource development .

• Better communications , l arger f a r ms , and greater managerial ability will
accelerate  the physica l development  of underdeveloped lands be ing used
be l ow their capabilities . As a result , a greater port ion of the agricul-
tural area will be utilized for production of the more intensive crops and
imp rov -d pastur e , the location of which will tend to shift to the more
produc t ive  , less hazardous soils .
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A major objective in the physical resource development program wil l
be to control erosion on 1 ,972 ,000 acres of sloping cropland . The major
land treati~~nt practices to be applied include terraces , contour farming,
grassed waterways, and special residue management. A cropping system
designed to reduce erosion to a minimum is necessary to prevent resource
deterioration.

About 95 , 500 acres , now c lass i f i ed  as cropland , are too steep and
eroded fo r  cul t ivated crops . This  land should be seeded to permanent
grass and used for  meadow or pas ture. Some of it may be converted to
woodland , w i ld l i f e  land , or recreational areas .

About 1,810 , 700 acres of Southern Mississ ippi  Valley Al luvium and
Southern Mississippi Valley Silty Uplands have a wetness problem . Most of
this surface ponding or wetness , which originates from high land runoff ,
is aggravated by stream overflow. Diversion terraces placed to intercept
runoff  from the high areas and convey the water to natural  outlets through
surface field ditches will help alleviate the on—farm drainage problem.
Control structures may be needed where the field ditches empty into the
stream. Land grading and smoothing, combined with a cropp ing system
designed to prevent deterioration of soil, structure, are some practices
needed on lands wi th wetness problems .

Approximately 765 , 600 acres , d i s t r i bu t ed  throughout the four  states
in the Stud y Area , have a potential  f o r  i r r igat ion development . More
than half of this acreage is in Louisiana . Of the total area , approxi—
matel y 317 , 000 acres are suitable for project—type development , and
448,600 acres could be developed individual ly by landowners and operators.
Approx imately 57 ,500 acres of the land suitable for project—type develop-
ment would be feasible by 1980. La nd shaping and other practices for
water management would be needed on these lands.

The CNI ind icates that nearly 41 percent , or 1, 851 , 800 acres , of the
grazing and pastureland has adequate cover to prevent soil erosion,
However , for  grazing and pasturelands to produce su f f i c i en t  grazing to
yield an economic return , at least 1,558 ,800 acres should be treated.
High—level management of pastureland is accomp lished by l iming,  fertilizing,
reseeding improved pasture mixtures , and by fencin g and develop ing
addit ional water supp lies for  proper grazing control ,

Abo ut 33 pe rcent of t he  10 , 286 , 400 inventoried acreage of forest and
woodland in the Study Area is on land—capability Classes VI and VII.
Lands in these capabi l i t ies  are sui ted only to grass , t ree p rod u ct ion , and
w i l d l i f e  and recreational areas. Forty—eight percent is in capability
Classes I to IV. Capabi l i ty  Class V accounts for  the remaining 19 percent
of the ~~odland area and is so classified because of a wetness problem.
With land treatment measures applied , this land in capability Classes I
through V , or about 6 ,900,000 acres , could be used for cultivation , if
needed to meet the  fu tu re  crop production needs .
Forestry

Table 62 shows es t imates  at t he  1962 leve l of treatment  measures
4 — 2 4 $ 7 9
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Table 63 - 1962 Quant ity and Costs of Technical Assistance for Installation

of Recommended Forest Resource Iriprovernent Measures , Red River Basin
St udy Area

Quant ity : Cost 1/

Total  : Go ing 17 Recommended : Instal-
State Needs 2/ Pi~~~~~fl : Program : lat ion : Annual 4/ 

thousand -Icre s thousand dollars

A rkansas 546.~ — 546 .8 12 34 .0
Lou isiana l ,080.’o 300. ’ 780.4 18 51.0
Oklahoma 1,265.1 120.’ 1 ,145.7 24 68.0
Texas 1,103. 180.) 923.5 21 59.5
Total 3 ,996.i 600. 3,396.4 75 2 12 .5

1962 Cost leve l
2/ Based on 1962 condi t ions anci 1962 leve l of accomplishment
3/ Doe s not include programs on Federal, State , and forest industry

lands
4/ For estimated 15-20 year program

0 1 - — L ,r i 1 t v  nd Added C n - - m  - - - 0 ii 1 -0 F , ’ - O r - - t n - n  m n o n ,  M e a n - r n - s  , Red Rt’.’er Boo ’ on 5? n O v  Ar .  --

- : R e c , n n o  - ‘ n i t  n O A d d i t  iott’o L Added A n n u a l  I-

Tot~~i 5? n ’ - -  0’ n~’ Pr o - t e o t  On-n - C ost S A d d e d

T o  ~i - F e d n - r  n O  : nd in : In stallat n ‘-to ui -n t n-w : njr - - - I  n — :  A n u a l
- t e - ‘ : L - n r n t s : i ’  r o - n O ,  ‘‘ ii,2d ,,,EL~~i~~

;n on : Arca : Costs : A rn- a :1 - - - t ’ tO ‘0 ,  0 S t S

0 , -u :  -rn I on — — — — — — — t h t n u s - i r n n t  d o l l a r s

A r k , u : - n  5 2 0 2 2 . 2 1 -  .4 i , n i ~~. o i , ’t i ’ - ,~~ 2’ — — — 76 .7 ~6 .7

L o - n i s j , -nna 3 5 J 3 4 t ’  • o - 3 , 1 - n . 3 3 , d2  ~~/ - - 2 . 1 ? ° .3

u k i - t n , ’ n , t  3 , 145 . 1 3 5 .’ 7 . 5: - - 
no i o  0 0 7 5 .4 �~ 48 .5 ~~/ 101 .’- , 4 .-

~~ -- - - L 
-

T n - n o  2 -~~.5 n-0 7 ,n 1 no 2 , O ’ d ’  — — —

T o n i  l i , t : n . y 1500 . 7 i t , , Lo2 o . 9 , - ’ - ’ 
1, 7 5 00 4 ° - 5  101 . 5 -5 , - - . 5

0 /  it - n - ti on 30 acre - n in  ~~t t , , i  ‘ o r - n - Cost 0 anal c-n ‘ne t n o  1363 costs o f  o r - t o o t n o n  -

~ 1962
I - n o d - n ,  1 , 10 0) o n  r e -  of i t  n - C  - I t oni

— O n e l n n ’ i , ’ - 35 , Q L O  0 c m - n  - i  3 - - i t - r i I .o tn d
5/  O n  - t o o t h - - - i n S  2(00 , o n rn - I nor roonuiot n-n , i ye ;:r no ’ , t 00

f ,/  A t  1—1/0’ - - Cn n - i  - n oon  t zed for 15 - - 0 - - o r - - n o n o , I c o st s  = Sot . (15 - /  cml- on 2 , o n o  - 0 - , :  ocr , ’,

7 /  Does  n -  t - - n  0 m m -  n - t i t a t  toni  c - n m o 3 o r  o d d -  I

Table 65 shows l~o n n I  t reatment mea~’ures p lanned for Nat iona l Forest
System Lai--i s on the S tudy  Area , f o r  the period July 1 , 1966 , through
2010. Except for channel stabilization , the measure s listed are regular
and continu ing programs under mana o~etnent of National Forest System
Lands .

Regular USFS funds and share )f timbe r sale and grazing revenues
establishe d by Federal law are expected to cover the costs of installation
f o r  the land t rea tment  m easures  l i s t e d  in Table 65 .
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Table 65 — Future Land Treatment 1/ Needs for Nat i - m o o - i l  Fores t Sys tem
Land 5 , Red Rive r Basin S t u d y Area

1/1/66 Thru 1981 Thru
U n i t  : 1980 : 2010 Total

Tree p l a n t i ng  Acre 37 ,s14 3 124 ,379 162 ,222
Ti t-o ber stand iinil)rOVe011Cflt Acre 200,9143 218 ,679 419 ,622
Etosion control Acre 3 , 474 6,817 10,291
Ran~,e imp rovement Acre 680 800 1 ,480
Channe l stabilization Mile 29 36 65
Total Acre 2042 ,9140 350 ,675 593 ,615
Tn ’)tal (cha nnel s tcob i l r z o i t i i n )  Mi le 29 36 65

1/ Mostly recurring

Program s f o r  P o t e n t ia l  Development

USDA water and related 1 -md resource j )rur ri ns a l s o  are being
de ve l oped under authorities other than P. L. 566 . The FUA provides finan—
ci 0 i )  ass i stance to rural communities for woo t o . r  s upp l y improvemen t s , as
well as watershed development . The FHA t i l s o )  is authorized to make loans
for recreation enterprises to farmers arid r , o m t s l : e r s  w h o  personall y manage
and operate units that are not larger than f o o n o i l y  farms . These loans are
designed for heip ing borrowers develop recrco ,-otion enterprises that will
supplemen t farming income . Loans also may b€- made to nonprofit organi—
s-ations for development of recreation eriterpr - sos .

The Agricultural Strib iliz~ tion and Cons’ s -ot ion Se rvice (ASCS~
administers several USDA programs . The Crop I - r od Adjustment Pro gram (CAP)
authorized by the Food and Agricultural Act no t ta~65 provides for long—term
div ers ion of land currentl y being used for p r o d uc t i o n  of surpl us crops to
co -ns n rvation and other beneficial uses such as expansion of recreation ,
wildlife habitat , arid reforested areat- . A ‘o 1n< c j , i l section of the CAP
hel ps State and local agencies to purchase cronland and establish on it
practices and uses for preservation of open spaces and natural beauty ,
deve l opment of wi ldi j i t no r recreational fa c i l it i r s , and prevention of air
and water pollution . The Cropland Conversion 1° c - r u n  assists farmers in
conver t  lng cropland that is now surplus cr- jo n r n n d i i c t  ion to wildlife and
r e c r e a t i o n a l  u ses .  The contrac t s to d iver t  I i i  2 t n t ing used for production
of commodities into conservation use -; , under t ’ e C o o t s r r v a t i c n n  Reserve

0 P rri r ,rio , can be modified to change the land u - ~ t ram vegetative cover to
wildlife and recreat iorial uses • The A gri cult o r - t i  Cooiserv;it ion Program ,
also administered by the ASCS , provides c o s t - s t n o i r i m r - , o a s s i s t a n c e  to farmers
who arc- interested arid willing to estr ihl ish soil and w- ter conservation
pri nt ices on their forms .

T t , n SC °~ provides technical assistance t o n  l , im o oio o w:io ’ rs and operators ,
t h r - o i t h Soil and Water Conservation Districts , w i th p l - ’ r o m o i n g ,  installation ,

-t arid ma j m l  enance m t  s i  I and water com serv oit ion I n r i c t  ices  - Techn ical
4 ~~4~~ 1_ .
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assistance is also available for the planning and installation of income—
producin g recreation enterprises as a phase of soi l  and water conservation
and proper land use. Income—producing recreation enterprises on private
land , as differentiated from those on public land , are defined as
recreation enterprises which are planned and developed as a use of land
and water resources to provide service to the public through private
economic enterprise. This program is administered by the SCS under
au th o r it y  of P. L. 146 •

The Resource Conservation and Development Projects (RC&D) Program is
adminis te red  by the SCS w i t h  participat ion by other USDA agencies. Agen-
cies outside the USDA who may have interests in program activities also
are invited to participate . The program provides for development of
loca l l y in i t ia ted  and sponsored projects designed to provide additional
economic opportuni t ies  to rural  areas .

A Resource Conservation and Development Project Plan has been
developed for Bossier and Webster Parishes, Louisiana , under the authority
of Publ ic  Law 87-703 (Food and Agricul ture  Act of 1962). The primary
objective of the p lan , and ultimately the project , is to develop and use
wisely natural resources for economic growth and to provide for the needs
of people in and outside the project area . The project includes three
mul t ip le—purpose  reservoirs and 9 .4 miles  of channel improvement in
addition to those previously listed for ~N I watersheds. Annual benef its
of $141 ,200 are expected from the improvements. Total installation cost
is est imated to be $2 , 785 ,000 . Annual costs , including operat ion and
maintenance , are estimated to be $95 , 800 .

The plan also incorporates CNI Watershed 3m2~ LI~ (Upper West Fork of
Cypress Bayou) , which was authorized prior to December 31 , 1962 , CNI
Watershed 3m2—3 (Cypress—Bl ack Bayou), authorized for operations after
1962, and CNI Watershed 3—57 (Posten Bayou), which is considered poten-
tiall y feasible for development after 10—15 years. These three watersheds
have been included in previous discussion of watershed projects for
poten t ial development.

There are 15 other potential reservoir sites located throughout the
two pa rishes that can be developed to conserve soil and water and bring
about improved land u t i l i za t ion. Other uses could be for  irrigation ,
municipal , industrial , and recreation purposes. Structures on these 15
potent ia l  sites could be instal led with technical and f inancia l assistance
from RC&D funds. The total estimated cost for installing these structures
is about $16 ,000 ,000 .

Other s imi lar  opportunities may develop for plann ing and installing
resource conservation and development projects. Project starts are
dependent upon local initiative.

4 — 2 4 8 7 9
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1)WACTS OF PROPOSED PROG:IAMS AND PROJECTS

iMPACTS ON AGRICULTURA L PRODUCTION

P° iv ~ ica I

The influence of programs and projects proposed to help satisfy the
t ood ant -I f iber requirements  in the Study Area is expected to bring about
na lor land use changes. Table 66 presents 1980 land ut ilization and
large water area with no further acceleration in the rate of resource
developnient (without project), and the land use changes with an accelera-
t ion in the rate of resource development under proposed programs and
projec ts  to  sat isf y ag r i cu l tu ra l  requirements  and increases in urban and
b u i l t — u p area (with p ro j ec t) .

Table 66 - Inventory, Non—Inventory, and Water Area: Without and With
Pro ject Development , Red Rive r Basin Stud y Area , 1980

Wi thou t : Wi th
Major Uses : Project Project 

~~ 
thousand acres - - - -

Inven to ry :
Crop land 2 ,864.8 3,762 .7

Crops & related uses 3/ 1,655 .6 2,090.0
Used only for  pasture 1,209 .2 1,672 .7

Pasture — range 3 ,268 .1 2 ,726 .7
Forest—woodland 10,703.9 9 ,794 .9
Othe r lands 4/ 413.0 497.7
Total inventory 17,249.8 16 ,782.0

Non—inventory:
Federal  land 694.1 6914.1
Urban & built—up 586 .7 628.7
Small water areas 86.1 100.1
Total non—inventory 1,366.9 1,422.9

Total land area 18,616.7 18 ,204.9
Large wa te r  area 333 .6 745 .4
T o t a l  land and water area 18 , 950 .3 18 ,950 .3

1/ Sc-u E x h i b i t s  5 and 37
0 2/ These data are compiled fr~~ informat ion furnished by the SCS and

i s A~i~
3/ Cropland harvested , crop failures , and cultivated summer fallow ,

soil improvement crops , and idle cropland
4/ Farmsteads , farm roads , idle land , w i l d l i f e , and recreation areas

By 1980 , 897 , 900 acres of pasture-range and woodland wil l shift into
c r - p l a n t  use . An additional 41 ,900 acres will shift into urban and
h i i i l t - o o p  areas. Within the farm land area , there  are a n t i c i p a t e d
k-a r i a t  i n s  in the  p a t t e r n  of land d i s t rib u t i o n  between the major land
i - i - - s . l - x t m - n s i v e  c l e a r i n g  of hardwood s and other t imbe r  in the bottom-

- lands t the Southern Missi ssippi Valley Alluvium land resource ar ea is
4 _ 4 O n

V-l146

-
. TT~~~— ~~~~~~



changing the pattern of crop acreages and crop distribution. Exhibit 37
shows for 1980 a detailed inventoried land use with crop distribution
by land resource area groupings with the proposed programs and projects.
This land ut il ization of crop lan d would sa t isf y food and f iber  requir~i —
ments allocated to ~he Study Area .

The 1980 produc t ion requ irements for  nonfeed crops requ ire a 42
percent increase in the projected trends of nonfeed crop acreages
(table  67) .  This acreage increase is due largely to the soybean
requirement , which requ ires a 280 percent increase from the present
trend . However, cot ton acreages can be reduced approxim atel y 95 ,000
acres and still satisfy product i n  requ irements. Other nonfeed crops
can be expected to be met with minor variations in the normal pattern
of crop production at yields attainable through technological improvement
and water resources development .

Table 67 - Feed and Non-feed Crop Acreages: Without Further Resource
Development, and With an Accele-’-ation in the Rate of Resource Develop-
ment , to Satisfy Food and Fiber Requirements , Red River Basin Study
Area , 1980

t~Yithout : Project development
Crop or crop group : project  : to satisf y

: development : needs

— — — — thousand acres — — — — —
Non—feed crops

Wheat 102.4 222 .3
Cotton 232.2 137.6
Sweet potatoes 20 .0 143.0
Non—c itrus fruit 14.8 11.3

~‘~igetables 21.6 22.8
Peanuts 28.0 56.1
Miscellaneous 49,4 49•4
Soybeans 51.7 196.4
Total 520.1 738.9

Feed crops, hay, and pasture
Corn , grain 45.9 41.1
Sorghum , gra in 73.7 117 .4
Oats 58 .1 38 .14
Ba rley 19.5 36 .3
All hay and forage 658~8 923.8
Crop land pastures 1 ,209.2 1,672.7
Pe rmanent pasture & range 3,268.1 2 ,726~ 7
Woodland grazed 6,974.4 5 ,265 .6

Total 12 ,307.7 10 ,822 .0
Not harves ted :  idle , fallow , etc. 279 .5 194 .2

Grand Total 13 ,107.3 ll ,’~ 5.l 
—
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Feed crops , including hay and pasture , will undergo major variations
t rom the projected t rends  of feed crop production to satisfy 1980
requ irements (table 67). An additional 36,000 acres of feed grains ,
largely gra in sorghumF and barley, are necessary. A l s o , the production
of hay  and f orage cr ops wi l l require a n add it ional  265 ,000 acres at
yields attainable through technological improvement and resource
development .

Can ~ 1 ’i l ity  Classes  11 and 111 lands present l y in grass  and pas ture
m ay be c onverted to inure intensive farming with the app lica t ion of
comp lete water  management systems . Floodpla in  land tha t  is presen tly
be ing used bel ow capac it~- , because of the high flood risk , w i l l  be
fa rmed more intens ive ly. Wi th flood control structures operating in
conjUflc1~- n  -with applied land treatment and water managem.~rtt practices ,
yields are expected to increase and tota l production w’Jl be greater.

in addition t-j cropland , approxima tely  10 ,032,100 acres of p-~;-rnanent
pasture .rni range , i n c l u d ing cropland pastured and woodland grazed ,
should be available for producing 14,806.4 million feed units. It is
estimated that 1980 production with proposed programs to satisfy f ood
and f iber requ i rements  ~~ 1J provide about 96 percent of pr ojected feed
unit needs. Additional feed un its from pasture and grazing may be
ava ilable in this 10— to 15—yea r period , if t imber clearing in the
Southern MississLppi ~al1ey Alluvium and Texas Blackland Pra ir ie
continues unt ii max L~ i’u clearing operations are achieved. Howeve r ,
to  ma ke up the defic it , addit ional feed units will be realized from
gra ins and hay crops imported f rom other regions as they tneet the ir
share of National Requirements.

By 1980, it is es t irnate t ~~~~~~ abou t 92 percent of the total land
area wi l l  be classif ied as inventory land . Within commut ing distance
~f Shreveport, Alexand ria , and Texarkana , some cropland and pasture
w J l  be in term ingled with s:a~ 1l farms used as suburban residences. The
crop  and l ivestock produc t ion  w i l l  m o s t l y  come fran commerc ia l f ami l y
tarm s, The size of fa: -n  unit s will increase where necessary to ma intain
an effic ient unit under intens ive farming operat ions. 0

Economic

The i n s t a l l a t i on  of the  proposed plan f o r  develop~nent of land  and
water r~ sources will result in an increase in crop producti on and of
l ivestock and livestock products. The increased demands for food by the
p o p u l a t i o n , a l o n g  w i t h  im’)roved technology , f l oo d  p r o t e c t i o n  f o r  the
f I - - d p l a in s , l and  t r e a t m e n t  and wa te r  management for soils subject to
e r ’s i on , and w a t e r  a - .’n i l a b l e  f o r  i r r i g a t i o n  as needed , w i l l  cause
r a p id chang e s in the  agri cultural economy in future years. Operation 0

and maintenance of the 453 potentially feasible upstream reservoirs
in the  10-. to 15—year category wi l l  provide emp loyment for an estimated
130 peop le annually. Upstream watershed projects also include 1 ,484
mile s ot channel improvement . Twenty—three multiple—purpose reservoirs
with recreation storage as a purpose will pr ovide 834 ,200 estimated
d ay s  ot  recreat ion use .
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Improve d use of the agricu l tu re  resource base should occur with
proposed programs . The accelera ted  development of land and water
resources wi l l  bring about a change in the volume of goods and services
produced. W ith growing demand , farm va lue of a g r i c u l t u r al produc t ion
rises . Values are added , u s u a l l y o f f  of the fa rm , th rough  the hand l ing ,
pac k ing , shipp ing , and processing of raw materials . Increases in net
agricu ltura l income are reflocted in producers ’ consumption expenditures
or capital accumulation . Expenditures for farm inputs such as hired
labo r , fertilizer , machinery , gasoline , oil , insectic ides, etc., create
i obs , payrolls , business p ro f i t s , and add to the leve l of economic
activity .

The gross  value of major  crop production du r ing the base year
was e s t i m a t e d  at $86 .3 m i l l i o n . Values fluctuate considerably f rom
year to year as y ields and prices of some crops , espec ial l y vegetables ,
are sens it ive to supp ly .  Therefore , a l l  prices were converted to current
norma lized prices .

Assuming an accelerat ion in the rate of resource development during
the pr o jected period , the gross value of crop production by 1980 is
expected to increase near l y one—fourth , to an estimated $115 .7 mi l l ion
( tab le  68). Gross value of crop production is pro jected to be $1 ,709
per f a r m  in  1980 without project  development. With project  development ,
a value of $2 ,151 is expected. The growth of agriculture during this
period results  la rgely from expanding production of soybeans , wheat,
gra in sorghum , a l f a l f a  and other hay cr ops , and vegetables. Among the
cul tivated crops , soybean production is expected to increase 300 pe r-
cent ove r the normal trend. Cotton production has been declining in
the Study A rea , and it can decrease about 38 percent f rom the pro jected
1980 trend and stil l satisf y requ irements.
Table 68 — Current  Normal ized Value of Production of Major  Crops , Red

River Basin Study Area , 1962 and 1980
Crop or crop group : 1962 : 1980 1/

- — - — thousand dol lars  — — —
Non-Feed Crops

Wheat  2 ,/448 7,179
Cot ton  (seed & l i n t)  45 , 609 24 ,622
Sweet potatoes 6,082 11,725
Non—c itrus fru its 915 1,118
Vegetab le s 3,605 5 ,767
Peanu ts 2 ,311 4 ,324
Soybeans 1,598 13,052
Miscel lane ous 1,369 1,1422

Total 63 ,937 69 ,209
Feed crops and hay
teed gra ins 8,091 8,609
A l f a l f a  2 ,525 7 , 635
Other  hay  11 ,737 30 ,199
Total 22,353 46 ,443

Grand T o t a l  
____________________ 

86 , 290 115 , 652

1/ W i t h  an acce le ra t  ion in the rate of resources  development , or “w i t h
pro j e c t ” , as proposed by the  SCS and USAE
4 - 24’7~
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1 - c  r a p i d l y  increas int  p o p u l a t i o n  wi th  r i s i n g  inc omes demands  an
eve r i n cr e a s i n g  am ount  ot l ivestock products .  From the  increased pro-
d u c t  j ofl otT gra ins , p a s t u r e , and h a y ,  f a r m e r s  can increase  the ir pro—
t i i c t i on  ut  l ivestock . The t o t a l  income by 1980 f rom l ives tock  and
l i v e s toc k  p r o d u c t s  w i t h  an  a c c e l e r a t i o n  in the rate I f r e source  deve lop—

m o n t  is e s t i m a t e d  t o  he 3L4 1.2 m i l l i o n  (cu r r en t  norma l ized p r i c e s) ,  or
au i n cr e a s e  of approx imate l y $176 .5 m i l l i o n  over 1962 .

t he net e f t e c t  o t  r~- source  deve lopment  w i l l  be an increased
( r i t ~n t at i o n  otT a f r i c u l t u r e  towards  requirement s of populat ion for  foods
ano t i b e r , i nc lud ing  m i l k , eggs , p o u l t r y , beef , and feed to  s a t i s f y
tee - I u n i t  r e q u i r e m e n t s .  P r o d u c t i o n  of most of these a g r i c u l t u r a l
pr idu cts  is responsive to r i s i n g  Na t iona l popu la t ion  and demand.

M a j o r  cash inputs  in a g r i c u l t u r a l  product ion are projecte d to
increase ‘-44 percent above 1962 levels  by 1980 . Changes in labor  inputs
can be r e l a t ed  c l o s e l y  to local  employment oppor tuni t ies. For examp le ,
there is a decreasing trend in farm labor costs of 30 percent , or $7 .8
m i l l i o n  between 1962 and 1980 . This  would be equ ivalent to  nea r ly  2 , 170
jobs at $3 , 600 annual  earn ings . It  is impossible to de te rmine  the net

e f f e c t  tha t  proposed pro jec ts  w i l l  have on fa rm labor as a resu l t  of
projects  and proposed programs . Howeve r , the trend subs tant iates the
dec l ine  in fa rm labor  r e s u l t i n g f rom l a rger  and more e f f i c ient f a r m
Un i ts .

As has been ind ica ted , the composit ion of a g r i c u l t u r a l  p roduc t ion
is expected to change wi th  greater  expansion in soybeans , feed crops
and h a y ,  and l ivestock i ndus t r i es than  in co t t on  and some f i e l d  crops .
These changes in the product ion  mix r esu l t  in some s h i f t  in the  c h a r a c t e r
of i n p u t s .  Feed costs  remain the  l a rges t  i tems , and increase  ~-r e a t 1 v
in abso lu te  and r e l a t ive  impor tance.  The pu rchase  of l ivest -c-~ and
p o u l t r y  decreases in re la t ive  importance , t h u s  e m p h a s iz i nc  thc- expandint~
c a t t l e  f eed ing  i n d u s t r y  developing in the M i d — S o u t h . To the  e x t o r t t h a t
a g r i c u l t u r e  can provide feed and l ivestock f o r  p u r c h a s e  w i t h i n  t oi-
indi:st r y ,  it has an oppor tun i ty  to become less  -icpen den U~~Ofl ri - - I :  a : - i
segments of the  economy fo r  re qu ired i npu t s.

As population cont inues to  increase , so w i l l  the numbe r ot people
emp loyed . The t rend of decreas ing  employment in a g r ic u l t u r e  and
increas ing emp loyment in n o n a g r i c u l t u r e  w i l l  c - i t  inue . T h i s  w i l l  be 0

espe c ia l l y s ign i f i can t  in the areas  a round  t h e  t h r e e  1ar t - ~- - -t  c i t i e s .

The increase in the  to ta l  number  of peop le emp loy ed  ra i s e~ the
t o t a l  income fo r  the Studs  Area . Much of the  increase in i-:i pl \1:ierlt
w i l l  occu r  as a r e su l t  of project  imp lementa t  ion , of inc r eased  ec ~n ic
a c t i v L t v , and of peop le v i s i t i n g  the  area t L -  p a r t i c ip a t e  in w a t e r —
or i e n t e d  ou tdoor  r e c r e a t i o n .

Cont inu ing changes  in the  a g r i c u l t u r a l ec-o my a f t e r  t h e  10— t o
l~~—y ear  p ro jec t  per iod can be expe cted . Improvement s  r e s u l t i n g  fr cin
l ( n g — r a n g e  pro ject  imp l em e n t a t i o n  w i l l  c o n t i n u e  t o  increase farm income
and reduce costs ot p roduc t ion wh i l e  recreat ional r i se of l ands  w i l l
co n t i n u e  t o  c n t r i b u t e  add i t iona l income for mans ’ f a r m  ownc~~ and operators.
4 - 4 - ’ i
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IMPACTS ON FORESTRY PRODUCTI ON

Conversion S ince 1962

Cons iderable rese rvoir cons t ruc t ion  had been authorized fo r  the
USA E by 1962, but no in s t a l l a t ion  had been completed. Completion of
these projects  w i l l  remove d i r e c t ly f rom production some 155 , 300 acre s
of commercia l forest lands. The flood protection below these authorized
rese rvo i r s  is expected to rem-we from production an addit ional 53 ,100
acre s of forest  l and .  These l ands would be converted to pasture and
crop l nnds according to pro ect estimates.

Rese rvoir pro jects pr oposed by USAE and TWDB for the Study Area
w i l l  remove an est imated 97 , 100 acres of commerc ial forest  land f r o m
production. Fifteen to 20 percent of this loss is expected from con-
version to open land , as a result of flood protection below reservoirs .
These changes in land use are attributable to early—action proposals.
Addit ional such developments are proposed before 2010.

Studie s of the Red R iver Navigation and Bank Stabi l izat ion project
proposed for the Study Area by tbe USAE , show the project would result
in the conversion of some 61 ,000 acres of bottomland hardwood forest to
pasture  or cropland.

USDA projects author ized at the t ime of this report (1967) wil l
remove approximately 15 , 000 acres of commercial forest land as a result
of clearing and conversion to water storage.

USDA projects proposed in the Study Report w i l l  remove f rom produc-
t ion an addit ional 40 to 45 thousand acres of commercial forest land .
Some 32 to 33 thousand acres of this area will be bottomland hardwood
forest on the princ ipal al luvial areas.

Mul t ip l e—Use  Public Forest Lands

Public forest  lands are involved on three P. L, 566 watersheds
already authorized (by June 30, 1967), with construction after
December 31 , 1962. Table 69 gives the project name , location by state ,
and the s ize and ownership of the publ ic lands .

Table 69 — Publ ic Forest Lands Involved on Author ized 1/ P. L. 566
Projec ts , Red R iver Basin Study Area 

—

State and : CNI Publ ic : Responsible
Watershe d Number  : Total Area : Ownership : Agency

acres acres
Lou is iana

Bayou Rap ide s 3-68 &
10—17 96 , 970 5 ,000 Nat ional Forest

Bayou ltoue f 10—1 5 64 ,406 2/ 2 , 165 2/ Nat iona l  Forest
Oklahoma —

Waterfall—
Gilford 3—40 43,410 960 National Forest

1/ As of June 30 , 1967
- 2/ Acreage in the Study Area
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S iiu&- u : r s t u e a r n  w a t e r s h ~-~1 pro t e c t s  pr p- sed in this Study i ov  - l v i
p : i b l  i. - - :  c st  lands . l’a h h - - 70 l i s t s  t i r e  pert inent dat a I
pro j e c t s .

T a t - ’ - 70 — P u b l i c  F- - :-esi Lands Invu 1v ~ d n P r - p - s e - ~ 1/ l i s t  ream

- :at ~~r -~ht -d Pr -o l o o t S , F- - d F iv e  O a s in  :- t u d y  Area

Stat~ ; l . ~ C~ 1 Total PUb1LC
Area  Owners h ip : Uesp rr si hl e -\i~~ncv

acre s acres

L ou i s  aria
I(av -o~ ~igu l e t t e  3— 70 2117 .200 50 ,900* N at ional F- rest
P ay  u P i e r r e —

‘ane d ive r 3 — n 6  101 , 2110 16 , 500-- N a t i o n a l  Fores t
K i s a t e h  ie Bayou— si), 000 N a t  j on a l Forest

F ar e l i v e r 3 — u  ~~~~~~~ ~ (t~ l -~ , -~0O Arm y T r a i n i n g  Command
P : - - ’e n - -i l C r e e k ,

\ o u n g S  Bay ‘u
~ C a rlO F ive r 3_ rj 4  107 ,070 iOU Nationa l I L r e s t

N -r w -i~i Cr eek  3_ F l 35 ,290  1 , 170 N a t i o n a l  }-~~rest
t~a1nut havoc 3—F l ‘#6,21 0 12 ,370 National Forest

ox a s
tarsmau Creek 3—-~ ‘411,030 2,000 Army Materia l C -mrnand

Lower I to is  d ’Arc
Creek  3—25 133 , 350 13 , 000* N a t i o n a l  G r a s s l a n d s

Ipp e r N r t i i
Sulp hur R ive r 3k— l ’#  20 11, 600 l , 9S0 Na t iona l G r a s s l a n d s

Middle Sulp hur
Rive r 3k— 17 133 , -~~40 7QQ* Nat i- nal Grass Ian ~s

1/ t a n r t h r i z e - I  h ’ June 30 , 1967 . Proposed for 10—15 y e a r
development

~ :‘t r i c t u r a l  m e a s u r e s  proposed on publ ic l ands

Th e K i s a t c h i e  ltavou r e s e r v o i r  p r o j e c t  prop osed by the  I SIAE in
L u i s i a r r a  w i l l  in u n d a t e  some 11 , 000 ac res  of p u b l i c  fo res t  l ands . Th is
p r o  ect is proposed fo r  development  w i t h i n  15 yea r s .  Na t iona l Forest
l a n d s  in t i  permanent  pool , as wel l  as addi t ional N a t i o n a l  Fores t s
lands  occup i e d  i n t e r m i t t e n t ly  by f l o o d  s torage , inc lude har two- -~~ a reas
t I a t  p r - - v id e  supe r io r  h a b i t a t  f o r  several  game species and o the r  w i l d —
l i t  e . 0ar~Iw ’ I s t ands  managed  f o r  t imbe r p roduc t  i n  occupy sonic or the
a l e a .

Pubi ic lands such as those 11 the National Forest syst on p ract  ice
m u l t i p l e — u s e  management to produce a wide ranoc - 1  products and servic e s
t u r  man\  l i f t e r e n t  p r i v a t e  use rs . T hese p r o d u c t s  an -I s e rv ices  are
o t  i i  ize i  - - n  an area , -~t a t e , and r e -  iotia l bas i s . - s a t  e r sh e d  and wa ter

managemen t  p roposa l s  t h a t  impact on these  l a nd s  m u s t  be exam ined f o r
c mpa t  i i - j l i t \  w i t h  the  m u l t i p l e — u s e  p l a n s  t h a t  a r c  f o r m u l a t e d  to p rov ide
t :es~~ or - l o o t s  and se rv ices . Pro co t  p r op s a ls  in a l l  cases s h o u l d  he
Sc - -p ta~ L e to  the  o v e r a l l  p lan  f o r  N a t i o n a l  F r os t  use and d e v e l op m e n t .
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Summary

On the Study Area and base area , f orest indus try wood suppl y needs
by 1980 are expected to approximate the available growth on the 1962
acreage , at 1962 l eve l s  of management. A substant ial share of the
excess growth available at the 1962 level of utilization has been
appropr ia ted  (1967) by new industry and substant ial demands will be
adde d by la rge plants to be completed in 1968—70.

Some 221 ,600 acres of commerc ial forest land will be removed from
produc t ion by authorized II SAE and USDA projects. Loss of another
203,l0u acres is expected as a result of proposed projects. A l l  project
conversion since 1962 will reduce commercial forest acreage by four to
f ive percent. Some curtailment of present manufacturing act ivity and
emp loyment may occu r as a resu lt , or plans for future expansion in some
f orest industry may be af fec ted .

Losses of hardwo od supp lies from the expected conversion with
project cannot be alleviated on the Study Area , or adjacent supply
areas . Emp loyment loss has occurred in hardwood industry of the
Study Area . Addit ional losses can be expected as a result of conversion
with p ro ject. Expected losses of softwood supplies as a result of
authorized and proposed projects can be recovered by reasonable advances
in high-level forest management , on lands now in low production.

EFFECTS ON WATER YIELDS

The SCS made estimates of the effec~~ of the potential agricultural
program on tributary annual wate~’ yield. Calculations were made at
stream gage locations near the mouths of several tributary streams. At
each gage location , potential upstream watershed development for the
tributary basin was assumed in place. The method emp loyed conside red
the e f fec t s  of land treatment , stock ponds , and permanent pools of
upstream reservoirs. Also , it considered net accretion to base f low at
the gage.

Results of the studies show that the aggregate effect of these
programs reduce the annua l yield at the gage locations approximately
four to five percent during years of norma l precipitation. The
reductions are slight ly higher during drouth years——approximately six
to seven percent ; and slightly lower during wet years-—approx imately
two to three percent. These results should be regarded as approximations
only. The net effect could be within the error of measuring water
yield from the gsgsi areas.

Experimental research data from small watershed plots show that
a sound program of conservation farming increases infiltration rates.
The same is true for  large watersheds . However , in very large areas ,
compensating changes in land treatment practices are likely to occur.
Also , in some cases , it is apparent that water which enters the soil
as inf iltration will appear later as surface runoff at some downstream
po int.

4—2 4~~19
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Cross annual lake surface evaporation losses range from 56 inches
in the upper  par t  of the  S tudy  Area to  49 inches in the lowe r par t ;
reservoir net evaporation losses range from about 30 inche s to about
6 inches. Losses w o u l d  come m a i n l y  f r o m  floodwate r  detent ion reservoir
permanen t pools and f r om f a r m  pond pools .

d L s er v o i r  seep aRe is  not expected to produce any sign if ican t change s
in tributary water yield . (-s uall y ,  the construction procedures used
to bu i l t  reservoirs are de s igne d to min imize Seepage losses.

I I F D  RI VER MAIN STFII 0’ WNSTREAM EFFECTS

Ups t r eam watershed reservoir control of t h e  Red River  dra inage
area be l ow Denis on Dam r an g e s  f rom near  ‘#0 percent at the mouth  of
Bois d ’A r c  Creek , Texas , to near 25 pe rcent near  Index , A r k a n s a s .  Be l ow
l nde ’ , rese -v j r  c on t r o l  dim inishe s r a p id ly  to near  12 percent at
Shreve port , Lou i s i ana . i t  rema ins about  12 pe rcent at A lexand r i a ,
Louis iana . Because of the h igh percent control above Index , Arkansas ,
the program could be expected to modify stages along Red Rive r for some
storms.

The net effect of the up st reauui watershed ‘n - -gra s considers the 1 SAE
author ized system of recervo irs in place. At present , the VSA E
au thorized system cons i  s of Denis on , hugo , Boswel l , Pat Mays e, and
Big P ine reservoirs .  Excluding  the dra inage area above Denison Dam ,
the system of fou r  reservoirs  c o n t r o l s  51 percent  o~. the  rema in ing
dra inage area above the Index gage . For the storms studied , the I)SAE
au thor ized  system reduced peak flows to approximate bankfull stages at
seve ra l evaluat ion points . The completeness of the USAE authorized
system of cont ro l  tends  to min imize  the bene f ic ia l e f f e c t s  of the
upstream watershe d program .

T i e  Tulsa Dis t r i c t  Corps of l ng in e e r s  o f f i c e  cooperated wi th  the
SCS in de te rmin ing  the ups t r eam watershed  program net e f f e c t s  on Red
Rive r stages ab ove I ndex , A rkansas. Time l i m i t a t i o n s  did not  permit
an intensive , detailed evaluation of a l l  storm s.

The s torms of 1938 , 1945 , and 1957 produced m a j o r  f l o o d i n g  a long
Red I-l iver. The USAE has used these storms in other s tudies  w i t h i n
the Lowe r Red Rive r Basin and has developed data re la ted to these
events .  For these reasons , hydrographs  f o r  storm s of 1938 , 1945 , and
1957 were used in making an analys is .

The SCS prepared fo r  these storms , h o l d — o u t  hydrographs  at the
mouths  of Blue  Rive r , Oklahoma , and Bo is d ’Arc  Creek , Texas .  The
h o l d — o u t  h ydrographs  represented the e f f e c t  of the SCS t r i b u t a r y
programs . The IJ SAE routed these s t o r m  hydrogra phs down Red R i v e r  to
tetermine stage etfects at key gage locations . The results of the
rout].ngs were used for estimating the stage effect of the total upstream
watershed program .

R e s u l t s  of the rou t  ings show a bene f ic ia l s t a g e  r educ t ion  f o r  the
- , 19Th s torm o n ly . The t im ing and d i s t r i b u t i o n  of storm rainfall in 19115

-~ ,4q74
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and 1957 , coupled wit h the USAE system of reservoir control , preclude
any benefic ial stage changes for these events. Probably ,  the t ota l
upstream watershed program would not effect significant stage changes
for these events.

For the 1938 f l ood , the rout ings indicated three—tenths of a foot
net stage reduction at the Arthur City gage ; one—tenth of a foot at
the Index gage ; and one—tenth of a foot at the Fulton gage . With the
total upstream watershed program in p lace , reduction estimates are
three—tenths of a foot at the Arthur City gage ; two—tenths of a foot
at the Index gage ; and two - - tenths of a f oot at the Ful ton gage . At
the Arthur City gage , note that additional reductions are not attainable
because the flow is within bankfull capacity. It is apparent from the
hold—out routings that the aggregate upstream watershed program will
have benefic ial effects on some , but not a l l , future storms.

The Tulsa Dis tr ict , USA E , furnishe d info rmati on that the SCS used
to evaluate the stage effects in monetary terms. The evaluations are
considered prelininary since many of the procedures used in arriving
at the resu l t s  are lacking in detail. Howeve r , the evaluation results
should suffice for basin planning purposes.

Cons idering the USAE author ized  system in p lace , the ave rage annual
flood losses above the Fulton gage are approx imately $203,030. Residual
losses occur mainly along that part of the river from the mouth of Blue
River to the Index gage. In developing an estimate of total annual
benefits expected to accrue to the upstream watershed program , a net
stage reduction of two—tenths of a foot was assumed for the range of
storm frequenc ies that produced over-bank flow. Correspondingl y, average
annual losses prevented above the Fulton gage a-nount to approximately
$15 ,000. Allowing approximately $2 9,000 f or land enhancement and future
development , the total annua l benefits amount to approximately $44 ,000.
These benef i t s amount to  about seven cents per acre—foot of detention
storage assuming 660,000 acre—feet of detention storage in the potent ial
upstream reservoir system .

Acc ord ing  t o da ta presented in the USAE survey rep ort “Boswell
Reservoir , Boggy Creek , Oklahoma ”, the f l ood losses pre vented above
the Fulton gage for the 1938 storm amount to approximatel y $25 ,000 per
tenth  of a foot  net stage reduct ion at the Fulton gage. Using this
re la t ionship as a basis fo r  est imate , the f lood  l -sses prevented by
the aggregate upstream watershe d program fo r  this storm are approximatel y
$50 , 000 .

Information furnished by these investigations provides a basis for
assuming that , for most storms , the upstream watershed program will not
produce significant stage changes on Red River below the Fulton gage.

IMPACT ON SOIL CONSERVATION AND LAND TREATMENT REQUIREMENTS

Pr ojec ted land u se trends and water and rela ted land res ou rces
development will affect land treatment requirements. Amounts and types
of conserva t ion practices will be affected . Changesaf ter the 1962 base
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per iod w i l l  r e s ~~1t f rom decreases  in t o t a l  l and  area and Invent -nv
ac reage  a i r - h  t r orn  ma jor  l and  use changes on the  pro jected I nv e n tor y
a c u  ea~~- .

P a r t s  f tHe agricu It - u al land resource base w i l l  be conver ted  t o
w a t e r  area and t -  - u r b a n  and b u i l t — u p  a rea .  A t a b u l a t i o n  o f  t h e se  c i- a ni ~ Cs
C t  -rn t a b l e s  2 , 3 . and 66 )  f r  t he  base per iod  and 19 ’O pro lect  i n s
w l t h - - i t  pr o  j -2 ct  development t o l l ows :

P ro jec t ed
Changes to

I t em 1962 1980 l9~ 0 

t housand  acres — — — —

Large water area 289.3 333.6 44.3
Land area l~~, r5 6 i .0 l’- , 6 l6 .7 — 44 .3

Invent rv a r - a  17 ,333.3 l7 ,249.~ —

N --n— Inv entor y 1 , 327 .7 1 , 366 .9 ~ 39 .2
F - t a l  S t u dy  -r rea l~~, 950 . 3 l - ~, 95O .3 0

rhes - data  show t h a t  the  l and  t r e a t m e n t  r e q u i r e n r e n t s  w i l l  decrease by
1111, 300 ac re s . A n - -  C t -  39 , 200 ac res  s h i f t  j u t -  u r b a n  and b u i l t — r i p  area
and w i l l  ii longe r r e q u i r e  app l i c a t  i - - n  of a g r i c u l t u r a l and f- r e s t  r .
conse rva t ion  p rac t i ce s .

Ma jor land use ch i a n o e s  w i l l  be pr~ duce.f w i t h  pr iect deve lopment .
These are sum m a r i z e - I  in Tab le  71 by land  res ;r ~ e a r e a s .

Pro ~Ct deve lopment  w i l l  inc rease c rop l and  8cr-cage in each la :- d
n - so u r c e  area . P a s t u r e  and range ac reages  w i l l  decrease  ir. a l l  l and
r e s o u r c e  areas  e x c e p t  in the Sou the rn M i s s i s s i pp i V a l l e y  A l l u v i u m  and
S i l ty  I p lan ds  Land fesource Areas , wh ich increase ab ut 14 p o ; - n t .

- - r e s t  and w o o d l a n d  ac r eages  decrease  in a l l  r e source  a r ea s .

Fh ; e  d a t a  i n d i c a t e  the  d i r e c t i o n  of change s t h a t  w i l l  he re qu i r ed  in
t - t a  I am- -m t  s of c -n sorva t i n  prac t  ices f o r  t h e  na jor land uses .

r n — t a  i t r a  m ace  can be expec te  i to i nc rease  subs t an t  i a llv  in the
S o u t her n  M i s s i s s i pp i V a l l e y  A l l u v i u m  to s t ay  in pace w i t h  p r o j e c t
de v e lu pirrent . I r r i g a t i o n  con s- -n r v a t i o n  p r ac t i ce s  in Lou i s i ana  w i l l
need t o  h e  developed c o n c u r r e n t ly  w i t h  s t r u c t u r a l  f e a t u r e s  uf wa t e r shed
pr o jec t s .

- - r shed  pro tec  t i n  is a m a j o r  purpose of a l l  potent ia l  u p s t rean n
wat  €-rs! - -~f p r o jec ts . An e f f e c t i v e  conse rva t i on  pro gram , based up on  the
r i s e  of each acre of land w i t h i n  i ts  c a p a b i l i t i e s and upon i ts  t reat-
men t  in a ; c u r ~ ance w i t h  i t s  needs f o r  p ro t ec t i on  an d improvement , is
m n - - - s - - a r v  f r  s r m nd  w a t e r s h e d  p r o t e c t i o n  and s t r u c t u ra l  p rograms  in-

- t et i t  m a l  -- : at e r s t i ed  p r oj e c t s .  E s t a b l i s h m e n t  an d  m a i n t e n a n c e  of a l l
app l i c a b l e  s- i l  and w a t e r  conse rva t ion and p l a n t  management  p r ac t i ce s
- ~s - rt i a l  t r r  prope r l and  use are ba s ic to w a t e r s h e d  p ro j ec t  development .
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Table 71 — ~ a yr Land I se C h a n g e s  w i t h  Pro ject ueve 1op~r r en t  t v  Land H -s - -a -- Areas , Red Rjv~ r
B a s i n  y t~idv Area

1980 : Changea
Land R e s o u r c e  Ar e .-r W i l h - t  W i t h  W i t h
an d Ma~~- r  Land Lse : Pr  - Oct  P r ~ - cct  : P r - - j o t

_____________— _ _ _ __ ~~~~~~~~ j~~~V
•
e_~~~~~ .I oit 1/ : Dev o1-~p ~nt ~/ 

: beve l - ;~- e r ~t

— - — — — - - t h , u~ an  ac res  

T e - .as Blackland P r ai r i e( 8 6 )
C r o p lan d  ‘31 .2 1 , 17 1-~.5 + 3_ 3 .3
P a s t u r e — R a n g e  653 .4 3 - 5 .5 — 347 .9
P o r e s t — W o o d l a n d  261 .7 201 .9 — 59 .’
Other  Land 30 .9 32 .14 + 1 . -

~u b t ~ - L a 1  1, 7 7 7 .2 l , 7 i - . .3 —

S o u t h e r n  ~d i s s iss i pp i Valley A l l u v i u m  and  S i l ty  U p l a n d s  (131 ,134)
Crop land 622.6 + 2~~ .t
P a s t u r e — R a n g e  640 .6 ó - 5 .2 + 44 .6
Forest—Woodland 1 ,173.6 ~- l 5 .O — 3S~~~. 6

O t h e r  Land 63 .3 7 c .0 + 12 . 7
S u b t o t a l  2 , 500 .1 2 , a 6 - ~.6 — 31.5

Grand Prai r ie  and Cherokee P ra i r i e s  (85 , 112)
C r o p land 201.7 271 .7 + 70.0
P a s t u r e — R a n g e  598.2 55~ .3 — 39 .9
F u r e s t — ;  - o d l a n d  239 .3 2 0 .0 — 39.3
Other  La -id 103 .4 105 .14 + 5 .0

yubt -~tal 1 .139 .6 1 ,135 .14 — - .2

C e n t r a l  R o l l i n g  Red P r a i r i e s, Cross  Timbers , and S o u t h e r n  C o a s t a l  P l a i n
(80 , 51r , ~-4a , 133)
Cropland  1, 162 .1 1, 367 .8 + 205 .7
P a s t u r e — i : a n e 1, 2 2 7 .0 1, 024 .5 — 202 .s
l~~r e s t — W o - ) d 1 a n d  6 , 529 .3 6 , 096 .6 — 432.7
oth er Land 203 . 8 263 . 9 + 61 .1

S u b t o t a l  9 , 122 .2 5 , 753 ._S — 36s .4

O ua ch i t a  5r~ un t a i n s  (119)
C r o p l a n d  47 .2 56 .3 + 9.1
P a s t u r e — R a n g e  148 .9 153 .2 + - .3
F o r e s t — W o o d l a n d  2 , 500 .0 2 , 4~~1 .4 — P’.6
Other  Land 14.6 1 .0 + -~~14

S u b t o t a l  2 , 710 .7 2,714 .9 —

E n t i r e  S t u d y  Area
C r o pl a n d  2 , -64 .5 3 , 7 6 2 .7 + ~97 .9
P a s t u r e— R a n g e  3 , 26~~.l 2 , 726 .7 — 514 1.4
F o r e s t — W o o d l a n d  10 , 703 .9 9 , 7~~~.9 — 915.0
Other  Land 413 .0 497 .7 +

Total l7 ,249.~ 16 ,776.0 — 473 .~

From E x h i b i t  5
2/  From I x h i b i t  37

Treatment on drainage areas above structura l improvements is
necessary to reduce the rate of deterioration in the up lands and to
prevent excessive sediment accumulation in reservoirs and channels.
Land treatment measures will reduce soil erosion , sediment production ,
and storm run of f  by improving the soil—water relationship. Land
treatment  measures on dra inage area s that  do not discharge runof f
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through structura l improvements will serve to reduce floodwater and

sediment  damage to f l o o d p l a i n  l ands .

P o t e n t ia l p ro ject  develo~~nent  would  requ ire specia l eumi phas i s  or ’
t - e  e st ab l i sh m e nt  of those land treatment practices tha t have a neasur—

able effect on reduction of floodwater and sediment damages and c-n costs

-t pr -v i f  ing sediment storage capacit y in reservoirs . A c c e l e r a l i - - r i of
lan - i  t r ~-a tmen t  e s t a b l i s h m ent wou ld  be requ ire d in potent ia l pro ject
areas.
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USDA WATER AND RE LATE D LAND RESOURCE PROJECTS AND MEASURES
— 

RECOMMENDED FOR EARLY ACTION

EARLY-ACTION PROGRA M

USDA invest igations show that projects and measures included for
early action are feasible and are urgently needed to solve watershed
problems and meet estimated needs through 1980. All projects ha ve been
coordinated with interested agencies and some projects are interrelated
with project developutent proposed by other agencies.

Watersheds listed for ear ly action have acute problems that can be
solved unde r the USDA upstream watershed program. Problems include
floodwater, sedime nt , erosion , inadequate dra inage , pollu t ion , drought,
water supply, and recreation . In addit ion to solving problems within
the watershed , the ear l y-ac t ion  watershed program can hel p alleviate
related problems that occur outside the watershed areas and contribute
to meeting estimated needs within the basin. Single-purpose projects
also are needed to meet acute shortages. These would include reservoirs
for recreat ional development and mun icipal and industrial water supplies.

The USAE proposed reservoir projects in some watersheds in which
USDA projects have been proposed. These include Bonham , Duran t , Parke r ,
and Kisatchie Reservoirs in Cl~I Watersheds 3—25a , 3—23 , 3h2—4, and 3—64.
USDA developed alternate plans for these watersheds to accommodate USAE
proposals. All of the projects will be considered by the Plan Form-
ulation Task Force in basin plan development. Projects selected for the
basin plan wil l  be shown in the Plan Formulation Append ix .

Multiple—Purpose Projects

Wa tershed Improvemen ts

Mult iple—purpose watershed project plans were formulated for all
CNI watersheds tha t urgen tly need development within the next 10—15
years. The installation of reservoirs , channel improvement , sediment
control structures , erosion control , and water control structures would
provide direct flood prevent ion , erosion control , and drainage improve-
ments benefits along the floodplains of the watersheds . These structural
improvements would provide protection that cannot be atta ined by lend
treatment measures alone . Selected reservoir sites could be developed
for multiple—purpose use by including storage for water supply, recrea-
t ion , water quality control , and irrigation purposes.

App roximately 6,967 square miles , or about 24 percent of the Study
Area , are included in the CNI watersheds recommended for early action.
Watershed locations are shown in Figure 13. Structural measure s that
could be installed include 459 floodwater retarding and multiple-
pu rpose reservoirs , 15 water control structures , seven erosion control
structures , one sediment control structure , and 1,1479 miles of flood
prevention , drainage , and irrigation channels. Pertinent structural
data are summarized in Table 72.
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ta ble  72 — Pert inent S t r u c t u r a l Date — Mul l ipl .—Purpo .a Proj.ct. Por Earl y Ac t ion , 5.1 Rive t Resin t- -.~:v Are s

T r t b u t i r ’ .o : : :Surf a ce A d r i t  i - -C ~~
Basin cu r Water—: Orainags :Structurll M eaa u r .s: Chent ~~l : ‘ Pool Ca~~ ci ty Ar ea of Re,.rv a
051 Plannin ~~~, ed - Area : : :I~~provs—: : :PeruIr~nt:Storage
Water .lr.d:Status! Are a :Cuntrollsd:Reaervotrs:Other !‘ :ISerit :Dstention:Sadiznent:OtlnerY:Pool ~j/ Avai lable

l s q . ru .)  (aq . s i ,)  number  nueba r- •il.. — - — (ac .it .)  — — — acre s  (ac .f t . )

Intervenin g Area .  — Teece
3— 19 A 262.5 1 12 .6 41 7 EC 25.0 43 ,106 11,699 2 ,990 It 2 ,57)” 0

24 ,127 N
101 1

3 .2 5  C 208 .’. 102.0 20 0 22 .0 31e ,420 9 ,760 0 1J~0~ - 190
3- .- -. C 222 .6 94 .8 2 1 0 8 .0 35 ,710 8 ,620 1,580 P 2 , 29 0  4’ , 7 L } 0

5,750 W
10 ,400 H

3— 2 7 A 11 .5 4.0 3 0 12.1 1,336 303 0 61 0
3—29 C 22.8 1.5 2 1 SC 28,6 1490 140 480 It 98 0
3 — 3 3  A 186.0 84 .0 19 0 19.5 31~~793 4 , 380 0 670 0

I t a1  913 .8 398 , 9 106 8 115 .2 14 6 , 855 314,902 1.5,428 7 ,122 101 , ’- -

In t e r v e n i n g  Areas — Arka n ea s  end Okla hc en a
3— 3 5 r -  26,0 12.0 1 0 8,5 14 , 925 576 394 R 65 5 , 7 7 0
3 -3 9  A 67 .8 18.4 12 0 68 , 0 4 , 537  702 0 167 0
3- - . I  0 86.4 28.0 3 0 21 . 2 8 , 634 1 , 350 0 164 10,460

7) 89.8 32 . 0 11 0 27 .0 10 , 940 1 , 950 1450 R 463 30 , 15- -
3-46 A 24.0 8.4 2 0 16.6 3,080 293 0 71 NA
1 -tel 294.0 98.8 29 0 141 .3 32 ,116 4 ,871 81.44 930 46,370

R I  .- Rive r
3—23 C ‘60 .4 16 7.3 30 0 0 66 ,510 13,570 1,000 P 2 ,520 48 ,680

2,000 It
8 , 060 H
2,050 W

T~~ta l  360 . I4 167 , 3 30 0 0 66 ,510 13 , 570 13 ,110 2 ,520 48 , 680

-- - ~‘v oreek
341—2 A 375 .5 161.8 37 0 2 ,0 143,811 6 ,957 0 1,302 NA
341— 3 A 47.7 32 .2 14 0 0 8,865 1,1423 0 286 NA
311-4 0 225.4 155 .0 25 0 0 49 ,250 8 , 250 2 ,QOO N NA
342-6 B , 0 322.2 199.0 55 0 0 63 , 500 10 , 600 2 , 000 N NA NA

1 , 000 It NA NA
I - t a t  970 .8 548 , 0 131 0 2 . 0 165 , 426 27 , 230 5 , 000 1 , 588 NA

~~~M~~~i c I .  1 R iver
3i-2 A 14.3 2.0 2 0 12.0 609 103 0 24 0
3~~—’i 8 62 .0 37 ,8 10 0 8,5 12 ,288 2 ,142 1,350 5 873 0

3,000 H 0
31-~ A 59.4 24.9 4 0 0 9,285 1 ,083 2,600 M 70 NA

Tr,tal 135 .7 64 ,7 16 0 20,5 22 ,182 3 ,328 6 ,950 967 NA

I l arkin an Creek
3—’.? C 4 .0 — — — 4 .0 — — — — —
3-5” C 69.0 — — — 19.0 — — — —

T-,tal 73.0 — — — 23 . 0 — — — — —

Li ttle Rive r
I I —” C 147.0 47,14 14 0 0 21 ,120 3,390 320 B 5.0 3~~,?.

T~ ta l 147 .0 47.4 14 0 0 21 ,120 3 ,390 320 5n 30 ,710

14
M c K inn ey  Bayou

3 — 7 2  C 195 .8 31 .0 4 0 78 .0 lu , 870 800 1 ,4 10 B -.09 13 , 7-.
3 — . 3  C 6 .3  — — — 71 .0 — — — — —
1— -. C 45.1 — — — 33.0 — — — — —

- a l  327 .2 31 .0 4 0 182 .0 114 ,870 9-J O 1 ,410 -.~~~“ 13 , 7-. -

- .l ph. r River
I) ~8 O  46.0 7 0 0 18 ,320 7 ,624 0 61 0

3c-11 0 6.0 5.0 1 0 0 3,069 540 32’. It 2-. - 0
3’. N

3 i — 1 2  C 30 . 13 11 . 3 3 0 0 4 , 870  -.7u 154 3 , -. ’-
3k—I.. C 319.7 12 .7 1 0 0 5,690 1,860 1 ,2 7 5 37 ~ (1
3k—I ? C 211 .0 49.2 2 1 0 16.0 11 ,280 4,090 0 ‘.“ 5 , 7 1 -
3.— I” C 1 2 1 . 0 61 , 0 2 3  0 0 2 1 , 140 5 , 950 700 1 , 19 I- - I

t a t  7” ..7 185 .2 56 0 16 ,0 70 ,36 5 21 ,034 2 ,52” 3 , 1’- 1. , 0

-
- flt iflu e l

[ ~~‘..

v-16o

~~~~~~~~~ 
_ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ -- - —~~~~-- - -.  ~~~~- - 



— —

Table 72 — P e r t i n e n t  S t ru c t u r a l  lIsts — M u l t i p l e — P u r p o s e  P ro jec ta  f o r  Eerly Action , Red Rive r Basin Study Ar sC~~~
C o n t in u e d

T r i b u t a r y :  : : : : :Surfsce :Addittonal

u~sifl and: :W ater—: Ijrainage :StructurC l Messures:Clranne l : Pool Capac ity :Area of :Reservoir

-~NJ I i an r t i n . : s l . e d  : Area : :Improve— : : : 
,,

Perma~,trt:Storage
at e rs he )- tatu s 1-’:Area :Contr~,l1 ed0teservoirs:0thar ~/:ment :De ten tion :Se1iuent: 0ther ~ Fo- ,l — rA va ul ab le

(sq.mi .) (sq.rsi .) numbe r number mi les — — — (ac.ft. ) — - — acres (ac .tt .

I’ - sten ltayu-i
3 - 7  C 95 .5 0 1 0 39,2 0 130 500 R 12 0 0

1 - t a l  95 ,9 0 1 0 39 ,2 0 130 500 5 120 0

1 , :  I Riv ,r Sla in ~re~-:
3 - 6 ) 13 37 .6 — — — 9.0 — — — — —To ta l 37 .4, — — — 9.0 — — — — —

L- - cgv Bay --u
S n — k  A 13 .4 3.8 1 0 3.0 1,175 98 0 20 NA
bsl— 7 C .40.2 5’..’. 9 0 21 .8 25 ,010 1,090 820 It 2 ,813 5 ,300

20 ,300 H
6 ,000 W

3ra2— 3 A 232 .0 — 2 11 WC 55 .0 0 1,590 6 ,010 R 3 ,850 NA
19 ,650 1
4,350 H

T -ta l 385.6 58.2 12 11 WC 79.8 26~ 185 2 ,778 57 ,130 6,683 5 ,300

a: --: Pierre
3n—2 C 144,1 63.9 9 0 l2,0~’ 27 ,450 2 ,080 5 ,100 1 2 ,659 52 ,810

7 ,540 R
Total  144 ,1 63.9 9 0 12.0 27,450 2,080 12 ,640 2,659 52,810

Cane R iver
3—64 0 162.8 89.9 10 0 10.0 32 ,1471 4 ,372 52 ,560 H 4,070 NA
3— 65 0 378 .3 257 .0 23 0 s.~�/ 103 ,933 12 ,2144 807 R 4,691 NA

1.9,278 I
3—66 n 161.7 63.9 5 0 45,0 23 ,461 2 ,820 902 P 291 NA
Total 702.8 410.8 38 0 60.0 159 ,865 19,4.36 103 ,547 9,052 NA

Bayou Rigole t te
3—6 9 C 31 ,5 — — — 18.0 — — — — —3— 70 C 386.2 116.8 11 0 63.0 54,940 3,440 3 ,200 B 986 105 ,950
Total 417.7 116.8 11 0 81.0 54 ,940 3,440 3,200 986 105 ,950

Red R iver  Backwater
3— 73 D 60 ,8 — — — 29 ,0 — — — — —
3—7 5 0 173 ,5 — — — 70.0 — — — — —

—76 0 37.0 — — — 28 ,0 — — — — —
To tal 271.3 — — — 127 .0 — — — — —

Chatlin Lake 7, Associated Area
10_ i- ) - , 0 169.3 — — — 80.0 — — — - —10— 11 &

1 7 — 1 2  A 103 .4 — — — 83,0 — — — — —
10—1 3 ‘.

10—14 8 , 13 375 ,8 — — — 249 ,0 — — — —10—1 5 A 19 , 2 14 WC 24 ,14.~’ — 1 ,450 10 ,860 R 4 ,170 —

37 ,690 1
10— 16 B , 13 ‘1.6 — — — 135 .0 — — — — —

4,. To t a l  90~4 .6 — 2 4 WC 571.4 — 1,450 48 ,550 4 ,170 —

;:-ao) T- ta l 6,967,1 2 1.1.0 I~59 23 1 ,1479,4 807 ,884 138 ,439 301,257 41 ,165 424,727)

Abbre viations: A— Watershed approved for ope ration ; B — Work plan investiga tions unde rway; C — Rive r Basin
n i a t e r sh ed  i n v e s t i g a t i o n  report  ‘:-~rnp 1eted ; 11 — F ie ld  examination scope study completed

2/  A b b r e v i a t i ~ ns f - r  o the r  s t r u c tur e s :  RC — Erosion C o n t r ol ;  SC — Sediment Control ; WC — W ater Control
3/ A b b r e v i a t i o n s  f~~r o ther  pool c a p a c i t i e s :  P — Recreation : N — M u n i c i p a l ;  I — Irrigat ion , It — W a t e r  Q u a l i t y

0 : 0 , - i . F — Fish and Wildlife
0 ’  Tota l s ur f a c e  area at principal spillway elevation
2/  M u 1 t i p le~ Purp ose channe l — I r r i g a t i o n  and dra inage

T a b u l a t e d  s t r u c t u r a l  data were derive d f rom watershe d work plans ,
r ive r bas in  inves t iga t ion  reports , and f i e l d  exam ination scope s tudies ,
Data included in wa te r shed  work p lans were developed f rom d e t a i l  f i e l d
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survey and design by the respective states. Investi gation report data
were developed usin o field surve y da ta , quadrangle data and other
available data Field examination scope studie s data were developed
fr-3 m quadrangle rllaps and curves of structural measures in similar land
resource areas. The intensity of studie s for each watershed is shown
u n d e r  planning status in Table 72.

Potential storage of the floodwater retarding and multi p le-purpose
reservoirs is approximately 1 ,247 ,580 acre-feet divided as follows :
138 , 439 a c r e - f e e t  fo r  sediment a c c u m u l a t i o n , 44 , 187 a c r e — f e e t  f o r
r e c r e a t i o n , 129 , 751 a c r e - f e e t  f o r  munic i pal and i n d u s t r i a l  wa te r  supp l y ,
111 , 819 a c r e — f e e t  f o r  i r r i g a t ion , 14 , 500 a c r e — f e e t  f o r  water  q u a l i t y
c o n t r o l , 1 , 000 a c r e - f e e t  f o r  f i s h  and w i l d l i f e , and 807 , 884 a c r e - f e e t
for flood detention. Multi ple-purpose reservoir storage was allocated
to purposes  based on w a t e r  resource development needs in each wa te r shed .

Channel improvement provides adequate outlets for floodwater retard-
ing structure releases and on-farm drainage systems. Approximatel y
96 miles of multi ple-p urpose channe l could provide a de l ivery system
and drainage outlets for irrigation water

The ups t r eam wa te r shed  program o f f e r s  exce l l en t  o p p o r t u n i t i e s
f o r  develop ing recreation resources by including recreation water storage
in favorabl y located riultiple-purpose reservoirs. Recreation facil ities
fo r p icnicking , boating fishing , camp ing . and swimm ing could be included
in con junc t i--n with reservoir site development .

Based on physical characteristics of the sites and water yield , an
additi nal 424,720 acre-feet of storage is available in some of the 459
reservoir sites. Additiona l potentia l storage was computed only for
watersheds where basin investigation reports were made . Data were not
available for determining the additiona l storage potentia l in areas
with watershe d work plans and field exam ination scope studies. A
dependable runoff y i e ld  and physical limitation of the sites related to
topograp h y and c u l t u r a l  developrilent were the c r i t e r i a  used in de te rmin ing
a d d i t i o n a l s to rage  p o s s i b i l i t i e s .  Sediment  and f lood  de t en t i on
requireatents were flat cons ide red  a par t  of the addi t iona l s torage

In s t a l l a t i o n  Cos t s

The s t r u c t u r a l  i n s t a l l a t i o n  cost s  data were t a b u l a t e d  f rom wate r shed
work plans and from watershe d investigation reports. Field examination
scope study data were used for some watersheds .

Struc tura l  costs included in inve s t igation reports were based on
un it costs of structural measures in similar areas. Ten percent was
added as a cont ingency to provide funds for unpredictable construc tion
c o s t s .  U n i t  cos ts  were m o d i f i e d  to r e f l e c t  specia l  c o n d i t i o n s  f o r
establishing protective vegetation and sire of p r inc ipal sp illway .
Estimated values of land required for rights—of-way were based on
app raisals made by l ocal landowners and SCS personnel. Costs of legal
fees , ad- inistratior i of c o n t r a c t s , and i n s t a l l a t i o n  serv ices  t h a t
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include engineering and administrative costs are based on SCS expe rience
for similar works.

Structural. costs included in field exam ination scope studies were
est imated based on data develope d fo r  s t ruc tura l measures in s i m il a r
areas.

Prices current  at the t ime of project  p lanning were used fo r
es tUl la t ing  ins ta ll ion  costs. These range from 1961 to 1967.

The estimated installation cost of the potential pro jects is
$108,643,510. Of this amount , $7 0,491, 280 would be expended for
cons truction , $19,910 ,620 for installat ion services; $17 ,239 ,470 for
land , easements , and rights—o f—way, and $502 ,140 for administration of
contracts, The estimated structural installat ion costs are summarized
for ind ividual watershed projects in Table 73.

Alloca t ion of Cost and Cost Sha ring

Structura l installation costs were allocated to purposes proport ion—
a tely to the use of f a c i l ities . In all multiple—purp ose reservoirs that
include floodwater retardation storage , costs for sediment storage
were allocated to the flood prevent ion purpose . Total installation costs
are $108 , 643 ,510 . Of these costs , about $74 , 323 , 567 would be borne by
Federal  f u n d s  and the rema ining $34 , 319 , 943 would be provided by non—
Federal funds . Cost a l locat ion  and cost sharing for  watershed projects
is shown in Table 74.

Projec t Benef its

Benefi ts  from s t ruc tu ra l measures total  $12 , 216 , 205 annua l l y.
Reduction of damages amounting to $/4 ,494 , 275 comprises the ma jo r  item
of benef i t s.  Benef i t s  of $1 ,430 , 460 annuall y are expected f rom moore
intensive and changed land use. Additional Red River main stemo benefits
above Ful ton , Arkansas , estimated at $29,150 annuall y ,  will  accrue
f rom structural measures in watersheds above Fulton, There are also
damage reduction benefits estimated at $178,710 artriusI.ly f rom land
treatment measures in these watersheds . Agricultura l water management
benefits are estimated at $2,247 ,895 from improved dra inage and $797,620
from irrigation. Benefits from nonagricultural water management are
estimated at $427 ,77 0 f or munic ipal and industrial water supp ly,  $56,000
for water quality control , and $1 ,247 ,030 for recreation, Benefi ts
from potent ia l watershed projects are summarized in Table 75 .

The amount of munic ipal and industrial water supply storage ,
annual benefits , and benefited communities are summarized by CNI
waters heds in Exhibit 38. Water quality storage , pollution source ,
and annual benef i t s  are summarized by watersheds in Exhibit 39 .
Recreatiorl benefits from multiple—purpose reservoirs and incidental
recreat in  from sediment pools of flood prevention reservo irs are
valued at $1 ,247 ,090 annually f rom an e s t ima ted  885 , 900 v i s i to r—days
of recreat ion use. These are summarized by CNI watersheds in Exhibit 40.
4—74~~7~
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About 50 , 000 acres  i. n 100 , 000 arm ~~~~~ w i l l  ~,1 ” - ’ V i d Lo inc i, ’~4onta1 recrea—

t i , on b e n e f i t s  . ‘rh,. - ’  ~ W Fi ~~’(’ f l ’ - t  e v a L u a t ’ : — ~ m l l r i e t a r i l v .

Da~Ia t- e reduc t I ‘ I L  L5 ’t i ~~’ t ~ t ~ t r n~ 1aIl ~ t ! 10~~~ t i i ’ l I t  21 .  ~ ‘I t r ‘ ‘1 u r a l  measu  res
i n c l u d e  ~~~~~~~~ r e l a t  j t’U ’ t ‘ ~0’ - h 1 0 l ’ b , t  i4 .’ p I S i t j O f l  in e x i s t i f l~ and a L i t ~ - - r : zed
rese r vo i r s .  ,

~e , i l I c t I - r b  in  0’ O , l . . 7 I l  l I t  i - p o s t  1 i’m a:~ - 1  I ”~~ - 3 t  in ~ 370 a c r e — f  e et

a n n u a lly  i s  ex p e c tr i  Lr ’: s~- v ’ t i  w a l l  ‘ s i t S . 1 t I l ~ re~~r ’e 0 e n t  S “: - t I e t a r \ ’

bene f it s .- f ~2 ,630 t t orn tan t ~-a -li- nt and ‘io 10 , ‘ ) ~~~0 t ’ r , I I I St ruc tu r a l.
t r easures .  il~-n~- t ’ its fr WI “Cso ’rv - ir sedi :’Ii’nt I 1 , 1 1 1 1 i In I-v CN I watersheds

are surnmari~~ed in .7. lib i ~ 1 .

Annua l CostS 311 ‘ 1-0 ’ ! L I  — I ‘~‘I ‘ :03 1’1E lb

The -perat ~‘.on a: “:a i n t e l l a n .  Is cost I or strict ::’ al i n i~ta1 tat ions

include c’’sts ‘10 0’ i (nO l ’~ ’p l a C R - ’ l e ’ I t  , tr o a L r l t o r l a r : ’ ” l -  a n t  in s~x c t  ion ~r
all structerus an.t a::’ ” o ’ ,,.7nancc- s . Co — I s in c l r r . .tu c a ret a ~~ r ‘S s a l a ry
f - ’r  p r o j e c t s  t :a °  h a vl ’  .7. ’at (-r q r i a I  ity C -~~t rol , irrigat i - -ri , or recrea t ion
st l ir a g e .

The a i r r or t  iz ed  a .n u a l  I qu \ t a l I l 2 t  s of in i - i t a l l a t  LOfl  Ci’ - S t  s am . I : n t  to
S3 , 995 , 2 2 t .0 . Op e r a t i . :I 3 12 , !  - “-a ifl t ena f l ce  C 0s t 01 , esti ’n at I’ -~ at  ‘S’ i Q Lo , l l O
t ir ing  the  t o t a l  an r i ’ .al C o s t  of Sr “-~ tura1 measures t- ~ i ,i89 ,330. These
c o s t s  inc lude  SlS~~, 000 t -r a b o r t  i z a t i. - n ant !  : nt e r ’ es t  a n !  ‘2 1 , L.00 f o - r
ma intenance and -p er o t  i - n  o~ L - Ai ua b r  - u t  l e t s  ‘~~-r I~~~ A~~ oat i i’she ds in
N ck inney  0

~~y si , Poste.n ~av ,, u , 311? .! Ba y -u Rigolette Tribut arv ras ins .
Costs  of L’ ~ A[ irnprove’nent s in re, ! Riv i ,’ r b a c l I w a t e r  a r e a  we i e r s !, i , ’ !s are
not included . The s t a t u s  - ‘f U~ A I  p l a n s  f’ o r I w-i” Lm EI ” vc- - , I c ’ f l t  iS
indefinite at this time and 3 - fl it ionial st::,l ie s by the I ,1A ’ ro i l l  f e
requested . Howeve r , -ene :’it s should he more ttoan a-~,e-.~ a t + - t . ~ L O t  jf0t

the  cost of a l l  s t ru c t u r a l measure ’- .

The ave rat ’ e annua l -€o nef its t t a lin ~ ‘~12 ,2 l o ,2O5 C~ b - b r - a :  d to t h e
annual cost , w o u l d  pr oduce  appro~ i .mate lv  ~2 . -‘.

0-
- j~ ~‘l” fl~5~ i t s  r each

d o l l a r  s p o u t  ‘n impr  ‘r ’ 0 ’:’ 0.n t s .  , \ n r o  at eq : i’,’ a l e nt s  -of ~nsta tla t ion costs ,
annual ope r-at i -ii and na int (uai: ” I- c sts , 30111:81 bene t i t s , a :. : C o l e : i t—
cost ra t  i. ‘o I’- .r  ind iv i  :‘:al  ‘ - a t  er s ’ : ’~o p 10 ‘ e l - I s  a r~ S’’1’,n(13ri7~~ - l in

Tab le  76 .

S ing l e — [ ” r ’pose_ Wate r anol R e l a t e ~~~ a r i  .E~Source Deve~ o
14

Itecre at i. nal ‘eve lopment en \at . i ona l }-‘c’re- S’.’ s t em i , a u . ! s

The “SVS :ar: comp leted d e t a i l e d  p l ans  f o r  l I Ve I -p i n  w a t e r  r e s . iu r c e s
and r e c r e a t i- I n  a , , i l i tie s w i t h i n  the S tu - .lv ,\ rea f o r  the  19 62_ 1 14 ’.sd
p e r t ’ - - ! . r a l L i e  77 shows t.!~e p l a nn e  !~ v e l -  ; .i ’ i~.nt  ( I f  imp - ’t~n d r n e n t s  - N

Nat  tonal ,Irest l ands  Of t ‘co St -j dv -‘\rr a I o l’~~0. W o r d ,  ‘ ‘n P ine  C r c i - k
Lake , l l k l a b ’1’ 7- la , was s t a r te - ! laf , - in  l -~”-” . A l l  — f h e r  p : . j e c t s  are
scheduled f7 - r comp letion before l9~ O . ‘1’h~~se i mpr - .- v e l ; l e l”i i  e ar~ sing le—
purpose reservoirs to he c.’-nst r u c t o  w i t h  r e Cu  l ar -  “~at i ’ -nal ‘

- i  cost
f u n  Is and will be deve1oi~e for rioc real I n , ~- l - -,t  w at e r  a reas  w i l l
pr - v t  cs t i s h i n g . and s . :a t , - s  ‘ owl  f o u n t  t I l l  w i l l  he -f ~’ vtsl ’ ped on tou r
impoundments .
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t a t - i . - 7o — Comparison of Ave rage  A n n u a l  B e n e f i t s  and Costs f,-r Structura l MeasureS —

OII ltiple—Purpose Projects for Early Action , Red River Basin Study Area

F i b u t a r y  : :Amortized :Oper.tion and: : : Benefit—
lo in and :Plannin~ :lnstallation :Ma tntenance : Total : : Cost

- ; :~i Watershed :Status .~/:Cost :Costs A n n u a l  Cos t s  : Benefits : Ratio 

d o l l a r s  

i n t e r v e nin g  A r e a s  — Texas
3~ 1° A 2”O,,580 2o ,580 3114 ,160 1476,360 1.5:1
3-15 C 1324 , 2+ 00  5’ , OOO 192 , 1400 330 , 000 1.7:1
3—2 5a C 111 ,300 43,390 1514 ,614-° 502 ,280 3 .2: 1
3— 27 A 17 ,9142 2 ,900 20 , 01411 76 , 480 3. 7 :1
3_2’t C 11 , 390 13 , 630 25 , 020 150 ,760 6 .0:1
3 — 3 3  A 11410 , 7 2 0  8 , 300 109 , 020 242 , 280 2 .2:1

Total 661 , 330 154 , 800 816 , 130 1, 778 , 160 2 , 2 :1

Intervening Are as - Arkansas and Oklaho m a
3—35 0 224,120 12 ,700 36 ,~’20 72 , 590 2 .0:1
3._ 3 4 A 106 ,2140 14,800 121 ,040 330,920 2.7:1
3~~i.~i,l D 25 , 820 7 , 850 33 , 670 99 , 010 2 .9 :1
3-141 C 52 ,700 27 ,740 ~ O , 440 315 ,840 3.9:1
3--i t A 30,650 6 ,430 37 ,080 148 ,060 1.3:1

Total 239 ,530 69,520 309,050 866 ,420 2.8:1

B l u e  R ive r
3—23 C 1814,220 17,280 201 ,500 S19,200 2.6:1

T.-t al 1814,220 17,280 201 ,500 519 ,200 2.6:1
11 ‘ -i ’ . v  Creek

3 o , 1— 2  A 103,700 3,850 107 ,550 172 ,150 1.6:1
3hl— 3 A 24,150 1 ,250 25 ,1400 42,250 1 .7:1
3h2—4 s 0
3h2—6 B,D 251,110 24,500 275 ,610 425 ,460 l .t :1
Total 378,960 29,600 1408,560 639,860 1.6:1

Kiaro i ch i  R i ver
3i—2 A 15,790 11,820 27 ,610 97 ,340 3 .6:1
3i— 2+ B 50,1480 20 ,220 70 ,700 136 ,580 1,9:1
3 i 8  A 40 ,360 1,080 41,440 85,590 2 .1:1
Total 106,630 33 ,120 139 ,750 319 ,5 10 2 .3:1

Barkman Creek
3—147 C 2 ,500 1 , 790 4,290 24,580 5.7:1

C 16 ,080 11 ,760 27 ,8140 117 ,2490 14,2:1
Total 18,580 13 , 550 32 , 130 142 , 070 14.4 : 3

Little Rive r

C 100,310 124 ,470 114,780 166 ,530 1 .5:1
T.’tal 100,310 124 ,2470 114,780 166 ,530 1 .5:1

‘irK inney Bayou 2/
3—n2 C 122 ,930 249,550 172 ,480 1408,300 2.4:1
3 5 3  C 147 , 770 2~~ , 620 76 , 390 449 , 240 5 , 9:1
354 C 14-4,620 14 ,3140 57 ,96° 19 7,740 3 .4:1
Tota l 215 ,320 92,510 307 ,832 1,055 ,280 3.1 4 : 1

° -~ l phu r  Rive r
3k_ i 0 28,190 1 ,180 29 ,370 37 , 135 1.3 : 1
3 k — l I  0 9 , 770 9 , 550 19 , 32 2 53 ,530 2.8:1
3k— 12 C 12 ,200 500 12 , 700 16 , 760 1.3:1
3 k — l 1 4  C 24,310 12 , 360 36 , 67 0 53 ,750 3 .5:1
3k—1 7 C 57,150 10 , 190 67 , 347 ~ 106 , 4 60 1,6:1
3 k — t o  C 59 , 600 5 , 6 2 7  65 , 220 92 , 032 1.14 :1

‘F- ’tal 191 , 220 30 ,i’i, l ,l Y ’ t - 1 , 620  359 , 6’. ’. 1.6: 1
I’ -o te n Bayou 2/

3 — 5 7  — 
C 118 , 640 l42 ,Rc, ’l 16 1 , 500 450 , - ’s 2C I 2..:1

T ’- ta l  118 , 640 142 , 860 161 , 500 450 , 6 20 2 ,~~ :1

‘ ont inue d
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a t  I , -  7 0 2  — C --o-nsr j5 -~~ ‘ 1 ’ A ’.’ ’ ’, a~ - ’ A n n u a l  ‘.erlef i ts  and Cos t s  f o r  - t r I s t u r al  M e a o u r e , s  —

Ot ’ . l t i p l e — P u r p- . sl ’ Pr  ‘ j e e r s  f -r Farly Action , Red R ive r B a s i n  St u - t ’ .’ Area  — _ Cont inued

Tr b u t a r v  : A m o r t i z e d  : p c l a t  I ’ l l  u r id : : : Bene f In-
Ha— in and IPlann L I I , ’ : I n s t a l l a t  ion MS i Ibt ioLa fl l - , : T t e l  : : C’ 01
l I N t  W a t e r s h e d  :St a t ’  s- 1 :C, ’ o t  :C o s t  S : A n n u a l  - - - s t s  : b l e l L e f  i t o  : R a t i o

- f .

~

l 1ars 

Re-f Rive r M ain

3— 60 D 14,5o2) 2,14,10 7 , ’ ’JO ‘ .r . , 14 - ‘.5 :1
-r - t al  4 , 600 2 , -.°”- 7 , 000 ) - ~~, 14’~11 ~‘.S:1

L- - , ’ c - - ’-
3r~r — 1  ,1) 4 , 520  3 5- ’  :4 , ” o O  ‘ , Y l O  1 .6 : 1
3 I n l — 7  C lt0 , ’I%O 55 ,570 7 1 i ~ 550 337 ,17 ” ’
3n i2 — 3 A 2714 , 690 914 ,880 369 , 570  ‘!l , ” S °  1 . 8 :1

T o t a l  430 , 190 15 - 5 10  581 , 000 1 , O17 ,~~3 °  1 .7 : 1

‘ IS V  - Pierre
3 n — 2  C 91 , 1450 21 , 030 112 , 2,4 1.0 l97 ,3~~—2 1 . ”- : i

T - t a l  91 , 450 21 , 030 112 , 46 2  197 ,145’) 1 .6:1

eane S o’er
ID 116 ,2 7 0  6 ,110 122 ,3”’2 196 ,1’.’2 1 .6:1

3_ 1 1  0 273 , 250 45 , 930 319 , 180 37 8 , 110 1.2:1
3— 66 D 71 ,610 240 ,770 112 ,380 328 ,200 2.9:1

0’ -tal 461 , 130 92 , 810 553 , 940 902 ,410 1.6 :1

1501 - . R igolette ~/
3—69 C 6 , 970 10 , 590 17 , 560 1 - it ,490 ‘.1:1
3 — 7 - 1  C 221 , 14240 77 , 3140 29 8 ,780 518 , 120 1.7 :1

T - t a t  22 5 , 1410 87 , 930 316 , 314 0 659 , 610 2 . 1:1

Red River Backwater

3— 73 0 12 ,1400 5,200 17 ,600 2324 , 7 L 7 ’ ’ 13 .3 :1
3 - 7 .  0 30 ,000 12 , 600 242 ,600 448,500 10,5:1
3—76 0 102 , 500 12 , 000 114 , 500 392 ,860 3 .4 :1

2 r a t  124-4 , 900 29 , 800 1724 , 700 1, 076 , 060 6 .2 :1

C h a t l in L~~e~ and Assoc iate ) Areas

10—1 0 0 , n 23 , 730 2 0 , 670 44 , 400 210 , 524 0 4 .7 : 1
10—l i  8 12 A 61 , 2 00  8 , 380 5’~ , 640 101 ,420 1.5:1
10-13 \ 05 5 , 0 95 , 140 34 , 660 129 , 800 746 370 5 .8:1
10—15 A 184 , 000 23 , 310 207 , 310 433 , 951- 2.1:1
1 0 — 1 6  8 , 0 55 , 67 11 15 , 200 70 , 870 506 ,460 7.1:1

F la O  4 19 ,800 102 , 2 2 1 1 5 2 2 , 020 1, 998 , 770 3 .8:1

14 —~~ 
—_____________________

Cran d Total  3 , 9’— , 220  994 , 110 4 , 9,50 , 330 12 ,2 1r , 7 05 2 . 4 : 1

1/ At-brevi ation s : A — .-\ -l tS- ’-ri7e t for ope ra t ors; B — Work ptan - rl\r’stigations underway;
C — River Basin watershed investigati on report completed: 0 — Field exaririnatiun scope

~ t ’i .’t be c mrp l et e d

2/ i n c l u d e s  USAE co s t s  f o r  nia C-r  -- t l e t e
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Table 77  - Short—Term L/ Single—Purpose Water Development on Nationa l
Forests 2/, Red River Basin Study Area

Administrative : Location — :Dra inage:Storage :SurfaCe: Princ ipal
Unit Name State and Area :Capacity: Area : Use

County

(sq.mi.) acre—feet acres

Ouachita National Forest
Arkansas

Rock Creek Lake Polk 3 ,5 900 90 Recrea t ion
Smokey Rock Creek

Lake Polk 1.5 500 50 Recreation
Total 5 , 0 1,1400 1140

Oklahoma
Talimena Scenic

Drive 3/ LeFlore 1.5 200 20 Recreation
America Lake 

— McCurtain 14.0 320 80 Recreation 14/
Caney Lake McCurtain 10.0 400 100 Recreation 14/
Moon Lake McCurtain 12.0 500 125 Recreat ion 4/
Pine Creek Lake McCurtain 2.0 50 142 Recreation 4/
Total 29.5 1,470 367

Grand Total — — — 314.5 2 ,870 507

Planned for 6/30/66 to 198 0 period
2/ Single—purpose development with National Forest funds
3/ Name not designated , development integrated with recreation comp lex

of Taliinena Scenic Dr ive
14/ “Green—tree reservoir” deve lopments. Water leve l control for

wildfowl feeding and hunt ing

Recreation facilitie s to be developed on the impoundments in Table 6
are shown in Exhibit 142. Exhibit 42 shows fac ilities that wil l be
developed in the June 30, 1966 , to 1980 period and includes fac ilities
added to other Nationa l Forests recreation developments on the base 1/
area. 

—

The four impoundments planned for MeCurta in County, Oklahoma , wil l
be developed as “green-tree” reservoirs. Water level control devices
are provided in construction that allows the flooding of adjoining
hardwood timberlandu. With the approach of waterfowl hunting seasons ,
the timbered areas in the reservoir are flooded to a leve l compatible
with the feeding habits of shallow —water ducks (less than one foot).
The areas are opened to the public for hunt ing dur ing the State open
season. Water levels are lowered and the water withdrawn from the

p

1/ All whole count ies touched by the Study Area

4 - 2 4  PiP
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Duck hunting on National Forest lands. The development of “green-tree”
reservoirs for improved waterfowl habitat and public hunting is planned
on National Forest lands in Oklahoma. (U. S. Forest Service Photo)

I ~~~~

4 
p

A water development for recreation on National Forest lands. Similar
impoundments are planned on the Study Area in Arkansas. U. S. Forest

S Service Photo)
4 24019
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timberlands before the tree growth begins in the spring. Acorns and
other mast and plant materials produced on low-lying hardwood areas
are foods preferred by waterfowl such as the mallard , pintail , and
teal ducks.

Some impoundments may be develope d on National Forest System
Lands as LJ S ~~ proposals for small watershed development (under
P. L. 566). Such proposals have been made in the Study Area for the
10—15 year period , on the following areas:

Watershed Name CNI Number County or Parish and State

Cocodrie and Little River 3—66 Natchitoches, Louisiana
Cane River 3—65 Natchitoches, Louisiana
Bayou Rigolette 3—70 Winn & Grant , Louisiana
Walnut Bayou 3_141 MeCurta in, Oklahoma
Lower Bois d’Arc Creek 3-25 Fannin , Texas
Upper Middle Sulphur R iver 3k—li Fannin, Texas

The Nat ional Forest System has determined that development of these
projects is compatible with the objectives and purposes of multiple use
on National Forest lands.

A complete study will be made to determine the feasibility and
desirabil ity of each preliminary site selection and proposed develop-
ment. Any conflicts between US 1~ watershed proposals and the require—
titents of multiple-use management on National Forest System Lands will
be resolved before any such proposals are considered for inclusion in
a watershed plan of work.

Other Single-Purpose Reservoir Development

Single—purpose water storage data were developed in areas in which
existing , planned, or proposed watershed projects could not meet all
of the projected water and related land resource needs. These unsatisfied
needs exist in areas in which development is urgently needed within 10—15
years.

Four municipal and industrial water supply sites were located in
watersheds considered not feasible for project-type development. Four
recreation sites were identified which could provide storage necessary
to satisfy the projected recreation needs. One of the sites would be

S located in a CNI watershed approved for operat ions and three in water-
sheds considered not feasible for development. Site locations are shown
in Figure 1k.

Alexandria , Louisiana , has 1980 munic ipal and industrial water
needs which can be partially satisfied by two reservoirs located in
the authorized Bayou Rapides watershed project. One reservoir is
located in CNI Watershed 3—68, and the other reservoir is located in

• CNI Watershed 10—17. Each of these reservoirs is designed to store
the approximate yield of the drainage area , but limited to a total
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S storage of 25,000 acre—feet. One reservoir located in CNI Watershed 3—68
has an additional storage capac ity of 36,200 acre—feet.

The to~m~of Ringgold and Gibaland , Louisiana, have 2080 municipal
and industrial requirements which can be satisfied by two reservoirs
located in nonfeasible CNI watersheds. The needs for Ringgold can be
met by a reservoir located in CNI Watershed 3o1—3 and the needs for
Gibaland can be met by a reservoir located in CNI Watershed 3ol—14.

A reservoir storage site to meet recreation needs near Atoka,
Oklahoma, is located in CNI Watershed 3h1—2. This watershed is approved
for operations.

Reservoir storage sites to meet recreation needs near Shreveport
and Texarkana are located in nonfeasible watersheds. Two reservoirs near
Shreveport are located in CNI Watershe d 3n—5 ; one site near Texarka na
is located in CNI Watershed 3—55 .

The total capacity of the reservoirs is 185 ,260 acre—feet. Of
this amount , 53 ,000 acre— feet is for mun icipal and industria l water
supply, 31,500 acre— feet for recreation , 6 , 090 acre—feet for sediment
accumulation, and 914,670 acre—feet could be additional potential
storage for future development. The total surface area of the permanent
pools is approximately 6,820 acres of which 2,950 acres are for recrea-
tional use . Recreation basic facil ities for picnicking, boating ,
fishing, camp ing , and swimm ing were included at the sites wit h recrea-
t ion storage. Reservoir storage data are summarized in Table 78 .

Table 78 — Pertinent Structural Data- Additional Reservoir Development for Early Action , Red River Ba,in
Study Area

Tributary Basin : Number : Drainage : Pool Capacity :Surface Area : Additional
and CNI : of : Area above : Municipal 8: :of Permanent: Storage
Watershed : Structures : Structures Recreation : Industria l : Sediment : Pool : Available

number (sq. mi.) acre—feet acres acre—feet

WATERSh EDS FEASIBLE FOR INITIAL DEVELOPMENT

Boggy Creek
3hl—2 1 25.1 2 ,010 — 950 360 0
Subtotal 1 25.1 2 ,010 — 910 360 0

Bayou Rap ides
3—68 1 33.8 — 23 ,500 1,500 1,600 36 ,200
10—17 1 11 .8 — 2 1,1100 500 1,1410 0

• Subtotal 2 145,6 — 114,900 2 ,000 3,070 36,200
Tota l  3 70.7 2 ,010 114 , 900 2,950 3,1130 36,200

WA TE RSHEDS NOT FEASIBLE FOR DE VELOPMENT

Bayou Pierre
30—5 2 65.0 21 ,990 — 2 ,1130 2 , 040 114,020
Subtotal 2 65.0 21 ,990 — 2 ,430 2 ,0110 1111,020

McKinney Bayou
3—55 1 8.0 7 ,500 — 300 550 4,950
Subtotal 1 8.0 7,500 — 300 550 14,950

Black — Saline
3o1—3 1 5.5 — 3,100 240 3140 3,700
3 0 1_ L I 1 3.8 — 5 ,000 170 460 5 ,800

S Subtotal 2 9.3 — 8,100 410 800 9,500
Total 5 82 .3 29 ,1490 8,100 3 ,1110 3,390 58 ,1470

Grand Total 8 153.0 31,500 53 ,000 6 ,090 6 ,820 94 ,670

‘8

4—2 4S79
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Instal lat ion costs based upon USt~I design criteria we re computed for
• reservoir site and recreation basic facili t ies. The estimated installa-

t ion cost for the reservoirs is $7 , 634 , 390 . Of this amount , $3 , 636 ,310
La for mun ic ipal and industria l water  supply, and $3,998,080 is for
recreation water storage and basic fac il ities. Of the recreation costs ,
$1 ,281 ,000 will be assume d by the Fe deral Government and $2,717 ,080 will
be assumed by nonFederal interest. Al l  mun ic ipal and industrial water
supply costs will be assume d by nonFederal interests.

Operation and maintenance costs include costs for structural main-
tenance and a caretaker’s salary for sites with recreation storage. The
total operation and maintenance cost is $69,040 of which $800 is for
munic ipal and industrial wa ter supply,  and $68 , 240 is for recreation .

Benefits f rom munic ipa l and industria l water supply were cons idered
equal to the cost of the reservoirs. The annual costs cons isting of the
amortized annual equ ivalent of instal lat ion cost plus al lowance for
operation and maintenance is estimated at $119,930. Benefits and costs
are shown for each watershed with storage for municipal and industrial
water supply in Table 79.

Table 79 — Comparison of Benef i ts  and Cost — Addit ional Reservoir
Development for Earl y A ction , Red River Ba s in Study Area

Tributary : : : Annual Costs
Basin and : : instal— :A,nortized: : :Average:Bene fit—
cN1 :storage.!/ : lation :Instal— : : :Annua l :Cost
Watershed:Purpose : Cost :lation : 0 & M : Total :I3~nefits:Ratio 

dol lars 
WA TE RS HE 1~~ FEASIBLE FOR iNITIAL D€ VE LOPMENT

Boggy Creek
3h1—2 R 1 ,1427,390 146,760 29,8140 76,600 118,800 1.6:1
Subtotal 1 ,427 ,390 46,760 29,8140 76,600 118,800 1.6:1

Bayou Rapide s
3—68 H 1 ,887,260 61 ,830 200 62,030 62,030 1.0:1
10—17 M 1 ,175 ,160 38,500 200 38,700 38,700 1.0:1
Subtotal 3,062,420 100,330 1400 100,730 100,730 1.0:1

Total 14,489,810 147 ,090 30,2140 177 ,330 219,530 1.2:1
WAThRSHEt~ NOT FEASIBLE FOR ~~VELOPMENT

Mc~ Lnney Bayou
3—55 R 590,500 19,3140 12 ,800 32,1140 181,500 5.6:1
Subtotal 590,500 19,340 12 ,800 32,1140 181,500 5.6:1

Bayou Pierre
3n—5 R 1 ,980,190 64 , 870 25,600 90,470 673,200 7.14:1
Subtotal 1 ,980,190 64,870 25 ,600 90,1470 673,200 7.14:1

Black & Saline Lak s
3o1—3 H 273,000 8,9140 200 9,140 9,140 1.0:1
3o1—14 H 300,890 9,860 200 10,060 10, 060 1.0:1
Subtotal 573,890 18,800 400 19,200 19,200 1.0:1
Total 3,144,580 103,010 38,800 1141,810 873,900 6.2:1

Grand Total 7,634,390 250.100 69,040 319,140 1,093,430 3.14:1

1/ Purpose Abbreviation s - R-Recreat ion , H—Munic ipal and Industria l Water
Supply

V~ l 7Li
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Benef i ts f rom the potential recreation storage and basic recreation
facilities in four reservoirs in three CNI watersheds would amount to
$973,500 annually. These are based on an estimated 649,000 visitor—days
of recreation use. The annual cost, consisting of the amortized annual
equivalent of inst~tl1ation cost and allowance for operation and main-
tenance , totals $1Q9 ,2l0. These , compared to the expected benefits ,
would give a benefit-cost rat io of 4.9:1.0. Benefits and costs are
shown for each watershed with potential for recreation in Table 79. A
summary of pertinent data , inc lud ing estimated days of recreation u se
in potential  reservoirs , is shown in Exhibit 143•

The amortized annual equivalent of installation costs for additional
storage potential , including municipal and industrial water supply and
recreation purposes is $250,100. Operation and maintenance costs ,
estimated at $69,040 bring the total cost to $319 ,140. Average annual
benefits for the combined purposes total $1 ,093 ,430 . These benef its
compared to the annual cost would result in a benefit—cost ratio of 3.14:1.
Table 79 shows storage purposes and summarized annual costs and benefits
by CNI watersheds for all additional storage development recommended for
early action.

Land Treatment

Approximately 16,600 square miles of land are incl uded in the
projects recommended for early action by the USDA and other agencies.
Land treatment is needed on the lands included in these projects .
Treatment needs include measures that have a sign if icant ef f ect on
reducing runoff , erosion , and sed iment production . Treatment also is
needed or. lands benefiting f’otn drainage improvement and irrigation
development. Treatment measures should be designed to improve the
woodland and agricultural lands and increase overall farming efficiency.

Land treatment needs have been developed , and it was determined that
going programs wi l l  not accomplish the needs for project development.
A pp roximatel y 501 ,600 acres of land included in projects recommended for
earl y action requi re acceleration of the installatior of land treatment
measures .

Recommendat ions

The U . S . Depa rtment of Agr icul ture  recommends that  the earl y—
action program be carried out in the basin , wi th  the i n s t a l l a t i on of
a l l  elem nts  of the p rogram being ini t iated prior to 1980 ;

That in ccrr ~~in g out such program , the USDA wi l l  assist  local
or ganiza t ions , upon the i r  request , to prepare and carry out subwatershed
work plans for the subwatersheds designated in the early—action program;

• That in carrying out such program , the USDA will provide financial
and other assistance in the installation of structural works of improve—
merit for furthering t~se conservation , development , utilizat ion , and
disposal ot wate r and I t a t  such ass is tance should be provided on a basis

• compa rab i t  ~o tha t  au thor iza t ion  for  s imilar  purposes ~ln~er other Federal
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programs , with such modifications as are necessary and appropriate in
the publ ic interest ;

That prior to participation in the installation of the upstream
structural works of improvement and the measures for sediment and
erosion control described herein on non—Federal lands , cooperating
non—Federal interests shall furnish assurances satisfactory to the
Secretary of Agriculture that an adequate land treatment program is being
i n s t a l l e d  to provide necessary protection to the watershed lands and plan-
ned structural measures; they will acquire , with such Federal financial
assistance as is provided for herein , all land rights needed in connection
with the in s t a l l a t ion  of such works of improvement ; and they wil l  maintain
and operate all upstream structural works of improvement and measures for
sediment and erosion control  on non—Federal lands af ter  instal la t ion in
accordance wi th  the provisions fo r  non—Federal par t ic ipat ion described
herein or as may be available for such purposes under other Federal
programs ;

That the ins ta l la t ion of the planned works of improvement may be
carried out under Federal construction contracts when requested by the
local organization (s);

That the first estimate of costs for the installation of the upstream
structural  works of improvement is $116 , 277 ,900 of which $75,604,567 will
be assumed by the Federal Government and $40 ,673 ,333 wi l l  be assumed by
non—Federal interests.
WATERSHED DEVE I.DPMENT ALTERNATIVE S

The USAE proposed earl y—action reservoir projects in several sub—
watersheds that are planned for development under the USDA early—action
program . The USDA was requested to modif y proposals fo r  USDA project
development to accommodate USAE proposals . This resulted in alternatives
to the USDA ear ly—action recommended program in several upstream watersheds.
USDA recommendations would be modif ied by combined project plans that
include ma jor reservoirs and ups tream watershed improvements f or CNI
Watersheds 3—23 , 3— 25 , 3—25a , 3h2—k , and 3h2—6 . Kisatchie Reservoir would
e l imina t e  Cane River Tr ibutary Basin upstream watershed development.

Tables 80—83 show pert inent  s t ructural data , estimated i n s t a l l a t i on
• costs , benefit summaries , and average annual benefits and costs for the

combined projects for early action . SCS study intensity for the upstream
watershed development f ea tu res  of the potential projects is comparable to
study intensity shown in Tables 72—77. Benefits were allocated equitably
to elements  of the combined projects by mutual agreement of the two
plann ing  agencies .

~ois d’Arc Creek Watersheds

The combined project p lan for a41 Watersheds 3—25 and 3—25a
(Bois d’Arc Creek Watersheds , Texas), includes Bonham Reservoir , a site
proposed by the USA.E , across Dais d’Arc Creek approximately three and
one-half miles south of Bonham , two upstream reservoirs above the
Bonham Reservoir Site and 20 below the Site , and channel improvement from
the proposed Bonham Site to Red River. Approximately 17 ,730 acre—feet
of conservat ion storage could be provided in three upstream reservoirs.
Est imated  annual  benef i t s  of the combined project are $1 ,339 , 140 and
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Table 80 — Pertinent Reservoir  and Channe l Data — Alternate  Potent ia l  M u l t i ple—Purpose Watershed Project. for
Early Action , Red River Basin Study Area

Tributary : : : : : Surface
Basin and : Agency Drainage Numbe r : Reservoir Storage : Area

CN1 Patti— :Waterahed: Area : of Channel : Flood :Permanent
Watershed : cipation: Area :Controlled :Reeervuirs:lmpro vement: Sediment Control : Other j/ : Pool

(sq.mi.) (sq.ini .) number mil e. — — — — ac re—fee t  — — — acres

Intervening Are a s — Texas
3—25a SCS. 223 79 8 8 . 1 5 ,820 32,910 17 ,730 RWM l~~93l

CE — —— 108 2/ 1 0 6~960 148,500 82 ,040 5 , 280
3—2 5 SCS 208 96 — 14 22 .2 8 , 910 32 , 610 0 1 , 385

To tal J oint 431 263 23 30 . 3 21 , 690 1114 , 020 99 , 770  8 , 596

Lower Blue River, Oklahoma
3—23 SCS 360 77 13 0 6 , 010 33 ,920 5 ,050 R W F  1,155

CE 6149 3/ 1 0 14,480 232,200 147,020 8,980
Total Joint 360 6149 — 14 0 20 ,490 266 ,120 152 ,070 10 ,135

Boggy Creek, Oklahoma
382—6 SCS 322 158 424 0 8,400 50 ,500 3 .000 RN 780

CE 172 4/ 1. 0 6,970 75 ,200 114,630 6,110
382—4 SCs 225 155 — 25 0 8,250 49 ,250 2,000 M 450
Total Joint 547 485 70 0 23 ,620 174 ,950 119 ,630 7 ,340

Cane River, Louisiana
CE

(Plans I
and I I )  — — — 277 1 NA 5/ 8 ,000 169 ,200 119 ,200 H 9 ,180

Total —— — 277 1 NA 
— 

8,000 169 ,200 119 ,200 9 ,180

1/ R—Racreation ; M—Municipal; I~ Irrigation ; W—Water Quality Control ; F—5’ish and Wildlife

~/ Includes 20 square imiles in SCS sites

~/ Includes 77 and 219 square miles in SCS sites in CNI Watershed 3—23 and 3—23a , respectively
4/ Includes 66 square miles in SCS sites
5/ Data for irrigation distribution system not available

Table 81 — Estimated Structural Installation Costs 1/ — Alternate Molt iple~ Purpose Watershed Projects for
Early Action , Red River Basin Study Area

Tributary : : Construction : Land :Adraini,—
Basin and :Agency :~ 1oodwater:34u1ttp1e~ :Channel :Recreation: : Inatal— :Eaaements :tration

CNI :Parti— :Retarding :Purpose :Improve— : Basic : : lation :and Rights: of
Watershed :cipation:Structures:Structures:ments :Facilities:Subtotal : Services :of way :Contracts:Total

dol lars  

Interven ing Areas - Texas
3—25a SCS 41.9,320 729 ,630 403 ,150 165 ,000 1,717 ,100 335 ,990 703 ,430 8,580 2 ,765 ,100

CE Data not available 14,855 ,000
3—25 SCS 1,018 ,600 0 2 ,451 ,900 0 3 ,470 ,500 695 ,320 761 ,280 17,320 4 ,944 ,420
Total Joint Data not available 22 ,564,520

Blue River, Oklahoma
• 3—23 SCS 758,180 587,420 0 165 ,000 1,537 ,600 415 ,140 511 ,530 6 ,980 2 ,471 ,250

CE Data not available 20,100 ,000
Total Joint Data not available 22,571 ,250

Boggy Cree k , Oklahoma
38 2— 6 SCS 1,910 ,000 424 ,625 0 165 ,000 2 ,499 ,625 607 ,150 425 ,500 14 ,780 3 ,547 ,055

• CE Data not available 9,930 ,000
382—4 SCS 1,975 ,000 196 ,000 0 0 2 ,171 ,000 507 ,000 203 ,000 7 ,500 2 ,888,500
Total Joint Data not available 16,365 ,555

Cane Rive r , Louisiana
— CE (Plan I )  14 ,313 , 300 NA 4 , 3214 ,000 18 , 637 ,300 NA 1,1475 , 800 NA 20 , 113 , 100

CE (Plan I I )  14 , 313 , 300 NA 712 , 000 14 , 383 , 300 NA 1 ,475 , 800 NA 1~~, 859 , l0O

1/ 1966 Price Base

4—2 4S7 9
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Table 82 - Summary of Average Annual B en e f i ts  - Alternate Multiple-Purpose Watershed Projects for Early Action ,
Red River Basin Study Area

Tributary : : Damage Raduction : :Reduction: :
Bisin and :Agency : : : More : in CE : :Municipal :
CNI :Parti— : :Red R iver:Intensive:Reservojr: : and :Commerc i,al: :Total

Watershed :cipation: Watershed:Main Stem:Land Use : Cost :Recreation:Industrial:Fiahing :Other!/:Benef its

dollars

Intervening Areas — Texas

3— 25 & 25a CE 121 ,230 0 57 ,270 ——— 25 1 ,000 334,900 7 ,000 0 771 ,400
SCS 324 ,860 14 ,580 134 ,290 0 71 , 100 19 ,410 0 13,500 W 567 , 740

Total ——— 4246 ,090 4 ,580 191,560 0 322 , 100 3514,310 7 ,000 13 ,500 1,339 ,140

Blue River , Oklahoma
3—23 CE 137,710 177 ,370 58,720 ——— 493 ,200 240 ,000 10 ,200 0 1, 117 ,200

SCS 73 ,830 2 ,370 29 ,460 5 ,200 75 , 750 0 10,1400 10,000 W 207 ,010
Total ——— 211 ,540 179 ,740 88 , 180 5 , 200 568 , 950 214 0 , 000 20 ,600 10 ,000 1,324 ,210

Boggy Creek , Oklahoma
3h2—6 ,3h2—4 CE 93,530 0 59,940 ——— 571 ,000 218 , 800 8 ,000 0 951 ,270

SCS 253,885 0 65 ,045 0 51,600!” 13,530 0 0 3844,060
Total ——— 347 ,415 0 124 ,985 0 622 ,600 232 ,330 8,000 0 1,335 ,330

Cane River, Louisiana
CE (Plan I)

395 ,900 0 0 ——— 2 ,486 ,000 111 ,4600 0 235 ,000 I 3,228 ,300
CE (Plan II)

395 ,900 0 0 ——— 260 , 000 111,400 0 235 ,000 1 1,002 ,300

1/ Include, incidental benefi ts

~/ Abbreviations: 14—Water quality control , I—Irrigation

Table 83 — Average Annua l Benefi ts  and Costs for Structural Measure s — Alternate  Mult iple—Purpose Watershed
Projects tor Early Action , Red River Basin Study Area

Tributary : : : :
Basin and Agency : Amortized : Operation
CMI : Parti— : Installation : and Total Annual : :Benefit-Cost
Watershed : cipstion : Costs : Maintenance : Costs : Benefits  : Ratio  

dollars 

Intervening Areas — Texas
3—2 5 & 25s CE 486,700 118 ,700 605 ,400 77 1 ,400 1.3:1 .0

SCS 252 ,560 86 ,340 348,900 567 ,740 1.6:1.0
Total ——— 739 ,260 215 ,040 954 ,300 1,339 ,140 1.4:1.0

Blue Rive r , Oklahoma
3—23 CE 698,100 159 ,700 857 ,800 1 ,117 ,200 1.3:1.0

SCS 80 ,960 114,470 95 ,430 207 ,000 2 .2:1.0
Total — — — 779 ,060 174 ,170 953 ,230 1,324 ,210 1.4:1.0

Boggy Creek , Oklahoma
3h2— 6 ,3h2—4 CE 339 ,800 131 ,200 471,000 ~~1 270 2.0:1.0

SCS 210,830 22 ,500 233 ,330 364 ,060 1.6:1.0
Total — — —  550 , 630 153 ,700 704 , 330 1,335 , 330 1.9:1 .0

Cane Rive r , Louisiana
CE (Plan I )  — - N~ t A v a i l a b l e  — — 1,203 , 600 3 ,228 ,300 2 .7:1 .0

— CE (Plan I I ) —  — Not Avai lable  — — 735 ,200 1, 002 ,300 1.4:1.0

S
-b

V—l i~

- ,• - • _  . . .. -- . - •- ..~~~~ ‘.r - -r-~ -• - --— n • - ---‘- - • . - -~~~~~-‘ -~~~~~ - -~~~~-‘ ‘



annual costs are $954,300, resulting in a benef it-cost ratio of approxi-
mately 1 .4:1.0.

The potential benefit area in the combined project plan is estimated
at 21 ,265 acres as compared to 26 ,430 acres for  the potent ial USDA
developmen t plan , Of this difference in acreage , approximately 2,900
acres , consisting of the intensively farme d f loodp lain , wou ld  be
inundated by the Bonham Reservoir. Total installat ion cost of the USDA
potential plan of development would be approximately 7.5 million dollars ,
and installation costs of structura l measures in the potential combined
project would be approxim ately 22.6 million dollars. Recreation and
municipal and industrial watcr storage in the USAE reservoir would be
additional to that in the USDA deve lopments. Municipal  and indus trial
water supp ly storage , with dependable yield estimated at 6.2 tngd in
the USDA potential development , would be adequate for 100—year needs
for Bonham , Texas. Bonham Reservoir in the combined USAE-SCS potential
plan includes benefits from commercial fishing,

Lower Blue River Watershed

The combined project plan for CNI Watershed 3—23 (Lower Blue River
Watershed) includes Durant Reservoir on Blue River northeast of Wade , and
13 upstream reservoirs above a site proposed by the USAE . An additional
74 upstream reservoirs are planned above the Durant Site in CNI Watershed
3—23a, In CNI Watershed 3—23 , 2,000 acre—feet of recreational storage ,
2,050 acre—feet of water qual ity storage , and 1,000 acre—feet of fish and
wildlife storage were included in three sites. The combined potential
project would have estimated average annual benefits of $1 ,324,210 and
average annual costs of $953 ,230 , The benefit—cost ratio is estimated at
1.4:1.0.

The potent ial  benef i t  area in the combined pro ject pla n is
estimated at 12,650 acre s. Of th i s  amount , the ben ef i t area dire ct ly
a f f e cted by the upstream wa tershed development por t ion of the combined
project would be confi ned to 6 ,719 acres , compared to a potential benefit
area of 17 ,840 acre s in the ups tream watershed pr oject. This difference

• consists primarily of 6 ,620 acres of f er t i le  f loodp lain inunda ted by
Durant Reservoir.  Approximate l y 2,575 acres of potent ial  benef it area
under the USDA potential plan would lie below the Durant Reservoir in
the combined project.

Total installation cost of the USDA potential structural develop-.
ments in Lower Blue R iver are estimated at $5,623 ,330, whi le  insta l lat ion

• costs of the structural measures in the combined project are $22,571 ,250.
Recreation in the Durant Reservoir would be additional to that in the
upstream watershed project . Municipal and industrial water storage in
the upstream watershed project would be replaced by storage in the
Durant Reservoir with a yield of 30 mgd. The upstream watershed project
would be adequate for 50.-year needs. Existing pipeline and pumping
facilities could be used in connection with the municipal and industrial
storage in the ups tream wa tershed pr oject , but in order to utilize
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water supply from the Duran t Reserv o i r , p ipe l ine and pumping tacilit ies
f or a cons ide rab le  h ighe r l i f t  w ou l d  be r e q u i r e d  to  move water in to
Durant.

Muddy Boggv Creek Wa te rsheds

The combined project plan for CNI Watersheds 3h2—l~ and 3h2—6 (ruddy Boggy
Creek) inc ludes Parker Reservoir , a site proposed by the 1~~A ! , and
o9 upstream reservoirs. Of these , 16 would be above Parke r Reservoir
and 5 3 w ou l d  be bel ow Pa rke r Reservo ir ,

Cho potent ial b e n e f i t  area in the combined potent ia l p ro jec t  would
be appi ximatel y 22 ,000 acres compared to 29,000 acres in the ups t ream
w a t e r s h e d  pro ject , An es t imated 5 , 725 acres of potent ia l  bene f it area
i n  th e  u p s t r e a m  watershed p lan  would  be inunda ted by Parker Reservoir
in the alternate potent ial pro ject. Recreat ion and municipa l and indust-
rial wat~~t supp ly with a y ield of 47 mgd in the Parker Reservoir is in
addit ~~r: to that proposed in the upstream watershed plan. The upstream
watershe d project would be adequate for 50—year needs. The Parke r
Rese rvoir includes benefits from commerc ial fishing. The cost of
structural measures in th e combined plan is estimated at over $16
tillion , compared to $7.6 million for the upstream watershe d project.
Ave rage annual benefits from the combined potent ial projec t were es t imated
at $1 ,335 ,330, compared to $425 ,460 in the upstream watershe d project.

Cane Rive r T r i b u t a r y  Basin Watersheds

Two alternative niari r t’or Cane i~iver Tr ibutary Basin Watersheds
L i tc  h ol e s  l-’ i~ atchi e Re :j urv ir , a s i t e  proposed by the TJSAE , on K i s a t c h i e
ftavou near its niouth. The reservoir would control approx imately 277
i~e :are mi l es of dra inage area . It would include storage for irrigation ,

nici Da l and industrial water supp ly, recrea t ion , and flood control
ou : p s e ’~. The pr imary d i f f e r e n c e  between the two p lan~ (P lan  I and
}‘;4r 1 1 )  jc t h e  degree o~’ r e c r e a t ion  development .

1 ii ;~~ ~ ive r , Loui siana , t ~ p o t e n t i a l bene~ it area from f L o o d
loo t  ion f o r  t o e  u p s t r e a m  wa te r shed  p r )  j ect  is e s t i m a t e d  at

~~~~~~ a r e s ;  howeve r , m o n e t a r y  b e n e f i t s  would accrue  p r i m a r i ly  on
a pr : )x i 7 4 1 0 i v  4 1 , 150 acrc.s of Red ~iver  a l l u v i u m , most  of wh ich would
a le b~. cuteti tted by t h e  • -~A E po ten t ia l pro j ects . The t o t a l  i n s t a l l a —

c ~ t t i e  up s t r e a m  w a t e r s h ed  pro ject is e s t im a t e d  at $14 , 075 , 7°0
tinpa re l t )  I sts ot $20 , 113 , 100 and  $15 , 859 , 100 f o r  the l’ SAr P l a n  I

and P l a i t  I I  , respec t  ive l . The u p s t r e a m  watershe d p ro jec t  would  i n c l u d e
recreation si ra~ e and basic recreation facilit ies at four sites ,
i r r i g at i n st~~rage in t o u r  s i tes , and mu n icipal w a t e r  in f ive s i tes , A l l

• potent  Lal  r eser v o i r s  would  include sediment and detent ion s torage . The
comb in e~I ~t i r C a c e  area f pe rmanent  pools in the 3’~ u p s t r e a m  reserv~~irs
am o u n t s  t 9,052 acres , wh il e Kisa tc hie Reservo i r inunda tes an es t ima ted
-~,l 8O acres , Ave rage annua l benefits from th e potent ial upstream water-
shed project are estimated at $902 , 410 compared to $3 ,228,300 for i SAE
Plan I .~u h $1 ,002,300 f or Plan Ii.
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Exhibit 1. — Production of major crops : Delta and Southern Plains Areas as a p reent of national production ,

1939-1963 , projec ted 1980

Barley Corn for grain: Cotton Fruits non-citrus: Oats : Peanuta

Year :Delta:Sou thern :Delta:Southern :Delta :SoUtherfl:Delta Southern :Delta:Southe rn:Delta:Soutberfl
Plains Plain, Plain, : Plains : Plain. plains 

percent percent 

1939 0.1 4.3 4 .0 4.1 31.7 29 .14 — - 1.14 6.14 1.8 130
19140 — £4 .0 £~, 9 5 . 9 25 .5 33 .1 1. 5 1.3 1.2 6.5 1.1 13.8
1914 1 0 .1  4 . 8  4 , 5 14 . 0 29 . 1, 32 £4 1. 7 1.3 1. 6 5 , 5  1 . 3  13. 7
19142 — 3.8 3. 7 3.6 31.6 30.1 1. 5 1. 1 1. 5 2 .7 1.8 25.0

1943 0 .1  2 .5  3 . 0 3 .6  32 . 14 29 .0 0 .8  0. 8 1. 8 l e O  1. 3 15. 7
• 19414 0.1 5 .1 2 9 3 . 0 32, Le 27 . 7 1 . 3  0. 9 2 . 5 6 .1 0 . 6 19 . 2

1945 : 0.1 1.7 3 6 2.8 33.2 24.2 1.5 1.2 1. 7 3.9 0.6 20. 5
1946 0 .2  2 . 6  2 . 7 2 . 5 29 .8 24 .0 1:3 0. 9 1 . 3  1 4 1  0.5 25.5
19147 — 1 .6  3 . 3  3 . 1  28 .2  3 3 . 3  1. 2 0. 8 1. 7 5 .1 0 . 4 23. 6
1948 0.1 1 .0 2 .7 1. 9 342 25.3 1.4 0.6 1.14 1 8  0.5 19.8
1949 0 .1 1 . 6 2 . 7 2 . 5 2 3. 4 142 9 1 .0  0. 9 0. 8 3 . 2 0. 5 24 .2
195 0 — 1.0 3, 5 3. 0 28 .4 33. 7 0. 9 0,14 0.8 3 . 2  0 , 14 22. 7
1951 — 0 .5 2 .8  2 . 3  2 3 . 8  31. 8 0 .6  0. 7 0. 5 0 . 9 0. 1. jl~ ,1e

1952 0 . 1  0 .9 1 . 6  1 . 5 2 6 . 6  29 .1 0. 8 0. 5 0.9 2 . 3 0 .3  10 .5
1953 0 .1  1 .3 1. 9 1. 2 27 .2 30 . 9 0. 9 0 . 5 1.6 £4 .2 0. 3 19.0
19514 0 .3  2 . 3 1. 6 1. 3 23 .5 3 3. 2 0 .6 0. 4 2 . 3  14 . 2 0 . 3 15. 3
1955 0, 14 1 , 14 2 . 9 1. 8 2 8 . 9  32 £4 0.0 0.2 2 .1 2 .3 0 .3 214.2

1956 0 . 5 1 . 8 2 . 2 1 0 27 . 2 31. 14 1.~0 0. 5 3 .0  2 .6 0. 2 9 .1
1957 0 , 4 1 . 1 1. 8 1, 14 22 .0 37 . 7 0,14 0.14 1. 9 3 .6 0,4 17.2

• 1958 : — 5.8 1.9 1.14 19 .0 147 7 1.0 0.6 0.8 5 .0 0. 2 20.5
• 1959 0 .1 5 . 1 1 .6  1. 3 24 .8 35 . 2 0 . 8 0 .3  1.5 3 . 2 0.2 22 .0

1960 0 .1 6 . 3 1. 2 0. 9 2 3 . 7  35 . 7 0 . 8 0. 4 1 .2  3 .2  0.1 21. 7
1961 0 . 2 7 . 9 j , S 1, 0 24 .9 38.1 0 .6 0.3 1.14 4,14 0.1 22.2
1962 : 0.2 3 .3 0.9 1. 0 214 .9 35 , 8 0, 7 0. 3 1.1 2 .2 0.1 22 .2
1963 - 0,1 3.2 1.0 0.7 27.8 33.7 0.7 0.3 0.5 1.9 0.1 19.0

1980 0 .3 6 . 0 0 .3  0 . 5 26 , 0 35 . 0 0 .3  0 .1  1.0 3 . 0 — 20 .0

Exhibit 1.  — Continued

Potatoes : nice Sorghu m for grain: Soy bean s Sugar cane Sweet potato e s

:Delta:Southern :Delta:Southerrt:Deita Southern :Delta:Southe rn:Delt.:Southern;Detta:Southsrn
2la in s  Pl~~jn, Plains plains plain s : plain,

percent percent 

1939 1 9 1 .4 55.3 28.1 0.3 62.5 — — — — 23.2 5 . 9
19140 : 1.9 1 .5 52.1 30.6 0.3 53.3 1.7 0 1 7 5 . 8  — 2 0 . 3  10 .9
19141 : 1 ,9 2 .3 61.0 22 .6 0.1 614 .1. 2 , 5 — 80,7 — 25 . 5 11. 2
1914 2 : 2 .2 1 .9 55 9 24.6 0.1 68,4 3.6 0.2 88.0 - 23 .8 7 .8
19143 : 2 ,1 1,9 52.0 25.6 0.1 714 . 2 2 .14 0. 1 88.5 — 2 5 . 1  9 . 7
1944 : 2 .3 1 .7 52.9 25.3 0,1 614 ,9 2.5 — 86 . 3 — 25 .4 9 .8
1945 1 ,6 1 .3 53.2 26 .4 0 .2 70.1 2.5 — 83 .3  — 32 , 1 9 , 0
19146 : 1.5 1.6 51.1 214.5 0,1 75 .7 3.6 — 81.2 — 28 . 5 10. 4
19147 1 ,3 1.14 249,9 27 .3 0,2 77 .3 2.9 — 81.0 — 26.0 9 .0
1948 0.9 1.2 53,4 28.7 0.3 65.8 ‘4 .0 — 83.9 — 30 . 1 6 . 9
19149 : 0.9 1 .1 48.6 26 .2 0 ,1 69.1 14 .1 0.1 81.6 — 28 .4 10 ,5
1950 : 0 ,8 0 ,7 48.8 29 .5 0.2 73 .0 7 .5 0.1. 82.0 — 30.3 8 ,7
1951 : 0.8 0 .9 47 .4 29 ,1 0,2 58.0 6.5 0.4 78.0 — 32. 5 5• l~
1952 0.6 0.7 £46 .9 28.7 0.14 66 ,7 7 .1 0.3 79.1 — 34,0 5.0
1953 : 0,6 0.8 47.9 28,5 0,4 58.6 14,5 0,2 79.9 .,- 32.0 8.0
19514 0 .8 0.7 54 .2 26 .5 0.2 62 .3 5.1 0.1 81.7 — 314 . 9 5 . 7
1955 0.6 0.9 53.3 26 .2 0.9 69 . 5 9.6 0.1 83.0 — 35.7 9.7
1956 : 0.5 0.8 51.8 23.6 1.0 64 .6 9 .1 0. 2 60 .1 — 35 . 3 4 . 5
1957 0 .14 1.0 51 ,2 25.9 1.0 £46. 9 9.6 0,2 78.6 — 31 ,0 7 .4
1958 0.4 1.1 48.7 26 .2 0.9 47 .9 12.3 0.4 76.9 — 32.8 7.5
1959 0,14 1 .2 50.5 214.5 0.3 51 .2 15.0 0.7 74 .1 — 32.0 9.1
1960 : 0.3 1 .2 51 .1 23 .5 0.2 47 ,0 13 ,7 0.8 7S.2 — 25 ,9 9.3
1961 0.2 1.2 52.2 21 .9 0,2 53 .4 11 ,3 0.8 77.8 — 30.7 6.8
1962 0.2 1 ,2 50 ,7 24.8 0.1 45.3 12 ,6 0.7 56 ,8 — 26 .2 9.1

• 1963 0.2 1 ,1 52 .7 26 .2 0.1 £48.1 11 , 8 0 .6 62 ,5 — 30 . 3 7 . 2

• 1980 0. 2 0.8 49.8 23.0 0 41.0 14.0 0.5 68 .0 — 29.0 8.0
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Exhibit I . — Production of mojor crops: Delta  and Southern Plains Areas
.15 .i percent of national production , 1939—1963 , projected 1980———
Cont  i nued

______— 
: Vegetables : Wheat , a l l

Ye ar :
Delta : Southern : Delta Southern

Plains : : Plains

percent 

• 1939 : 2.7 7.4 — 12,5
1940 2.5 6,9 0.1 11 .4
1941 2.2 5.6 — 8.8
1942 : 2 , 6 8.0 — 12 ,3
1943 2.0 7.3 — 9.4
1944 : 2.4 9.1 0.2 16,1
1945 : 2.3 8.9 0.1 11 .3
1946 : 2.0 8.7 — 13.4
[947 : 1.8 8.5 — 16,9
1948 : 1.7 8.2 — 12 .4
1949 : 1.8 8.6 0.1 16.4
1950 : 1.7 7.5 — 6.2
1951 : 1,4 5,4 — 5.~
1952 : 1.3 6.3 0.1 11 .1
1953 1.4 7.1 0.3 8.2
1954 1,3 7,4 0.3 10.6
1955 1.8 7.4 0.2 4.3
1956 : 1.2 7.1 0.4 9.6
1957 : 1.2 7.2 0.9 8,2
1958 : 1.1 7.9 0.4 13 ,0
1959 : 1.1 6.9 0.5 ‘ 13 .3
1960 : 0.9 7.7 0,5 15 ,0
1961 : 0.9 6.7 0.6 16 .5
1962 : 0,8 5.9 0.4 10.9
[963 , 0,9 6.9 0.7 10.5

1980 1.0 6.5 0.5 12.5

Continued 
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Exhibit I, — Production of major l ivestock products: Delta  arid Southern Plains Area, as a percent of national
production , 19 39—63 , projected 1980

Broi lers : Beef and veal : 1.ggs Fare chickens
Year : : : : , :

Delta : Southe rn : Delta : ~outtern : Delta : Southern : Delta : Southern
Plains : : Plains : : Plains : : Plains 

percen t 

1939 : 9 ,2 £~,7 3.7 15 .2 3 ,5 8 .5 £ e 5  7 .1
• 1940 : 7 .6 4 .1 3.5 114.3 3 ,2 8 .6 £4 •5 7 .0

1941 : 8 .8 3. 7 3 .4 14.8 3 .2 8.7 4 .6 7 .7
1942 6. 1 4 .1 3,4 15,9 3 .2 8.8 4 • L4 7 ,7

• 1.9143 6.7 £4 .1 3 ,5 15 .7 3 .3 8 ,9 4 .3 7 .5
1944 5 .7 3 .7 3 .6  15. 4 3 .1 9 .2 £4~~j  7.1
1945 . 5.3 3.2 3, 7 15 .3 3 ,1 8.9 3 .8 6.8
1946 : 6. 1 3.4 3 .9 15 ,1 3 .0 8 .1 14,3 6. 4
1924”  6,2 3.1 3.7 14,9 2.8 7.7 3,9 6.5
1948 7 .8 3 .6  3 .6 15 .0 2 .9 7 ,3 4 .7 6.0
1949 : 9 .2 4 . 7 3 .5 15 .6 3 .0 7 .1 4 .4 6.2
1950 9 .9 5.0 3.6 15 ,6 3 ,1 6 .9 14 .2 5.5
19 5 t : 11,3 6. 5 3, 9 15 ,2 3. 0 6 ,4 3.6 5 .1
1952 : 11 .9 7 .2 4 .2 14.8 2. 8 6 ,5 3.6 14 ,4
1953 : 11,5 7 .2 4 ,7 13 .9 2 .7 5 .8 2 .9 14.4
1954 11.3 Y .0 4 .9 13 .6 2 .6 5.5 2 .9 14.0
1955 10.7 7 ,4 4 ,9 13 .7 2 .5 5 ,4 2 .9 3 .6
1956 11.3 7 .4 4 .8 14 ,1 2. 8 5 .5 2 .9 14 .1
1957 12 .3 7 ,0 5 ,3 12,9 2. 9 5 ,5 3 .3 3 .5
1958 : 13 . 4 6 ,7 5 ,0 13 .4 3 ,0 5 .5 3.8 14.4
1959 : 15 .8 6 ,6 4 ,5 13 ,8 3 ,8 5 .6 5 .1 4 • 44
1960 : 16. 5 6 .0 4.4 14 , 7 4 ,2 5 .2 4 .4 4 .6
1961 : 18. 5 6. 2 4 .5 14 ,8 14,9 5,4 5 .1 5 ,3
1962 19 ,0 6. 4 4 ,4 15 .2 5 .6 5 ,2 5 .9 5.0
196 3 : 20 .2 6 .5 4 .2 15,2 6 .6 5 .0 7,2 4 .8

1980 24 .0 8. 0 5.3 14 ,0 7 .0 6 .0 7 .0 6.0

Exhibit 1. — Continued

Pork : M i l k  Lam b & mutton : Turkeys
Year : : :

Delta : Sou thern : D~Jta Southern : Delta : Southern : Delta : Southern
Plains : : Plains : : Plains : : Plains 

perce nt 

1939 3 .8 5 .1 3 .0 6,5 0, 4 114,6 0.7 17.0
1940 : 3.0 4 .3 2 .9 6. 2 0.1. 15 ,4 0,8 15 .7
1914 1 2. 9 14.3 2. 9 6 .3 0 .4 14 .2 1.0 13 .4
1942 2. 9 4 .8 2 .9 6 .3 0 .3 16 .0 0,9 12.5
19243 3 .0 5 .2 3 , 0 6 .2 0. 2 14 .0 0.7 11.8
1941. 3 .0 4 ,6 3,0 6 ,1 0 ,3 16.9 0 ,7 10.3
1914 5 : 3 ,1 4 .3 3 ,0 5 ,7 0,4 17 ,8 0,6 9 .6
1946 3.0 4 .1 2 .9 5. 4 0.3 16 .6 0,5 8 .8
19147 3.2 3,8 2 .9 5.2 0 .3 16 .7 0.6 8 .9
1948 : 3 .1 4 ,0 3 ,0 4 .9 0.3 13 .1 0,7 7 ,1
1949 : 2 .9 3. 6 2. 9 14,7 0,3 16 ,2 0 ,9 7 .3
1950 : 2 .8 3 ,5 2 ,9 4 .9 0 ,3 17 .5 1,5 7 .4
19 51 2 .3 3 .6 2 .9 4 ,6 0.3 14.2 1.5 6.9
1952 2 ,3 3. 1 2 .9 4 .4 0.4 12 .1 1.14 7 .0
1953 : 1.9 2 ,3 2 ,9 14.3 0.5 12 ,2 2 ,4 6 ,5
1951. 1.7 2. 3 2 .9 4. 1 0.6 12 .0 2 ,5 6 .0

4 1955 : 1.9 2 ,5 2. 9 4 .0 0. 6 11 .9 2 .5 6,1
1956 : 2 .2 2 .6 2 .8 4.0 0. 5 12 .6 3 ,3 7 .5
1957 ‘ 1 .9 2.1 2,8 3.9 0.6 11.3 3 .4 7 .6
1958 : 1.7 2 .1 2.6 3, 9 0.6 12 .6 3.5 6.1
19 59 1,7 2 .5 2 .6 3 .8 0,3 13 .7 2 ,9 5 .7
1960 1. 7 2. 3 2. 5 3.7 :,3 14 .9 3.1 6.7
1961 : 1.5 2 . 3  2 ,4 3 .8 0,4 15 .5 3 .3 6 .6
1962 1,4 2 .2 2 .4 3. 7 0 .3 114,14 3 .0 6.4
1963 1 .3 2 .1 2 .4 3 , 7 0.3 14,14 3.5 7.1

1980 1.0 1.5 2.0 3.0 0 .4 12 .5 5 .5 8 .0

4 4.24875
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• Exh ib i t  2 . - Land use: Distribution of land area by states and land

• resource areas , by major  land uses , Red River Basin Studs’ Area ,
1962

State and land : Pasture : Forest : Other: Total
resource area : Cropland : range :woodland: land :inventoried

thousand acres 

Arkansas
86 : 23. 3 48.4 31 . 8 . 5 104 ,0

131 : 129 .6 54 , 4 180 .3 1.8 366 .1
• 133 : 222 .9 212 . 2 1 , 307 .4 11 .2 1, 753 . 7

119 : 12. 4 28 , 2 394.0 2.3 436.9
Sub—tota l   : 388.2 343.2 1,913.5 15.8 2,660.7

Louisiana
131 : 453 .7 397 .0 813 . 5 44.8 1 ,709.0
133 . : 100.6 330.3 2,235.9 141.8 2,808.6
134 : 19.8 38,7 50.0 1.6 110.1

Sub—total  .... : 574. 1 766 .0 3 ,099. 4 188 .2 4 , 627 .7

Oklahoma
131 : 63.9 42.0 44 ,4 1.9 152.2
112  . : 71.8 193 .5 119. 5 61 .2 446,0

84 : 13.6 2 1, 9 99 , 7 23 .9 159. 1
133 ‘ 259. 0 218.6 610.1 30 .7 1, 118 .4

85 : 164 , 5 337 .0 157 , 8 40 .0 699 .3
119 . : 44.1 119.2 2 ,042 ,9 81.0 2 ,287 .2
80 : 16.1 — .3 1.2 17 .6

Sub— total  633.0 932.2 3 ,074 .7 239 .9 4 ,879 .8

Texas
86 : 942.5 £443,Q 26~ .6 26 .7 1,681.8

131 . 70.8 37 .6 66.1 .1 174 ,6
133  : 767 .6 622 .7 1, 849 .9 17 .9 3 , 258. 1

84 : 12 .9 16 .2 13.2 8 .3 50 .6
Sub— total ..., : 1, 793 .8 1, 119 .5 2 , 198 .8 53 .0 5 , 165 .1

Bar iin to ta l  : 3 , 389.1 3 , 160 .9 10 , 286 .4 496 .9 17 , 333 .3

Source: CNI 1958 , w i t h  a d j u s t m e n t  to the Red River Bas in  memo of
June 30, 1965. “1962” data represent changes in large water areas and
non—inventory acreages .
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E x h i b i t  3 . - Land use : Dis t r ibu ti on of land by major land uses and states
by la nd reso urce ar ea group ings , Red River Basin Study Area , 1962

Land use and : Land Resource Areas
states 86 : 1~ 1~~[34: 112 ,85 :T33’,84,80: I1~ : Total 

thousand  acres 

Crop land
Ar kansas : 23 3 125 .6 — 222.9 12 .4 388,2
Louisiana  : — 473,5 — 100 .6 — 574 .1
Okiohoma : — 63.9 236.3 288 .7 44 1 633.0
Texas : 942 .5 70 .8 — 780.5 — 1 , 793 , 8

Sub—to tal ,, : 965 .8 737 .8 236.3 1,392 .7 56.5 3 ,389 .1

Pasture ran&e
A rkansas : 48)4 54 •4 — 212 .2 28 .2 343 ,2
Louisiana : — i435~ 7 — 330 .3 — 766 .0
Okla homa : — 42 ,0 530.5 240.5 119.2 932.2
Texas 1443.0 37 .6 — 638 .9 — 1,119 .5

Sub—total : 491.14 569.7 530.5 1,421 .9 147 .14 3 ,160.9

For est woodla nd
Arkansas  31, 8 180.3 — 1, 307 .14 394 .0 1,913.5
Louisiana : — 863.5 — 2 , 235 .9 — 3 , 099 .14

Oklahoma : — 414.14 277 .3 710.1 2,0142.9 3,07 14.7
Texas 269.6 66.1 — 1,863 .1 — 2,198.8

Sub—total : 301.4 1 ,154,3 277 .3 6 ,116.5 2 ,436.9 10,286,4

Other
Arkans’is : 0,5 1,8 — 11 .2 2.3 15 ,8
L ou i s i an a  : — 46,4 — 141 .8 — 188,2
Oklahom a : — 1, 9 101 . 2 55 .8 81 . 0 239 .9
Texas : 26 .7 0 . ! — 26 , 2 — 53 .0

Sub—total : 27.2 50.2 101 ,2 235 .0 83.3 496 .9

Basin total : 1 ,785.8 2 ,512 .0 1,1145,3 9 ,166 .1 2 ,724 ,1 17 ,333 .3

Source :  CNI 1958 w i t h  ad jus tments  to the Red River Basin memo of
Ju ne 30 , 1965. “1962” data represent  changes in large water areas and
non-inventory acreages.
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Exhibit 4 , — Population: Total , United States , Four—State Reg ion 1/, and Red Rive r Basth ,
1940 , 1950 , 1960 , and projected 1980 to 2080 —

Red Rive r Bas in portion of:
Year : United : Fou r—State Percent : Red River : percent : Arkansas : LouIs Lana : Oklahoma : Texaa

States : Region 1/ : of U.S. Basin : of U. S . : 2/ : 3/ : 4/ : 5/

— — thousands — — percent thousands pe rcent — — — — thou san ds 

19140 132 ,600 13 , 064 9 .9 1,885 .0 1.42- 194 ,8 717 .9 364 .8 607 .5

1950 152 ,271 114 ,538 9 .6 1,739 .0 1.114 166 .0 1146,0 274 .2 552 .8

1960 180 ,676 16 , 951 9,l~ l,7 0L# ,2 Ø,9l~ 141,7 824 .3 224 .3 513 ,9

1980 245 ,313 23 ,476 9.6 2 ,236 ,7 0.91 186 .1 1,137 .9 2514 .1 658 .6

2000 338 ,219 32 ,1459 9 .6 2 ,9148.1 0.87 244 .7 1,571 .1 287 .7 844 .6

2020 469 ,126 45 ,053 9 .6 3 ,898 .1 0 .83 321 .5 2 ,168 .3 325 .8 1,082 .5

2040 6141 ,3914 62 ,533 9 .6 5 ,172 .7 0.80 £422 .5 2 ,993 .2 369 .1 1,387 .9

2060 893 ,404 85 ,767 9 .6 6 ,884 .9 0.77 555 .2 4 ,131.6 £418. 2 1 ,779 .9

2080 :1 ,232 , 900 118 ,358 9.6 9,188.1 0.714 729 .5 5 ,703 .5 473. 7 2 ,281 .14

1/ Four—St ate Region : Arkansas , Louisiana , Okl sho,na , Texas

• 2/ Total population for 9 count ie s , RRB of Arkansas

~f Total pop ulation for 20 parishes , RR8 of Louisiana
• j~/ Total population for 13 eou nt iea , 149.8 of Oklahoma

51 Total populati on for 19 counties , RRB of Texas

Source: Serie s B Census of Popu lation , U . S. Department of Commerce; U~ S. Cor ps of Engineers, Mew Orleans
Distric t pop ulation projection study by basins (Marc h 1966)

5 4—248 79
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• Exhibit  5 — Projected Land Utilization : Land in Farms , Major Agricultural
Use with Crop Distribution , by Major Land Resource Area 3roupings , With-
out Project Development Red Riv.r Basin Study Ar ea , Projected 1980

‘tRA : LRA : LRA : LR’~ 80,: LP..A
Land u se : 86 :~~31 1314 85 , 112 : 8L~ 133 : 1 1 9  : Total 

- thousand acres 

Total cro l and: : 831 ,2 62,6 201.7 1 ,162.1 47.2 2,8hL~.8

Cotton : 114/.5 I~~ . 5 7.1 13,1 — 232.2
• Corn , silage : 1 .8 4,6 0.1 5.2 0.4 12 .1

• Corn , grain : 20 .5 15 .0 2 .6 7 .8 Z 45.9
Oats : -~~.O 5.9 5.0 2.2 — 5~ .1
Barley : Is ,5 — — — — 19 .5
Sorghum , silage  : 10.3 0,4 2 .5 6,0 0.1 19,3
Sorghum , grain , : 45,9 1.0 13.0 13. 7 0.1 73 .7
Wheat : 96.2 3.0 2.9 0.3 — 102.4
Rice : — 5.5 — — — 5.5
Soyoeans , forage , : 6.7 38,0 0.2 1.5 - 46.4

• Soybeans , beans , : 3.9 144.9 2.3 0.6 - 51.7
Peanuts  : 11.0 Z 12. 14 14,6 - 28.0
Sweet Potatoes , : Z 14,7 Z 5,3 - 20 .0
Vegetables  : 0.7 2.6 0.14 17 .9 — 21.6
Cowpeas : 0.14 Z 0.1 2.3 — 2.8
Sugarcane/sugar : - 1.0 — — — 1.0
Field seed crops

(other) 31.6 1,14 0.7 1.3 — 35.0
Alfalfa .,.~~~.., : 18.7 10.4 10.6 5.9 — 45,6
Other hay : 101.5 135 .9 140.5 236.7 20.8 535.14
Fruit , non-citrus : 1.9 6.8 0.8 5.3 — 113.8
Other  : 0.5 3.6 0.3 0.6 0.1 5.1
Not harvested:
idle , fallow , etc.: 38.1 64.8 27.2 1146.2 3.2 279.5

l’astured  : 229.5 198.6 73.0 685,6 22.5 1 ,209.2

Pasture..R,,i~je: 653.14 640.6 598.2 1 ,227.0 l14~,9 3 ,2h8,l

Forest—Woo.iland : : 261.7 1 ,173 .6 239.3 6,529.3 2,500.0 10,703.9
Grazed .. : 212.0 610.3 217.8 13,309.3 1 ,625.0 6,974.4

• 

• 
Not grazed .. : ~~~ 563.3 21.5 2,220.0 875.0 3,729.5

Other land : : 30.9 61 ,3 100.4 203.8 14.6 413 .0

Total lanu in farms :1 ,777 .2 2 , 5 4 . 1 .1 1 ,139 .6 9,122 .2 2,710.7 1/ ,249.8

‘94 4 24519
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Exhibit 6 — Projected Land Utilization : Land in Farms , Major Agricultural
Use with Crop Distribution , by Major Land Resource Area Grouping Without
Project Development , Red River Basin Study Area , Projected 2010

LRA : LRA : LRA : LRA 80, : LRA
Lai d Use : 86 :131 , 134:85, 112 :84, 133 : 119 : Total 

thousand acres 

Total cropland: : 795.1 592 .3 193 .13 1, 108 .0 45 . 7 2,734.5

• Cotton 77.14 30,2 /4,6 Z — 112.2
Corn , silage 0.7 3.0 0.1 1.8 — 5.6
Corn , grain ..., : 6.7 16.0 0.9 2.6 — 26.2

• Oats : 48.1 7.8 5,5 1.6 — 63.0
• Barley : 21 .0 — — — — 21.0

Sorghum , silage  : 13.0 0,5 2.6 3.0 0.1 10.2
Sorghum , grain .,,  : 61.0 2.8 13.5 8.0 0.1 85.14
Wheat 106.5 14,0 3.14 — — 113.9
Rice : — 5.0 — — — 5.0
Suybeans , forage , 7.1 6.8 0.3 1.8 — 16.0
Soybeans , beans •. : 14~3 78.2 2.7 0.8 — 86.0
Peanuts 5.9 Z 10,6 3.0 — 19.5
Sweet Potatoes  — 114 ,3 — 2.6 — 16.9
Ve~,etab1es 0.7 2.6 0.14 17.7 — 21 .14

Cowpeas . z .. — — — —
Su~arcane/sugar ,. : — 1.0 — — — 1.0
Field seed crops

(o ther)  . : 32.4 1.4 0.7 1.3 — 35,8
A l f a l f a  . : 19.5 14,0 10.5 6.2 — 50.2
O th er hay : 110,8 155 ,6 144.0 255.6 22 .2 588.2
Fruit , non—citrus . : 1.9 6.8 0.8 5.3 0.2 15.0
Other  : 0,6 14 ,0 0,3  0.3 0 .1 5 .3
Not harvested:

• idle , f a l l o w , etc : 25 , 1 65 .6 26. 8 125 .0 3.3 245 ,8
Pastured : 261.4 172 .7 65.7 671. 14 19 , 7 1 190 9

Pas ture Range 664 ,2 645 .1 611.4 1, 323. 7 167 .1 3:411.5

Forest—Woodland: : 2149,5 1,112.9 231.8 6 ,214.9 2 ,436.7 10,245.8
Grazed : 202 .1 578 .7 210.9 4,101.8 1,583.9 6 ,677 .14

• Not grazed 47.4 534.2 20.9 2,113.1 852.8 3,568.13

Other Iand : 48.1 99 .7 101.2 355 ,3 55.6 659.9

Total land ii  farms 1 ,756 .9 2,450.0 1,137.8 9 ,001.9 2 ,705 .1 17 ,051.7

4

4 • .• 4 4 . .,
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Exhib i t  7 - Land U t i l i .zat ion Land in Farms , Major Agricultural Use with
Crop Dis tribution , by Major Land Resource Area Grouping Without Project
Developm ent , Red Ri”er Basin , Extrapolated 2080

LRA : LRA : LRA i RA 80, • LRA
Lan : Use : R6 :131 , 134 :85 , 112: 64 , 133 : 119 : Total

- thousand acres 

Total  croj  l a n d :  : 940.9 668.7 196.9 1 ,075.5 51 .0 2,933.0

Cotton . 38 .7 .30,0 5.0 — — 73.7

Corn . sil ge ...... : 0.8 4.4 0.6 2.9 — 8.7

Corn . gr i n ...... : 7.6 23 .2 5.5 — — 36.3
Oa ts : 55 .3 12 .14 6,9 2,0 — 76,6
Bar ley  . . . . : 24 ,5 — — — — 24 .5
Sorghum , s i lage ,. : 4.0 0,5 2.8 3.0 1.7 12.0
Sorghum , grain .~~~~, : 96.2 8.14 114.9 10.0 0.1 129.6
Wheat : 142,0 5.1 14.5 — — 151 ,6
Rice : — 5.0 — — - 5.0
Soybeans , forabe : 8.0 19.5 0 .4 3 .4 — 31.3
Soybeans , beans ,~~ : 7 .5 155.9 3,7 1,5 — 168.6
Peanuts  : 5 .9 — 10,6 3,0 — 19.5
Sweet potatoes ... S - 14.3 — 2.6 — 16.9
Vegetables . : 0.7 2 .6 0.14 17 .7 — 21.4
Sugarcane/sugar ,,  : — 1.0 - — — 1.0
Field seed cro’ s
(other) S 33,9 1.~ê 0.7 1.3 - 37.3

A l f a l fa  : 22 ,0 2~i .9 13 0 9.1 71,0
Other  ha~ : 1 32.5 2( • .6 52 .2 299.6 25..’ /11 .3
Fruit , n t—citrus . : 1,9 6.8 0.8 5.3 0,7 15.5
Other : 0,6 4,5 0,3 0,3 0.1 5.8
Not harvt stcd:

i d l e , f a l l o w , etc : 23 .0 39 .5 25 .9 75 .5 3. 3 167 .2
Pastured : 335.8 105.7 48.7 638 .3 19 .7 1,1138.2

• Pas tu re—R ange : 665 ,0 645 .1 634 .0 1, 323 , 7 167 .1 3 ,1434 ,9

Forest—Wo i .dland : ~21.0 971 ,3 214.3 5 ,1481,3 2,289 .0 9 ,176.9
G razed : 179 .0 505.0 194.8 3,617 .6 1 ,486.9 5 ,983.3
N o t gra~’cd I42 ,0 466.3 19.5 1,863.7 802.1 3 ,193.6

Other land : : “1.1 105.7 107 .1 376 .8 59.5 700 .2

Total Ian in f.2rlns :1 olb .O 2 ,390.8 1,152.3 8,257 .3 2 ,56ó ,6 16 ,2/45.0

4 2 4 q 7
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Exhibit 8 —— Yields: Major crops and pas ture , R.d River Basin Study Area , 1962 , pr~ jec ted
1980, 20 10 , extrapolat ed 2080

Study area average Land Resource Area 86 Land Resource Area 131 , 1344
Crop and pasture : Unit : . . . . . . .

1962 1980 2010 2080 1962 1980 2010 2080 1962 1980 2010 2080

Cotton : lbs. : 422 603 870 1,508 390 590 830 1,400 560 705 1,020 1,750
Feed grains:

Corn : bu. : 31 50 63 88 30 49 55 69 35 58 68 91
Oats : bu. : 26 30 36 148 25 29 34 45 35 37 42 51~
Barley bu. : 21 24 27 34 21 24 27 34 —— —— —— ——

Sorghum bu. : 31 39 48 71 32 39 149 74 32 51 57 73
Wheat : bu . : 23 25 28 36 23 25 27 35 21 28 38 60
Rice l bs. : 3,250 4 ,640 6 ,120 7 ,640 —— —— —— —— 3,250 14 ,6140 6 ,120 7 ,640
Soybeans bu. : 22 27 41 75 214 27 30 38 22 27 142 77
Peanuts : lbs . : 753 850 1.170 1.802 720 810 950 1,090 —— —— —— ——

Sweet pota toes : bu . : 115 118 130 185 —— —— —— 87 91 100 121
Vegetables : cwt . : 65 69 92 131 53 58 62 72 62 714 88 120
Alfalfa & mixture .. : ton : 2.1 2.6 3.3 4.9 1.8 2 .44 3. 0 4 .4 2 . 3 2.7 3.8 6.0
Other has’ : ton : 1.3 1.6 2.2 3•l~ 1,2 1,~4 1.6 2 ,1 1.5 1.7 2.2 3.5
Sugar cane for sugar : ton : 19 27 33 47 —— —— —— —— 19 27 33 147
Fru i t , n o n — c i t r u s  .. ton 0.6 0.8 0.9 1.4 0.6 0.8 0.9 1.4 0.6 0.8 0.9 1.1

Pasture & range .... : AIM : 4.4 5.2 5.7 7 .1 5.0 5.7 6.3 7.7 5.8 6.7 7.4 9.0
Woodland pastured .. : AIiM 0.3 0.3 0.3 0.3 0.6 0.6 0.6 0.6 0.3 0.3 0.3 0.3
Crop land pastured ,. : A IIM 5.3 6.1 7.5 10.6 6.5 7.6 9,2 12.9 7.0 8,2 10.0 14 .2

Exhibit 8 -— Continued

Land Resource : Land Resource : Land Resource
Are a 85 , 112 : Area 80, 814, 133 : Area 119

Crop and pasture Unit 
1962 1980 : 2010 2080 : 1962 1980 2010 : 2080 1962 1980 2010 2080

Cotton : lbs. : 210 350 510 900 275 #25 —- —— —— —— —— ——

Peed grains :
Corn : bu. : 36 40 48 67 28 34 514 68 26 —— —— ——
Oats : bu. : 22 28 38 62 24 27 32 44 —— —— —— ——

Barley :bu . : 23 -— -- -- -- -— -- —— ——

Sorghum : ho, : 29 35 41 55 30 140 49 70 32 40 49 70
Wheat : bu . : 25 27 29 314 20 25 —- —— —— —— —— ——

Rice lb. : -— -—  -— —— —- —- -- —-

Soybeans : bu. : 22 30 39 61 18 28 37 58 —— —— —— ——

Peanuts : lb. : 800 940 1,320 2 ,207 585 7L40 1,050 1,770 —— —— —— ——

Sweet potatoe s : bu. : -- —— —— — — 168 197 300 540 —— —— —— ——

Vege t a b les cwt . : 63 72 84 112 77 88 102 135 Z Z Z Z
Alfalfa & mixture .. : ton : 2.6 2.7 3.0 14.0 2.4 2.6 3.1 14.3 —— —— ——

Othe r hay ton : 1 . 3 1. 7 2 . 3 3 .6 1 .3 1 . 7 2.14 4.0 1.0 1.1 1.4 2.1
Sugar cane for suga r : ton : —— —— —— —— —— —— —-  -— ——
Fruit , non—citrus .. : ton : 0.6 0.8 0.9 1.1 1.1 1.3 1.6 2.5 0.2 0.2 0.2 0.2

Pastu re & range ..., : AIM l4~~1# 5 , 0 5 . 6 7 .0 3, 9 4 ,5 5 . 0  6 . 2 3 .0 3, l~ 3.8 14.7
W oodland pastured .. : AIM : 0 .5 0 . 5 0 .5 0 .5 0.3 0 . 3 0 .3 0.3 0 .2  0 . 2 0 .2 0 , 2
Crop land pastured .. : AIM 4.6 5 ,1k 6.6 9.14 4,5 5 .2 6 .3  8 .9 4 .1 4.8 5.8 8.1

Z — Small quant it ies , or insign ificant.
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Exhibit 12 — Sawlog Prices for  selected Species Sold in Louis iana

Year P ine  Red Oak Swee t Gu m : Tupelo Gum
dollars per M board feet , f .o,b. mil l

1961 48.80 37.80 38.27 39.51

1962 47 .82 38 .91 39 .11 41 .85

1963 47 .59 38.70 39 .08 41.32

196/4 48.18 140.25 43.40 43.44

1965 49 .45 43.99 4/4.00 /46.8/4

1966 55 ,75 47.50 /49.00 50 .50

!/ Average of quarterly reports for each year. Quarterl y figures are
weighted ,

Exhibit 13 — Average 1966 Sawlog Prices , Louisiana , Red River Basin
Study Area

Species & Produe c Stumpage Local Delivery Point , f.o.b.
dollars per M board feet , Doyle Scale

Sawtini ber

P ine 35 .56 57 .62

Red Oak 19,10 45.90

Sweet Gum 19 . 78 47 , 70 4

Tupelo Gum 20.50 49,75

4 — 2 4 9 7 9
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Exhibit 14 — Wholesale Price Indexes for Southern Pine Lumber , U. S.
Average , Red River Basin Study Area

Nor mal : P ri ce : I ndex
Year : A l l  : Number One Number Two

Lumber : Dimension : Boards

(19’7-59 dverage : 100.0) index

1%1 95 .~ 99.7 92.7

1962 95.7 99.3 93 .1

95.4 99 .1 92.5

1964 95 .5 99.8 92 , 7

1965 97 .2 100.9 94.3

1966 106.3* 108.8* 104.6*

* Only eight months of data available

Exhib it 15 — Wholes ale Price Indexes for Hardwood Lumber of Sel ec ted
Speci es , U . S. Average , Red R iver Basi n Stud y Area

All hard— Select , red Number one
Ye:tr wood lIm ber : oak , f loor ing common gu m

(~~957—59 average 100.0) index 

1961 9è5 .5 99.1 93 .4

1962 98.3 95 .1 105 .0

1~~63 101 .5 101,5 110.0

1~~64 105.4 109.2 109 .4

• 1q 65 111 .3 114.8 117 .8

1966 125 .1* 135.0* 146.0*

* O i l y  e i g h t  m o u t h s  of data availabl4 :
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Exhibit 16 - Watershed Area and Floodp lain Land Use for CHI Watersheds
Authorized for Operations , Decembe r 31 , 1962 , Red Riv r Basin Stud y Area

• Tributary : :
Basin and : Wat€rshed : : Miscel—:

CNI Watcrsh~d Area :Cropland Pastureland :Woodland: laneous: Total

• acres

Irtterver iing Areas — Texas
3—21 /4b , 7814 U 3l0 1, 542 965 /40 3 , 857

Total 46, 784 1 ,310 1,542 965 40 3 ,857

• Intervening Areas — Arkansas & Oklahoma
3—3 6 29 , 575 2 ,388 1 ,1498 1,437 20/4 5,527
Total 29 ,575 2 ,388 1,498 1,1437 204 5,527

• Blue River
3—23 a 203 , 100 10 , 682 5 , 826 2 , 525 388 19 , 421

Total 203 ,100 10 ,682 5 ,826 2 ,525 388 19 ,421

Bo~~gy Cree k
3h 1—4 50,016 1,538 1,691 987 87 4 ,303
3h 1—5 107 , 968 3 , 019 3 , 1453 3,548 48 10,128
3hl—6 162 ,2’40 3,473 4 ,340 4 ,342 248 12 ,403
3h2—5 23 ,571 12 913 205 12 1 ,142
Total 343,795 8 ,102 10,397 9 ,082 395 27 ,976

Su lp hur Ri ver
3k-8 25 ,000 780 1,1490 110 70 2 ,1450
3k—13 31 ,400 1 ,800 1,220 0 90 3 ,110
Total 56 ,400 2 ,580 2 ,710 110 160 5 ,560

Loggy Bayou
3”—4 5,550 228 431 35 185 879

~ta1 5 ,550 228 431 35 185 879

Bayou P i er re
3n—3 57 ,610 3 ,779 2 ,358 1,908 61 8,106
Total 57 ,610 3 ,779 2 ,358 1 ,908 61 8,106

Ba you Jean de Jean
3—68 58,494 55 220 4 ,915 27 0 5 ,460

and Bayou Rapides
10— 17 140 ,406 10 38 864 48 960
Total 98,900 65 258 5 ,77 9 318 6, 420

Grand Total 8/41,7114 29,134 25 ,020 21 ,841 1,751 77 ,746

- • 4 .~4 8 79
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Bzhibtt 17 - Floodplain Land Use , Watershed s Considered Feasible for

~~ve1opmen t Within 10-15 Years , Red River Basin Study Area

Tributary : : :
Basin and :Vatershed : : : Miecel— :
CNI Watershed : Area :Cropland: Pastureland: Woodland: laneous:Total /~~

— - - - - - - - acres - - — - -

• Interven ing Areas - Texas
3—19 168,000 7,493 3,1S8 1461 115 11,527

• 3—25 133,363 3,719 3,828 5,778 75 13,400
3—25a 142,438 6,882 3,1144 2,874 130 13 ,030
3—27 7 , 3314 2 ,000 1,040 980 50 4,070
3—29 14,569 6,130 2,630 1,890 535 11 ,185
3—33 119,040 2,580 5,160 4,770 390 12,900
Total 584,7414 28,8014 19,260 16,753 1 ,295 66,112

Intervening Areas - Arkansas & Oklahoma
3—35 16 , 621 1, 765 3,239 2,1144 72 7,220
3—39 43 ,410 8, 717 18,062 0 1, 676 28 ,455
3~Ae0 55,324 3,175 6,1460 0 615 10,250
3—41 57,1483 2,245 5,560 5,310 180 13,295
3—46 15,380 1,018 2,411 1,907 169 5,505
Total 188,218 16,920 35,732 9,361 2,712 64,725

F Blue River
3—23 230,651 1 ,800 6,264 9,686 90 17 ,840
Total 230,651 1,800 6,264 9,686 90 17 ,840

Boggy Creek
3h1—2 2140,301 3,956 8,109 8,094 2 811 20 ,14113
3hl—3 30,541 422 1,327 428 45 2,222
3h2~Le 1414,253 1,200 3,600 7,080 120 12 ,000
3h2—6 206,230 3,230 6,800 6 ,800 170 17 ,000
Total 621,325 8,808 19,836 22,402 619 51 ,665

Kiamichi River
3i—2 9,171 1,935 728 917 70 3,650
3i~1e 39,6714 239 1,163 1,551 30 2,983
3i—8 37,997 212 1,14714 1,129 30 2,8145
Total 86,842 2,386 3,365 3,597 130 9,1478

Barkaan Creek
3—47 2,667 725 500 430 45 1 ,700
3—148 44 ,033 2,782 1 ,940 1,602 166 6,1490
Total 46 , 700 3,507 2 ,440 2,032 211 8,190

Continued
4—24919
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;xhibit 17 - I’loodp lain Land I;se , Wa tersheds Considered Feasible for
Deve1opii~ent Within 10-15 Years , Red River Basin Study Area--Continued

Tributary : :
Basin and : W a t e r s h e d :  : : :Miscel-:
CNI W a t e r s h e d :  A r e a :  Crop lan d :  P a s t u r e l a n d :  W o o d l a n d : l a n e o u s :T o t a l  j /

- - -. - - - — acres — - — — - - - —

Little R ive r
3j_L4 9~~,106 1 ,863 2 ,645 1 , 262 2140 ~ ,010

Total 94, 106 1 ,863 2 ,645 1 ,262 240 6 ,010

McKinney Bayou
3—52 125 , 308 5 ,850 7 ,915 13,835 300 27 ,900
3—53 55 ,222 7 ,950 14,950 7 ,500 550 30,950
3—54 28,866 7 ,17P 4,985 6,215 ~70 18,640

Total 209 ,39f’ 20,97 0 27 ,850 27 ,550 1 ,120 7~~,490

Sulphu r R iver
3k—9 62,/20 5~0 1 ,460 1 ,285 105 3,1120
3k_1.l 3,840 0 180 0 20 200
3k—l2 19 ,200 94 698 300 10 1 ,102
3k—l14 2014,600 775 3,688 1 ,597 54 6,1114
3k—17 135 ,040 987 5 ,077 5 ,428 0 11 ,492
3k—l8 77 ,440 393 3,8246 3,035 0 7 ,272F Total 502,840 2,819 14 ,949 11 ,643 189 29,600

Posten Bayou
3—57 61 , 306 9,460 2,740 3,520 280 16,000
Total 61 ,306 9 ,460 2 ,740 3,520 280 16,000

Red Rive r Main Stem
3-60 214,090 3 ,700 2 ,600 2 ,700 0 9 ,000
Total 214 ,090 3 ,700 2 ,600 2 ,700 0 9 ,000

Loggy Bayou
3m—I 8,600 0 1445 222 0 ~67
3m1 89 ,700 59 1,904 7 , 51 99 9 ,913
3m2—3 148,500 19 ,590 8,119 2 ,991 6 ,550 37 ,250
Tota l 2146,800 19 ,649 10 ,468 11 ,064 6 ,6149 47 ,830

Bayou Pierre
3n—2 92,199 1 ,9145 1,0140 4,695 0 7,680
Total 92.199 1,9145 1,040 4 ,f~QS ‘) 7,630

Cane River
3—64 104,181 2 16 3 ,308 8,308 113 11 ,9145
3—65 2142,116 479 11 ,322 22 ,113 306 314,220
3—66 103,456 131 6,313 11 ,857 159 18,460
Total 1449,753 826 20,943 42,278 578 64,625

Cont inued
a . 4~ 7 ’
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Exhibit 17 — Floodplain Land Use, Watersheds Considered Feasible for
Development Within 10—15 Years , Red River Basin Study Area--Continued

Tributary : : :
Basin and :Watershed: : : :Miscel—
CNI Watershed: Area :Cropland:Pastureland: Woodland :laneous : Total _~~~

• - - - — - — - acres — — - - — — -

~ayou Rigolette
3—69 20,180 1.486 4,256 5,283 665 11 ,690
3—70 247, 190 14 , 649 13 , 501 18,325 8242 37,317
Total 267 ,370 6. 13~ 17 ,757 23 ,608 1.507 49 ,007

Red River Backwater
3— 73 38 , 886 5 ,550 1,612 211,817 79 5 32 ,774
3—75 111 ,025 114,123 4 ,571 87 ,941 2 ,076 108,711
3—76 23,617 1475 1,890 21,017 235 23,617
Total 173 ,528 20,148 8,073 133,775 3,106 165,102

Chatlin Lake & Assoc iated Area
10—11 & 12 66,157 11 ,620 2,580 500 1 ,100 15 ,800?(
10—15 118,087 26,653 25,017 19,425 14,000 75,095
10—10 108,368 32,800 15,530 54,620 5,1418 108,368
10—13 156,338 43,600 414,315 119,800 5,285 143,000
10—114 821,200 17 ,410 6,900 16,990 12,2100 53,700
10—16 ‘45,819 20,057 8,054 5,168 12 ,540 45,819

Total 578 ,969 152 ,140 102 ,396 1146,503 /40,743 1441,782

Grand Total 24,458,837 301,880 298 ,358 24 72 ,429 59 ,469 1.132 .136

Potential benefit area
2/ Inc ludes Watershed 10-12

V—I 99
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Exhibit 18 - Floodp lain Land Use , Watersheds Considered Potentially
Feasible for  Development Af t e r  10— 15 Years , Red Rive r Basin Study Area

Tributary : : :
Basin and : Watershed :Cropland : Pasture— : Woodland : Miscel-
CNI Watershed: Area : : land : : laneous : Total

acres 

Intervening Areas — Texas
3— 30 117 , 624 1, 025 2 , 050 6 , 550 615 10 ,240
Total 117 , 6214 1,025 2 , 050 6 , 550 615 10,240

Intervening Areas — Arkansas  and Oklahoma
• 3—22 213 ,576 2 ,319 5 , 227  25 , 536 268 33 , 350
• 3—26 72,351 587 2,5L41 2 , 137 40 5, 305

• Total 285 ,927 2 ,906 7 , 768 27,673 308 38,655

L i t t l e  River
• 3j—2 74,41414 1,680 2 , 210 19 ,010 80 22 ,980

Total 74 ,4/44 1,680 2 ,210 19 ,010 80 22 , 980

• Sulphur River
3k—iS 9 ,600 195 750 5140 15 1, 500
Total 9 ,600 195 750 540 15 1, 500

Posten Bayou
3—57a 27 , 711.4 2 , 630 1, 000 1,000 145 14 , 775
Total 27,7144 2,630 1,000 1,000 145 4 ,775

Gr and Total 515 ,339 8 ,436 13 ,778 54 , 773 1 , 163 78 , 150

4 — ~~4I7~
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E x h i b i t  19 — F1o~ dp lain L~ind Use , Watersheds Considered not Feasible for
Development , Red Ri ver Basin  Study Area

Tributary Ba sin : :
ari d : W a t e r s h ed :  C r o p l an d :  P a s t u r e — :  W o o d l ;i n d :  M i s c e l — :  T o t a l

CN I  W a t e r s h e d  : Area : land : : l a n t ous :

acres

I iterv ening Areas — Tex s
1—20 21 . 572 100 260 1 ,500 40 1,900
3—214 72 , 5~ 9 5,97 5,180 4 ,240 310 15 ,700
3— 18 22 ,’~67 1 ,2011 2 ,750 20 ,260 490 24, 700

• 3—27 a  ?~ 3— 28  31 , 90 1 1 , 500 2 , 400 11 , 610 160 15 , 670
3—31 8,6k~4 1451 ) 600 2 , 980 40 4 , 300
3—38 160 . 515 925 9 , 210 20 , 550 305 30 , 990

• 3—42 244 , 012 8,800 17 , 000 28 , 000 1 , 100 54 , 900
3—44 41 , S81 1 , 730 1 , 730 13 , 490 350 17 , 300

• Total o03 ,621 20,705 39 ,130 102 ,630 2 ,795 165 ,260

I n t e r v e n i n g  Areas — A r k a n s a s  & Oklahoma
3— 32 74 , 363 90 797 905 18 1 , 810

• 3—34 45,631 94 925 814 17 1 ,850
3— 37 23 , 654 125 418 552 10 1 , 105
3—43 44,697 1 ,380 2 ,735 1,985 22 0 6 ,320
3—45 53 , 086 96 877 606 16 1 ,595
3—49 14 , 220 2 66 60 2 130

Total 255 ,651 1,787 5 ,818 ‘4,922 283 12 ,810

Boggy Creek
3h— 1 127 ,130 285 14,240 23 ,490 285 28,300
3h1—1 45,85 5 120 2 ,400 9,360 120 12 ,000
3h2—1 148,015 2,980 6,655 13 ,075 230 22 ,940
3h2—2 111 ,854 0 40 7144 16 600
3h2 — 3 148 , 643 76 1, 140 2 , 546 35 3 , 500

Total 581 ,1497 3,461 114 ,475 49 ,215 ~)S9 o7 ,S!40

K i a r n i c h i  R i v e r
3 i — 1  281 , 44S 38~ 1 , 930 6 , 845 2480 9 , 6140
3i—3 142,977 250 1 ,500 4 ,438 62 6,25(
3i— 5 254, 776 3~ 0 2,410 9.160 120 12 ,050
3i-~6 ~ 3i— 9 178 ,483 600 3 ,750 10 ,500 150 15 .000
3i— 7 232 ,~~~5 360 1 ,79 0 4 ,940 70 7,160

Tota l  1 , 090 , 03 1 1 , 955 11 , 380 35 , 883 882 5~~, 100

I ‘‘ c~~t ~~~
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Exhibit 19 - Floodplain Land Use , Watersheds Considered not Feasible for
Development , Red River Basin Study Area-_Continued

T r i b u t a r y Basin:  : :
and : Watershed : Cropland : Pasture—: Woodland : M i s c e l - :T ot a l

CNI Watershed : Area : : land : : laneous:

— - — — — — acres — — — — — — —

L i t t l e  R ive r
3j —1 38 , 710 1 , 220 785 14 , 995 0 17 , 000
3 j — 3  47 , 539 155 550 3 , 080 115 3 , 900
3j—5 53 ,696 590 1,880 9,440 40 11 , 950
3j — 6 84 , 857 480 2 , 255 9 , 4 10 80 12 , 225
3 j — 7  85 , 754 430 1 , 005 5 , 690 35 7 160
3j— 8 55 ,795 180 890 3 , 335 45 4 , 450
3j— 9 824 ,413 580 3 ,175 7 ,275 40 11 , 070
3j—1 0 63 , 713 560 2 , 985 7 , 125 0 10 , 670
3 j — l l  83 , 642 240 1 , 395 4 , 990 65 6 , 690
3 j — 12  43 , 246 15 135 1 , 500 20 1 , 670
3j— 13 93 ,157 35 250 3 , 325 0 3 , 610
3j—14 117 ,365 1,290 3 ,445 23 ,065 120 27 , 920
3j—1 5 122 , 753 454 2 , 266 12 , 250 70 15 , 040
3j— 16  110 , 449 121 819 5 , 250 45 6 , 235
3j—17 199 ,602 760 2 ,930 34 ,1410 70 38.170
3 j — l 8  31 , 639 320 1, 568 1, 280 32 3 , 200
3j—l9 217 ,693 420 1,570 10,110 70 12 ,170
3j—20 264,253 540 3 ,060 8 ,180 50 11 ,830

• 3 j — 2 1  205 , 021 40 330 3 ,690 40 4 , 100
3j1— l 231 ,525 1 ,200 2 ,400 8,660 40 12 , 300
3jl—2 166,569 70 580 6 ,480 70 7 , 200
3j 1—3 22 , 500 9 135 836 5 9S5
3j 1—4 77 , 153 30 250 2 , 790 30 3 , 100
3 j l — 5  38 , 027 15 120 1, 350 15 1 , 500

Tota l  2 , 539 , 071 9 , 7514 34 , 778 188 , 516 1 . 097 23 14 , 145

Bois d’Arc  Creek
3—5 0 92 , 012 93 ‘4 , 704 2 , 842 76 7 , 715
3— 51 62 , 096 105 3 , 835 1 , 260 50 5 , 250
Total 154,108 198 8 ,539 4 ,102 126 1 2 ,965

• * Maniece hi’you
3—56 73,818 1 , 760 9 ,020 11 ,000 220 22 , 000
Total 73 ,618 1 ,760 9 ,020 11 ,000 22 0 22 ,000

McKinney Bayou
• 3—55 36 ,692 2 , 145 2 , 275 10 , 170 30 14 , 620
• ‘ ‘ Total 36,692 2,145 2,275 10,170 30 l4 , t 2 0

Cont inued
4 - 2 4 8 1~~
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Exhibit 19 — Floodplain Land Use, Watersheds Considered not Feasible for
• Development , Red River Basin Study Area—~ Continued

Tributary : : :
Basin and :Watershed : Cropland : Pasture—: Woodland: Miscel— : Total
CNI Watershed: Area : : land : laneous

acres — — — — — — - —
• Sul phur River

3k—i 182,266 520 2,470 29,200 310 32,500
3k— 2 158 , 2 24 0 240 5 , 160 600 6 ,000
3k— 3 145 ,910 0 780 3 ,770 50 4 ,600
3k—4 2147,040 140 700 6,090 70 7,000
3k—S 131 ,840 7,700 3,670 24,960 370 36,700
3k—6 177 .920 2,430 12 ,540 22 ,065 305 37 ,340
3k—7 5,760 2,990 0 90 0 3,080
3k—b 175 ,400 2 ,070 12 ,385 7 ,605 470 22 ,530
3k—l6 8/4,2456 1 ,630 2,500 1 ,620 50 5,800
3k1—l 2148,960 0 10 ,780 35,160 940 46 ,880
3kl—2 97,520 1,050 10 ,500 9 ,240 210 21 ,00011

• 3k1—2a 138,000 — — — — —
Total 1 ,793,296 18,530 56,565 1144 ,960 3,375 223 ,430

Red River Main Stem
3—58 37 , 086 2 ,000 7 , 700 8 ,1475 200 18 , 375
3—59 39,900 3,850 13,900 14,235 350 32,335
3—61 77,342 5,990 18,850 13,900 960 39,700
3—62 35,572 730 1 ,650 3,760 100 6,240
3—7 1 92,729 14,752 16,111 24,060 4,542 49,465

Total 282 ,629 17 ,322 58 ,211 64 ,430 6 ,152 14 6,115

Cypress Creek
3L—l 524,9143 38,212 10,294 5,120 269 53 ,895
3L—2 195 ,500 8 2,602 12,086 244 14,9/40
3L—3 113 ,6 37 18 ,544 5 ,293 4 ,446 163 28,446
3L—14 133 ,298 0 1 ,020 9,073 88 10,181
3L—5 151 ,224 0 676 5,539 100 6 , 315

• 3L—6 124,164 30 1,299 5,277 69 6,675
3L—7 110,230 0 0 5 ,158 52 5 ,210
3L— 8 89 , 307 C) 1, 048 5 , 873 69 6 , 990
3L1—1 247,080 0 4 ,400 22 ,825 275 27 ,500
3L1._2 248,000 79 4 ,384 11 ,317 160 15 ,940
3Ll—3 241,350 0 3,088 16,019 193 19 ,300

• 3L1—4 106,6140 0 0 17 ,523 17 7 17 ,700
3L 1_5 243 , L440 1479 4 ,785 10 ,527 159 15 ,950• 3L1—6 249,230 688 6 ,880 9 ,460 i~ 2 17 ,200
Total 2,308 ,043 58 ,0140 45 ,7b9 140,2143 2,190 2146,2142

• Conti~iued
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Exhibit 19 — Floodplain Land Use , Watersheds Considered not Feasible for
Development , Red River Basin Study Area—_Continued

Tribu tary Basin: : : :
and : Wa tershed: Crop land : Pasture—: Woodland : Miscel— :Total

CNI Wa ters hed : Area : : land : : laneous :

— — — — — — acres — — — — — — —

Loggy Bayou
3m—2 196 ,102 0 800 10,1400 0 11 ,200
3m 1— l 114,663 0 1,850 16 ,650 0 18 ,500
3ml—2 147,079 0 3 ,050 114,23S 0 17 ,285
3ml— 3 128,149 0 915 7 ,595 0 8 ,510
3ml — 4 43 , 316 30 330 2 , 205 0 2 , 565
3m1—5 90,200 0 350 10 ,665 0 11 ,015
3m 1— 6 75,011 0 700 6 ,300 0 7 ,000
3m1—8 87 ,414 0 450 4 ,050 0 4 ,500
3m2— 1 42,123 4 ,105 16 ,1420 12,850 0 33 ,375
3m2 (a)—l 158,97 8 0 1,000 24 ,365 0 25 ,365
3m2(a)—2 54,243 0 200 1,800 0 2,000
3m2(a)— 3 27,229 0 160 2 ,700 0 2 ,860
3m2(a)—’4 68,858 0 100 1 ,170 0 1 ,270
3m2(a)—5 57 ,745 0 300 2 ,700 0 3 ,000
3m2(a)—6 84,769 0 615 5 ,545 0 6 ,160
3m2(a)—7 66,926 0 310 5 ,2400 0 5,710
3m2—2 21 ,520 1,550 4 ,650 6 ,600 0 12 ,800
Total 1, 4624 ,325 5 , 685 32 , 200 135 , 230 0 173 , 115

Bayou Pierre
3n—1 147,329 70 1,385 5 ,405 70 6 ,930
3n—4 237 ,162 162. 2,721.6 13 , 247 0 16 , 155
3n— 5 228,520 0 3 ,520 12 ,420 0 15 ,940
Total 613 ,011 232 7 , 651 31 , 072 70 39 , 025

Blac k and Saline Lakes
3o— 1 30,374 1,580 4 ,070 8 .900 160 14 ,710
3o—2 131 ,585 0 130 12,950 0 13 ,080
3o—3 135 ,355 0 370 14 ,000 0 14 ,370
3o 1—l 76 , 761 185 1, 220 5 , 255 40 6 , 700
3o l— 2 111 , 320 0 290 9 , 340 0 9 , 630
3o1—3 187,2321. 0 720 20,700 0 21 ,420
3o 1—4 215 , 980 0 2 , 200 21 , 640 0 23 , 840
Total 888,609 1,765 9 ,000 92 .785 200 103 ,750

Nantachie Creek
3— 63 S4,071 0 200 3 ,890 240 14,130
Total 54,071 0 200 3 ,890 140 4 ,130

Continued
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Exhibit 19 — Floodp lain Land Use , Watersheds Considered not Feasible for
Development , Red River Basin Study Area -— Continued

Tributary Basin: : :
and :Waters hed: Crop land :Pasture-: Woodland:Miscel— : Total

CNI Wa tershed : Are a : : la nd : :laneous:

acres 

Cane River
3—67 34,686 108 2314 6,974 49 7 ,365
Total 34 ,686 108 23/4 6,974 49 7 ,365

Bayou Rap ides
10—18 12 ,573 0 0 0 0 0

Total 12 ,573 0 0 0 0 0

Red River Backwater
3—72 80,590 0 5,000 30,943 0 35 ,9143
3..74 65 ,747 0 — 63,173 0 63,173
3—77 14,403 4,000 1,500 50,000 2 ,000 57 ,500~ /
3—78 65,163 — — — — —

3—81 87,523 2 ,250 3,000 69 ,000 750 75 ,000
Total 313 ,426 6 ,250 9,500 213 ,116 2 ,750 231 ,616

Chatlin Lake and Associated Area
10—6 9,991 950 1,100 5,200 80 7 ,330
10—19 9,583 0 0 0 0 0
Total 19,574 950 1,100 5,200 80 7 ,330

Grand Total 13 ,118 ,782 150 ,6 147 345 ,845 1,244 ,338 21 ,028 1,761 ,858

!~ 
Includes Watershed 3k1—2a

2/ Includes Watershed 3—78

4 — 2 4 8 7 ’l
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Exhibit 20 - Estimated Average Annual Flood Damages j/, Watersheds
Authorized for  Construction , December 31 , 1962, Red River Basin Study
A rea

Tributary Basin : Floodwater :
and : Agricul— : Nonagri— : Sedi— : Erosion : Indirect : Total

CNI Watershed : tural : cultural : ment : : : 
— 

dollars 

Intervening Areas - Texas
3—21 52,670 7,050 3,720 1,870 6 ,530 71 ,840
Total 52 , 67 0 7 , 050 3 ,720 1,870 6 ,530 71 ,8~40

Intervening Areas - Arkansas and Oklahoma
3—36 1140,790 23 ,250 1,490 4 ,270 16 ,980 186,780
Total 1140,790 23 ,250 1,1490 4,270 16,980 186 ,780

Bl ue River
3—23a 191 ,440 7 , 170 36 , 290 24 , 380 25 , 920 285 , 200
Total 191 ,24140 7 , 170 36 ,290 224 ,380 25 ,920 285 ,200

Boggy Creek
3hl—5 162 ,880 31,630 4 ,480 19 , 630 21 ,860 240 ,480
3hl—6 190,640 35 ,840 7,300 41,580 27 ,530 302 ,890
3h2—5 7,230 1,330 1,330 1,550 610 12 ,050
3hl—4 29,630 1,500 3,1430 12,120 5 ,000 51,680
Total 390,380 70 ,300 16,540 74 ,880 55 ,000 607 ,100

Sulphur River
3k—S 32,980 6 ,090 2 ,840 380 4 ,280 46 ,570
3k—13 36,420 3,010 11,110 1,750 7 ,840 60.130
Total 69,400 9 ,100 13,950 2 ,130 12 ,120 106 ,700

Loggy Bayou
3m2—4 9,660 29,2400 630 320 3,990 44,000
Total 9 ,660 29 ,400 630 320 3,990 44 ,000

Bayou Pierre
3n-3 57 ,750 0 940 8,610 6,720 74,020
Total 57 ,750 0 9140 8,610 6,720 74,020

Bayou Jean de Jean and Bayou Rapides
3-68 and 10-17 2,000 0 0 0 0 2,000
Total 2,000 0 0 0 0 2,000

Grand Total 914,090 146,270 73,560 116 ,460 127 ,260 1 ,377 ,640

!~ 
Adjusted normalized prices

4 — 2 4 8 1 4
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Exhibit 21 - Estimated Average Annual Flood Damages for Watersheds
Considere d Feasible for Development Within 10—15 Years , Red R iver Basin
Study Area

Trthutary Basin : F~1oodvater :
and : Agricul-: Nonagri-: Sediment : Erosion : Indirect: Total

CNI Watershed : tural : cultural:

— - — — - — — dollars — — — — - — —

Intervening A reas - Texas
3—19 138,720 79,790 4,270 20,570 24,33e 267,680
3-25 207,200 26,800 4,500 4,000 214,200 266,700
3—25a 29/4,100 63,800 1,600 5,300 36,500 401,300
3—27 0 0 2 ,570 0 260 2 ,830
3—29 82,540 0 210 0 0 82,750
3—33 215 ,1420 6 , 7L1.0 10,680 210 17 , 121.0 250 , 190

Tota l 937 ,980 177 , 130 23 ,830 30 ,080 102 ,430 1,27 1,450

Intervening Areas - Arkansas and Oklahoma
3—4 1 122 , 640 1,000 0 0 4,040 127 ,680
3_h O 33,080 0 0 0 0 33,080
3—35 314,910 1,360 570 230 2,720 39,790
3—46 10,980 270 0 0 420 11 ,670
3—39 112 ,020 0 0 0 0 42 ,020

Tota l 243 ,630 2 ,630 570 230 7 , 180 2524 , 240

Bl ue R iver
3—23 201,780 21.0,790 6 ,080 20,020 26 ,870 295 ,540

Total 201 , 780 40 ,790 6 ,080 20 ,020 2 6 ,870 295 ,540

Boggy Creek
3h2—6 113,820 26 ,770 12 ,090 20 ,050 17 ,270 190 ,000
3h2— 14 56 , 700 10 ,080 7 ,870 11,7 60 8,610 95 ,020
3h1-.2 116 ,144 0 2 ,600 25 ,210 14 ,920 15 , 920 175 ,090
3h 1—3 11,2 50 1,840 1,590 6 ,840 1, 980 2 3 ,500

Total 298 ,2 10 41,290 146 ,760 53 , 570 43 ,780 483,610

Kiamichi R iver
3i—2 143,820 0 0 0 0 43,820
3i—k 23,150 4,940 5,1240 1,320 3,2450 38,000
3i— 8 20 ,890 3,1440 1,260 1,821.0 2 ,7140 30 , 170

Total 87 ,860 8 , 380 6 ,2400 3,160 6 ,190 111 ,990

Ba r kman Creek
3—147 10,250 1410 0 0 530 11 ,190
3—48 51,080 2,0i40 0 0 2 660 55 ,780

Total 61 , 330 2 , 21.50 0 0 3 , 190 66 , 970

Continued ----
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Exh ib i t  2 1 - Estimated Ave rage Annua l Flood Damages fo r  Watersheds
Cons ide red Feasible for  Development Within 10—15 Years , Red Rive r Basin
Study Area—_Continued

Tributary Basin : Floodwater :
and :Agricul— :Nonagri- :Sediment : Erosion : Indirect : Total

CNI Watershed : tura l :cultural:

— — — — — — dollars — — — — — - —

Little River
3j—4 78,010 11,130 14,760 1,200 9,510 1014,610

Total 78 ,010 11,130 4 ,760 1.200 9,510 1021,610

MeKinney Bayou
3—52 150,370 0 0 0 0 150,370
3—53 216 ,560 0 0 0 0 216 ,560
3—54 86,420 0 0 0 0 86 ,420
Total 453,350 0 0 0 0 453,350

Sulphur River
3k— 9 24 , 900 2 ,24/40 1,170 240 2,880 31,630
3k—li 240 3,230 50 0 350 3,870
3k—l 2 14 , 270 2 , 140 1,09 0 /440 1, 790 19 , 730
3k—l4 59 ,250 14,960 8,850 24 ,100 10,710 117 ,870
3k—17 107,250 9 ,900 6,595 2 ,810 12 ,510 139 ,065
3k—18 80,640 7 ,500 1,580 1,950 9,170 100,840
Total 286,550 40 ,170 19 ,335 29 ,540 37 ,410 413 ,005

Pos ten Bayou
3—57 347,160 0 0 0 20 ,620 367 ,780
Total 347,160 0 0 0 20 ,620 367 ,780

Red River Ma in Stem
3—60 30,350 0 0 0 3,040 33,390
Total 30,350 0 0 0 3 , 040 33 , 390

Loggy Bayou
3ml—7 24,150 26 ,250 0 0 5,040 55 ,14240
3m2—3 59,950 0 0 0 0 59 ,950
3m—l 3,150 100 1,360 110 520 5,240
Total 87,250 26 ,350 1,360 110 5,560 120,630

Bayou Pierre
3n—2 48,310 10,000 270 750 5 ,930 65 ,260
Total 148 , 310 10 , 000 270 750 5,930 65,260

Cane Rive r
3—66 83 , 180 1, 840 350 23 0 1,510 87 , 110
3-64 21 , 240 1, 3L10 240 160 1, 100 24 , 080
3—65 26 , 910 3 ,040 570 390 2 ,490 33 ,1400
Total 131 ,330 6,220 1,160 780 5,100 1144,590

Continued
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Exhibit 21 - Estimated Ave rage Annual Flood Damages for Watersheds
Cons idered Feasible for Development Within 10—15 Years , Red R iver Basin
Study Area —— Cont inued

Tributary Basin: Floodwater
and : Agricul—:Nonagri- : Sediment: Erosion : Indirect: Total

CNI Watershed : tural :cultura l :

— — — — — — dollars — — — - — — —

Bayou Rigolette
3—69 51 ,360 2,570 0 0 2,700 56,630
3—70 220,5140 11 ,300 14,100 0 11 ,800 247 ,740
Total 271 ,900 13 ,870 4 ,100 0 114,500 3024,370

Red R iver Back-water
3—76 179 ,350 0 — — 17 ,930 197 ,280
3—75 272 ,060 0 — — 6,720 278 ,780
3—73 117 ,860 0 — — — 117 ,860
Total 569 ,270 0 — — 24,650 593 ,920

Chatlin Lake & Assoc iated A reas
10—li & 12 53 ,390 0 — — — 53 ,390
10—15 0 0 0 0 0 0
10—10 162,575 0 — — — 162 ,575
10—13 & 14 572 ,860 0 — — — 572 ,860
10—16 368,250 0 — — — 368 ,250
Total 1,157 ,075 0 — — — 1 ,157 ,075

Grand Total 5 ,291 ,345 380,410 114,625 139,440 315 ,960 6,241 ,780

3.1 Adjusted normalized prices
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• E xhibit  23 — Land Capability Class and Subclass Distribution by Major Land
Uses, Arkansas , 1962 Conditions

Land Capabi l i ty
Class and : Cropland : Grazing : Woodland : Miscellaneous: Total
Subclass : : Land : : Land 

thousand acres 

Class I Total 60,1 33.8 714.6  0.68.5

Subclass l Ie 102 .8 95.5 267 .8 — 466.1
Subclass Its 63.2 23.8 21.4 — 108.24

• Subclass 11w 21.3 9.1 76.6 — 107.0
Class II Total 187.3 128 ,14 365.8 — 681.5

Subclass lIle 97 .0 71.1 328.2 — 496.3
Subclass I l ls  — 0.8 7.3 —

Subclass 111w 30.1 140.6 256.8 — 327.5
Class III Total 127.1 112.5 592.3 — 831~ 9

Subclass I’/e 5.14 22.8 1I45 .0 — 173.2
Subclass IVs 3.7 3.1 6.0 — 12.8
Subclass IVy 1.0 12.6 168.7 — 182.3
Class IV Total 10.1 38.5 319.7 — 368,3

Subclass Vw 1 ,21 16,0 2~35.1 — 302.5
Class V Total 1,14 16.0 285.1 — 302.5

Subclass VIe 1,3 12.6 146.7 — 160.6
Subclass VIs 0.9 — 15.4 — 16.3

Class VI Total 2.2 12.6 162.1 — 176.9

Subclass Vile — 1.0 35.5 — 36.5
Subclass V h s  — 0, 21 78.14 — 78.8
Class Vii Total — 1.4 113 .9 — 115.3

Unclass i f ied  — — — 15 ,8 15.8

Total 388.2 3143.2 1,913.5 15.8 2 , 660 .7

Continued
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Exhibit  23 — Land C a p a b i l i t y  Class and Subclass Dis t r ibu t ion  by Major Land
Uses , Louisiana , 1962 Condit ions--Cont inued

Land Capability : :
Cla ss an d : Crop land : Grazing : Woodland : Miscellaneous: Total
Subclass : Land : : Land 

thousand acres 

Class I Total 169.9 63.2 25.2 13.5 271.8

Subclass lIe 72.0 89.7 335.6 50.9 5148.2
Subclass u s  2.2 1.2 28.7 2.0 324,1
Subclass 11w 1145.8 1142.2 203.8 21.2 513.0
Class II Total 220.0 233.1 568.1 74.1 1,095.3

Subclass lIle 4l~2 106.0 517.3 42,2 706.7
Subclass I l ls  3.7 3.8 814.5 7.8 99.8
Subclass 111w 129.9 171.5 362 ,4 12.0 675.8

Class III Total 174 .8 281.3 9614.2 62 .0 1,1182 ,3

Subclass lye 7.14 31.4 186 .6 23 .8 2 21.9.2
Subclass IVs 0.,1 0.8 5 , 1.4 0 , 2 6 .5
Subclass IVw — 13.14 169.3 0.7 183 ,24

Class IV Total 7 .5 245 .6 361.3 24 .7 439 .1

Subclass ‘/w 1.1 103.0 836.0 3.1 943,2
Cla ss V Total 1.1 103 .0 836 .0 3 .1 9243 .2

Subclass VIe 0.6 lle , 9 142 .0 4 , 3 161.8
Class VI Total 0.6 114.9 142.0 24.3 161.8

Subclass VIle 0.2 214.6 183.1 5.0 212 .9
Subclass V h s  — 0.3 19.5 1. 5 21.3
Class VII Total 0.2 214.9 202.6 6.5 2314.2

Total 5714,1 766,0 3,099.4 188.2 4,627,7

Continued---
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Exhi bit 23 — L and Capab i l i t y  Class and Subclass Dist r ibut ion by Major Land
Uses , Oklahoma , 196 2 Conditions--Continued

Land Capability : :
Cl.tss and : Crop land : Grazing : Woodland : Miscellaneous: Total
Subclass : l and : : Land 

thousand acres 

Class I Total 97.4 29.1 50 ,5 4 ,24 181,14

Subclass lIe 174,0 126.5 78.1 34.6 413.2
Subclass I t s  28 .2 11,6 2 .6 6 .2 248.6
Subclass 11w — 5.8 36.3 0.5 242 .6

Class II Total 202.2 1143.9 117.0 41.3 5014.4

Subclass lile 2l~~.5 2414.7 158.9 85.4 708.5
Subclass 111w 46 .0 36 .3 69 .4 2 .3 154.0
Class III Total 265.5 281.0 228.3 87.7 862,5

Subclass IVe 2 9.1.1. 100.4 115.8 21.3 266 .9
Subclass IVs — 1.5 10,3 3.7 15.5
Subclass IVw 0.6 6.9 11.4.6 0.9 23.0
Class IV Total 30.0 108.8 140.7 25.9 305.4

Subclass ~1w 20.7 52.5 344.3 16.9 434.24
Class V Total 20.7 52.5 3Z~4~ 3 16.9 143L4~~14

Subclass VIe 17.1 112.8 343.9 59.5 533.3
Class Vi Total 17 ,1 112.8 343.9 59.5 533.3

Subclass V h s  0.1 2014.1 1,850.0 4.2 2,058.14
Class VII Total 0,1 204j 1,850.0 4.2 2 ,058 ,14

Total 63 3.0 932.2 3,074.7 239 .9 4 ,879.8

Continued
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Exhibit  23 — Land Capability Class and Subclass Distribution by Major Land
Uses , Texas , 1962 Conditions——Continued

Land Capabi l i ty  : :
Cl ass and : Cropland : Grazing : Woodland: Miscellaneous: Total
Subclass : : Land : : Land 

th ousa nd acres 

Class I Total 48.0 21.3 12.4 — 81.7

Subclass l I e  416 , 9 124.0 72 .5 — 613.4
Subclass  [Is 250 .1 714.8 74 .1 — 399.0

• Subcla ss 11w 21.5 5.1 2.9 — 31.5
Class II Total 690,5 203 .9 1)49.5 — 1,043.9

Subclass IlIe 691.2 433 ,5 384.1 — 1,508.8
• Subclass IlI~ 53.3 25 .3 247.0 — 125.6

Subclass iuIw 12.5 13.3 83.8 — 109.6
Class III Total 757.0 24 72.1 514.9 — 1,7244.0

- . Subcl ass lye 115.2 113.2 228 .1 — 456.5
Subclass IVs 0.6 — — — 06

• Subclass IVy 25.3 27 .24 222 .7 — 275 ,4
Class IV Total 141.1 1240,6 450.8 — 732 ,5

Subclass Vw 81,9 151.7 578.7 — 812.3
Class V Total 81,9 151.7 578.7 — 812.3

Subclass Vie 9,7 11.1,1.1. 175.2 — 199.3
Subclass Vis — 2.8 0.6 — 3,4

Class VI Total 9.7 17.2 175.8 — 202.7

Subclass VI le 64.3 112.7 314.9 — 49 1.9
Subclass V h s — — 1,8 — 1.8

Class VII  Total 64.3 112.7 316.7 — 1493~ 7

Unclassif ied 1.3 — — 53 . 0 54 ,3

Total 1 ,793 .8 1,119,5 2 ,198.8 53.0 5 ,165 .1

Cont inued 
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Exhibi t 23-Land Capability Class and Subclass Distribution by Major Land
• Uses , Red River Rasin Study Area , 1962 Cond itions——Con tinued

Land Cap a b i l i ty : :
C l a s s  and : Crop land : Grazing : Woodland : Miscellaneous: Total
Subclass : : Land : : Land 

thousand acres 

Class I Total 375,4 147 ,4 1o2.7 17.9 703.4

Subcl,is lIe 765.7 435.7 754.0 85.5 2 ,040.9
Subclas u s  343.7 111,4 126.8 8.2 590.1
Subclas s 11w 190,6 162.2 

- 319.6 21.7 694.1
Class II Total 1 ,300.0 709 .3 1 ,200.1.1. 115.4 3 ,325.1

Subcl ass t I l e  1,048.9 855.3 1 ,388.5 127.6 3 ,420.3
Subclass Il ls 57 .0 29.9 138.8 7.8 233.5
Subcl ass 111w 218.5 261.7 772.4 14.3 1,266.9

Class III Total 1,324.1.4 1,146.9 2 ,299.7 149.7 14,920.7

Subclass lye 157 .4 267.8 675.5 45.1 1,145.8
Subclass IVs 4.4 5.4 21.7 3.9 35.4
Subclass IVw 26 .9 60.3 575.3 1.6 664 ,1
Class IV Total 188.7 333.5 1,272 .5 50.6 1,845.3

Subclass Vw 105.1 323.2 2 ,044.1 20.0 2 ,492.4
Class V Total 105 .1 323 .2 2 ,041.4.1 20.0 2 ,492.1.4

Subclass VIe 28 .7 154 .7 807 .8 63 ,8 1, 055 .0
Subcl ass VIs 0.9 2.8 16,0 — 19.7

Cl ass VI Total 29 .6 157.5 823.8 b3 ,8 1 ,074,7

Subclass  VI l e  64 .5 138 .3 533 , 5 5.0 741 .3
Subclass V h s  0,1 204.8 1,949.7 5.7 2 ,160,3

Class VU Total 64.6 343.1 2 ,483.2 10.7 2 ,901.6

Unclassified 1.3 — — 68,8 70.1

Total 3,389.1 3 ,160.9 10 ,286.24 496,9 17 ,333.3

Source: 1958 N a t i o n a l  I n v e n t o r y  of Soil and Water Conservation Needs
ad jus ted  t o  1962 conditions and rounded to nearest 100 .5cre s
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Exhibit 24 — Status sod Management Policy of Federally Owned Forest I.Inds , Red River Basin Study A res , 1962

State , County : Total Forested Other Accessible
or Parish and Area : Area Area to Public : Type of Land Management
I ns ta l la t ion :

acres - — — —
Arkansas

Howard
Ouschita Nationa l Forest 300 300 — 300 Mu 1tiple~ uae , include s recreation

Lafayet te
Bodcau Reservoir , CE 1 ,150 1,150 - 1 , 150 Mul t ip le—use , princ ipal ly  h u n t i n g

available for other recreation
Pol k

Ouach ita Nstiona l Forest 105 , 500 105 , 500 - 105 , 500 Mul t ip le — use , inclu des recreation
TOTAL, Arkansas 106 ,950 106 .950 — 106 , 950

Louisiana
Bossie r

Barkadale A i r  Force Base 22 , 031 17 , 6142 4 , 389 L imited Mult iple  fores t  use , public use by
(17 ,642) special permit onl y

Bodcau Reservoir, CE 26 ,490 26 ,1490 — 26,490 Multiple—use , principally hunting
available for othe r recreation

La. Ordnance Plant (A)~~) 1,600 1,600 — None Timbe r , W/5 protec t ion and w i l d l i f e
production

Total , Bossier Parish 50,121 45 ,732 14,389 26 ,490
Cla iborne

Kisatchie National Forest 500 500 — 500 Mult i ple—use , includes recreation
Grant

Kisatchie National Forest 41 ,800 41,800 — 41 , 800 Mult ip le~ use , includes recreation
Natchitoches

lUsatchie Nationa l Forest 122 , 000 122 , 000 — 122 , 000 M u l t i p l e — u s e , includes recreation
Camp Polk Military Reservation 4,900 4,900 — None Limited management for timber pro-

duction and W ,-~ pr otection
Total , Natchitoc hes Parish 126 , 900 126 ,900 — 122 ,000

Rap ides
England Air Force Base 2 ,400 — 2,1400 None No area for recreational development
Kisstchie National Forest 7 ,100 7 ,100 — 7,100 Mul t iple—use , includes recreat ion
Miscellaneou s parcels 1 ,735 — 1,735 None No ares for recreation development

Total Rapide s Parish 11 ,235 7 ,100 4 ,135 7 ,100
Sabine

Camp Polk Military Reservation 5 ,400 5 ,400 — None Limited Management for timber pro~
duction an d W/S protection

Vernon
Camp Polk Military It eservation 4 ,500 14,500 — None Limited Management for timber proW

duc t ion and W/S protection
Webster

Bodcsu Reservoir , CE 9 , 1400 9 ,400 — 9 , 400 Mul t ip le — use , p r inc ip a l ly  ~ u Ot in~~~,

Available for other recreation
Kisa t chie National Forest 11 , 6814 11 , 6814 — 11,684 Mul tiple~ use , includes r e c r a t i o r.

La, Ordnance Plant (AMC) 11 ,900 4 ,289 7 ,611 None Timbe r and wildlife product ion and
W/5 protection

Total , Webster Parish 32 ,984 25 ,373 7 ,611 21 ,084
W inn

Kisatchie National Forest 59 ,300 59 ,300 — 59 , 300 M u l t i p le—use , includes r ec lea t i on
TOTAL , Lou is iana 332 ,740 316 , 605 16 ,135 278 , 274

• Oklah oma
LeFlore

Ouachita Nat ional  Forest 85 ,300 85 ,300 — 85 ,300 M u l t i p l e— u s e , includes recreat ion
McCurta in

Ou schit a National Forest 50 , 300 50 , 300 — 50 , 300 M u lt i p l e - u ~ e , inc ludes  re,-. - ea t iun
P i t tsb u rg

Nava l Ordnance Depot 4 , 300 1,280 3,020 None W i l d l i f e pr oduc t ion
TOTA L , Oklahoma 139 , 900 136 , 880 3 , 020 135 , 600

Texa s
Bowie

‘ Red River Depot and Lone
Star Ordnance Plant (A~K )  35 ,725 28 ,000 7 ,725 None Timber and wildlife pr~~duct~

end W/g protection
‘ 5 Texar kana Reservoir , CE 1/ 35 , 500 314,850 650 34 ,850 Limited multiple—use , dedicat ed

mostly to recreation
Federal Correctional Inst. 875 — 875 None Not available for recreation

Tota l , Bowie 72 ,100 62 ,890 9,250 314 ,850

Continued
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Exhibit 24 - Status and Management Pol icy of Federally Owned Forest Lands , Red Rive r Basin Study Are a , 1962--
Cont inued

~~~~~~~ County  Total Forested Other : Access ib le
or Parish and Ares : Area Area : to Publ ic  Type of Land Management
I n s t a l l a t i o n  : 

acre s — — — —
Camp

Ferrell s Bridg e Reservoir , CE 1,200 1,200 — 1 ,200 Limi ted mul t iple—use , dedicated
most ly  to recreation

Cass
Texarkana Reservoir , CE 22 ,600 22,175 1425 22,175 Lim ited mul t iple—use , dedicated

mostly to recreation
Fannin

Panhandle Nat iona l  Grasslands 19 , 028 2/ 530 18,498 19 , 028 Manage d range lands and 1 , 07 0 acres
— water . Availa ble for recreation

Grays on
Texhoma Reservoir , CE 600 — 600 600 Used mainly  fo r  recreation

Harrison
Longhorn Arsenal (AMC ) 8 ,600 4 ,500 14 , 100 None Timber and wildl i fe  production

and W/g protection . No recreation
Marion

Ferrell’s Bridge Reservoir , CE 6 ,100 5 , 7140 360 5,740 Limited multiple—use , dedicated
mostly to recreation

Morris
Fe r r el l ’ s Bridge Reservoir , CE 1, 000 1,000 — 1 ,000 Limited mul ti ple—use , dedicated

mostly to recreation
U pshur

Farrell’ s Bridge Reservoir , CE 2 ,300 2 ,300 — 2 , 300 Limited mu l t i p l e—use , dedicated
most ly  to recreation

TOTAL , Texas 133 , 528 100 , 295 33 , 233 86 , 893

1/ Corps of Engineers management of reservo ir lands does not include regular timber ha rvest. Ent ire area
wil l probably be devoted to meeting recreation demands .

2/ This area was include d in inventoried lands in 1958 CNI . No commercia l forest land.
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Exhibi t  25 — 1962 Summarization of Treatm ent Accomp lished on Private
Forest La nds , Red River Basin Study Area

Total Acres
Measure to 12/31/62

Field Planting 306 ,290

Int erplanting 23 ,900

Underplanting 25 ,900

Timbe r stand improvement 657 , 500

Total 1 ,013,590

Source: State Forest agencies and SCS records , reports by forest
industry

Exhibit 26 — 1953—62 (10—year) Summarization of Treatment Accomplished on
National Forest System Lands , Red River Basin Study Area

Total  Ins ta l led
Measure Uni t  1953 — 62

Tree planting Acres 42,894

Timber stand improvement Acres 253,307

Range improvement ( reseeding)  Acres 2 , 012

- ‘ Eros ion control Acr es 2 , 244

Chann el stab i l i z a t ion Miles 13

Total Acres 300,457

Mi les  13
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Exhibi t  27 — 1962 Development of Recreation Facilities on National Forest
System Lands on Base Area , Red Rive r Basin Study

Use : Unit Number : Acres : Miles

Camping Fam i ly Uni t 132 65

P icn icking Famil y Unit  177 77

Hi king Trail 4 3.5

Vis tas Stop !~ 
2 1

Swimming Area 2/ 10 19

Boating Area 3/ 4 1,060

Total Development 1,222 3.5

1/ Includes parking area
2/ Includes beach area with bathhouse and showers
3/ Includes dock or ramp fac i l i t i es

Exhibit 28 — 1963 - June 30, 1966, Development of Recreation Facilities on
National Forest System Lands , Base Area , Red River Basin Study

Use Unit : Number Acres Miles

Camping Famil y Uni t 145 50

Picnicking Famil y Uni t  79 25

Hiking Trail 1 .5

V istas Stop 1/ 4 4

Swimming Area 2/ 3 4

Boating Area 3/ 1 8

Total Development 233 91 .5

1/ Includes parking areas
2/ Includes beach area with bathhouse and showers
3/ Includes dock or ramp facilities
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Exhibit 29 — Summary of l ivestock and l ivestock products requirements , Red
River Basin Study Area , 1962 , 1980 , and 2010

Commod ity : Uni t : 1962 : 1980 : 2010

— — — m i l l i ons — — — —

Beef and veal !~ 
: Lbs. : 622 .9 1, 131 .9 2 , 339 .1

Lamb and mutton 1/ ‘ Lbs. : 2.0 3.0 8.0

Pork 1/ : Lbs. : 85.5 69.2 115.5

Chickens 1/ : Lbs. : 13.0 18.1 35.1

Tu rkeys 1/ : Lbs . : 4.9 16.7 29 .14

M i l k  2/ Lbs . 565.9 1 ,061.4 2 ,841 .8

Eggs No. 571.14 1 ,693.7 2 ,782 .4

Live we ight
2/ Fat solid basis
No te: Requirements  conf orm to Jul y 1965 ERS data. “Current and Pro-

jected Agricultura l Product Requirements , U .S.” Table 4, page 8
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Exhibit 30 - Food and Fiber Requirements, Red River Basin Study Area , 1962
projected 1980 and 2010

Crop : Unit : 1962 : 1980 : 2010

- thousands - - - - - -

50~~
Cotton : bale : 323 175 249

Feed grains:
Corn  : Bu, : 6,136 2,1146 3,470
Oats ‘ Bu. : 1, 2614 1 ,169 2,063
Barley : Bu. : 350 870 1,765
Sorghum , grain : Bu. : 1,882 11 ,1135 6,818
Feed units’ : : £495,261 427,369 692,700

Wheat : Bu. : 2,0114 5,565 6,661
Rice : Lbs. : 269,300 1424,400 52’4,900
Soybeans  : Bu. : 1,684 5,626 8,159
Peanuts  Lbs. : 246,162 148,040 78,1430
Sweet Potatoes .  : Eu. : 14 ,183 5,120 8,410
Vegetables  : Cwt. : 1,613 1,955 3,206
Alfalfa & mixture  : Ton : 171 257 1417
Other hay  : Ton : 823 1,271 2,355
Sugarcane for sugar  Ton : 35 210 439
Fruits , non—c itru s  : Ton : 17 11 25
Miscellaneous ..... 

Note : Requirements conform to July 1965 ERS data , “Current and Pro-
jected Agricultural Product Requirements, U. S.,” and “U. S. Feed Grain
Requirement s”

- • 4 - 2 4 S 7 9
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Exhibit 31 - Annual Household Water Requirements: Rural Farm and Ru ra l
Non-farm , Red River Basin Study Area , 1962 , 1980 , and 2010

Gallons Used : Annual household water requirement
Year : per day

per person J.J : Rural farm : Rural non-farm : Total

- - - m i l l i o n  gal lons  - - - -

1962 70 14,928 17 ,8148 22 ,776

1980 100 4,515 2~- , 773 31 , 288

2010 : 119 3 ,705 33 ,5—~9 37 ,25L~

Estimates based on research conducted within the Red R iver Basin
Study Area

Exhibit 32 — Livestock numbers and Water Requirements , Red Rive r Bas in
Study Area 

~~ 
1962 , Projected 1980 and 2010

Ann ual Wa ter
Livestock : Livestock Number :Daily Water : Requirements

1962 : 1980 : 2010 :Use Per Head: 1962 : 1980 : 2010

- - thousands - - gallons — - million gallons

Cattle & calves : 2,110 2 ,808 3 ,970 15 11,552 15 ,374 21 ,736

Horses & mules : 58 38 23 10 212 139 814

Hogs & p igs : 305 252 230 3 334 276 252

Sheep & lambs : 58 68 85 2 42 52 62

Broile rs 2/ 70 ,159 107 ,450 225 ,6145 .04 236 362 760

Chickens ,
4 urns. & older: 3,460 7,907 9,884 .04 51 115 1144

Turkeys : 228 2148 281 .06 5 5 6

Total : — — — — 12 ,432 16,323 23 ,0144

Whole counties are represented in the four Basin States of Arkansas ,
Louisiana , Oklahoma, & Texas

2/ Assumed 12 weeks for total broiler production

S
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£.hnbit 33 — Recr.at ion D..and Kni.t .ng and Proj ,ct.d Tot. 1 Annual , Su..r , and Anra g. Sunda y lM..nd Lb Act ivi ty Occasion, by Sub,.r...,
R.d Riv.r 5a.in Study Ar.., 1980 , 1980 , .~d 2020

A r.rag. S u r  Sunday Total Sum r Total Annual
Act m it7 or Part is ipa t rot D.aatd in A c tivity $~~1~ Par t it ipa t ion: Doeand In A ct Iv lt y 0cc.— Part in ipat ion: D.s,nd in Act I vity )5cna—

Ac ti5ity Group Rat. p.r ,00n. Rat . P.r .iun. (1 000) Rate P,r .ion. (1 ,000>
(51 ,000) 1960 1980 2T70~~ ($1 , 000) T960 1960 2020 ($1 ,000) 1960 1980 7070

Sub-ar .. I

Cano.ing 0.0011 190 400 1 ,300 0.034 5 .9 11 .3 $9.1 0.056 9.7 18.7 8.
Boa t ing, Sai l ing and
W.t.r.kiiog 0.02> 2 3 ,690 7 ,100 24 ,600 0,689 116 .9 229.9 792.8 1.367 237 ,8 .58.1 1 ,573 .0

St.i..ing 0.0681. 11 ,900 22 ,800 78 ,700 2 ,221. 366 ,9 742.0 2 ,559 .1 3 .110. 51.0.0 1 ,035.7 5~57l. 7

Sabtutil — 25 ,780 30,300 154 ,400 — 512 ,7 983.2 3 ,391.0 — 787 .5 1,510.5 1,209.1

C~~ p ing 0.0115 2 ,000 3 ,800 13 ,200 0 .213 37 .1 71. 1 240 .1 0.443 77.1 147 .8 509.8
picnic k ing L 0.02 26 3,930 7 ,500 26 ,000 0. 734 127 .7 244 .9 844 .6 1.552 270.0 517 .8 1,785.9

SubtotA l — 5 ,930 11.300 39 ,200 — 164 .8 316 .0 1,089. 7 — 347 .1 665. 6 2 ,295. 7

Play ing 0 e .  0.0051 890 1 ,700 5 ,900 0.165 26,7 55 .1 189.9 0.721 12 5 .4 240.6 829 .6
Pi.Sing (Intidin tal) L 0.0076 L ,320 0,000 8,700 0,246 .2 ,4 82. 1 283.1 0.093 103 .2 197 .8 682 .4
Scgbt...ing L 0.0276 4,800 9,200 31 ,600 0.896 155 .9 299 .0 1 ,051.0 2.851 496,0 951.2 3~280.6
Hiki fl 9 0.0029 500 1 ,000 3 ,300 0.095 16.5 31.7 109.3 0.196 34.1 65. 4 225. 5
Batur . Walk ,  0,0095 1,650 3 ,200 10 ,900 0 .308 53.6 102 .8 354 ,4 1.485 258. 4 495. 5 1,708.8

Subtot al — 9 ,160 17 ,600 60 ,600 — 297 ,5 570 ,7 1,967 .7 — 1 ,017 .1 1 ,950.6 6,726 ,9

Total — 30 ,870 59 ,200 204 ,200 — 975 .5 1,869.9 6 ,448.4 — 2 ,151 ,7 4 ,126.7 14 ,231.7

Sub-ar. . 2

Canoe ing 0.0011 135 274 1,110 0,034 4 .1 8 .5 34 ,2 0 ,056 6,8 13 .9 56,4
soattng, Sailing and -

Wa n.r.ltiing 0.52 12 2 ,560 5 ,280 2 1 ,360 5.688 83. 4 171. 6 694 .1 1.367 565 .4 340. 5 1 ,377 .2
Swi,..ing 0.0684 8 ,280 17 ,040 68 ,910 2 .224 269.1 554.0 2 ,240 ,5 3. 104 375 .5 773.2 3 ,127 .1

Subtotal — 10 ,970 22 ,594 91 ,380 — 356 ,6 734 ,1 2 ,968,8 — 547 .7 1 ,127 .6 0 ,560.7

Camp ing 0.0115 1,390 2 ,860 11 ,580 5,213 25 ,8 53 ,1 214 ,6 3,443 53 ,6 110 ,4 446 .3
Pitn~o4ing 0.0226 2 ,730 0 ,630 22 ,7 7 0  0.734 88.8 182 .8 739 .4 1.552 187 .8 386. 6 1,563 .5

Subtntal — 4 ,120 8 ,490 34,350 — 114 .6 235 .9 954 .0 — 241 .4 497 .0 2 ,009.8

P l a y ing Gas.. 0.0050 620 1,270 5 ,140 0.165 20 .0 u I )  166.2 0.721 87 .2 179.6 726. 4
Fi.bi ng (Incidental) : 0.0078 020 1,890 7 ,660 0. 246 29 .8 61 .3 247 .8 0.593 71.7 147 .7 597 .4
Sigbt a.eing 0.0276 3 ,340 6 ,880 27 ,600 0. 896 108 .4 223 .2 902 .6 2. 851 344 .9 750 .2 2 ,872 .2
Hobing • 0.0029 350 720 2 ,920 0.095 11.5 23 .7 95 .7 0.196 23 , 7 46 .8 597 .5
Natur. Walk. 0.0095 1,150 2 ,370 9 ,570 0.308 37 ,3 76 .7 310 - 1.425 179 .7 369. 9 1 ,496 ,0

Subtotal — 6 ,380 13 ,130 53 ,090 — 207 .0 426 .0 1 722 ,6 — 707 .2 l ,u5t .2 5 ,889 .5

Total — 21 ,470 44 ,214 178 ,820 - 678 .2 1,396 .0 5 ,645 ,4 — 1,496 .3 3 ,080.8 12 ,460 .0

Sub-are a 3

Canoeing 0.0011 490 1,020 4 ,320 2 .034 15 .2 31.6 5)3 ,5 0.056 25 .0 5 2 .) 219 .9
noating, Sailing and

Wa ter nkiing 0.0212 9 ,460 19 ,730 83 ,230 0,689 307 .3 8 - Lu  2 ,705 .0 1.367 609 .7 1 ,2’2 .0 5 ,366,9
St.is.ing 0.0684 30 .500 83 ,650 268 ,540 2 ,224 991 .9 2 , 0t9 ,u 8 ,73 1. 5 3.104 1 ,384.4 2 , 064 .3 12 ,100 .0

Subtot.l — 40 ,450 84 ,400 356 ,090 — 1,314 .4 2 ,752 .1 11 ,570 ,0 — 2 ,019 .1 0 ,012 .4 17 ,773 .3

Cam p ing 5.5115 5 ,130 10 ,700 45 ,150 0,213 95 ,0 138 .2 4 5 )  .5 0.443 197 .6 4 12 .2 5 ,739 .2
Plcv iokitg 0.5226 10,080 01 ,030 88 ,730 0.734 327 .4 683 ,0 2 - 4 : -

, 1,5 5 2  692 ,2 1,444 .1 6,093.2

Subt o tal — 15 ,210 31 ,730 133 ,880 — 4 2 2 .4 681.2 3,33 3 ,2 — 889 .8 1 , 5 6 .3 7 ,53 2 ,4
Playing Ga,.. 0.0051 2 ,270  4 ,750 20 ,020 0.165 73 .6 153 .5 6.s 7 .9 0. 72 1 32 1. 6 570 .0 2 ,9 )L~Fi,hing (Incidental) 0,0076 3 ,390 7 ,070 29 ,840 0,246 109 ,7 228 ,9 945 ,9 0.593 264 .5 501. 8 2 ,32 6 ,)
Scght...icg 0.0276 12 ,300 25 ,680 108 ,360 0.896 399. 6 833. 7 3 ,517 ,7 2.851 1,2 7 1 .5 2 ,652. 6 11 .198 ,2
Hiking L 0.0029 1 ,290 2 ,700 11,360 0,095 42 ,4 88 .4 373 .0 0,196 87 ,4 182 .4 769 .5
Nature Walk.  L 0.0095 4 ,240 8 ,840 37 ,300 0,308 137 ,4 286.6 1 ,209 .2 1.1.85 662.3 1 ,385 .9 5 ,630.2

Subtotal — 23 ,490 49 ,040 206 ,880 — 762 ,7 1 ,591 ,1 6,713 ,5 — 2 ,607 .3 5 ,439 .7 22 ,951. 7

Total — 79 ,150 165 ,170 696 ,850 — 2 ,499 ,5 5 ,224 .4 21 ,616 ,7 — 5 ,Sln .2 11 ,508 .4 48 ,557 .4
Sub— ar,. ~
Canoe ing  0 , 0011 1,410 3 , 150 11 ,770 0.034 43 .6 97 ,4 383 ,7 0,556 71,9 160 ,3 599,0
Boat ing, Sailing and
W.t.r.kiing 1 0.0212 27 ,220 60 ,700 226 ,750 0.689 884 ,6 1,972 .7 7 ,369 ,4 1.367 1 ,755.1 3 ,913 .9 14 ,621.1

Sol~~ ing L 0.0684 67 ,820 195 ,880 731 ,390 2.224 2 ,855 .4 6,367.8 23 ,787.4 3.104 3 ,985 .2 9,887 .2 33 ,200 .0
Subtotal — 156 ,450 209 ,690 970 ,110 — 3,783.6 8,437 .7 31 ,520 .5 — 5 ,812.2 12 ,981.4 48,420.2

Ca.p ing 0.0515 14 ,760 32 ,930 123 ,000 0.213 273 .5 609.8 2 ,278 .2 0.443 569 ,8 1 ,268,4 4 ,738 .2
pirn iobing 0.0226 29 ,020 64,710 241 ,720 0.734 942 .4 2 ,101.5 7 ,850.7 1.552 1 ,992.6 4 ,443. 6 16 ,600.0

Subtotal — 43 ,780 97 ,640 360 ,720 — 1 ,215 ,9 2 ,711 .3 10 ,158 .8 — 2 ,561,4 5 ,712. 0 25 ,338.2
Play ing Gas.. 0,0051 6 ,550 14,600 54 ,550 0.165 211. 8 472 . 4 1 ,754 .8 0.72 1 925 .7 2 ,064 .3 7 ,7 15. 7
Ft,hing (Incid.noal) 0.0076 9 ,760 21 ,760 81,290 0.246 315 ,8 704 .3 2 ,635 .2 0,593 761 .4 1 ,607 .8 6 ,342 ,6
Sight...ing 0.0276 35 ,440 79 ,020 Q95 ,250 0.896 1 ,150 .4 2 ,565 .4 9,583 .4 2 .851 3 ,660.4 8,157 .8 30,493.7
Hibing 0.0029 3 ,7 2 0  8 ,300 31 .020 0, 095 122 .0 272 .0 1 ,016 .1 0.196 251. 6 561. 2 2 ,096.4
Natur. 9.16. 0.5095 12 .200 27 ,200 101 .610 0 .308 595 .4 981 .8 3,254 .3 1.480 5 ,908.6 4 ,251 .8 15 ,893 .2

Subtota l  — 67 ,670 150 ,880 563 ,670 — 2 ,195 .4 4 ,995 ,9 15 ,289 ,9 — 7 ,505 ,7 56 ,757.9 82 ,527 .6

Sub—ar ea Tot . )  — 227 ,900 508 ,2 10 1,898 ,500 — 7 ,194 .9 16 ,044 .9 59 ,939 .2 — 15 ,879 .3 35 ,411. 7 132 ,285.9

Me ir Total — 359 390 776 ,794 2 ,978 ,370 — 11 ,547 .6 24,535 .2 93 ,649.7 — 25 ,043.0 54 ,127 .2 207 ,535.0

~1. a_ ?* ’ H
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E x h i b it 34 - County Income : Population and Per Capita Personal Income , by
Sub-area , State and County, Red R iver Basin Study Area , 1960

Pe r cap ita
Sub—area by state 1960 : personal County

and county : population : income income

th usand
dol l a r s  do l l a r s

Sub-a rea 1
Oklahoma :

Atoka : 10,352 773 8 , 002
B r y a n  : 24,252 1,072 25 ,998
Choctaw : 15 ,637 895 13 ,995
Coal : 5 ,546 1 , 082 6 , 001
Hughe s : 15 ,144 1,123 17 ,007
Johns ton  : 8,517 1,057 9 ,002
Murray  : 10 ,622 1 ,318 14 ,000
Pittsburg 34,360 1,193 4t,,.991
Pontotoc : 28 ,089 1,388 38,988

T tal 152 ,519 1,141 173 ,984

Sub-area 2
A rkansas :

Hetnpstead : 19 ,661 966 18 ,993
Howard : 10,878 1 ,011 10,998
Little R iver : 9,211 868 7 ,995
Polk : 11,981 1,002 12 ,005
Sevie r : 10,156 985

Oklahoma :
Lat imer : 7,738 1,034 8 , 001
LeI” lore : 29,106 996 28,990
McCur tain ‘ 25 ,851 619 16 ,002
Pushmataha : 9,088 ~80 7,997

Total : 133 ,670 905 120 ,985

Sub—area 3
At-kansas:

Miller : 31 ,686 1 ,136 35 ,995
Texas :

Bowie 59,971 1,334 80 ,001
Delta : 5 ,860 1 ,02~4 6,001
Fannin : 23 ,880 1 ,131 27 ,008
Frank l in  : 5,101 1,17 6 5 ,999
Grays on : 73 , 043 1,492 108 , 980
Hopkins : 18 ,594 1,237 23 ,001
Hunt : 39,399 1,396 55 ,001
Lama r : 34,234 1,198 L4l ,012
Red R iver : 15 ,682 1 ,020 15 ,996
Tiius : 16 ,785 1,370 22 ,995
Wood : 17 ,653 1,360 24,008

Total : 341,888 1 ,304 1445 ,997

4 4 0 7 L  Con t inued
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Exhibit 34 - County Income : Population and Per Capita Personal Income by
Sub-area , State and County , Red River Basin Study Area , 1960--cont inued

Per capita
Sub-area by state : 1960 : personal : County

and county population : income : income

dollars thousand
dollars

Sub—area 4
Arkansas :

Columbia : 26,400 1,174 30 ,994
Lafayette : 11 ,030 816 9,000
Nevada : 10 ,700 841 8,999

Louisiana :
Avoye l les : 37 ,606 824 30,987
Bienville : 16,726 1,016 16,994
Bossier 57 ,622 1,371 79 ,000
Caddo 223 ,859 1,693 378 ,993
Ca tah oula : 11,421 788 9 ,000
Claiborne : 19,407 1,082 20 ,998
DeSoto : 24,248 866 20,999
Evangeline : 31 ,639 759 24 ,014
Grant : 13 ,330 900 11,997
LaSalle : 13,011 1,153 15 ,002
Lincoln : 28,535 1,156 32 ,986
Natchitoches : 35 ,653 841 29 ,9814
Rapide s : 111 ,351 1,17 6 130 ,949
Red Rive r : 9 ,978 802 8,002
Sabine : 18,564 1,023 18,991
St. Landry : 81,493 810 66,009
Webs ter : 39 ,701 1,285 51 ,016
Win n : 16 ,034 998 16 ,002

Tex~’3:
Camp : 7,849 1,147 9,003
Cass : 23 ,496 1 ,107 26,010
Gregg : 69,436 1,685 117 ,000

in Harrison : 45 , 594 1 , 184 53 ,983
Mari on : 8,049 870 7 , 003
Morr is  12 ,576 1,352 17,003
Panola : 16,870 1,126 18 ,996
Upshu r : 19 ,793 1,212 23 ,989

Total • 1,041,971 1,232 1 ,283 ,903

Note: The total PCPI for each sub-area is a weighted ave rage based on
population and PCPI by county

4 4 8 7~
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Exhibit 35 - Preliminary Allocation of Fishing Use to Proposed United
States Department of Agriculture Reservoir Projects , Red R iver Basin
St udy Are s , 1980 and 20 2 0

: CNI : t~orma1 Pool : MID Fishing —

State : Watershed : (Acres) : 1980 : 2020

1980

Arkansas 3j~44 60 700 900
3—52 230 2,800 3,500
3—56 80 1,000 1,200
3—57 110 1 ,300 1 ,700
3m—1—7 (3) 1914 2,300 2,900
3m— 1—7 (7) 170 2,000 2,600

Sub—total 8414 10,100 12 ,800

Louisiana 3m-2—3 (1) 1,050 15 ,800 21 ,000
3m—2.-3 (2) 170 2,600 3,400
3n—2 1,950 29,300 39,000
3—65 (21) 60 900 1,200
3—65 (1) 100 1 ,500 2,000
3—65 (35) 80 1,200 1 ,600
3—66 80 1,200 1 ,600
3—70 480 7,200 9,600
3—68 & 10—17 1,030 15 ,500 20,600

Sub—total 5,000 75 ,200 100,000

Okl ahoma 3—23 235 1,200 1,600
3—35 100 500 700
3-41 100 500 700
3i—4 3145 1,700 2,400

Sub—total 780 3,900 5,400

Texas 3—19 (35) 250 4,300 4,500
3—19 (38) 52 900 1,000
3—25a 3140 5,800 6,100
3—29 214 400 500
3k—14 306 5,200 5,500

Sub—total 972 16,600 17 ,600

Totals 7,596 105,800 135 ,800

Cont inued

S 
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Exhibit 35 - Prelim inary Allocat ion of Fish ing Use to Proposed United
States Department of Agriculture Reservoir Projects , Red R iver Basin
Study A r ea , 1980 and 2020 1/—- Continued

: CNI : N ormal Pool : MID Fishing
State : Watershed : (Acres) : 2020

2020

Arkansas 3 .57 60 900

Texas 3k-li 187 3,200

Totals 211.7 4,100

!~~ 
Methodology developed by Bureau of Sport Fisheries and Wildl ife.

Based on fishing needs for impounded waters for the individual states.
Plans proposed by other Federal and State agencies will offer competit ive
opportunit ies and change these gross allocations presented .

in
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Exhibit 36 — Existing and Projected “Average Summe r Sunday ” Demand and Needs for Water—
Orientated Recreation Facil ities , with Needs Expressed in Facilities , Sub—area 14 1/ , Red
Rive r Bas in Study Area

Suppl y and demand :
by t ome pe r iod : Boating : Swimming - : Camping : Picnicking

Act .  0cc. Act . 0cc. Act. 0cc. Act . 0cc.

1960
~~~

‘
~age Summer Sunday demand : 27,220 87,820 14,760 29 ,020

Supply:
Public & private : 36,567 11 ,498 3,729 15,429
SCS 2/ : - - — —

Unaatiif ied demands : +9 , 347 76 ,322 11,031 13 , 591
Needs expressed in
facilities : — 127 acres 2,206 units 1,359 tables

1980

~~~‘iage Summer Sunday demand : 60,700 195 ,840 32,930 64,710
Supply:

Public & private 3/ : 36,567 17,864 6,930 23,292
1980 SCS : 2,777 17 ,340 1,608 13,055

Unsatisfied demand : 21 ,356 160,636 214,392 28,363
Needs expressed in
facilit ies : 42,712 acres 268 acres 4,878 units 2,836 tables

2020
K~~i~age Summer Sunday demand : 226,750 731,590 123 ,000 241,720

Supply:
Public & private 3/ : 36,567 17 , 864 6 , 930 23 ,292
2020 SCS : 2,804 54,600 5,235 32,900

Unsatisfied dem and : 187,379 659,126 110,835 185,528
Needs expressed in
facilit ies : 374,758 1,099 acres 22 ,167 units 18,553 tables

Continuad
!/ Sub-area 4 includes the following count ies: Columbia , Lafayette , and Nevada (Arkansas);

Avoyellea , Bienville , Bossier , Caddo , Catahoula , Claiborne , DeSoto , Evangeline , Grant, LaSalle ,
Lincoln, T4atchitoches, Rapides , Red River, Sabine , St . Landry, Webster , Winn , (Louisiana);
and Camp , Cass , Harrison , Marion , Morris , Upshu r , Panola , and Gregg (in Texas).
2/ No Soil Conservation Service projects prior to December 31, 1962 with recreation

fac il ities.
3/ Projected data for 1980 and 2020 are an enlargement of existing facilitie s that were

reported on December 31, 1962. (Table 66) These data do not include SCS fac i l ities ,
NOTE : Projected 1980 and 2020 public supply data are not available at this t ime. When

proposed plans for project development are rece ived by BOR , public supply will be del ineated
by Federal , State , and local agency, including SCS projects.

in
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Exhibit 36 — Existing and Projected “Average Summer Sunday” demand and needs for Water—
Orientated Recreation Facilities , wit h Needs Expressed in Facilities , Sub—a rea 3 1/,
Red River Basin Study Area--Continued

Supply and demand : :

by time period Boating : Swimm ing : Camp ing : Picnicking

Act. 0cc. *ct. 0cc. Act. 0cc. Act, 0cc.

1960
~~~~age Sumne r Sunday demand : 9 ,1460 30 ,500 5 ,130 10,080

Supply:
Public & private : 16 ,558 1,852 2 , 1148 7 ,570
SCS 2/ : - - -

Unsatisfied demand : +7 ,098 28 , 6148 2 , 982 2 ,510
Needs expressed in

facilities : 48 acres 596 units 251 tables

1980
~~age Summer Sunday demand 19,730 63,650 10,700 21,030
Supply:
Public & private 3/ : 16 , 558 2 ,886 3 , 991 11,1430
1980 SCS — 

: 601 4,020 368 2 ,870
Unsatisfied demand : 2,571 56 ,7414 6 , 3141 6,130
Needs expressed in
facilities : 5,142 acres 95 acres 1,268 units 673 tables

2020
X~~~age Summer Sunday demand 83,230 268 ,540 145,150 88,730

Supply:
Public & private 3/ : 16 ,558 2 ,886 3,991 11,1430
2020 SCS — 

: 695 14 ,760 1,470 8,190
Unsatisfied demand : 65,977 250,894 39,689 69 ,110
Needs expressed in
facilities : 131,9514 acres 418 acres 7,938 units 6,911 tables

Continued
1/ Sub—area 3 includes the following counties: Miller (Arkansas); Bowie , Delta , Fannin ,

Franklin , Grayaon , h opkins , Runt , Lamar , Red River , Titus , and Wood (in Texas)
2/ No Soil Conserva t ion Service projects prior to December 31, 1962 wit h recreation

facil i t ies,
3/ Projected data for 1980 and 2020 are an enlargement of existing facilities that ~~rereported on December 31, 1962 . (Table 66) These data do not include SCS facilities.
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Exhibit 36 - Existing and Projected “Average Summer Sunday” Demand and Needs for Water-
Orientated Recreation Facilities, with Needs Expressed in Facilities, Sub—are a 2, !~~ 

Red
River Basin Study Area — Continued

Supply and demand
by time period : Boating : Swimming : Camping : Picnicking

Act. 0cc, Act. 0cc. Act. 0cc. Act. 0cc.

1960
X~~~age Summer Sunday demand : 2,560 8,280 1,390 2,730

Supply:
Public & private 4 ,818 1,199 2 ,431 7 ,468
SCS 2/ : — — - —

Unsati fied demand : +2 ,258 7 ,081 .1, 0141 .4,738
Need s expressed in
facilities : — 12 acres — —

1980
~~~ age Summer Sunday demand : 5 , 280 17,040 2,860 5,630

Supply:
Public & private 3/ : 14 ,818 1 ,863 14 ,528 11 ,274
1980 SCS : 302 3, 000 180 1,1440

Unsatisfied demand : 160 12 , 177 +1 ,8148 +7 , 0814
Needs expressed in

facilities : 320 acres 20 acres — —

2020
AV~iage Sumner Sunday demand : 21 ,360 68,910 11 ,580 22 ,770

Suppl y:
Public & private 3/ : 4 ,818 1, 863 4 ,528 11 ,274
2020 SCS : 302 6,600 660 3,500

Unsatisfied demand : 16,240 60,1447 6,392 7,996
Needs expressed in
facilities : 32 ,1480 101 acres 1,278 units 800 tables

Continued
Sub—area 2 includes the following counties: Hempstead , Howard , Little River, Polk, and

Sevier, in Arkansas; and La t imer , LeFlo re , McCurta in , and Pu s!’matah.a in Oklahoma .
2/ No Soil Conservation Service projects prior to December 31, 1962 with recreation

facilities
3/ Projected data for 1980 and 2020 are an enlargement of existing fac ilities that were

reported on December 31, 1962. (Table 66) These data do not include SCS facilities.
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Exhibit 36 - Existing and Projected “Ave rage Summer Sunday ” Demand and Needs for Water—
Orientated Recreation Facilitie s, with Needs Expressed in Fac il ities , Sub—area 1 1/,
Red River Basin Study Area - Continued

Supply and demand :
by time period : Boating : Swimming : Camping : Picnicking

: Act. 0cc. Act. 0cc. Act , 0cc. Act. 0cc.

1960

~~~ age Summe r Sunday demand : 3,690 11 ,900 2,000 3,930
Supply:

Public & private : 6,907 1,233 1,756 3,595
SCS 2/ : — — - —

Unsati f ied demand : +3 ,217 10 , 667 244 335
Needs expressed in
facilities : — 18 acres 149 units 3L~ tables

1980

~V~~age Sumner Sunday demand : 7,100 22,800 3,800 7,500
Supply:
Public & private 3/ : 6 , 907 1 ,233 3, 264 5,427
1980 SCS : 117 720 75 560

Unsatisfied demand : 76 20,847 461 1,513
Needs expressed in

fa c il itie s : 152 acres 35 acres 92 units 151 tables

2020
~~~ age Summer Sunday demand : 24,400 78,700 13,200 26,000

Supply:
Public & private 3/ : 6,907 1,233 3,2614 5,427
2020 SCS : 117 2,1400 270 1,1400

Unsatisfied demand : 17 ,376 75 , 067 9 , 666 19 ,173
Needs expressed in
facil i t ies : 314 , 752 acres 125 acres 1, 933 units 1,917 tables

!/ Sub—a rea 1 includes the following counties in Oklahoma : Atoka , Bryan , Choctaw , Coal ,
Hughes, Johnston, Murray, Pittsburg, and Pontotoc.
2/ No Soil Conservation Service projects prior to Decembe r 31, 1962 with recreation

facilities
3/ Projected data for 1980 and 2020 are an enlargement of existing facilities that were

reported on December 31 , 1962.(Table 66) These data do not include SCS facilities.
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Exh ibit 37 — Projected Land Utilization to Satisfy Food and Fiber
Requirements: Land in Farms , Major Agricu ltural Use with Crop
Dis tribu t ion , by Major Land Resource Area Groupings , Wi th Project
Development , Red River Basin Study Area , 1980

Study
Land : LRA : LRA : LRA : LRA 80, : LRA : Area
Use : 86 :131 ,134 : 85, 112: 84, 133 : 119 : Tetal

thousand acres 

Total erop land : : 1,174.5 892.4 271.7 1,367 .8 56.4 3,762. ’-

Cotton .: 91.8 35.9 4.2 5.7 — 137.6
Corn , silage . , .: 1.8 4.6 0.1 5.2 0.4 12.1
Corn , grain . . . : 19.6 12.7 2.3 6.5 Z 41,1
Oats .: 30.6 3.5 2.9 1.4 — 38.4
Barley 36.3 — — — — 36.3
Sorghum , silage. .: 10.3 0.14 2.5 6.0 0.1 19.3
Sorghum , grain . . : 71 ./4 4.2 20.2 21.5 0.1 117.14
Wheat • :  207.2 6.5 5.9 2 ,7 - —  222 ,3
Rice : — 5.5 — — — 5.5
Soybeans , forage .: 6.7 38.0 0.2 1.5 — 46.11.
Soy beans , beans ..: 15.6 169.4 9.0 2.14 — 196.4
Peanu ts •, 22 .1 Z 214.8 9.2 — 56.1
Sweet potatoes.  Z 31.6 Z 11 .4 — 43,0
Vegetables . . . .: 0.7 2.7 0.4 19.0 — 22 .~
Cowpeas : 0.4 Z 0.1 2.3 — 2 .S
Sugarcane/sugar  — 1,0 — — — 1,0
Field seed crops . :
(o ther) : 31.6 l.~4 0.7 1.3 — 35.0
A l f a l f a  : 38.6 15,2 21.1 9,9 — 84.8
Other  hay 140.4 188.0 59.3 343.5 30.0 761.2
Fruit; noncitrus . : 1.2 5.0 1.3 3.8 11.3
Other : 0.5 3.6 0.3 0.6 0.1 5.1
No t harvested:
idle , fallow ,etc. : 30.0 41.5 21.5 98.0 3.2 194.2
Pastured : 417 .7 321 .7 94,9 815.9 22 .5 1,672.7

in

Pasture—range . , : 305.5 685 .2 558.3 1,024.5 153.2 2 ,726 .7

Forest—w oodlands .: 201 ,9 815 ,0 200.0 6 ,096 .6 2 ,481.4 9 ,794.9
Grazed : 179 ,8 343~ L4 136.0 3 ,241.6 1,364.8 5,265 .6
Not graz ed . .  .: 22 .1 47 1,6 614.0 2 ,855.0 1,116.6 4 ,529.3

Other land , , , 32 ,14 76 .0  105.14 2614 .9 19 .0 497 .7

Total land in :
farm s . . . , . 1 ,714.3 2,1468.6 1,135.4 8,753.8 2,710.0 16 ,782.1

4 — 2 4 8 7 9
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Exhibit 38 — Municipa l Water Supply Benefits — Potent ial Mult iple—Purpose
Project s fo r Initial Developm ent , Red River Basin Study Area

Tributary Basin : : Water : Water
and CNI : Location : Supply : Supply
Watershed : : Storage : Benefits

acre—feet dollars

Intervening Area -Texas
3—19 Sherman , Bells and

Howe , Texas 214, 127 67 , 920
3-25a Bonham , Texas 10,1400 19,1400

Total 34 ,527 87 ,320

Blue River
3—23 Durant , Oklahoma 8,060 57,1480

Tot a l 8 , 060 57 ,480

Boggy Creek
3h2-4 Atoka , Oklahoma 2,000 6,750
3h2—6 Allen , Oklahoma 2,000 6,780
Total 4,000 13 ,530

Kiamichi River
3i—14 Antlers , Oklahoma 5,600 33,340
Total 5,600 33,340

Sulphur River
3k—ll Deport , Texas 35/4 5,000

Total 354 5 , 000

Loggy Bayou
3m1—7 Magnolia, Arkansas 20,300 101 ,600
3m2—3 Bossier City , Louisiana 14,350 35,200

Total 214, 650 136 ,800

Cane River
3~614 Provencal , Louisiana 52,560 914,300

Tota l 52 560 9~i. 300
in ,

Grand Total 129 ,751 427,770

4 -~~4~~7- ,
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Exhibit 39 - Water Quality Control Benefits — Potential— Multip le Purpose

Projects for Initial Development , Red R iver Basin Study Area

Tr ibu t ar y Basin :
and : Pollution : Water Qual i ty  : Water  Qua l i ty

CNI Watershed : Source : Control Storage : Control Benefits

acre-feet dollars

Intervening Area - Texas
3—25a Bonham , Texas 5,750 13,500

Blue River
3—23 Durant , Okia. 2,050 10,000

Sul phur  Ri ver
3k—l8 Commerce and

Wolfe City , Texas 700 6,900

Loggy Bayou
3ml—7 Magnolia , Ark . 6,000 26,200

Total --- 14,500 56 ,600

in

4 — 2 4 B ~~~
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ExhibIt 40 — Recreation Benefits Potent ia l M ult i ple...Purpose P r o j e c t s
for init ial Development , Red River Basin Study Area

Tributary Basin : Number of
and : Multiple—purpose : Est imated  Days of : Recrea t ion

CNI Watershed : Structures : Recreation Use : Bene f its

dollars

1nt~~ venirtg Ar ea — Texas
3— 19 2 116 ,370 157 ,92 0 2/
3-2~ a 1 47 ,400 71 ,100
3-2 9 1 7 ,1400 7,400
3-33 — 7 , 000 3 ,470 2/

Total 14 17 8,170 239 ,890 
—

intervening Area - Ukiahoma — Arkansas
3— 3~ 1 10,900 16 ,350
3— 41 1 26 ,000 39,000
3—46 — 6,810 2,750 2/
Total 2 I43,710 58 , 100

Blue R iver
3—23 1 50 , 500 75 , 750
Total 1 50,500 75 ,750

Boggy Creek
3h2—2 1 26 ,400 51 , 600 2/
Total 1 26 , 2400 51 , 600 

—

Kiam ichi R iver
3i—4 1. 30 ,000 30 , 000
3i—8 -. 5 , 000 L~ , l~~ D 2/
Total 1 35 , 000 3L~ , i L4- 0 —

Little l iver
3~~—4 1 30 , 500 45 , 750

1 30,500 -~5 ,?50

McKinney Ba you
3—52 1 41 , 200 6l ,~~0Cin 

T’~tal 1 41 , 200 61 ,800

Sul p)w 1~iver
3k—il 1 25 ,300 37 ,950
3k—14 1 22,300 33,L.50
Total 2 147 , 600 7 1 ,400

Posten Bayou - ( A r k a n s a s )

3_
r) ; 1 24 , 000 36 ,000
Tntal 1 24,000 36 ,000

Cont inued
4 - 4 . : -
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Exhibit 140 - Recreation Benefits — Potent ia l Multi ple_Purpose Pro jects
f or In i t ial [)e veiopmn ent , Red River Basin Study Area—-Continued

tribu tary Basin : Numbe r of
and : Multiple—Purpose : Estimated 1)ays of : Recreation

CN 1 Wa te r s h e d  : St ruc tures : Rec rea t ion U se : Benefits

d’’l l a r s

i. ggy Bayou
3m1 — 7 1 514 , 720  82 , 100
3m2— 3 2 129 , 2 0 )  l93 ,~~00

• Total 3 183 ,920 275 ,900

Uavou Pierre
ln—2 1 24,71h) 37 ,050
Total 1 24 ,700 37 , 050

Cane R ive r
3— 65 3 59 ,000 86,500
3—66 1 19,700 29 ,500
Total 4 7~~,700 118 ,000

Bayou Rigolette
3—70 1 26,000 39 ,000

Total  1 26,000 39 ,000

Chatlin Lake. and Ag~ ociated Areas
10—15 2 95,500 92 ,250

Tota l  2 95 , 500 92 , 2 5i )

~J rand  I~~t a i  25 885 , 9 0 ( 1

!• ‘ Ad jus t ed  n o r m a l i z e d  p r i ces , Water Resourc e. Council , A p r i l  1~~ -r

2~ I nelude s inc id~.nta1 recrea t ~on claimed from sed i n e r t  p l s

in
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~xhi~~it -+1 — Benefits frcAn Reservoir Sediment Reduction — Potent ial

M u i t  ip I~ -Pu rp o se  Pro j e c t s  t o r  initial Development , Red RIve r Basin Study

Area

~tiTb~ tary Reduction : Average Annual Benef its

Ba s in and in A n nu a l  :
CN1 Sediment. Rese rvoir Affe ted : Land

~ate :’~(eJ : Depositi on : Trea tmen t  : S t r u ct U r e S

acre—tee t — — d o l l a r s  - — —

I n t e r v e n i n g  A r e a  — t e x a s

3-2~ 12 Lake Davy Croc kett 30 570
Coffee Mill Lake

3-3~ 20 Lake Crook 320 7~~t)

T ota l  32 350 1, 350

~3o gg y C reek
3h 1—2 133 B oswel l  R e s e r v o i r  510 5 , 620
3h1— 3 15 Boswell Reservoir 50 7~ 0

Total 148 6,Th0

L itt le Rive r
3j— 4 214 Millwood Reservoir 370 ~30

Total 24 370 2iO

Sulphur  R ive r
3k—l7 138 Coope r Reservoir 1 ,200 ~7 C~

1 - ta l l3~’ 1 ,200 F~70

Bayou i~igo1ette
3— 7 0  2 Lake i at t  150 1 , 230

Tota l  28 150 1 , 230

Grand F• t a l  370 - -- 2 , 630 10 ,d240

4 - - -,- - -
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E x h i b i t  42 — 7/ 1/66 — I 9~~( Development , Recreational Foc iliti &s on
Nat ional Forest  Sys tem Lands  on Base !/ Area , Red River Basin Stud y Area

Use : U n i t  : Number  : Acres

Camp ing Family Unit 673 278

P i c n i c k i n g  Fami l y U n i t  ~2 5 1249

V i s ta s  2/ Stop 12 12

Swimming 3/ Area 9 26

Boat ing 14/ Area 6 589

Total  Development 1 , 125 1 , 0524 5/

1/ Includes whole counties touched by physical  b a s i n
2/ Includes parking and viewing area and sanitary f a c i l i t i e s
3/ Includes beach area with bathhouse , sanitary f~~ci1ities and suitable

adjacent water
14/ Includes dock or ramp facilit ies , sanitary facilities , and ava i l ab l e

water area
5/ Water area keyed to this recreational development (with some hunting

and f i s h i n g ) :  2 , 570 acres

Exhibit 143 — Recreation Benefits — Additional Potential Developments for
Recreation to Meet 1980 Needs , Red River Bas in  Study Area

T r i b u t a r y  Basin  : Number : E s t im a t e d
and : of Da ys of : Recreat ion

CNI Watershed : Structures R e c r e a t i o n  Use B e n e f i t s  1/

dol T

Boggy Creek
3h1.-2 1 79 ,200 118 ,800
Total 1 79 ,200 118 ,600

McKinney Bayou
3—52 1 121 , 000 181 , 500

Total 1 121 ,000 181 ,500

B~ you P ie r re
3n—5 2 14248,800 673 ,200
Total 2 345,800 673 ,200

Grand Total 4 649,000 973 ,500

1 / A d ju sted n orma l i z e d  pr ices , Water  Resources Counci l , A p r i l  1966 
—
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