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This appendix is onc of a series of 22 documents comprising the
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This report was prepared at field level by the Lower Mississippi
Region Comprehensive Study Coordinating Committee and is subject

to review by interested Federal agencies at the departmental
level, by Governors of the affected States, and by the Water Re-

sources Council prior to its transmittal to the President of the
United States for his review and ultimate transmittal to the
Congress for its consideration,
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[ NYE ROQEDEUNCHE L O N
PURPOSE

Appendix H, Irrigation, is one of a series of appendixes presenting
data and information for the Lower Mississippi Region Comprehensive
Study. It is a brief report of the efforts of many state and federal
agencies.

The purpose of this appendix is to quantify current use and future
water withdrawal needs for irrigation and certain other agricultural uses.

\

The appendix identifies the extent and location of land and crops
presently being irrigated, the extent and location of the kinds and num-
ber of livestock and poultry presently in the region, and the amount and
seasonal distribution of water presently being used for irrigation and
for livestock and poultry. The extent and location of potentially irrig-
able lands are identified. Also determined are the extent and location
of crops for future irrigation for National Income ¢Pregram—A3and Region-
al Development {Pregram B} objectives. The kinds and numbers of live-
stock and poultry and their future water needs are projected for these
same objectivos.Jsgural domestic water use is not discussed in this appen-

SCOPE

dix but is inclu in Appendix K, Municipal and Industrial Water Supplyv.

PRESENTATION OF MATERIAL

The Lower Mississippi Region has been divided into 10 Water Resource
Planning Areas, commonly referred to as WRPA's and are shown in figure 1.
This appendix presents informmation for nine of these areas. The tenth,
WRPA 1, is within the Mississippi River levee system or to the top bank
of the river where no levee exists and it was assumed that no irrigation
and very little livestock and poultry water use would occur within this
area. Data and information is presented in a regional sumary and for
each of the nine WRPA's under four general headings as follows:

(1) The Setting - A brief description of the region and some of the
major features with respect to irrigation, livestock and poultry, and
their use of water.

(2) Present Status - The characteristics and distribution of irri-
gation and livestock and poultry, their present water use, economic
values, and the seasonal distribution of water use.




(3) Future Needs - Projection of irrigated acres by crops and loca-
tions and projections of kinds and numbers of livestock and poultry for
the National Income and Regional Development objectives. The needs and
seasonal distribution of water to meet the projected irrigation and live-
stock and poultry requirements is presented.

(4) Potential for Meeting Needs - The potentially irrigable lands
and their distribution are identified. The sources of water, both ground
and surface, are presented to establish a supply of water against a need
for water. The potentially irrigable land is presented to establish a
supply of irrigable lands against a need for irrigated production under
the National Income and Regional Development objectives.

RELATIONSHIP TO OTHER APPENDIXES

The various appendixes in this comprehensive basin study are related

through the use of common data and information making them interdependent.

Specifically, this appendix received inputs from Economics; Regional Cli-
matology, Hydrology, and Geology; Water Quality and Pollution; and Land
Resources. Outputs were provided to Land Resources, Water Quality and
Pollution, and Plan Formulation.

te
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REGIONAL SUMMARY

THE SETTING

The Lower Mississippi Region, an area of about 102,403 square
miles of 65.5 million acres, lies in the south central portion of the
contiguous United States. The area lies along both sides of the
Mississippi River, below the confluence of the Mississippi and Ohio
Rivers, down to the Gulf of Mexico. A small portion of Illinois near
Cairo, the western portions of Kentucky, Tennessee, and Mississippi, the
southeast portion of Missouri, a major portion of Arkansas (eastern),
and a major portion of Louisiana (all except extreme northwest) make up
this region. The Mississippi River has a drainage area of over
1,200,000 square miles which includes contribution from the Ohio,
Missouri, Tennessee, Arkansas, White, and Red Rivers, plus several other
minor rivers. However, the Red River does not presently directly con-
tribute flows to the Mississippi River.

The Lower Mississippi Region is likely the most water-rich region
of the nation since the Mississippi River serves as an overflow pipe for
the water from several other regions, because of the relative high
rainfall and resultant high surface runoffs, and because of the large
volumes of underground water supplies. Annual precipitation averages
about 51 inches over the region ranging from about 64 inches near the
Gulf of Mexico to 44 inches at the northern end of the region. Annual
runoffs of rainfall, in excess of that absorbed by the ground or other-
wise lost or utilized, average about 18 inches over the region and
range from about 32 inches near the Gulf of Mexico to about 14 inches
near Cairo, I11. The topography is relatively flat with the alluvial
bottoms and prairies being flat to slightly rolling. The alluvial
bottoms generally consist of the floodplain of the Mississippi River
in the central portion of the region and the floodplains of the major
tributary streams. The prairies consist of smaller areas in east
central and southwestern Arkansas and in northeastern Louisiana and an
area in southwestern Louisiana above the coastal marsh. Most of the
irrigation in the region is in the alluvial bottoms and prairies since
these areas have been the most extensively developed for agricultural
uses with high concentrations of rice and other crops. The topography
of the coastal plains is gently rolling to rolling. These areas
generally consist of the southwestern part of Arkansas, the western
portion of Louisiana, and an area in western Tennessee and north central
Mississippi along the eastern boundary of the region. The topography
of the loess areas (commonly believed to be soils of windblown deposits)
is rolling to greatly rolling. These areas generally consist of an
upland area in northeast Arkansas and southecast Missouri locally known
as "Crowley's Ridge," all of the western portion of Kentucky within
the region, most of the western portion of Tennessee, the 'bluff"
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Land leveling (above) and land smoothing (below) are
used in many areas of the region for more efficient
use of irrigation waters.
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hills of Mississippi adjacent to and east of the alluvial floodplain
of the Mississippi River, and a portion of southeast lLouisiana. The
extent of irrigation in the coastal plain and loess areas is minor in
comparison to its use in the alluvial bottom and prairie areas.

The amount of rainfall, its seasonal distribution, and the growing
season influence the need for and use of irrigation in the Lower
Mississippi Region. Irrigation is essential to the successful produc-
tion of rice and most truck crops but otherwise is not a definite re-
quirement for crop production in the region. It is therefore used
primarily as a management practice during the drought periods that do
occur.

Livestock and poultry numbers have been increasing in the region
since about 1959 due to the conversion of other land uses to pasture
and to the better marketing and processing resources now available in
the region. The production of livestock and poultry and their prod-
ucts 1s an important segment of the agricultural economy of the region.
Marketing receipts from these sources totaled $373 million in 1970 or
about 15 percent of the total farm income receipts of $2,493 million.

Irrigation in the region from 1900 to 1949 was confined almost
exclusively to the production of rice with less than 5 percent of the
area irrigated used to produce crops other than rice. Significant in-
Creases in acreage irrigated occurred from 1949 to 1954. Slight in-
creases have continued since 1954. At present, the area irrigated for
production of rice in the region is only slightly more than 41 percent
of the total area irrigated.

Approximately 31 percent of the region's potentially available
water supply is presently being used for irrigation and for use by
livestock and poultry.




PRESENT STATUS

Characteristics of Irrigated Areas

A total of 2.4 million acres are presently irrigated in the region.
This represents about 4 percent of the total agricultural land area of
57.9 million acres and 6 percent of the total potentially irrigable acre-
age of 40.9 million acres. The major irrigated crops are rice, soybeans,
and cotton. The location and extent of presently irrigated lands are
shown in WRPA summaries of this appendix. The irrigated acres and the
present irrigation water use, by crops, are presented in table 1.

All portions of the region, except WRPA 1 that was assumed to have
no irrigated land, have some irrigated land. IHowever, two of the WRPA's
contain the majority of the presently irrigated lands. These are the
northeast Arkansas-southeast Missouri area (WRPA 2) and the southwest
Louisiana area (WRPA 9). Both have a large amount of irrigated rice
acreage. WRPA 2 also has a large amount of irrigated sovbean acreage.

Table 1 - Acres of irrigated land and water use by crops,
1970, REGIONAL SUMMARY

Crop Acres Irrigated Water Use 1/
il e B B | (Acre Feet)
Soybeans 983,900 1,472,200
Cotton 267,400 401,000
Corn 40,200 73,200
Rice 990,100 3,262,700
Hay Crops 16,800 10,800
Pasture 6,900 L7 500
Vegetables 5,200 3,900
Miscel laneous 83,300 136,400
Total 2,393,800 5,407,700 2/

1/ Withdrawals essential for rice and vegetables, supplemental for other
~ crops.

2/ Ground water withdrawals 70 percent of total, surface water with-

~ drawals 30 percent of total.
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Ground water supplies about 70 percent of the

total water used for irrigation in the region.

A typical field of rice being irrigated
in the region at an early stage of growth,




The United States is classified into 20 Land Resource Regions.
Fach region retains as much similarity as possible in agricultural
tionships. Four Land Resource Regions are includec

Mississippi Region.

Land Resource Areas

These are: Atlantic and Gulf

1/

|
g |
rela !
1 in the Lower ]
Coast Lowlands, Forest i

and Truck Crop Region, South Atlantic and Gulf Slope Cash Crop, Forest

and Livestock Region, Mississippi Delta Cotton and Feed Grains Region,

and Central General Farmming and Forest Region.

The 20 regions are divided into 156 major land resource areas (LRA's).
They are delineated with emphasis on combinations of intensities of pro-
They are characterized by parti-

blems

in soil and water conservation.

cular patterns or combinations of soils (including slope and erosion),
climate, water resources, land use, and types of farming.

Eleven major land resource areas are found in the study area and
are shown in table 2 and figure 2.

The Eastern Arkansas Prairie (LRA 132), the Gulf Coast Prairie
(LRA 150), and the Southern Mississippi Valley Alluvium (LRA 131) Land
Resource Areas provide a large majority of the land on which rice is

grown and irrigated in the region.
in WRPA 2

beans

The large acreage of irrigated soy-
1s associated with the Eastern Arkansas Prairie and

Southern Mississippi Valley Alluvium Land Resource Areas.

Table 2 - Land resource areas of the Lower Mississippi Region

LRA No.

86
115
116
118
119
1.
1:
1

O3 IS S
N BN

o

General Definition

Texas Blackland Prairie

Central Miss. Valley Wooded Slopes
Ozark Highlands

Arkansas Valley and Ridges

Ouachita Mountains

Southern Miss. Valley Alluvium (Delta)
Eastern Arkansas Prairie

Southern Coastal Plain

Southern Miss. Valley Silty Uplands
Gulf Coast Prairie
Gul f Coast Marsh

10

General Location |

Arkansas

Missouri
Arkansas-Missouri
Arkansas

Arkansas

All States
Arkansas
Mississippi,
Tennessee, Louisiana,
Arkansas

All States
Louisiana
Louisiana

1/ AtTas of River Basins of the United States, United States Department
of Agriculture, Soil Conservation Service, June 1970.
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sore cotton lands in the region are
irrigated by systems similar to the above.

Siphon tubes are used for much
furrow irrigation in the region.
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Gated pipe 1s also used for furrow
irrigation in some areas of the region.




In the remaining WRPA's (excluding WRPA 1) the Southern Mississippi
Valley Alluvium Land Resource Area provides the majority of the irrigatec
lands. Crops irrigated are rice, cotton, soybeans, corn, hay, pastures,
vegetables, and miscellaneous. Significant acreages are also irrigated
in the Southern Coastal Plains and the Southern Mississippi Valley Silty
Uplands Land Resource Areas.

More detailed information about the region's land resource areas
is given in Appendix F, Land Resources.

The development of irrigation in the region has been mostly by indi-
vidual landowners and operators. In certain areas, private water com-
panies have been developed to supply irrigation water to groups of land-
owners and operators. There have been a few government (local, State,
or Federal) developments for the supply of irrigation water to groups of
landowners and operators.

Irrigation of crops (except rice and some truck crops) and pastures
1s a production management practice to obtain supplemental water for crop
production. Most of the irrigation within this context occurs on farms
where a higher than average level of management exists, and its use will
tend to vary from farm to farm and from year to vear as conditions favor-
ing irrigation vary.

Water Use of Livestock And Poultry

The Kinds, number, and water use of livestock and poultry summarized
for the region is shown in table 3, with more detailed information of
this same type shown in each of the WRPA summaries.

Summary of Present Water Use

The total present use of water for irrigation and livestock and
poultry in the region is 5,463,230 acre feet per year. Irrigation water
use amounts to 5,407,700 acre feet (table 1) or almost 99 percent of the
total while livestock and poultry use amounts to 55,530 acre feet
(table 3) or slightly more than 1 percent of the total. As previously
explained, rural domestic water use is discussed in Appendix K, Municipal
and Industrial Water Supply.

Sources of Water
Ground water supplies about 70 percent of the water used for irriga-
tion and livestock and poultry in the region with the remaining 30 percent

being supplied by surface water sources (tables 1 and 3). For irrigation
only, this same 70 percent ground water and 30 percent surface water

14
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Table 3 - Kinds and number of livestock and poultry and their
water use, 1970, REGIONAL SUMMARY

Kind Nunher Water Use
(Acre Teet)
LIVESTOCK
Cattle and Calves 3,860,500 43,250
Milk Cows 294,300 6,592
logs and Pigs 1,204,400 4,047
Sheep and Lambs 162,500 365
Subtotal B Sl 00 54,254
POULTRY
Chickens 14,510,100 650
Broilers 89,530,600 616
Turkeys 52,000 10
Subtotal 104,092,700 1,276
TOTAL 109,614,400 55,530 1/

1/ Ground water withdrawals, 40 percent of total, surface water with-
drawals, 60 percent of total.

applies region-wide while for livestock and poultry about 40 percent is
ground water and 60 percent is surface water region-wide. More detailed
information on the percentages of ground water and surface water used
for irrigation and livestock and poultry is given in the WRPA summaries
of this appendix.

Adequacy of Supply

There has been no widespread shortage of water to the present time
in the region for irrigation and livestock and poultry use. There have
been some shortages in the developed supplies but these have been local
in nature. Solutions to the shortages have in most cases been worked
out with few problems. The ground water tables have been lowered con-
siderably in some areas where intensive pumpage for irrigation has
occurred, especially in WRPA's 2, 6, and 9. During dry years surface
water sources may be less than adequate in WRPA's 2, 3, 4, 5, 6, and 9.

There is a large supply of water within the region that is undevelop-
ed for beneficial use. This undeveloped supply is in both the surface
water sources (stream and storage) and the underground sources. Addi-
tional information on water supplies in the region is contained in
Appendix C, Regional Hydrology and Geology.
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Application of Water

The method of application varies with the crop to be irrigated, the
slope of the land, the infiltration rate of soils irrigated, and the
amount of land preparation for irrigation.

Rice irrigation throughout the region consists entirely of gravity
and flood-type irrigation. The water, in most cases, is punped either
from the ground or surface sources into flunes or canals and onto the
higher field contour, or directly from the source onto the higher field
contour. Gravity then provides the means of transporting the water to
the lower contours.

The application of water for crops other than rice is accomplished
by gravity flows from gated pipe, siphon tubes, contours, and flooding
or sprinkler systems. Where the land is not too sloping and where such
practices as land leveling have been accomplished, gravity systems work
well. Where the land is sloping or where there are high and low spots
in the field, sprinkler systems work well. Sprinkler systems also work
well any place that gravity flow works well except on soils with very
low water intake rates. The system by which irrigation water is applied
to crops other than rice depends more on the farm operator's desires
than most any other factor.

Quality of Water

Ground water in the region has historically been recognized as being
of excellent quality for irrigation and livestock and poultry use. Some
problems have been noted in recent years, however, with the occurrence
of high sodium chloride content in ground waters of WRPA's 4 and 5 and
high sulphate content in WRPA's 2, 3, and 5. Also, the high pumpage in
WRPA's 9 and 10 has caused lateral movement of localized saltwater zones
into the freshwater areas of the aquifer.

Most streams in the region have good natural water quality for irri-
gation and livestock and poultry use. Many streams in the region, how-
ever, contain calcium bicarbonate waters. Sodiun chloride waters are
common, particularly during low<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>