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Vulnerability and Use of Ground and Surface Watersin the Southern Missssppi Vdley
Region
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Statement of Critical Regiond or State Water Problems:

Thereisamgor concern in the Southern Mississppi River Vdley of the United States
about non-point source pollution of ground and surface waters resulting from activities
associated with agriculturd production. This region conssts of two mgjor land resource
areas (MLRAS): Southern Mississippi Vdley Sty Uplands (MLRA 134) and the
Southern Missssppi Valey Alluvium (MLRA 131). Both MLRAs have levd to
undulating and rolling topography, rdatively fertile soils and a dimate particularly
conducive for row crop production. Theregion isamgor agricultura production areain
the US with crops and on-farm fish production that use extensive amounts of water. In
1994, Arkansasranked firgt in the US in the production of rice, fourth in cotton, fifth in
grain sorghum, eight in soybeans and third in fish production. During the same year,
Mississppi ranked third in cotton, fifth in rice, eeventh in soybeans, twdfth in grain
sorghum and firgt in fish production. Irrigation isamgor input to crop production with
well over 4 million acres of cropland irrigated annudly in these two States. Extensve use
of pesticides for control of diseases, weeds and insects coupled with nitrogen fertilizers
are potentia sources of non-point pollution in the region. Essentidly, al of the crops
receive fertilizers and pesticides susceptible to vertical movement through the profile an
as runoff through both the aqueous and sediment phases.



Contamination of ground and surface waters involves transport from the sites of
goplication. This movement is caused by water percolating through the soil profile and
vadose zone over the land surface to drainage ditches, bayous and small ponds.
Prominent features of the landscape aso include wooded areas that often are designated
aswetlands. Theseis strong interest in examining the factors involved in quantifying the
movement and fate of contaminants such as pesticides in the Southern Missssppi River
Valley region. Protection and enhancement of the region's surface and ground water
resources, while sustaining agricultura production has been the generd god of Al

Federa and state agencies concerned with water resource protection and especidly the
Water Resources Research Centers of Arkansas and Mississippi. The proposed project
addresses the research priorities of the Southeastern and Idand Region and the Water
Resources Centers of Arkansas and Mississippi related to water quality, water
management, and water quantity. Specifically, we will concentrate our research on
contaminant trangport in selected dominant soils as well as on water quaity and use of
surface and ground waters in rice production.

Statements of Results Benefits and Informeation Gained:

This coordinated regiond research will result in additiond ingghts in the movement of
water and contaminants in the Southern Mississippi River Valey. Theregiond research
isdivided into two groups, with each group having three projects. In the first group, tow
gudies (UA and ASU) will quantify and smulate the subsurface movement of a
conservative tracer (bromide) and selected pedticidesin severd of the dominant soils of
the region. The deterministic computer models to be used in the study vary in complexity
but require consderable physicd and chemicd characterigtics of the soils and vadose
zone porous materids in the region. Both principa investigators are actively developing
databases on those important physica and chemica properties of the dominant soilsin
the region that are needed as inputs to the models. Thisisimportant because thereislittle
quantitative information available on contaminant trangport to the ground watersin
Arkansas and Mississippi. These studies also serve asamodd for enhanced assessment
of ground water vulnerability for the Mississippi River Valey dluvid aguifer region and
will ad in implementing the Agriculturd Chemicd Ground Water Management Plans for
Arkansas and Mississippi. Thethird project (MSU) in this group quantifies the impact of
vegetative filter strips on reductionsin sediment and herbicide- contaminated runoff from
fields of soybeans. This field-oriented project will examine the impact of varying widths
of tal fesuce filter sirips below soybean fields on the loss of sediment and off-gte
movement of herbicidesin runoff.

Three studies (UA, MSU, and UA) relate water quality and water quantity issues
associated with rice production. More than 50% of the rice produced in the US isgrown
in the region. Rice requires water ponded on the soil surface for 60+ days during growing
Season. It is not uncommon in this region to find thet more than 60 cm of water is
required during arice growing season. One research project (UA) in this group will
examine waters from commercia rice production fields for resdud pesticide
concentration and calculations of pesticide degradation rates. Another project (MSU) will
examine ponding of water in rice fields during the winter months for use as potentia



wildlife and water quality management areas. Winter flooding is believed to have nornt
point source pollution control and agronomic benefits, such as increased sediment and
nutrient retention, increased crop residue decomposition, increased soil water content and
tilth, decreased winter weed coverage and decreased weed seed dendty. The qudity and
quantity of the runoff water and sediments will be related to the characteristics of the
soils and surface resdue management in the fields. The third project (UA) in this group
focuses on the economics of the utilization of surface and ground waters for irrigetion.
Thelevd of the Alluvid aguifer in some areas of the region has declined due to the
greater rates of extraction than rates of replenishment. Depletion of ground water is
particularly evident in areas with extengve rice and fish production. This research will
examine the economics related to the use of on-farm surface water storage reservoirsto
supplement and more efficiently utilize available ground water for irrigation.



