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Statement of Critical Regiond or State Water Problems

The Midwestern USA is one of the most agriculturdly productive regions where intense
production has been possible because of the quality and availability of the natura
resources and suitable topography (Burkhart et a. 1994.) Modification of the loca and
regiona hydrology has been an essential part of this conversion. Cregtion of extensve
networks of subsurface tile drains, excavation of surface drainage ditches, and

channelization of many perennia streams has facilitated the conversion of nearly dl of
the land to agricultural uses and has provided direct conduits for nonpoint source



pollutants to surface weaters. The resulting impact on the qudity of surface and
groundwater of the region has been profound.

A chdlenge for resource managers in such landscapesiis the devel opment and
implementation of restoration-based management gpproaches that build upon traditiona
pollution control efforts. One promising gpproach to increase the effectiveness of efforts
to protect soil and water quaity while aso enhancing the physica, chemicad, and
biologicd integrity of the terrestrid and aguatic systemsis the creation or restoration of
landscape buffer zones (National Research Council 1993). Few moddls exist, however,
for landscape retoration within intensvely modified agriculturd ecosystems.

A riparian management sysem mode for reestablishing hedlth)' riparian systemsis being
developed for Midwestern region. The mode isuniquein that it provides three
subsystems to treat the three mgjor sources of nonpoint source pollutants. The three
systems indude a multi-species riparian buffer strip, biocengineering techniques to
stabilize streambanks and constructed wetlands to intercept and processtile water before
it enters the stream. The modd is flexible in design depending on landowner objectives,
cost-share opportunities, and hydrologic linkages in the landscape. Present gpplication of
this system is envisoned in the headwaters reaches of most agricultura streams.
However, mgor questions exist about the total length and width of the buffer strips that
would be need to achieve target reductions in nonpoint source pollution 1oadings within
agiven landscape and watershed.

To thisend, the National Research Council has caled for accelerated research "to
develop design and management standards' for landscape buffer systems. While the
mitigating influence of naturally vegetated riparian buffer sripsin reducing the ddivery

of nonpoint source pollutants from agricultura land to stream channels has been
identified as an important e ement in overdl agroecosystem management, the actua
mechanisms of pollutant remova are not well understood and thereis agenerd lack of
regiond information on the effectiveness of reestablished buffers. The proposed research
would demongtrate the effectiveness of an established multi-species riparian buffer strip
in retaining and/or transforming nitrogen contained in water moving from crop fidds
through the buffer strip. The results would be used to calibrate the Riparian Ecosystem
Management Mode (REMM) being developed by the USDA-ARS Southeast Watershed
Research Laboratory for Midwestern landscapes. This model could then provide a
decison making tool for resource professionds when designing watershed and field level
buffer sysems.

Statement of Reaults and Benefits

An explicit god of thiswork isto refine the riparian management system design

developed by researchers a lowa State University to provide broad scale gpplicability to
watersheds in the Midwestern agroecosystem. To accomplish this, we need to identify the
pathway and process variables involved in nitrogen movement through the buffer zones.
By congructing a detailed water budget to accurately model water fluxes and by
monitoring the flow of nitrogen within groundwater and vadose zone water moving



through the buffer strip a clearer picture of the fate of the most prevaent chemica
nonpoint source pollutant will be developed. Integrating these results using the Riparian
Ecosystem Management Modd (REMM) will provide researchers, plamners, and field
professonds atool for making credible recommendations regarding buffer strip widths,
compositions of plant species, etc. to accommodate Site-specific conditions. At present
most of these recommendations are based on intuitive and subjective estimates based on
limited field demondration Sites. County, state, and nationa governmenta and nor+
governmentd organizations are requesting better tools for making riparian best
management practices recommendations. The proposed work will help provide such
tools. It directly addresses the research priority areas of watershed processes and
management, nonpoint source pollution reduction, and groundwater and surface water
qudity of this request for proposds.



