THE BEAVER CREEK STORY

Beaver Creek watershed in West Tennessee covers
about 95,000 acres and includes some of the Nation's
most productive farmland and most highly erodible
soils. A preliminary assessment of the Beaver Creek
watershed, conducted by the Tennessee Department
of Environment and Conservation, indicated that agricultural activity was degradinp water quality. In
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WHERE TO MONITOR?
Agrichemical monitoring included testing the
soils, ground water, and streams. Four farm sites
ranging in size from 27 to 420 acres were monitored.
Monitoring stations were operated downstream to
gain a better understanding of the water chemistry as
runoff moved from small ditches into larger streams
and, eventually, to the outlet of the Beaver Creek
watershed.
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Streams Draining the Fields
An optimal sampling strategy for characterizing
chemicals and suspended sediment in agricultural
runoff includes frequent sampling during stormflow
and less frequent sampling after a storm and during
periods of dry weather. A sampling interval equal to
5 percent of stormflow duration was determined to be
adequate to characterize concentrations of constituv en|s during stormflow with an e^oj'lyf less than
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Natural, nonbiological reactions appear to be the
primary mechanism for degrading aldicarb and its
metabolites in the soil profile. The calculated halflives of aldicarb metabolites in the field were much
less than those derived from laboratory experiments.
In the laboratory, the toxic by-product of aldicarb
can last almost 3 years, but in cotton fields, it
degrades to nontoxic compounds in about
2 weeks.
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Soil and Ground-Water Results
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MONITORING AGTIVITIES

Surface-Water Results
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Figure 1. Schematic or me wit sampling strategy;

non-growing season- *m help to reduce nitfog^b
'runoff. Inorganic nitrogen (nitrate and nitrite ) k unl^
20 percent of the total nitrogen runoff load. About 50
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precipitation.

From 1991 to 1995, aldicarb and its metabolites''
(aldicarb sulfoxide and aldicarb sulfone) were
detected in runoff from the farm fields with the
highest concentrations measured during a storm
event only hours after aldicarb was applied. This
result demonstrates the importance of weather
conditions and farming activities on agricultural
runoff. No aldicarb was detected in storm-runoff
samples collected a few weeks after application.
However, the metabolites were detected as late as 76
days after an aldicarb application.

Effectiveness Of BMP's
Prior to the implementation of BMP's at one of the
farm study sites, some storms produced an average
suspended-sediment concentration of 70,000 milligrams per liter (mg/L). After the implementation of
BMP's, however, the average value never exceeded
7,000 mg/L, which is a tenfold reduction.
No-till crop production was the most effective J
BMP for conserving soil on the farm fields tested.
Other studies also have found that no-till farming
preserves the structure of the soil and retains the crop
residues from the previous season.
A natural bottomland hardwood wetland and a
constructed wetland were evaluated as instream
resource-management systems. The wetlands improved water quality downstream by acting as a filter
and removing a significant amount of NPS pollution
from the agricultural runoff. The constructed wetland
reduced the nutrient, sediment, and pesticide load by
approximately 50 to 90 percent over a 4-month period
(fig- 2).

Nitrogen Phosphorus Sediment Metolachlor Acifluorfen
Figure 2. Percent reduction in constituent loads
for March 27, 1995 through August 4, 1995.

Streambanks tend to be more stable if vegetated
with large trees rather than herbaceous plants; however, downcutting can still occur.

The results of the Beaver Creek watershed study
have increased the understanding of the effects of
agriculture on water resources. Study results also
demonstrated that BMP's do protect and improve
water quality. This information can help water
managers, farmers, and others to protect and improve
the quality of the environment for future generations.
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What does all this mean to the farm community and the people
that work with them?
Sediment from erosion, not pesticides or nutrients, is the
greatest surface-water quality problem in the Beaver
Creek watershed,
No-till practices are the most effective BMP' s implemented in the Beaver Creek watershed. These practices
reduced soil loss within 1 year.
No-till practices did not increase ground-water contamination in the Beaver Creek watershed, probably because
the clay soils in the watershed restrict water movement
and absorb the contaminants.
Fertilizers were not major contributors to nitrogen contamination of surface water. Current fertilizer management practices are effective. Most nitrogen came from
plant residues,
Aldicarb was found in stream-water samples only when it
rained soon after application. By not spraying just before
a storm, farmers may save money and improve pest
control in addition to protecting water quality.
Natural wetlands and constructed wetlands reduce sediment, nutrients, and pesticides in runoff from row crops.
Trees along streams benefit insects and other aquatic life
by stabilizing the water chemistry and aquatic habitats.
Tree preservation also helps control streambank erosion.

Copies of this report may be purchased from:

These investigations also provide information that may be
useful to other watershed monitoring projects:
Biomonitoring can give a measure of water quality, but
the results depend on the methods. Using several different
methods improves reliability and reduces chances of error,
Taking frequent samples during storms and less frequent
samples between storms and during dry periods provides
accurate surface-water-quality data.
The location of monitoring stations influences results.
Clean runoff from a no-till field can pick up sediment and
other contaminants from the streambed, banks, or a
contaminated ditch.
A composite soil sample from the row top, slope, and
furrow position on a line at a right angle to the crop row
provides representative samples for contaminant
movement in the soil.
Contaminant concentrations in soil vary both with field
location and with time, Take a number of samples from
the field over time for more accurate results.
Pesticide breakdown under field conditions may be much
quicker than in the laboratory.
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This material is based in part upon work supported by the U.S.
Department of Agriculture, Extension Service under project number
95-EHUA-1-0137.

For more information contact:

District Chief
U.S. Geological Survey
810 Broadway, Suite 500
Nashville, Tenn. 37203
(615) 736-5424

Subdistrict Chief
U.S. Geological Survey
7777 Walnut Grove Road
Memphis, Tenn. 38120
(901)766-2977
e-mail:whdoyle@usgs.gov
Further information can be obtained by contacting your
County Extension Agent. An Extension Publication Catalog
can be obtained by e-mailing: SandraJ@AES.gw.utk.edu.
Requests for a specific publication can also be e-mailed to this
address.
In the future, Extension publications will also be available
through the world wide web at http:/.funnelweb.utcc.utk.edu/
utest/pubs.htnil.
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