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Introduction

« The USDA NRI, for the 2006 fiscal year, identified the funding priorities
for the water and watersheds program to “understand the source, fate
and transport of pathogens such as bacteria, protozoa and viruses in
soil and water systems.”

« The lllinois River Basin is a multi-facet watershed with ecological and
economical importance to Northwest Arkansas and Northeast
Oklahoma, where catchment land use has changed over the last
several decades with increased agricultural and urban growth.

« Evaluation by hydrograph separation, and subsequently synthetic
model development, will identify the relationships between fecal
bacteria and the other measured physico-chemical parameters across
selected sites and between flow regimes (i.e., base flow conditions
and surface runoff events).

*This area has been under the national spotlight because of an
environmental lawsuit initiated by the state of Oklahoma against
several poultry companies based in Northwest Arkansas.

Methods

*The USGS NWIS database provided archived data from October 1,
1995 through September 30, 2003 for the selected sites; the archived
data was downloaded from the following state-specific (AR and OK)
websites: http://waterdata.usgs.gov/

*Base Flow Index (BFI Model) was used to separate the water quality
data, for each site, by flow parameters: base flow and surface runoff.

Objectives

« Obtain fecal bacteria and related constituent data for the lllinois River
and surrounding Ozark streams from the USGS NWIS database.

« Evaluate relationship between fecal bacteria concentration and
several associated constituents during different discharge regimes.

« Predict daily fecal bacteria concentration in lllinois River Basin based
on an outlined synthetic approach considering two different flow
regimes: base flow conditions and storm events.

Preliminary Analyses

« Fecal coliform concentrations varied by date and between sites,
where 13% and <1.0% of the fecal coliform samples exceeded 200
colonies/100mL and 1000 colonies/100mL, respectively, during base
flow conditions.

e Fecal coliform concentrations were significantly correlated with
instantaneous discharge, specific conductance, and sediment
suspended during each flow regime; however these parameters did
not explain much of the variation in fecal bacteria.
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Figures Depict Correlation Between Fecal Coliform Bacteria and Instantaneous
Discharge (left), Specific Conductance (middle), and Sediment Suspended (right) at
Base Flow Across All Stream Sites.
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Figures Depict Correlation Between Fecal Coliform Bacteria and Instantaneous
Discharge (left), Specific Conductance (middle), and Sediment Suspended (right) at
Surface Runoff Across All Stream Sites.
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