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Abstract: This study is focused in the Grand Lake O’ the Cherokees watershed in
northeastern Oklahoma, upstream of the Grand Lake reservoir formed by Pensacola Dam, a
hydroelectric power installation. The lake receives metals-contaminated waters from the
abandoned Tri-State Lead-Zinc Mining District of Oklahoma, Kansas and Missouri and is also
heavily impacted by nutrient runoff due to agricultural and urban development contributing to
eutrophication and significant algal blooms. Addressing these problems higher in the
watershed will help to minimize water and sediment quality problems. An ATI AgBot
Unmanned Aerial System (UAS) will be used in conjunction with a MicaSense RedEdge
sensor to collect multispectral reflectance data in shallow, slow moving, surface drainages,
allowing for estimation of chlorophyll concentrations and other water quality parameters. The
spatial data paired with in-situ field verification will allow for data validation and
strengthening of water quality and land use models. This research will attempt to find areas of
most concern and suggest remediation and/or restoration efforts (e.g., land reclamation,
passive treatment, contour cropping, riparian buffer restoration, and other low impact
development best management practices). Even further, the data generated by the UAS may be
able to be used to evaluate habitat quality (through Normalized Difference Vegetation Indices,

Species Richness/Diversity, Stream Power Indices, etc.).
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