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(1) Science questions: 

(a) What biotic and abiotic transformations are occurring regarding nitrogen species in the subsurface and in river water in the varied hydrologic regimes in the basin? 

(b) How is the degradation rate of herbicides, wastewater compounds, and pharmaceutical compounds related to hydraulic gradient, dissolved organic carbon, soil properties, microbial activity, climatic and other factors in the various reservoirs in the basin.  

The Suwannee River watershed would provide an excellent place to study these processes because of the varied hydrologic systems, differing amounts of dissolved organic carbon in surface and ground waters, climatic variations, salinity gradient, etc.

(2) These questions need to be addressed in varied hydrologic and climatic settings.  The Suwannee River watershed offers an opportunity to study these processes in three different hydrologic regimes (highlands dominated by surface water drainage, Gulf coastal lowlands (ground water flow dominated in karst, and estuary system) with temperate to subtropical climate. 

(3) These questions have global implications because nitrate contamination of ground water is widespread, and the fate of emerging contaminants is a topic of growing concern. The fate of these compounds are related to issues of scaling, and predictions and limits to prediction of the fate of contaminants.

(4) Water chemistry and quantity data need to be collected for samples of rainfall, soils, lysimeters, ground water, springs, surface water, submarine ground-water flow to coastal areas.

The frequency would depend on the media being sampled.  For example, rainwater could be composited into weekly or monthly samples, or separate events could be sampled and analyzed for nutrients, major ions, and selected pesticides and degradates.  Sampling in the unsaturated zone (lysimeters) would depend on the amount and timing of rainfall, but ideally samples would be collected following major rainfall events.  Soil cores should be collected periodically and analyzed for nutrients and selected organic contaminants.  Microcosm experiments should be run concurrently in the lab under controlled conditions to quantify degradation rates and address scale issues.  Samples of ground water (from multi-level sampler wells) should be collected following major recharge events and during dry seasons.  Samples of river water would be collected at higher frequency during storm events (tied to storm hydrograph with more numerous samples during rising limb and smaller number of samples during falling limb of hydrograph), and lower frequency sampling during baseflow conditions (possibly bi-weekly).  Most of these data would be considered core data

(5) Sample collection would be time and labor intensive.  Analytical work would be expensive, particularly for the pesticides, degradates, and emerging contaminants.  Routine monitoring of rainfall, ground water, surface water, and the estuary by Federal, State, and local agencies within the basin could be leveraged for the observatory.  This would need to be coordinated with projects that have existing or planned monitoring networks that include rainfall, ground water, and surface water sites.

(6) The results of these studies would be disseminated to other scientists through journal articles and made available to non scientists through lay-reader type reports.  There would be a tremendous opportunity to involve students in data collection, data interpretation, report writing, and other aspects of research from various universities in the area (University of Florida, Florida State University, University of Central Florida, Valdosta State College, Abraham Baldwin Agricultural College, Santa Fe Community College, Columbia County Community College).

