To: People interested in the Suwannee River Hydrologic Observatory

From: Jon Martin, jmartin@geology.ufl.edu
December 1, 2004

The following questionnaire requests information about what science you would like to include in the Suwannee River Hydrologic Observatory.  Please complete the questionnaire and return it to me by December 15, 2004.  A small group of us (the “hypothesis development team”) will sort through the information and attempt to separate the ideas into major overarching themes to present to all participants at the plenary January meeting.  Information from this questionnaire will serve as the backbone for the proposal.  

As a reminder, the science topics and cross-cutting themes that CUAHSI (and NSF) sees as important for the observatory network to address include:

Science Topics:

· Linking hydrologic and biogeochemical cycles

· Hydrologic Extremes

· Sustainability of water resources

· Transport of chemical and biological contaminants

· Hydrologic influence on ecosystem functions

Cross-cutting Themes

· Scaling

· Forcing, feedbacks, and coupling

· Predictions and limits-to-prediction

Also, the Nuese prototype recognized that all hypotheses required the characterization of four basic properties of the catchment:

1. Mass in each “store” of the catchment

2. Residence time within stores

3. Fluxes between stores

4. Flowpaths among the stores

As you answer the following questions, please consider how your proposed science and role in the Suwannee River Hydrologic Observatory fit with these topics.  Do not feel constrained to stick solely with these topics, however; if you think of other broad categories, please suggest them as well.

Short answers, even written in outline form will help more than no answers.  Right now we are looking for ideas and thoughts, not fully developed proposals  Do not feel obligated to answer all questions if they do not pertain to your interests.  Thanks for your help; the more we can do now, the more competitive our proposal will be.

Jon

Suwannee River Hydrologic Observatory Questionnaire:

December 3, 2004

Name: René M. Price

Affiliation: Florida International University
(1) What science questions and/or hypotheses would you like to address within the Suwannee River watershed?  Please be specific about how and why the Suwannee River would be a good place to study these questions/hypotheses and if they pertain to the entire watershed or just a part (e.g. estuary, unconfined lower river, confined headwaters).

What factors influence the presence and transport of phosphorus throughout a watershed? The presence of phosphorus in a watershed is influenced by geologic, hydrologic, biotic, and human induced factors.  Geologic controls on phosphate geochemistry include the presence of phosphate minerals, carbonate chemistry, and iron redox processes to name a few.  Biotic processes involve in-situ nutrient cycling as related to biomass uptake and decomposition, as well as phosphorous additions from bird populations.  Human factors that may affect the presence of phosphorus in a watershed stem from agricultural practices, phosphate mining operations, and septic tanks.  Hydrologic processes link all of the geologic, biotic, and human induced factors in determining the transport of phosphorus in and through the watershed.  This investigation would transcend through all parts of the watershed. 

(2) Would your science questions/hypotheses extend across a hypothetical observatory network consisting of the Suwannee River watershed and perhaps four other watersheds distributed around the country?  If so, how?  Please be specific about how and why the Suwannee River would be an important part of the hypothetical HO network necessary to study these questions/hypotheses.

Yes! Phosphorus is an essential nutrient for any ecosystem, yet at high concentrations it is considered a contaminant because it can cause major ecosystem changes.  The geochemical nature of the watersheds (carbonate versus silisiclastics), their useage (agricultural versus urban), biota (subtropical vs temperate), and hydrology (river dominated, groundwater dominated, confined vs unconfined aquifers) are all expected to vary across the watersheds.  Determining which of these factors is the most important for each watershed type would be important in predicting the availability of phosphorus within a watershed.  For instance, phosphorus contamination from septic tanks may be more or less of a concern in carbonate dominated aquifers as compared to 

(3) How do your specific questions/hypotheses address broader science issues, i.e. do they have global implications?  These broader issues could come from the listed cross-cutting science topics and cross-cutting themes or could relate to other topics that you may suggest.

We can use multivariate statistics as a prediction tool to determine the transport and fate of phosphorus in a watershed.  We can add in as many geologic, hydrologic, and land use factors as needed.  The result would be a statistical model that would predict that a small watershed covered by 60% agricultural use with a high rainfall amount and a unconfined, siliclastic aquifer is more susceptible to phosphorus transport and contamination of surface waters in the watershed as compared to a large watershed with little agricultural use, moderate rainfall, and carbonate confined aquifer.  This technique worked well in determining the potential for streams to be affected by acid rain around the world.  

(4) What kind of data would be required to address your questions/hypotheses?  Be as specific as possible about the scale, frequency, and resolution of the sampling needed.  Describe the data as either core data collected by the observatory and immediately disseminated to the community or individual investigator data collected by a principle investigator with extramural funding but using facility infrastructure.

Phosphorus sampling can be included as part of the core data for all water components: rainwater, surface water and groundwater.  Special sampling protocols are needed for the phosphorus in groundwater so that the samples are collected and analyzed while anoxic.  

Furthermore, soils and limestone rock samples would be needed for total phosphorus digestion as well as adsorption/desorption experiments.  

(5) What resources (time, money, personnel) are needed to collect data to address the science questions and can any data be leveraged for the observatory?  This question will be important when we start to develop a budget for the observatory.

The additional phosphorus sampling can be easily completed by the technicians completing the core sampling and data collection.  

Additional groundwater wells may be needed to be installed in seawater intrusion zones or within the estuary.  Typical costs for well installation is about $1000 per well for shallow wells.  Phosphorus analysis of soils and limestone rock samples can be completed by a graduate student, followed by supervision of 1 month of summer salary of my time.  

(6) What type of Education/Outreach activities do you envision for the results of your science questions or are you interested in developing Education/Outreach activities that stand alone from specific science questions?

(7) If you do not have specific science-driven topics, but wish to be involved in the observatory, please explain what your interests are and how you might interact with the observatory.

I am a  hydrogeochemist who uses naturally occurring isotopes to investigate groundwater-surface water interactions, groundwater flow in carbonate terrains, and geochemical interactions related to seawater intrusion into coastal carbonate aquifers.  Currently I am investigating the transport and fate of phosphorus in groundwater in the Everglades.  I would like to extend my research into phosphorus transport in groundwater and its discharge to the surface waters of the Suwannee River Watershed.  

