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: Sarah Cruz

Affiliation: USF
(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).

A.  How does groundwater flow in the unsaturated zone in karst under sand/soil?  Such flow is extremely complex, but important for estimating recharge, how drainfields functions, agricultural impacts, etc.  Suwannee is a good place because some careful tracer studies have been done, can build on these using geophysical methods.  Geology is representative of many flat karstic terrains.

B.  How spatially variable are estuarine submarine groundwater discharge rates?  What are relationships between SGD and ecosystem parameters?  (Can you tell this is a geophysicist writing?)  Suwannee River is good place because EPA is funding studies of SGD patterns, can compare with ecosystem studies, also representative of karstic estuaries with both point-source and diffuse seepage.

C.  What role does mangrove salinization play on nearshore groundwater flow?  Groundwater discharging into the estuary is a mix of recirculating surface water and fresher water discharging from deeper depths.  What role does the hypersaline water that forms around mangrove root systems play in shallow groundwater flow and the surface water/groundwater recirculation patterns?  Complexities in very nearshore flow are not well understood, the strong salinity gradients imposed on mangrove shorelines offer a good environment to study these processes.

(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.

I think the Suwannee River karstic environment may represent an end member in terms of  unsaturated zone and nearshore flow patterns, in that flow is extremely heterogeneous in patterns and rates, with flow high concentrated in conduits.   Because of these extreme heterogeneities, the statistical characterization of carbonate aquifers lags far behind that of fluvial aquifer systems.

(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.

Scaling:  scaling is much less well understood in carbonate aquifers than in fluvial aquifers.  A Suwannee HO could image a carbonate aquifer on an unprecedented number of scales from individual conduits/fractures to entire subbasins.

(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.

Geophysical data combined with geochemical tracers and field observations.

For (A) above:  high resolution surveys on the cm to tens of meters scale with ground penetrating radar and tracers, under both natural and controlled changes in soil moisture, we can track unsaturated zone groundwater flow with “4D GPR” (3D  GPR surveys repeated in time).  Mark Grasmueck at the University of Miami is THE leader in this field. Two-day surveys repeated seasonally at a limited number of selected sites.

  We are seeking extramural funding, but this could be considered core data as part of an effort to image flow at many scales.

For (B) above, RAD7 (radon), methane,  thermal and geophysical surveys, as well as conventional seepage meters.  Data collected seasonally.  Some of this is happening already, more data collection would be desirable to link estuarine response directly to hydrologic parameters measured upstream as part of the HO.

For (C) above, high resolution geophysical surveys combined with mini-piezometer experiments measuring conductivity and temperature of shallow groundwater and surface water at the mangrove shorelines, in collaboration with a hydrogeologist doing density-dependent modeling and a mangrove ecologist.  Two-day surveys at selected sites, repeated seasonally.  Am not currently seeking extramural funding for this.

(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.

For (A) , 2 years, 2 sites, 2 investigators and students, $300K.  Perhaps some EPA funding under auspices of drainfield study, we are waiting to hear.

For (B), each year, 2 investigators, tracer analysis, $120K per year.

For (C), 2 years, 8 sites, 3 investigators, $300K.

(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?

For (A) above, we could change how sinkhole GPR studies are done, and at least tens are done per day by consultants in Florida (a single one of the Tampa Bay consulting firms has 6 crews out running GPR every day).  I propose holding workshops for environmental professionals.

The science FCAT came online in 2003, and Florida high schools can use all the help they can get.  Tie local high schools into HO data collection and FCAT-tested  earth science teaching standards.  Need an HO investigator based locally to “train the trainers”, beginning with a core group of high school teachers, who could teach other high school teachers, who each reach all their students.

(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.

