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: 
Staff

Affiliation:
FLORIDA GEOLOGICAL SURVEY

(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). 

The Suwannee River Watershed (SRW) would be an ideal area for locating, defining and investigating what has been termed a “VISKA” – Very Intensely Studied Karst Area. The “VISKA” would serve as an area to investigate karst terrain development in young carbonates, the dual porosity nature of karstic aquifers, and the developmental processes involved in cave and cavern evolution. The SRW would be ideal to investigate these processes since much of the SRW in Florida, including the estuarine area is moderately to highly karstified.

The SRW would also be ideal for investigating springsheds. This could include how spirngsheds form and evolve, how the degree of karst evolution affects various portions of the springshed, and how land uses in the various portions of the area affect spring-water quality. This would involve much of the watershed from the spring discharge areas into the upland partially karstified and unkarstified areas.

Develop a method of determining component age of spring discharge including an understanding of flow dynamics in the upper Floridan aquifer system in 3-D that explains the observed groundwater age dates. -TG  

Hypothesis- Springs in the Suwannee River Basin formed originally as structurally- controlled recharge points capturing surface water runoff during sea-level low stands creating high transmissivity zones in the upper Floridan aquifer system.  Could the paleo-potentiometric surface maps be reconstructed by 3-D analysis of digitized spring cave maps?  If developed, could these paleo-potentiometric maps assist in the location of offshore areas where springs may occur today or in the past? -TG

 (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.

These questions/hypotheses would extend to other areas of the country where karstic aquifers exist and the issues of springsheds, recharge, and water quality are important. The SRW is an important portion of the HO network because of the existence of somewhat karstic to extremely karstic carbonates that form the major, regional aquifer system in a State that is developing rapidly and attempting to protect the water resources.

The component age issue may be relevant to other watersheds if they have springs.  Pot/offshore spring discharge is probably unique to Suwannee HO.  

(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.

Research in the SRW along the lines of the “VISKA” and springsheds could have applications globally in developing an understanding of flow paths in karstic terrain and adapting existing models to karstic conditions or, perhaps, creating new models.

(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.

Basic data for the “VISKA” would include an abundance of  rock cores to develop a firmer understanding of carbonate framework of the aquifer, the distribution of large-scale openings and small-scale pores, the interconnectivity of pores and the origin of the pore spaces. At some sites this would include a number of relatively closely spaced holes to determine the small scale variability of the sediments and pores. For springsheds, a fine-scale distribution of monitor wells needs to be constructed to constrain the limits of the area. Also, the wells can be sampled at any desired frequency to determine water-quality variability. Conduit maps from the cave diving community, and current swallet hole mapping also would be valuble parts of this fundamental database.

Component age data could include field validated spatial Doppler rainfall amounts, real time water level data from multiple dataloggers, accurate spatial and application data for nutrients or other monitored parameter and discharge data.  Scale could be springshed to watershed.  Frequency and resolutions are funding dependent but the more the intense the higher the confidence. -TG  

(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.

Both the “VISKA” and springshed questions/hypotheses require a significant investment of time, money and personnel to get them to the point where individual questions can be addressed. Some data already exists within the FGS, USGS and water management districts.  There is also much data in the private sector that would be a valuable addition.  Therefore data compilation and QA/QC is an important initial undertaking.

(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?

Results from the investigations of the SRW will allow geologists to elucidate the interplay of the effects of man on the water quality and effects of the karst areas and springsheds on man to the general public.

Dissemination of the findings to all levels of society because address of environmental issues require awareness, understanding and support from everyone to initiate the cultural changes necessary for effective and meaningful progress on such issues. -TG  

(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.

 Interaction with the HO would be on several levels, mainly scientific, as staff from the FGS have a unique perspective and understanding of the watershed, from professional knowledge and personal backgrounds and residential histories. . -TG

