Floridan Aquifer System FY 2016 End-of-Year Report

(1) Accomplishments & Contributions
During FY16, team members were tasked with various responsibilities related to development of datasets which will be incorporated into the groundwater flow model currently in development.
(a) Data Integrity (Mike Holmes)—Aggregation of multiple, and sometimes duplicate, project files and database tables was a critical task undertaken in FY15 and completed in FY16. In 2013, files were copied from the original project server in Atlanta to a new project server in Orlando. Work then proceeded in parallel on two branches of the data files resulting in discrepancies between them. In 2015, Mike Holmes set up a new server in Lutz which now houses all data from the other servers in one place. The files on the new server include working files related to the revised framework; saline-water mapping; an SQL database housing water use, water quality, and groundwater levels data; and various other geospatial data and system backups. All files and database tables have been checked for integrity and we now have a unified, canonical workspace from which to proceed.
(b) Net Recharge & Agricultural Irrigation Estimation (Mark Nardi and Betzy Reyes)—Estimates of net recharge to the groundwater flow system have been made using the Soil-Water Balance code by Westenbroek and others (2010). Estimates of agricultural irrigation are in production and will be complete by November 1, 2016. 
(c) Climate Data (Betzy Reyes)—Supporting climatic data used by the SWB model have been compiled and checked for quality. The dataset is currently in review for publication as a data release product.
(d) Water Use Estimation, 1950–1990 (Jack Monti)—Water use estimates for the period 1950–1990 are needed to supplement the site-specific water use data for current (1995–2010) withdrawals already in the project SQL database. The earlier data are from aggregate sources at the state and county level and will be apportioned using the locations of wells actively pumping and reporting withdrawals. Work during FY16 has been done to Q/A well locations, intersect open intervals with the model, and link withdrawals to well locations by permit. Aggregated withdrawal information for 1950–1990 has not yet been apportioned to the wells due to a serious injury suffered by Jack in June of 2016. Work is projected to resume during the final days of FY16 and continue into FY17 as Jack makes his recovery.
(e) Calibration Targets (Jason Fine, Lynn Torak, and Jason Bellino)—Calibration targets for flows (spring discharge and stream base flow) and groundwater levels have been developed. These targets will help constrain the model during the calibration process.
(f) Publications—The draft report entitled “Hydrologic Conditions and Water Budget of the Groundwater Flow System in Florida and Parts of Georgia, Alabama, and South Carolina, 1995–2010” is awaiting Center approval. The report addresses work plan task 5 (develop conceptual model of groundwater system) by summarizing the conceptual hydrogeologic framework for modeling and quantifies or estimates flows to and from the system using tools such as the soil water balance software (Westenbroek and others, 2010). Due to new open data policies, additional work to release data associated with the report has been undertaken. One data release (for water use data) is complete and a second (for a Soil-Water Balance model) is in review. These items must be released in tandem with the report.
(g) Numerical Model Development (Jason Bellino)—A steady-state model of 2010 conditions has been tested and calibrated manually; hydraulic conductivity parameters are based on values in the published aquifer performance test database (Kuniansky and Bellino, 2012). The model consists of 9 layers and includes all 2nd order and higher streams from the NHD2 Plus network (RIV package) and 3rd magnitude and larger springs (DRN package). Pumpage from the system is simulated using a combination of the WEL and MNW2 packages; the WEL package is used for wells that intersect only 1 model layer, whereas wells that intersect multiple layers are simulated with the MNW2 package. General-head boundaries are used to simulate fluxes to/from lakes and the seafloor. The Newton solver (NWT) is used in conjunction with the upstream weighting package (UPW) to solve the groundwater flow equation. At this time, the saltwater interface is simulated as a no-flow boundary.
(2) FY17 Workplan and Budget
Work in FY17 will focus on (1) transient calibration of the regional model, (2) groundwater availability assessment, (3) documentation of the model and supporting datasets, and (4) presenting the findings of this investigation.
(1) Transient calibration of regional model—The steady-state model will be modified for transient conditions and calibrated against water levels, baseflow, and spring discharge; calibration will span the period 1900–2010.
(2) Groundwater availability assessment—Availability of groundwater will be assessed in terms of how stresses (drought, sea-level rise, and increased groundwater demand) impact issues of local concern (groundwater depletion, saltwater intrusion, and groundwater divide migration). A draft of the final Professional Paper is expected to be in supervisory review by the end of FY17.
(3) Documentation of the model and supporting datasets—The calibrated model will be documented in an SIR along with supporting datasets (water use and recharge), which will be disseminated as data release products.
(4) Outreach/communication—A stakeholders’ meeting is tentatively planned to coincide with completion of the transient calibration process to inform local stakeholders of progress. One or two additional meetings with a subset of these stakeholders will be planned for the purpose of information sharing with regard to datasets and model development status.
Other planned activities include continued development of supporting datasets (commercial-industrial-mining-public-supply water use, including domestic self-supplied and septic tank return flow; net recharge; agricultural irrigation withdrawals; and calibration targets) for the aforementioned tasks. Model documentation and publication of supporting SWB datasets and water use are expected to be in peer review by the end of FY17.
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(3) Noteworthy Collaborations, Meetings, and Technical Transfer Activities
Stakeholder meetings
May 12, 2016: A stakeholders’ meeting was held on May 12, 2016 and was attended by 25 people via webex and included staff from the various water management districts of Florida, Miami-Dade County, Broward County, Florida Geological Survey, and the South Carolina Department of Health and Environmental Control.
Other meetings and/or presentations
August 30, 2016: Findings based on preliminary estimates of recharge from the Soil-Water Balance model were presented at the poster session of the USGS National Groundwater Workshop in Reno, NV. As a result of the presentation, there has been interest in use of the dataset by a hydrologist in Atlanta as well as others working on the Southeastern Coastal plain aquifer system in South Carolina.
September 28, 2016: Jason Bellino discussed the basics of the Floridan aquifer system with John Davis on the WGCU live radio call-in show “Gulf Coast Live!” on September 28. On August 27, a sinkhole breached a stack of spent phosphogypsum which released approximately 215 million gallons of wastewater directly into the Floridan aquifer system. The radio segment was focused on this sinkhole and what effects it may have on the aquifer.
September 30, 2016: Jason Bellino gave a presentation at the Florida Springs Restoration Summit in Ocala, FL on September 30 to a large group of groundwater professionals, State officials, and members of the public. The presentation focused on the efforts of the USGS to compile spring flow data for springs in Florida as part of the Floridan aquifer system regional groundwater study.
(4) Report Products and Bibliographic Update

Kuniansky, E.L., 2016, Simulating groundwater flow in karst aquifers with distributed parameter models—Comparison of porous-equivalent media and hybrid flow approaches: U.S. Geological Survey Scientific Investigations Report 2016–5116, 14 p., http://dx.doi.org/10.3133/sir20165116.
(5) Acknowledgements and Testimonials (Quotes)
Jason LaRoche of the Southwest Florida Water Management District noted on September 28, 2016 that new drilling completed this summer by the District in Levy County, Fla. has corroborated geologic and water quality information presented in the revised hydrogeologic framework by Williams and Kuniansky (2015).
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(7) Photos, Animations, and Graphics
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Hours

Net rate w/ 

benefits Net costs Gross costs

Bellino - Lead Modeler 2088 39.31 $       82,076.67 $      131,322.67 $   

Holmes - IT/GIS Specialist Support 0 49.59 $       - $                - $               

Fine - Modeler 3 0 56.50 $       - $                - $               

Fienen - Calibration Specialist 1 400 74.07 $       29,629.39 $      38,503.69 $     

Nemec - General Support 0 42.61 $       - $                - $               

Dixon - GIS/Web 120 54.92 $       6,589.94 $        10,543.90 $     

Nardi - GCM/SWB 160 61.55 $       9,848.20 $        15,757.12 $     

Betzy Reyes - SWB 480 44.87 $       21,538.65 $      34,461.84 $     

Monti - Water Use Specialist 480 67.56 $       32,426.49 $      59,950.42 $     

Masterson 520 78.50 $       40,820.00 $      67,761.20 $     

Total Salary 4,248       222,929.34 $    358,300.85 $   

Travel 9,000.00 $        13,919.02 $     

SPN 12,500.00 $      20,000.00 $     

Training 1,500.00 $        2,400.00 $       

Total Other 21,500.00 $       36,319.02 $      

FY17 Totals

Salary 222,929.34 $     358,300.85 $    

Other Expenses 21,500.00 $       36,319.02 $      

Total for FY17 244,000.00 $     395,000.00 $    
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Total by Center

Caribbean-Florida WSC 178,185.60 $ 

​​​Wisconsin 38,503.69 $   

Maryland-Delware WSC 50,218.96 $   

New York WSC 59,950.42 $   

New England WSC 67,761.20 $   

395,000 $      


