Project Proposal: Deep Coastal Wells for Freshwater-Saltwater Interface Monitoring
Project Location: Gulf Coast of Suwannee River Water Management District in Taylor, Dixie, and Levy Counties. (Suwannee Watershed).
Project Category: Community Resilience
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Figure 1.  Map of proposed salt-fresh water interface monitoring wells along the Gulf Coast of Suwannee River Water Management District (SRWMD) at Taylor, Dixie, and Levy Counties.
Project Description
Knowing the groundwater distribution between fresh and saline water resources is imperative for coastal community resiliency and habitat restoration. Currently on the Florida gulf coast within the Suwannee River Water Management District (Taylor, Dixie, and Levy counties) the depth and stability of the freshwater-saltwater interface is unknown. Establishing the depth of the freshwater-saltwater interface and evaluating the stability of this interface will enable the district to improve regional water supply models and identify threats to the long-term fresh water supply in the region. This data will provide small coastal communities with key information for long-range planning and ensure resiliency to environmental changes. To sample water from the lower Florida the district plans to install four sampling wells across Taylor, Dixie and Levy counties at Rosewood, Horseshoe Beach, Steinhatchee, and Dekle Beach. Rosewood is a few miles inland of Cedar Key and Horseshoe Beach is North of the Suwannee River and Cedar Key on the coast. Dekle Beach is along the coast and approximately 20 miles north of the Steinhatchee river and 40 miles north of Horseshoe Beach. The various well locations will indicate the saline water interface along the North West peninsular Florida coast and aid in monitoring future changes of the fresh-salt water distribution. 
Estimated Project Cost
Each of the four wells will cost approximately $300k where each 1,000-ft. borehole will cost $220k and the FLUTe valve tubing sampling system will cost approximately $80k for five to seven sampling ports in a 1,000-ft. borehole.
Total Estimated Project Cost
1.2 million
Community Resilience 
Monitoring the fresh-salt water interface will enable Florida gulf coast communities to identify locations where mitigation projects will be needed to address groundwater changes in the face of sea level rise. From 1914 to 2006 the mean sea level rise per year was 1.8 mm at Cedar key (NOAA, 2009). In Florida, the sea level is expected to increase an additional 1.5 to 4.5 feet by 2100 (Jevrejeva. et al., 2012). Due to current and projected sea level rise, monitoring wells are needed to help communities prepare and to mitigate foreseen changes.
Economic and Social Benefits 
In June of 2012 saltwater intrusion occurred at the Cedar Key Water and Sewer District well field. During this time a ban was put on the use of tap water for household needs, including drinking water. By August of 2012 the Cedar Key Water and Sewer District installed two reverse osmosis units which can pump a total 288,000 GPD of pure water. The cost of the installation and equipment was budgeted for $350,000 (Swirko, 2012). The Cedar Key Water and Sewer District considered the reverse osmosis units to be a short-term solution and as of October 2016, the Water and Sewer District increased their water rates. Monitoring the depth and stability of the freshwater-saltwater interface on the Northwest coast of Florida would enable communities such as cedar key to better prepare for the effects of coastal saline water changes (CKWSD, 2016).
Environmental Benefits 
Monitoring the fresh-salt water interface along the Northwest peninsular coast of Florida will aid and set the basis for project implementation in areas where increases in salt-water and low freshwater flows would harm tidal ecosystems.
The Suwannee River Estuary System (SRES) is located between Horseshoe Beach and Cedar key and reaches up into the mouth of the lower Suwannee River. In this area, the Suwannee River discharge moderates seasonal and inter-annual salinities with a high degree of variation. A USGS study on the SRES found that there is a greater abundance of organisms and lower salinity in the tidal creeks south of the Suwannee River than in the tidal creeks north of the River (Raabe et al., 2007). Sea-level rise influenced changes to coastal processes have the potential to significantly affect the distribution and productivity of tidal river ecosystems (Rodriguez et al., 2010). Such as tidal river vegetation and therefore fish habitat. Changes in sea-level rise have the potential to alter habitats of many species within the tidal rivers, intertidal areas, and the Suwannee sound. Increased salinity in the SRES region could lead to changes in habitats utilized by the already threatened Gulf sturgeon (FWS, 2009). Therefore, monitoring salinity changes in the groundwater, an indication of the salinity in related surface water bodies, would help prepare communities and wildlife entities to mitigate sea level rise effects.
Public Acceptance 
In the Waccasassa Bay preserve state park plan of 2005, one of the objectives is to protect water resources within the preserve by actively supporting and participating in regional water management and conservation efforts. The state park’s goal is to pursue funding for increased water quality and biological monitoring in cooperation with SRWMD (FDEP, 2005).
Technical Feasibility
Flexible Liner Underground Technologies (FLUTe) uses a multi-level water sampling and head measurement up to 2,000 ft. After the borehole is completed the flexible liner is place in the hole and sealed by use of excess water head in the liner. A spacer within the liner at various intervals allows for port tubes to take several water samples. At this point up to twenty ports can be sampled and purged simultaneously for effective and accurate water sampling.


Conflicts or Complements to Existing Efforts
The project proposed is complimented by the Recovery and Resilience of Oyster Reefs in the Big Bend of Florida project funded by the NFWF Gulf Environmental Benefit Fund. The project goal is to restore oyster reef chain that was degraded due to low freshwater flow events and loss of substrate. The monitoring of salt-freshwater interface will enable project managers to foresee impacts to restoration effort.
The project proposed is also complimented by the planning effort to aid in Cedar Key’s housing and community adaption in the face of sea level rise. The planning effort is headed by Joseli Macedo at the University of Florida’s department of Urban and Regional Planning.
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LINKS

http://www.ckwater.org/Water_Facilities_Plan_3.14.pdf
http://www.ckwater.org/Public_Facilities_Report_8.15.pdf
http://wec.ufl.edu/floridarivers/sturgeon%20meeting/2009%20Gulf%20Sturgeon%205Year%20Review.pdf
(pg 19) see FWC citation

https://pubs.usgs.gov/of/2007/1382/OFR_2007-1382/OFR_2007-1382.pdf


http://www.dep.state.fl.us/oceanscouncil/reports/Climate_Change_and_Sea_Level_Rise.pdf
http://www.conference.ifas.ufl.edu/intecol/presentations/147/1100%20L.Racevskis.pdf
https://fl.water.usgs.gov/PDF_files/wri92_4174_spechler.pdf
http://ufdc.ufl.edu/IR00001364/00001
https://gulfsci.usgs.gov/suwannee/reports/index.html
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