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FARMS Well Back-Plugging Program 
Bi-Annual Status Report 

Oct 2007 ï Sep 2009 
Introduction 
 

The water quality of sensitive watersheds and cropland productivity can be seriously affected by 
the extensive use of highly mineralized groundwater for irrigation.  Groundwater occurring in the 
District's southern and coastal area aquifer systems is often heavily concentrated in chloride 
and dissolved minerals with increasing well depths.  Apart from the mass weight of water used 
for irrigation, it is not uncommon for a single well to leach the equivalent of several tons of salts 
onto croplands each year that are flushed into nearby watershed drainages during periods of 
excess storm runoff.  With 63 wells back-plugged to date, reducing the detrimental effects of 
highly mineralized groundwater from irrigation wells located in these areas has been a regular 
achievement of the FARMS Back-Plugging Program.  
 
Section 373.206 of the Florida Statutes authorizes the Florida Department of Environmental 
Protection (FDEP) and/or the Water Management District to plug a well if it is determined to be 
of such poor water quality as to have adverse impacts upon an aquifer or other water bodies 
meant to serve as public drinking water sources, or that could become public water sources. 
Section 373.203(3) F.S. defines "well plugging" to include plugging, capping or controlling a 
well, as deemed appropriate by FDEP or the Water Management District. 
 
Groundwater mineralization can be field checked easily at the well discharge using an electrical 
conductivity meter.  Some irrigation wells within the Shell and Prairie Creek watersheds (SPJC), 
upstream of Punta Gordaôs drinking water reservoir, have had conductivity values ranging up to 
17,000 micro Siemens per centimeter (µS/cm), which is much greater than the water quality 
standard of 775 µS/cm that must be maintained for this critical downstream public water supply. 
 
In response to increasing trends in mineralized water quality parameters observed for Punta 
Gorda's drinking water reservoir, the District implemented the Back-Plugging Funding 
Assistance Initiative in July 2002.  The purpose of the initiative was to identify and modify highly 
mineralized wells found in the Southern Water Use Caution Area (SWUCA), but more 
particularly, the initiative was meant to facilitate the SPJC Watersheds Management Plan for 
maintaining and improving the water quality of these important priority watersheds.  
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In 2004, the Back-Plugging Program came under the direct support of the Districtôs FARMS 
Program, which funds cost-share initiatives meant to implement and establish enhanced water 
quality and water quantity Best Management Practices for the agricultural sector.  While the 
Back-Plugging Program has been focused mainly on agricultural wells in the SWUCA, other 
user groups may qualify to participate. 
 
Hydrogeologic Setting 
 
Prolonged well pumping, particularly during periods of drought, can induce an "up-coning" and 
blending of groundwater from more mineralized sources deeper in the aquifer complex.  Wells 
that originally produced acceptable quality water can become quite degraded under the effects 
of increased pumping and less recharge to a regional aquifer system diminished by drought.  
 
Well back-plug efforts are targeted at blocking the highly mineralized groundwater thatôs usually 
produced from the lower well depths, which may also result in some loss of pumping capacity. 
District back-plug records indicate pumping losses have averaged slightly less than 25 percent 
as a result of back-plug efforts.  If decreased well capacity occurs, growers often resolve the 
problem by reconfiguring irrigation zones and optimizing their irrigation scheduling.  Best 
Management Practices and cost-share initiatives offered through the FARMS Program can also 
be utilized by growers to update, automate and reconfigure their irrigation systems. 
 
In the Prairie and Joshua Creek watersheds, the more transmissive limestone is the Avon Park 
formation within the Upper Floridan aquifer.  In the Shell Creek watershed, poorer water quality 
may occur in the Intermediate aquifer system, which is partially recharged from the underlying 
Upper Floridan aquifer.  The prevalence of chloride concentrations in groundwater for the Upper 
Floridan aquifer in the SPJC watersheds and the Florida coastal regions is delineated by the 
following graphic.  Irrigation wells located in the areas of higher chloride concentrations shown 
here may be candidates for back-plugging. 
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Historically, drilling contractors often completed irrigation wells as deep as practical to maximize 
groundwater production with fewer wells and more central pumping operations to allow growers 
to irrigate large blocks with fewer zones and less difficulty.  Irrigation wells configured on that 
basis in areas such as the SPJC watersheds have resulted in groundwater quality becoming 
detrimental to cropland yields and downstream watersheds.  The main purpose of the District's 
Back-Plugging Program has been to: 
 

 Improve and maintain drinking water standards of Punta Gordaôs public supply reservoir. 

 Maintain Class I surface water standards of the Shell and Prairie Creek watersheds. 

 Benefit agriculture and other groups by enabling alternative options for sustainable high 
quality sources of water throughout the SWUCA. 

 
Well Back-Plugging Procedures 
 

Back-plugging can be more cost effective than new well construction.  Interested applicants may 
initiate the process by returning a signed copy of the District's "Procedure for Back-Plugging 
Funding Assistance" (Appendix A), which can be supplied by a FARMS representative.  A 
wellôs groundwater conductivity must be at least 1,000 µS/cm to qualify for the program. 
Following qualification, the well owner has the pump removed to allow access for the District's 
down-hole geophysical tools.  This equipment is used to identify and record intervals that may 
contribute to poor water quality.  Following examination of logs, a back-plug interval may be 
recommended that will be stipulated in a well modification permit if the owner chooses to 
complete the back-plug.  The procedure generally involves filling the target well interval with 
coarse gravel, followed by a cement-plug cap that is allowed to cure 72 hours before returning 
the well to service. 
 

After a back-plug is completed, the pump is reset and the well checked for changes in water 
quality and pumping rate.  Well owners may be reimbursed up to $1,500 per well to remove and 
reset the pump, and up to $5,000 per well for back-plugging.  The amount of reimbursement is 
determined by the borehole diameter and linear footage of borehole back-plugged.  Back-plug 
activities are permitted under Chapter 40D-3 FAC and monitored by District staff.  Work can 
take two or more weeks to complete depending on the degree of field coordination, with best 
results where groundwater conductivity values initially exceeded 2,000 µS/cm or more, as 
indicated by the following graph of percent decrease in conductivity of back-plugged wells. 
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Irrigation wells are back-plugged ideally in low-use periods during the summer wet season.  
District records indicate that about half of the 400 wells in the SPJC area alone may qualify for 
back-plugging.  Deeper irrigation wells in the SPJC area have highly mineralized production 
zones at depths that are typically common to each watershed area.  The Joshua Creek 
watershed has production zones that occur in excess of 1,400 feet, while Shell and Prairie 
Creek watersheds have mineralized zones occurring at about 1,200 and 450 feet, respectively. 
Back-plug intervals can be identified through examination of geophysical log profiles that include 
borehole diameter, fluid conductivity and temperature.  Other logs record resistivity, 
spontaneous potential and gamma profiles of the geological formations encountered; but more 
definitive water quality changes may be detected with the induction log, which measures 
conductivity a short distance beyond the borehole wall.  The well is also examined using a color 
video camera to aid in selecting a back-plug interval. 

 

 
 
The temperature and conductivity profiles shown above indicate increasing values at 1,050 feet 
below land surface; but the adjacent induction profile shows a source of high conductivity water 
at the same depth the caliper profile indicates an increase in borehole diameter at 1,420 feet.  
The increase in fluid temperature and conductivity at 1,050 feet may indicate better quality water 
entering the borehole and mixing with poor quality water rising from below.  Back-plug methods 
isolate better water quality zones for production pumping, which have resulted in more than a 90 
percent reduction in TDS, and a 99 percent reduction in chloride for the well represented above. 
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Back-Plugging Results 
 

The results for nine wells back-plugged in the current report period from October 2007 to 
September 2009 are summarized by the following table. 
 

Basin or 
SPJC 

Watershed 

Water Use 
Permit 

District 
Well ID 

Back-Plug 
Completion 

Date 

Water Quality Before Back-Plug Percent Reduced After Back-Plug 

Conductivity 
(µS/cm) 

TDS 
(mg/L) 

Chloride 
(mg/L) 

Conductivity  TDS Chloride  

Myakka 12516 1 11/13/07 2,690 1,770 470 56% 51% 87% 

Peace 10420 38 11/06/07 1,442 836 250 0% 0% 0% 

Peace 10420 30 11/16/07 1,428 792 239 2% 0% 0% 

Joshua 2240 4 01/31/08 4,450 2,540 1,060 75% 70% 94% 

Joshua 2240 3 02/27/08 3,960 2,270 973 74% 71% 83% 

Alafia 3055 7 04/09/08 1,930 1,290 255 31% 30% 48% 

Joshua 6669 5 07/17/08 1,512 910 282 35% 34% 62% 

Joshua 6669 2 04/20/09 2,160 1,300 ND 29% 33% ND 

Prairie 7783 1 05/05/09 4,000 2,560 ND ND ND ND 

ND = No Data, or not sampled because of inactive well pump. 

 
The District has back-plugged a total of 63 wells since program inception with conductivity, TDS 
and chloride reduced a combined average of 47%, 47%, and 63%, respectively.  Average well 
pumping losses overall were about 24 percent.  Results for all back-plug wells to date are 
summarized in Appendix B; select back-plug wells were monitored quarterly for sustained 
improvements with graphed results presented in Appendix C.  Monitoring results indicated 
improvements were sustained at all sites. Back-plug wells and monitoring sites are depicted on 
the following map. 
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Conclusions 
 
A total of 63 wells back-plugged in the SWUCA to date have resulted in averaged reductions of 
46 percent for conductivity, 46 percent for TDS, and 63 percent for chloride.  Of these, 46 wells 
located in the SPJC watersheds resulted in slightly better reductions of 47 percent for 
conductivity, 48 percent for TDS, and 66 percent for chloride (Appendix B).  Water quality 
monitoring of select back-plugged wells continues to indicate that improvements achieved 
through these efforts were sustained at all monitored back-plug sites (Appendix C).  Pumping 
losses for all program wells has averaged about 24 percent, while pumping losses for SPJC 
wells averaged about 23 percent. 
 
Participating growers frequently report rapid, positive responses in crop growth due to the 
reduced mineralization of irrigation water after modifying their wells.  Importantly, continued 
back-plug efforts should improve and guard conditions of the Punta Gorda public drinking 
reservoir by maintaining higher water quality standards in the SPJC watersheds and facilitating 
the agricultural sector with sustainable, high quality water resources for irrigation. 
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Appendix A 

 
Board Procedure for Back-Plugging Funding Assistance Initiative 
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Appendix A (cont'd) 
 

Board Procedure for Back-Plugging Funding Assistance Initiative 
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Appendix A (cont'd) 
 

Board Procedure for Back-Plugging Funding Assistance Initiative 
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Appendix A (cont'd) 

 
Board Procedure for Back-Plugging Funding Assistance Initiative 

 
 


