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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 Mnnking wateGreserdoa, da/e had conductivity values ranging up to
17,000 micro Siemens per centimeter (uS/cm), which is much greater than the water quality

standard of 775 uS/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 underthedi r ect support of t
Program, which funds cost-share initiatives meant to implement and establish enhanced water
guality 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 t h ausuéalty
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 Gordad public supply reservoir.

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

o Benefit agriculture and other groups by enabling alternative options for sustainable high
guality 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
we | Irouredwater conductivity must be at least 1,000 uS/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
guality 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 uS/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.
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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.



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 - Back-Plug Water Quality Before Back-Plug Percent Reduced After Back-Plug
SPJC W;te(irmli,ltse \?\I/ZHIS Completion [ Conductivity DS Chloride - .

Watershed Date (uS/cm) (mg/L) (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.



Appendix A

Board Procedure for Back-Plugging Funding Assistance Initiative

BOARD PROCEDURE
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
Tme Procedure for Back-Plugging Funding Assistance Initiative

CorfServation and Development Nowser:  B1-TA pace: 10OF4
e omecion Errectivepare: SUlY 10, 2002 supersepes:  IN/A

pePaRTMENT: RE!

APPROVED BY:

Purpose

The Southwest Flarida Water Management District has established the Back-Plugging Funding
Assistance Initiative (the Initiative) In order to locate and back-plug poor water quality wells
which adversely impact the Floridan and/or Intermediate aquifer systems in the District. This
Initiative is statutorily autharized through Section 373.208, Florida Statutes (F.S.), which
provides in part, “Upon the determination by the Department of Environmental Protection or the
appropriate water management district that the water in an artesian well is of such poor quality
as to have an adverse impact upon an aquifer or other water body which serves as a source of
public drinking water or which Is likely to be such a source in the future, such well shail be
plugged in accordance with department or appropriate water management district specifications
for well plugging.” -“Well plugging” is defined at Section 373.203(3), F.S. to intlude “plugging,
capping, or otherwise controlling a well as deemed appropriate by the depariment or by the
appropriate water management district.”

The purpose of the Initiative is to improve ground water quality in existing wells that exhibit poor
water quality. The Initiative facilitates the District’s Regional Water Supply Plan and is designed
to serve as an incentive to landowners to back-plug poor water quality wells. The back-
plugging of wells will assist in sustaining surface water and ground water resources. In
addition, the pretection of ground water and surface water quality will reduce the need for
developing altemative sources.

Procedure

1. District staff will identify potential sites and communicate with landowners, take water
quality samples from each existing well on-site, inspect each well using geophysical logs and
video logs to evaluate borehole characteristics to define zones of poor water quality, develop
back-plugging permit stipulations, anatyze water quality sampling prior to and following back-
piugging to determine improvement in water quality, and monitor flow before and after back-
plugging to determine the effect of back-plugging on well production.

2. A landowner shall qualify for the Initiative If the tested well demonstrates a zone of water
quality which exceeds specific conductivity levels of 1,000 us/em as verified by District staff, the
landowner executes and submits the required documents as described herein to the District,
and the landowner otherwise complies with the requirements of the [nitiative.

3. The landowner shall provide documentation showing that he or she is the owner of the
subject real property and shall sign an acknowledgment that he or she has read the Procedure
for Back-Plugging Funding Assistance Initiative (the Acknowledgment).
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BOARD PROCEDURE
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
Tme: Procedure for Back-Plugging Funding Assistance tnitiative

nservation and Develo;iment Numeer: 61-7A  pace: 20F 4
ccurwe Direcror  EFFECTIVE DATE: July 10, 2002 suesrsepes: NFA

perarRTMENT: RES

4. By signing the Acknowledgment, the landowner agrees to allow District staff to enter
upen his or her real property for the public purpose of operating equipment and vehicles in order
to geophysically log and obtain water-quality samples from the qualified well(s); introduce
geophysical logging equipment, video inspection camera, and thief's sampler into the qualified
well(s) and borehole(s) as is reasonably necessary to geophysically log and obtain water qualify
samples; and, observe back-plugging activity performed by a well contractor emplayed by the
landowner. The landowner agrees to allow the District such access to the real property
beginning from the time the landowner signs the Acknowledgment and ending upon completion

of all procedures required by the Initiative.

5. Funding for this Initiative is limited. Qualified wells will be considered for reimbursement in
the order in which the Back-Plugging Reimbursement Claim Forms (Claim Forms) are received
by the District. If the landowner complies with all requirements of the Initiative, the District will
provide the landowner the lesser of the Maximum Eligible Reimbursement Amount as indicated
on the Claim Form or the amount invoiced by the licensed well contractor. However, under no
circumstances will the District reimburse the landowner in excess of $5,000 per well for back-
plugging and $1,500 per well for pulling and resetting of pump.

6. Maximum Eligible Reimbursement Amount is determined by District staff's evaluation of
borehale diameter, length of the back-plugged interval, equipment used, and reasonable fabor
costs, as specified on the Claim Form. District staff will review the geophysical logs and video
logs to obtain data necessary to determine the Maximum Eligible Reimbursement Amount.
Allowable costs may be updated periodically to reflect current market conditions.

7. The District will provide a copy of the geophysical logs and water quality analysis to the
landowner. The Jandowner is responsible for retaining and negotiating a contract with a'water
well contractor who is licensed in the State of Florida, to back-piug the qualifying weli(s). The
landowner is required to file a permit application for the back-plugging activity in a timely
manner. If the landowner does niot sign the permit application personally, the applicafion must
contain a letter of authorization signed by the landowner designating an agent.

8. The qualifying well(s) must be back-plugged within 30 days of the Claim Form issuance
date. If the permitted back-plugging is not complete within this time frame, the landowner will not
be eligible for reimbursement. If denied funding, the-landowner may re-apply for assistance
through the Initiative, if funds are available.

8. The pump must be reset within 20 days of the completion of the back-plugging. If the pump is
not reset within this time frame, the Jandowner will not be eligible for reimbursement. If denied funding,
the tandowner may re-apply for assistance through the initiative, if funds are available.
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BOARD PROCEDURE
SOUTHWEST FLORIDA WATER MANAGEMENT DISTRICT
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10. All well back-plugging activity must be observed by District staff, a consultant of the
District, or other District designee. The landowner must provide a copy of a detailed invoice
prepared by the well contractor and completion report to the District within 14 days of completion
of the back-plugging activity. District staff wilt review these documents within 14 days of receipt
thereof. If. District staff determines that the back-plugging activity was performed in compliance
with the Initiative, the District shall reimburse the landowner the Maximum Eligible Reimburse-
ment Amount, or the contractor's invoics amount, whichever is less. Any amount invoiced by the
contractor in excess of the Maximum Eligible Reimbursement Amount identified on the Claim
Form is the sole responsibllity of the landowner.

11. QWIP staff will maintain a well back-plugging data base to contain water quality, well
construction details, water use permitting information, and reimbursement amounts.

12. QWIP staff will include the back-plugging data base and back-plugging sffectiveness
measures in the annual update of the Artesian Well Plugging Program Wark Plan submitted to
the Secrstary, Florida Department of Environmental Protection.

13. Any cost associated with well construction problems encountered after the back-
plugging due to change of borehole dynamics is the sole responsibility of the landowner and is
not an eligible reimbursement cost under the Initiative.

14.  Any cost associated with the lass of production or the quality of water preduced from the
qualifying well(s) after back-plugging is the sole responsibility of the landowner and is not an
eligible reimbursement cost under the Initiative.

15. Any cost associated with the installation, rehabilitation, or maintenance of new weil
casing is the sole responsibility of the landowner and is not an eligible reimbursement cost

under the Initiative.

16. Any cost associated with pump and/or well maintenance prior to or after back-plugging is
the sole responsibllity of the landowner and is not an eligible reimbursement cost under the

Initiative.
17. Any back-plugged well that exhibits only nominal improvement in water quality is eligible
for additional back-piugging through the Initiative, provided District staff determines that

additional back-plugging is likely to result in significant water quality improvement, and the poor
results of the prior back-plugging effort were nat caused by contractor negligence or error.

18. Procedures 1 through 17 apply to all wells that qualify for additional back-plugging.
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