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3. POTABLE WATER SYSTEM

The system includes raw water supply wellfields, water treatment plants and a water

transmission and distribution system consisting of pumping facilities, storage tanks, and

transmission and distributing network.

The City’s existing potable water system is comprised of a raw water supply and transmission

system, two potable water treatment plants, a transmission and distribution system consisting of

pumping facilities and piping network and a concentrate disposal system at each treatment facility.

3.1 Raw Water
The City maintains approximately 25 miles of raw water transmission mains as of the July 2022

inventory, which transport raw water from two brackish water wellfields to the 18 MGD Southwest

RO WTP and the 12 MGD North RO WTP as shown in Figure 3-1. The wellfields consist of 56

wells that withdraw brackish groundwater from the Lower Hawthorn aquifer of the Upper Floridan

aquifer system. There are currently 50 operational wells. The remaining 6 wells are either used

only if needed, or equipment has been removed and the well is no longer operational. The City’s

raw water wells are generally open to between 450 and 850 feet below land surface (bls).

The wellfields currently have the capacity to provide approximately 31 MGD as indicated in Table

3-1 and 3-3. Total annual combined raw water supply from both the wellfields during the past 5

years has ranged between 300 and 575 MGM (10 and 20 MGD) with an average of 400 MGM

(12 MGD) as shown in Figure 3-2.
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The water treatment plants have a combined treatment capacity of 30 MGD (18 MGD for the

Southwest WTP and 12 MGD for the North WTP). To generate 30 MGD of finished water requires

37.5 MGD raw water supply (assuming 80% recovery efficiency). Considering the current

operational maximum capacity of the wellfields is roughly 31 MGD, the deficit in raw water

capacity to run the WTPs at full capacity is approximately 6.5 MGD.

There are 18 Water Use Permitted proposed wells for the North wellfield that have not yet been

installed. However, some of the permitted well locations may no longer be desirable and will be

evaluated based on the Comprehensive Water Supply evaluation currently under way. The

proposed wells when installed are expected to increase the raw water capacity by between 10 to

12 MGD.

The permitted maximum monthly and average annual allocations from the raw water wells are

1,312 MG and 14,326 MG respectively which is equivalent to 43.7 and 39.2 MGD. The current

wellfields can produce approximately 70% of the maximum monthly permitted quantity. Detailed

discussion of the individual WTPs and the associated wellfields are provided below.

3.1.1 Southwest Wellfield
The Southwest wellfield supplies raw water to the Southwest RO WTP which began operation in

1977 and is located on SW 32nd Street, west of Agualinda Boulevard. This wellfield consists of 32

operational production wells and is aligned in a north-south direction along the Chiquita Boulevard

and in the east-west direction along Gleason and Trafalgar Parkways (Figure 3-1). The monthly

raw water pumped from the Southwest wellfield generally ranges between approximately 140 and

360 MGM, (i.e., between 5 and 12 MGD), with an average of 250 MGM or 8 MGD. Approximately

80% of the feedwater at the Southwest RO WTP is recovered as usable finished water for potable

system distribution with the remaining 20% RO concentrate disposed via two on-site Class I

injection wells located at the SW RO WTP/ SW WRF. Table 3-1 shows the individual well total

and cased depths and flow.
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Table 3-1: Well Depths & Flow Rates of Raw Water Supply Wells at the South Wellfield

Well ID Cased Depth (ft) Total Depth (ft) Flow Rate (gpm)

101 362 745 450
102 347 685 500
103 345 705 450
104 350 700 325
105 345 765 400
106 564 800 300
107 357 752 525
108 345 752 450
109 350 748 300
110 350 748 500
111 500 750 400
112 455 721 400
211 599 762 400
212 599 742 450
213 590 765 350
214 529 702 300
215 558 782 350
216 456 707 525
217 440 700 550
218 495 722 425
219 490 710 525
220 508 720 450
221 510 720 500
222 515 642 500
223 420 652 450
224 389 709 400
225 440 715 475
226 460 715 450
227 429 715 350
228 460 714 400
229 460 712 Out of Service

230R 450 700 450
231 435 703 Out of Service
232 470 634 500

Total 13,800 GPM
Total 20 MGD

3.1.1.1 Southwest Wellfield Water Quality Considerations

A review of average composite wellfield chloride concentrations, weighted by individual

recommended well flow rates, indicates that the composite salinity of the wellfield has steadily

increased during the last 10 years from approximately 825 milligrams per liter (mg/L) to 975 mg/L

or about 20%. Average total pumpage from all the wells in the wellfield during this time increased
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from approximately 5 to 8 MGD. Refer to Figure 3-3 for composite chloride concentrations and

total pumpage from all the wells from the Southwest wellfield.

Approximately 50% of the wells comprising the wellfield have chloride concentrations less than

1,000 mg/L, approximately 38% have chloride concentrations in the range of 1,000 and 2,000

mg/L, and only four wells (RO-104, RO-214, RO-228, and RO-229) exhibit chloride concentrations

above 2,000 mg/L. Data indicates that the wellfield is generally pumped at the recommended flow

rate. Refer to Figure 3-4 and Figure 3-5 for maps showing chloride concentration ranges and

increases in chloride concentration per 100 million gallons (MG) of water withdrawn for wells

comprising the wellfield. Some stabilization of chloride concentrations indicated over the last two

years may be attributed to implementation of a wellfield management plan which establishes a

recommended maximum pumping rate for each well.

3.1.1.2 Southwest Wellfield Production Capacity Considerations

Specific capacity data based on pumping tests conducted on each well in 2011 and 2019/2020

are tabulated and compared in Table 3-2. The period of 2011 to 2018 corresponds to a time when

efforts to restore productive capacity, by well rehabilitation methods, declined. Since early 2019

the City's well rehabilitation efforts have increased. Decline in specific capacity (defined as

pumping rate divided by pumping water level decline from static) is a natural occurrence which

happens due to precipitation of calcium carbonate in the near borehole area, thus occluding

porosity and reducing well yield.  Data suggests that about 22% of the wells in the wellfield have

lost more than 40% of their capacity and about 28% of the wells have lost between 20% and 40%

of their capacity.  The remaining 50% of the wells show less than 20% reduction in capacity. As

the wellfield ages, it is normal to see a reduction in capacity typically caused by the precipitation

of calcium carbonate along the borehole walls. Wells showing significant reduction in specific

capacity (>40%) are candidates for rehabilitation treatments such as rapid rate high dosage

hydrochloric acid treatment. The reduction in capacities is currently being managed through

regular and periodic treatments with acid. Refer to Figure 3-6 for a map showing wells with high,

medium, and low decline in specific capacities over time.
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Table 3-2: Summary of Specific Capacity Change in the Southwest Wellfield

Well ID 2011 Current
(See Note)

% Decline or Increase

101 26.2 16 -39%
102 16 14.4 -10%
103 26.3 14.3 -46%
104 22.3 5.3 -76%
105 16.6 9.5 -43%
106 3.1 5.5 77%
107 9 7.4 -18%
108 8.3 12.2 47%
109 2.5 25.7 928%
110 15.6 8.1 -48%
111 9.2 8.5 -8%
112 13.2 8.2 -38%
211 7.3 15.3 110%
212 5.7 9.7 70%
213 45.3 17.9 -60%
214 14.3 7.9 -45%
215 10.6 8.2 -23%
216 11.9 9.5 -20%
217 13.5 11.8 -13%
218 9.6 9.8 2%
219 9 7.6 -16%
220 7.9 8 1%
221 6.9 16.4 138%
222 8.3 12.7 53%
223 27.1 23.8 -12%
224 12.5 9.6 -23%
225 8.8 7 -20%
226 10.9 8.5 -22%
227 11.6 6.3 -46%
228 11.3 7.9 -30%
229 OS OS NA

230R 4.9 15.6 218%
231 OS OS NA
232 10.3 7.5 -27%

Note:  Data for Well IDs shown in black are obtained from the Quarterly Report of Monthly Wellfield Data Review – Third Quarter,

2019, Table 9 (RMA, 2019).  Data for Well IDs shown in red were obtained from the City staff and are based on 2020 acidification

results.  OS denotes "Out of Service".
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3.1.2 North Wellfield
The North wellfield supplies raw water to the North RO WTP, which is located north of Pine Island

Road (SR-78) and began operation in 2010. The North wellfield consists of 18 operational

production wells and is aligned in an east-west direction along Kismet Parkway and Diplomat

Parkway (Figure 3-1). The monthly raw water pumped from the North wellfield generally ranges

between approximately 100 and 200 MGM, (i.e., between 3 and 7 MGD), with an average of 150

MGM or 5 MGD. Approximately 80% of the feedwater at the North RO WTP is recovered as

usable finished water for potable system distribution with the remaining 20% concentrate

disposed via a single Class I injection well located at the North RO WTP. Refer to Table 3-3 for

individual well total and cased depths and flow. Refer to Figure 3-7 for monthly pumpage from

the North wellfield.

Table 3-3: Well Depths & Flow Rates of Raw Water Supply Wells at the North Wellfield

Well ID Cased Depth (ft) Total Depth (ft) Flow Rate (gpm)

301 500 762 225
302 453 714 300
303 453 672 300
304 476 712 300
305 440 636 0
306 445 645 350
307 460 614 0
308 505 702 700
309 503 702 650
310 520 722 575
311 575 802 450
312 428 520 650
313 542 805 450
316 590 883 450
317 745 1100 550
318 655 864 0
319 468 536 250
320 592 840 250
321 565 800 325
322 630 840 250
323 630 832 400
324 643 866 0

Total 7475 GPM
Total 11 MGD
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3.1.2.1 North Wellfield Water Quality Considerations

A review of average composite wellfield chloride concentrations, weighted by individual

recommended well flow rates, indicates that the salinity in the wellfield has steadily increased

during the last 10 years from approximately 800 mg/L to 1,100 mg/L or about 35%. Average total

pumpage from all the wells in the wellfield during this time remained stable at approximately 5

MGD. Refer to Figure 3-7 for composite chloride concentrations and total pumpage from all the

wells from the North wellfield. Based on 2019 data, four wells (RO-324, RO-318, RO-305 and

RO-307) exhibit chloride concentrations above 2,000 mg/L. These wells are currently out of

service or in a standby status to be used only when needed. Approximately 50% of the wells

comprising the wellfield have chloride concentrations in the range of 1,000 and 2,000 mg/L and

approximately 32% of the wells exhibit chloride concentrations less than 1,000 mg/L.

Data indicates that the wellfield is generally pumped at the recommended flow rate and noticeable

decline in water quality (chloride concentration above 2,000 mg/L) has occurred in only a limited

number of wells. Some stabilization of chloride concentrations indicated over the last two years

may be attributed to the implementation of a wellfield management plan which establishes a

recommended maximum pumping rate for each well. Refer to Figure 3-4 and Figure 3-5 for maps

showing chloride concentration ranges and increase in chloride concentration per 100 million

gallons (MG) of water withdrawn for wells comprising the wellfield. In general, the wells in the

western portion of the wellfield show higher salinity compared to the eastern portion of the

wellfield. Degradation of the water in these wells may be occurring due to vertical upconing or

preferential flow of higher salinity water present in deeper aquifer(s). Individual well sites or areas

of the wellfield showing accelerated increases in salinity are indicative of enhanced vertical flow

beneath the primary production zone.

3.1.2.2 North Wellfield Production Capacity Considerations

Specific capacity data based on tests conducted on each well in 2011 and 2019/2020 are

tabulated and compared in Table 3-4. Data suggests that approximately 19% of the wells in the

wellfield have lost more than 40% of their capacity and about 10% of the wells have lost between

20% and 40% of their capacity. The remaining 71% of the wells show less than 20% reduction in

capacity. Most of the wells are maintaining their initial capacities, which reflects the relatively

young age of the wellfield. The reduction in capacities is typically caused by precipitation of

calcium carbonate along the borehole walls. The reduction in capacities is currently being

managed through regular and periodic treatments with acid. Refer to Figure 3-6 for a map

showing wells with high, medium, and low decline in specific capacities over time.
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Table 3-4 Summary of Specific Capacity Change in the North Wellfield

Well ID 2011 Current
(See Note)

% Decline or Increase

301 11.4 5.2 -54%
302 13.8 11.2 -19%
303 13.9 8.4 -40%
304 15.8 8 -49%
305 18.4 43.1 134%
306 18.4 23.5 28%
307 13.2 23.2 76%
308 9.2 13.2 43%
309 15.8 16 1%
310 13 11.2 -14%
311 5.1 7.7 51%
312 18.4 19.3 5%
313 9.5 10.6 12%
316 15.7 13.7 -13%
317 16.1 10 -38%
318 8.2 8 -2%
319 15.8 12.9 -18%
320 9.3 4.7 -49%
321 8.5 7.8 -8%
322 7.1 8.5 20%
323 15.4 10.6 -31%
324 7.6 OS OS

Note:  Data for Well IDs shown in black are obtained from the Quarterly Report of Monthly Wellfield Data Review – Third Quarter,

2019, Table 9 (RMA, 2019).  Data for Well IDs shown in red were obtained from the City staff and are based on 2020 acidification

results.  OS denotes "Out of Service"
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3.1.3 General Summary of Wellfield Conditions
The previous sections provided details regarding the conditions of both the North and South

wellfield. A summary of the wellfield conditions is provided below:

¶ The current operational maximum capacity of both the north and southwest wellfields is

roughly 31 MGD. There is currently a deficit of 6.5 MGD in raw water capacity to run the

WTPs at full capacity. Future treatment plant expansions will require additional well

construction.

¶ There are an additional 18 Water Use Permitted proposed wells for the North wellfield that

have not yet been installed. The permitted well locations should be evaluated. The

proposed wells when installed are expected to increase the raw water capacity by between

10 to 12 MGD.

¶ The permitted maximum monthly and average annual allocations from the raw water wells

are 1,312 MG and 14,326 MG respectively which is equivalent to 43.7 and 39.2 MGD. The

current wellfields can produce approximately 70% of the maximum monthly permitted

quantity.

¶ The salinity in the Southwest wellfield has steadily increased during the last 10 years from

approximately 825 milligrams per liter (mg/L) to 975 mg/L or about 20%. The chloride

concentrations have been relatively stable. Stabilization of chloride concentrations during

the last two years is the result of implementation of a wellfield management plan which

establishes a recommended maximum pumping rate for each well. Data indicates that

about 22% of the wells in the wellfield have lost more than 40% of their capacity and about

28% of the wells have lost between 20% and 40% of their capacity. Wells showing

significant reduction in specific capacity (>40%) are candidates for rehabilitation

treatments such as rapid rate high dosage hydrochloric acid treatment. The reduction in

capacities is currently being managed through regular and periodic treatments with acid.

¶ The salinity in the North wellfield has steadily increased during the last 10 years from

approximately 800 mg/L to 1,100 mg/L or about 35%. Noticeable decline in water quality

(chloride concentration above 2,000 mg/L) has occurred in only a limited number of wells.

Stabilization of chloride concentrations during the last two years is the result of

implementation of a wellfield management plan which establishes a recommended

maximum pumping rate for each well. Data indicates that approximately 19% of the wells

in the wellfield have lost more than 40% of their capacity and about 10% of the wells have

lost between 20% and 40% of their capacity. Most of the wells are maintaining their initial

capacities, which reflects the relatively young age of the wellfield. The reduction in

capacities is currently being managed through regular and periodic treatments with acid.
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3.2 Treatment Facilities
The City currently owns and operates two water treatment plants that can process brackish

groundwater resources the North RO WTP and the Southwest RO WTP.

3.2.1 North RO WTP
This facility is a two stage RO process and has a current permitted capacity of 12.0 MGD. The

facility has a firm capacity of 9.0 MGD with one RO skid unit out of service. Construction of the

North RO WTP facility began in 2006 and was completed in 2010. A treatment process block

diagram for the North RO WTP is presented in Figure 3-8 and the facility site plan is shown in

Figure 3-9.

Raw water to this facility undergoes pretreatment using sulfuric acid, polyacrylic acid, and

filtration. The sulfuric acid reduces the water’s pH, while the polyacrylic acid is added as a scale

inhibitor. Flow through a 5-micron cartridge filter allows for removal of any materials that can

otherwise damage the membranes. Following pretreatment, pressurized feed water is conveyed

to each of four parallel treatment trains at the facility. Each train has a dedicated 400 horsepower

(HP) feed pump and a production capacity of 2.5 MGD. Each membrane treatment train is a two-

stage system with a first stage of 48 pressure vessels, which can be expanded to 54 pressure

vessels; and a second stage of 24 pressure vessels, which can be expanded to 27 pressure

vessels. With the feed water under pressure, pre-treated water can pass through the membranes,

and the concentrate from the first stage becomes feed for the second stage. The product water

from both stages is blended with raw water to add back minerals to meet target water quality

parameters, improve the taste of the drinking water and increase overall recovery efficiency.



Figure 3-8:  North RO WTP Process Flow Diagram
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Figure 3-9: North RO WTP Site Plan

Post treatment follows the primary RO treatment. Blended product water is post treated for the

removal of gases such as hydrogen sulfide and carbon dioxide using stripping towers. After the

degasification system, the blended product water enters a 170,000-gallon clearwell where sodium






























































































































































































