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The districts estimate that when construction of these projects is complete they will help create 

approximately 761 MGD of “new water,” which is about 38% of the 2 BGD of water needed by 

2025.  Figure 2-8 shows that reclaimed water projects are expected to produce the largest 

amount of water, approximately 267 MGD, which is about 13% of the additional water needed 

by 2025. 

 
Figure 2-7.  Statewide Summary of Types of Alternative Water Supply Projects Funded  

(FDEP, 2010)1

 

 

Figure 2-8. Quantity of Water Created by Alternative Water Supply Projects (FDEP, 2010) 

                                                           
1 ASR:  aquifer storage and recovery system 
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Table 3-1.  Filtration Treatment Processes and the Pollutants Removed (Adapted from Frenkel, et al., 2007)



Florida Department of Environmental Protection, Desalination in Florida 

April 2010     Page 18 of 109 

 
Figure 3-2.   A Summary of Water Desalination Processes (Barron, 2006) 

 Reverse Osmosis 

Reverse osmosis (RO) uses pressure to force a solution through a membrane that will hold 

solute (waste concentrate) on one side while allowing solvent (potable water) to pass to the 

other side.  It is the process of applying sufficient pressure to overcome natural osmotic 

pressure in order to force water from a region of high salt concentration through a membrane 

to a region of low salt concentration.  Membranes used in this process are “semi-permeable,” 

meaning the membrane will allow solvent (water) to pass, but not solutes such as salt ions.  A 

more detailed description of RO is provided in Appendix A. 

RO removes the broadest range of substances of the three technologies (RO, TD, ED), but in 

general it has been energy intensive and the operation and maintenance of the membranes has 

been costly.  Recent membrane improvements have lowered the costs and improved the 

efficiency (NRC, 2008; ADC, 2008; MacHarg, et al., 2008; Voutchkov, 2008; Kucera, 2008; 

Fujiwara, 2009). 
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 Electrodialysis Reversal (EDR) 

EDR desalination is a type of membrane process that has been commercially used since the 

early 1960s.  The Sarasota County “Carlton” plant is the only plant using this form of 

desalination in the state.  Built in 1995, the facility can generate 12 MGD and is one of the 

largest EDR plants in the world.  An electric current draws dissolved salt ions through an 

electrodialysis stack consisting of alternating layers of cationic and anionic ion exchange 

membranes.  The result is ion-charged salts and other chemicals are electrically pulled from 

the source water to produce the finished water.  

Electrodialysis has the lowest energy requirement of the three primary desalination 

technologies, but it has inherent limitations.  It works best at removing low molecular weight 

ionic components from a feed stream.  Non-charged, higher molecular weight and less mobile 

ionic species will not often be removed.  Also, in contrast to RO, electrodialysis becomes less 

economical when extremely low salt concentrations in the finished water are required (NRC, 

2008). 

Distillation 

The basic concept of thermal distillation is to heat a saline solution to generate water vapor 

and direct the vapor toward a cool surface where it will condense to liquid water.  The 

condensate is mostly free of the salt.  Thermal distillation is the oldest desalination method 

used and until recently provided the most worldwide production of water.  According the 19th 

International Desalination Association plant inventory (GWI, 2006b), in 2006, thermal 

distillation technologies represented 43% of the total worldwide desalination capacity.  

Membrane technologies accounted for 56% of the capacity.  However, it is very energy 

intensive and is less efficient at removing volatile substances (i.e. organic compounds, 

ammonia, etc).  It is most efficient when treating higher salinity source waters.  With the cost 

of RO-produced water coming down, the use of distillation technology is declining, although 

there is renewed interest in combining membrane and distillation technologies (NRC, 2008; 

Hsu, et al., 2002; Alklaibi and Lior, 2004; Lawson and Lloyd, 1997; Wong and Dentel, 2009).    

http://en.wikipedia.org/wiki/Molecular_weight�
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Table 3-2 provides a summary of the characteristics of seawater reverse osmosis and three 

forms of thermal desalination technologies:  multistage flash (MSF), multiple effect distillation 

(MED) with thermal vapor compression (TVC), and mechanical vapor compression (MVC).  A 

description of these processes is provided in Appendix B.  Table 3-3 continues the comparison 

for brackish water reverse osmosis, electrodialysis reversal, and nanofiltration (NF).  

Nanofiltration is used more as a pretreatment process because it is not effective at removing 

salts.   

Table 3-2. Comparison of Predominant Seawater Desalination Processes (NRC, 2008) 
(Sources: Wangnick, 2002; Trieb, 2007; GWI, 2006a; USBR, 2003; Spiegler and El-Sayed, 1994) 

Characteristic Seawater 
RO  

MSF  MED  
(with TVC)  

MVC  

Operating temperature 
(°C)  

<45  <120  <70  <70  

Pretreatment 
requirement  

High  Low  Low  Very low  

Main energy form  Mechanical 
(electrical) 

energy  

Steam (heat)  Steam (heat 
and pressure)  

Mechanical (electrical) energy  

 Heat consumption 
(kJ/kg)  

NA  250-330  145-390  NA  

Electrical energy use 
(kWh/kgal)  

9.5-26  11-19  5.7-9.5  30-57  

Current, typical single 
train capacity (kgal/d)  

< 5,000  < 20,080  < 9,500  < 800  

Product water quality 
(TDS mg/l)  

200-500b  < 10  < 10  < 10  

Typical water recovery   35-50%  35-45%  35-45%  23-41%  

Reliability  Moderate  Very high  Very high  
High 
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RO:     Reverse Osmosis 
MSF:   Multistage Flash 
MED:  Multiple Effect Distillation 
TVC:   Thermal Vapor Compression 
MVC:  Mechanical Vapor Compression 

ºC:          Degrees Celsius 
kJ/kg:    Kilojoules per kilogram 
kWh:      Kilowatt-hour 
kgal:       1000 gallons 
TDS:       Total Dissolved Solids 
mg/l:     Milligrams per liter 
kgal/d:  1000 gallons per day 

  

 

Characteristic Brackish water RO  ED/EDR  NF  

Operating temperature 
(°C)  

<45  <43  <45  

Pretreatment 
requirement  

High  Medium  High  

Electrical energy use 
(kWh/kgal)  

0.5-3  ~2 kWh/kgal per 
1,000 mg/l of ionic 

species removed  

<1  

Current, typical single 
train capacity (kgal/d)  

< 5,000  < 3,200  < 5,000  

Percent ion removal  99-99.5%  50-95%  50-98% removal of 
divalent ions;  20-75% 

removal of monovalent 
ions  

Water recovery   50-90%  50-90%  50-90%  

RO:            Reverse Osmosis 
ED/EDR: Electrodialysis/Electrodialysis 

Reversal 
NF:            Nanofiltration 

 

ºC:           Degrees Celsius 
kWh:       Kilowatt-hour 
kgal:        1000 gallons 
mg/l:      Milligrams per liter 
kgal/d:   1000 gallons per day 

Table 3-3. Comparison of Predominant Brackish Water Desalination Processes (NRC, 2008) 
(Sources: Anne, et al., 2001; Wangnick, 2002; Kiernan and von Gottberg, 1998; Reahl, 2006 

Sethi, et al., 2006b; USBR 2003; Semiat, 2008) 
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3.3  Recent Technology 

The 2008 National Research Council report, “Desalination:  A National Perspective,” 

observed that the greatest potential for improvement in the field of desalination technology 

will be in reducing the costs to produce the membranes, identifying alternative energy sources 

to power the facilities (solar, geothermal, power plant co-location), developing passive 

pretreatment systems (in-bank filtration), and developing hybrids of existing technologies or 

improvement of old technologies using new developments.  An example is the use of 

microbial desalination cells that create energy gradients to drive the desalination process (Cao, 

et al., 2009; Logan, 2009).  Some of the newer technologies are presented below in Table 3-4, 

and described in greater detail in Appendix C.  Some are in the pilot test stage.  All show 

promise to reduce the cost of desalination as a means to produce potable water. 

Some research efforts around the world provide models for the collaboration of industry, 

government, and the research sectors with a common goal of reducing the costs to produce 

water through desalination.  One such group is the Affordable Desalination Collaboration 

(ADC) operating at the US Navy’s Seawater Desalination Test Facility at Port Hueneme, 

California.  At this site various membranes and other associated operational parameters are 

tested to determine the optimal process capabilities.  The facility serves as a platform on which 

cutting edge technologies can be tested and measured for their ability to reduce the overall 

cost of the seawater RO treatment process (ADC, 2008).    

Another example is the Australian Advanced Membrane Technologies for Water Treatment 

Research Cluster.  Again, it is a collaborative effort of government, the industry, and 

universities (not only from Australia but also from the USA) to improve the use of 

nanotechnology, biomimetics and functional materials to deliver new innovations in 

membrane technology and cost-effective and highly efficient water recovery systems 

(www.csiro.au/partnerships/ps30e.html).  This group is also building a national database of 

membrane technology that will improve information transfer between researchers and its 

practical application. 

http://www.affordabledesal.com/�
http://www.csiro.au/partnerships/ps30e.html�
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These and other organizations such as the American Membrane Technology Association 

(AMTA) and the International Desalination Association (IDA) represent examples of efforts to 

promote the development and implementation of desalination.  Their work not only considers 

improvement of the technology but also the minimization of the environmental impacts.  It is 

important for Florida to stay involved in these efforts.
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Innovation Benefit Citation 

Membrane Distillation 
- Improved membrane 
- Hybrid system 

High theoretical recovery rate (~80%) 
Operates at normal pressures – reduces cost 
Waste or low quality heat source can be used 
Ability to work with near-saturated solutions 

Dow, et al., 2008; Gunderson, 2008; 
Hsu, et al., 2002; Banat, et al., 2002; 
Lawson and Lloyd, 1997; Baltutis, 
2009; El-Bourawi, et al., 2006; Wong 
and Dentel, 2009; Walton, et al., 2004; 
Dow, et al., 2008; Furukawa, 2008; 
Ludwig, 2004 

Forward osmosis 
- New chemicals to drive process 
- Hybrid system 

Lower energy usage 
High feed water recovery  
Reduced brine discharge 

McGinnis & Elimelech, 2007; Cath, et 
al., 2006; Teoh, et al., 2008; Adham, et 
al., 2007; McCutcheon, et al., 2006; 
Miller and Lindsey, 2006 

Clathrate Desalination 
- “Trap” H2O in CO2 
- Recent advance in old technology improved yields 

Operates at low pressures 
Suitable for all qualities of water sources 

Gunderson, 2008; 
McCormack and Anderson, 1995; 
Bradshaw, et al., 2006 

Nanocomposite Membranes 
- Thin-film composite membranes with nano-structured 

material 

Improved efficiency of extraction 
Reduced biofouling & maintenance costs by repelling 

impurities 
Reduced energy needs 
Longer membrane life 

Graham-Rowe, 2008; Gunderson, 
2008; CSIRO, 2009; Jeong, et al., 2007;  
CNSI/UCLA and NanoH20, LLC., 
2009; Dais Analytic 2009; Risbud, 
2006 

Energy Efficient Pumps 
- Axial piston pressure exchanger pump 
- Rotary type energy recovery device 

Improved consistency of pressure 
Lower O&M costs 
Use of “waste” heat to reduce costs 

Gunderson, 2008 
Ocean-Pacific Technology, 2008 
CDWR, 2009b; Stover, 2009a; 2009b; 
Stover and Blanco, 2009  

Dewvaporation 
- Old technology using newer energy sources 
- “Waste” heat 
- Solar 

Energy efficient - uses recycled energy 
Inexpensive to manufacture 
Passive-lower O&M 
Suitable for all qualities of water sources 

NRC, 2008 
Hamieh, et al., 2001 
Banat, et al., 2002 
Li, et al., 2006 

Freeze Desalination 
- Old technique improved by washing of salts 
- Use of density gradients 

Improved energy efficiency compared to distillation processes 
Minimal potential for corrosion 
Little scaling or precipitation 
 

Cooley, et al., 2006 
NRC, 2008 

Membrane Vapor Compression 
- Similar to membrane distillation  
- Uses compression to reduce temperatures 
- Improved membranes 

Lower operating costs 
Smaller equipment 
Lower temperatures  
Use of waste heat 

Ruiz, 2005 
Gunderson, 2008 
Dais Analytic, 2009 
Li, et al., 2006 
 

Table 3-4.  Recent Desalination Innovations 
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3.4  Key Components of Desalination Process 

Primary components of the desalination process include intake and conveyance of raw source 

water, water treatment, residuals management, and concentrate disposal.  The components of 

any desalination system will depend on the source water, the desalting process, and the 

disposal option chosen.  The example below is the relatively new Tampa Bay Water 

desalination facility that came online at the end of 2007 and can produce up to 25 MGD.  The 

plant is currently one of the largest desalination facilities in the United States.  Figure 3-3 

illustrates the flow of water through the facility.  The source water is from Hillsborough Bay, 

where salinities range from 5 to 32 parts per thousand (ppt).  It is co-located at a fossil fuel 

power plant and uses the heated once-through cooling water to improve the efficiency of the 

RO membrane extraction.     

 

Figure 3-3.  Flow diagram of the Tampa Bay Water Seawater Desalination Facility (TBW, 2008) 
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Figure 3-4.  Tampa Bay Water Desalinization Plant (TBW, 2008) 

Intakes Structures and Conveyance 

Intake and conveyance structures are used to transport source water to the treatment plant. 

Site specific source water quality and quantity often influence plant type, intake configuration 

and location feasibility.  Surface water intake structures must be built to cope with varying 

flows, entrainment/impingement issues, and changes in physical, biological, and chemical 

characteristics of the influent.  Estuarine intakes can potentially see significant changes in 

salinity over the tidal cycle.  Groundwater influent provides a relatively chemically stable 

source of influent.  In other words, the chemistry and physical characteristics, like 

temperature, in groundwater do not change quickly as surface water does.  The groundwater 

is less likely to have other substances like organic plant material, algae, zooplankton, but the 

geology may restrict the amount of water that can be withdrawn (NRC, 2008; Cooley, at al., 

2006; TWDB, 2008b; CDWR, 2009; Meyerhofer, 2008; Reynolds, 2009).  
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Pretreatment 

The feed or source water, depending on its origin, may contain various concentrations of 

suspended solids and dissolved matter.  Therefore, pretreatment is a critical component of all 

desalination processes.  During the RO process, the volume of feed water decreases, and the 

concentration of suspended particles and dissolved ions increases.  A comprehensive 

pretreatment program will reduce scaling, control corrosion, remove suspended solids and 

prevent biological growth.  A successfully implemented pretreatment program will ensure 

source water has minimal impact on performance of the desalination process. 

Depending on the raw water quality, the pretreatment process may consist of all or some of 

the following treatment steps: 

• Removal of large particles using a coarse strainer. 
• Bio growth control with chlorine or other chemicals. 
• Clarification with or without coagulation/flocculation. 
• Clarification and hardness reduction using lime treatment. 
• Media filtration. 
• Reduction of alkalinity by pH adjustment. 
• Addition of scale inhibitor. 
• Reduction of free chlorine using sodium bisulfite or activated carbon filters. 
•  Water sterilization using UV radiation. 
• Stabilization basins/chambers to minimize feed variation. 

A more detailed description of the pretreatment process for a desalination facility is presented 

in Appendix D. 

 Reverse Osmosis Treatment 

The central component of the treatment train is the seawater reverse osmosis (SWRO) 

membrane.  The Tampa Bay Water system, illustrated in Figure 3-5, is set up so that parallel 

trains of RO units can receive maintenance, while other units are operational.  The layout of 

the membranes provides for easy access for maintenance, removal and replacement.  Eight 

SWRO membranes sit in each of the 1,176 pressure vessels which comprise the central part of 

the desalination system.  These are divided into seven separate treatment trains. 
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 Post-Treatment 

Water from a desalination 

process is typically void of 

dissolved solids resulting in 

finish water with low hardness 

and low alkalinity.  As a result, 

desalinated water without 

post-treatment is corrosive 

toward the metal and concrete 

surfaces of pipelines and other 

wetted surfaces.  Without 

proper post-treatment this can 

release metal ions into finished 

water and can significantly degrade water-system infrastructure.  The introduction of 

chemicals such as calcium hydroxide (slaked lime) is used to increase the hardness and 

alkalinity, while sodium hydroxide (caustic soda) and carbon dioxide are used to adjust the 

pH to stabilize desalinated 

water (Figure 3-6). Post-

treatment of desalinated water 

is well understood, and 

methods for altering 

desalinated water are widely 

available.  Customized post-

treatment and its associated 

cost will depend upon factors 

such as the chemistry of the 

desalinated water and the 

complexity of infrastructure 

(NRC, 2008). 

Figure 3-5.  Tampa Desalination Facility Reverse Osmosis 
Membranes (TBW, 2008) 

Figure 3-6.  Post Treatment Lime Softening Using Slaked Lime 
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 Concentrate Management 

All desalination processes leave behind a 

concentrated salt solution that may also 

contain some pretreatment and process 

residuals.  Concentrate and residuals 

management involves waste minimization, 

treatment, beneficial reuse, and disposal.  

Each approach has its own set of costs, 

benefits, environmental impacts, and 

limitations (Sethi, et al., 2006a).  A more 

detailed discussion of the potential 

environmental consequences of concentrate management is presented in Section 4 of this 

report.  Because of the widely varying level of technology involved in concentrate 

management options, and site-specific factors and regulatory considerations that limit 

available alternatives, the cost of concentrate management can range from a relatively small 

fraction of the cost of the main desalination system to a significant portion of the project cost.  

Figure 3-7 illustrates methods of concentrate management based on a survey of the 234 

municipal desalination plants in the United States with output greater than 95 m3/day (25,000 

gallon per day) (Mickley, 2006).  A summary of the challenges and limitations in the current 

state of concentrate management methods is also provided in Appendix E. 

 Offshore Desalination 

One recent and unique approach being considered in Florida and elsewhere is a Seawater 

Desalination Vessel (SDV). 

Figure 3-7. A Summary of Desalination Concentrate 
Management Methods in the United States  

(Adapted from NRC, 2008) 
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Figure 3-8.  Shipboard Desalination (WDR, 2008) 

 A SDV is a vessel with conventional on-board desalination processes, like reverse osmosis, 

that military and cruise ships have used for years.  SDV’s are typically located offshore where 

the water quality is less affected by runoff causing fluctuations in salinity and other water 

quality parameters, therefore reducing pre-treatment needs and the costs to desalinate.  

Onboard a SDV, as the anchored ship points up-current, seawater is drawn through a passive 

intake system near the bow using low-velocity pumps to minimize the impact on sea life.  

Discharge water is diffused back into the ocean, from the down-current stern, at a rate 

sufficient to maintain the integrity of seawater temperature and salinity (Bluestein, 2008).  

Additional information on this project is available at the SJRWMD website: 

www.sjr.state.fl.us/coquinacoast/index.html.  

Finished water transportation may include seabed pipelines, transfer stations with flex hoses 

or shuttle vessels for delivery to on shore storage facilities for distribution. 

 

http://www.sjr.state.fl.us/coquinacoast/index.html�
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3.5  Cost 

In decades past, the high costs of desalination limited its use in all but a few applications in the 

U.S.  Today, the cost to desalinate has declined primarily due to increased membrane 

efficiency coupled with significant reductions in the cost of membranes.  Costs have also been 

reduced through improved efficiency of treatment train processes, for example, the use of 

waste heat.  These declining costs of desalination, coupled with increasing limitations on the 

use of fresh groundwater in some parts of the state and the high cost of building pipelines to 

transport water from distant well fields to areas of need, have made desalination more 

competitive as an alternative source of potable water supply (AWWA, 2008; Henthorne, 2008; 

Cooley, et al., 2006; CDWR, 2009; Voutchkov, 2007a; 2007b; Voutchkov, 2008, Heimlich, et al., 

2009).   

As the cost for desalination becomes more competitive with conventional water supply costs, 

another factor that will affect the cost and ultimately control the final choice of treatment for 

the utility, the origin or type of the source water.  For example, the specific energy requirement 

for RO desalination varies with the treatment system used and the operational conditions, but 

the most important factor is generally the concentration of salt in the source water.  For 

seawater RO, the specific energy usage is typically about 11-26 kWh/kgal with energy 

recovery devices (Alonitis, et al., 2003; Miller, 2003; see Table 3-2).  For brackish water RO, 

energy usage is comparatively lower, about 2-11 kWh/kgal, because the energy required for 

desalination is proportional to the feedwater salinity (Sethi, et al., 2006b; see Table 3-3).  In 

other words, it takes about 2 to 5 times as much energy to treat open ocean water as it does 

brackish water.  Of course, other site specific factors, such as disposal options, can change the 

decision in favor of seawater desalination (NRC, 2008; Voutchkov, 2007b; 2008).  

Two recent studies provided a range of Florida specific costs associated with the use of reverse 

osmosis membrane technologies.  The first study looked at new stand alone systems with 

different types of source waters.  The study compared relative total costs of RO using brackish 

groundwater, brackish surface water, and seawater as the source water (CDM, 2007).  The cost 

curves associated with each option and are shown in the Figures 3-9, 3-10, and 3-11.   
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The basis for the groundwater cost estimates came from the following projects: 

• City of Clewiston Low Pressure RO Water Treatment Plant, 3.0 MGD. 
• Lake Region Water Treatment Plant, Palm Beach County, 10 MGD. 
• Collier County, 12 MGD. 
• El Paso, Texas, 28 MGD. 
• Cape Coral, 3.1 MGD. 
• Lake Worth, 4.5 MGD. 
• Lee County Pine Woods, 2.3 MGD. 
• North Miami Beach, 6.5 MGD. 
• Alameda County Water, 6 MGD. 

Fewer projects using seawater as the source water were available for the analysis.  The curves 

for brackish surface water sources identified no project (as evidenced in Figure 3-10) and were 

extrapolated from information on the other projects.  The estimated average production cost 

per 1,000 gallons from a 10 MGD facility ranges from about $3.20 (brackish groundwater) to 

$5.00 (seawater).  These cost curves indicate that for all desalination facilities, the larger the 

plant, the lower the cost to produce the 1,000 gallons.  However, for the brackish groundwater 

systems evaluated in the study, the cost differential between large and small facilities was not 

as great as it was for the seawater facilities, and remains near the $3.00 to $3.50 range even for 

the smaller plants near the 2 MGD production capacity.   

As the study states, these figures should only be viewed in the most general way.  Every site 

has unique factors that can dramatically affect the final production costs, but as previously 

noted, the salinity of the source water is a key indicator of energy costs.  One of the projects 

used in the seawater cost curves is the Tampa Bay Water desalination facility.  The costs at this 

site probably represent the lower end of the cost range for seawater desalination systems for 

two reasons.  The source water is estuarine with salinities ranging from 5 to 32 ppt of total 

dissolved solids (TDS), lower than the 35 ppt of true seawater, thus requiring less energy to 

desalinate.  Secondly, the plant is co-located at the TECO – Big Bend Power Plant and takes 

advantage of the ‘waste heat’ from the source water to improve efficiency of the membranes, 

an existing intake and disposal conveyance system, and proximity to the power grid to reduce 

the overall costs to construct and operate.  Co-location is an attractive option for those reasons 

(Voutchkov, 2007b; 2008; CDWR, 2008a; 2008b). 
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Figure 3-9.  Reverse Osmosis Production Cost Curves Using Brackish Groundwater as the Source 

Water (CDM, 2007) 

 

Figure 3-10.  Reverse Osmosis Production Cost Curves Using Brackish Surface Water as the Source 
Water (CDM, 2007) 
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Figure 3-11.  Reverse Osmosis Production Cost Curves Using Seawater as the Source Water  

(CDM, 2007)  

 Cost Estimates of Co-Located Desalination Facilities 

The second of the two studies, funded by the South Florida Water Management District, 

examined the feasibility of co-locating reverse osmosis treatment facilities with electric power 

plants (Metcalf & Eddy, 2006).  As mentioned previously, this is the approach taken for the 

Tampa Bay Water desalination facility, which is co-located at the TECO – Big Bend Power 

Plant.  The heated source water is taken from a small portion of the once-through cooling 

water after it has gone through the power plant.  The heated source water increases the 

efficiency of the membranes to extract the freshwater.  The study applied this concept to a 

number of potential sites along the southeast and southwest coast of Florida and narrowed the 

possibilities to three existing power plant sites.  A summary of the estimated construction 

costs, O&M costs, and equivalent annual costs is presented in Table 3-5. 
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Candidate 
Site 

Plant 
Capacity 
(MGD) 

Water 
Quality 

(TDS) (mg/l) 

Total  
Construction Costs  

(millions) 

Total Annual 
O&M Costs 
(millions) 

Equiv. Annual 
Costs  

($/1000 gallons) 

Port 
Everglades 

35 33,000 $275.90 $21.30 $4.16 

Lauderdale 20 15,000 $148.00 $10.40 $3.88 

Fort Myers 10 15,000 $91.10 $6.40 $4.66 

Table 3-5.  Summary of Estimated Costs to Build and Operate RO Desalination Facilities at Port 
Everglades, Lauderdale, and Fort Myers Power Plant Sites (Metcalf & Eddy, 2006) 

These cost estimates are slightly higher than at the Tampa Bay Water desalination facility 

(probably because the salinity at these sites is higher), but are still in the lower part of the 

expected cost curve range for seawater desalination.  The low cost is also partly attributable to 

co-location on pre-existing industrial sites, which minimizes the costs associated with any new 

site development.  

Partnership discussions between the Florida Power & Light Company and the Lee County 

Utilities, facilitated by the SFWMD, started in early 2003, but no agreement on partnering to 

build the seawater desalination facility at the identified Fort Myers site was reached. 

3.6  Florida’s Membrane Plants 

The last segment of this section describes the demographics of desalination facilities in Florida.  

The FDEP currently regulates more than 140 Public Water Systems (PWS) that utilize RO 

membrane technology in the production of drinking water.  These public water systems, 

illustrated in Figure 1-4, provide a cumulative capacity in excess of 515 MGD to a population 

of greater than 4.2 million (see Table 3-6).  The source water for all but three of the systems is 

either brackish ground or surface waters.  The remaining three seawater systems are the 

Tampa Bay Water desalination facility, Marathon, and Stock Island (the latter two are located 

in the Florida Keys).  
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FDEP 
Regulatory 

District 

RO Plants Population Served Design Capacity 
(MGD) 

Northwest 2 < 1000 < 1 MGD 

Northeast 15 ~ 240,000 ~ 23 MGD 

Central 21 ~730,000 ~ 42 MGD 

Southeast 42 ~1,985,000 ~ 280 MGD 

South 31 ~ 864,000 ~ 81 MGD 

Southwest 29 ~ 459,000 ~ 89 MGD 

Totals 140 ~ 4,279,000 ~ 515 MGD 

Table 3-6.  Characterization of Desalination Plants in Florida 
(FDEP, 2009) 

A complete listing of all FDEP regulated RO plants in Florida may be found in Appendix F.  

Figure 3-12, maps the location of the RO plants in the South Florida Water Management 

District.  They typify the general pattern, statewide; that is, they are located in population 

centers, usually along the coastline, where freshwater resources have been depleted and the 

costs to transport inland water to the water treatment plant have increased to a point that 

using RO technology to treat local brackish water is more cost effective.  Figure 3-13 illustrates 

the expected growth of potable water supplied by desalination facilities from 2008 to 2025 

(SFWMD, 2008a).   


