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ABSTRACT 
 
The city of Fort Myers has a population of approximately 58,000 and is located in Lee County, 
Florida. Over the last couple of years the city has experienced one of the highest growth rates in 
the country. The rapid increase in population in southwest Florida has stressed the available yield 
of the existing fresh water aquifers. Spurred by its involvement in the regional irrigation 
distribution system (RIDS) study,  Fort Myers is looking for alternatives to make better use of its 
available water resources. One of the key components of the program is the reuse of wastewater 
for irrigation purposes. In accordance with Florida Department of the Environment (FDEP) 
regulations, tertiary treated wastewater can be used for irrigation of private and public facilities. 
For this purpose the treated wastewater has to pass through additional filters and chlorination 
before distribution.  
 
The city is currently operating a 1.51 million-gallons-per-day (mgd) annual average daily flow 
(AADF) reclaimed water production facility at its central reclaimed water production facility. 
The existing system consists of two parallel deep-bed sand filters and on-site chlorination 
facilities. As part of the city’s water conservancy program the existing reclaimed water 
production facility will be upgraded to produce 6 mgd on an average daily basis. A second 9-
mgd facility will be constructed at the city’s second wastewater treatment facility, the south 
water reclamation facility. The produced reclaimed water will be sold to bulk users located 
within the city limits including golf courses, shopping centers, and city-owned recreational 
facilities. 
 
In order to select the most appropriate technology for the filtration of the effluent, the city has 
retained CDM to provide design and permitting services for the proposed improvements. As part 
of the project, the city performance-tested two different types of disk filters to determine the 
most appropriate technology for the expansion of its reclaimed water production facilities. Disk 
filters apply either cloth media or micro-strainer technology to filter remaining particles from the 
effluent. 
 
This paper will give the reader an overview of the city of Fort Myers’ innovative water 
conservancy program and present the results of the disk filter pilot testing program. It will 
demonstrate disk filter technology can be a cost-competitive technology where space for 
construction of conventional filters is limited. 
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INTRODUCTION 
 
The state of Florida receives an average of more than 50 inches (127 cm) of rainfall each year. 
While the state may appear to have an abundance of water, continuing population growth, 
primarily in the coastal areas, contributes to increased concerns about water availability. The 
result is increased emphasis on water conservation and reuse as a means to more efficiently 
manage state water resources. 
 
The city of Fort Myers is located in southwest Florida and has a total population of 58,000. The 
city and surrounding Lee County are experiencing some of the highest population growth rates in 
the United States with an annual increase of more than  5 percent. During the dry winter months, 
the population, and thereby demand for potable and irrigation water, increases drastically. 
 
Figure 1 – Monthly Fluctuations in Irrigation Water Demand 
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The city is currently operating two water reclamation facilities with a combined treatment 
capacity of 1 cubic meter per second (m3/s) average annual daily flow treating  
wastewater from more than 200,000 customers in Lee County. At this time, approximately 0.07 
m3/s or 7 percent of the total wastewater is being treated and distributed as reclaimed water to 
seven municipal and industrial customers. 
 
In 2002, the Fort Myers decided to move forward with the implementation of a  
citywide reclaimed water program. As part of the program, the city committed to treat 65 percent 
of the wastewater, or 0.65 m3/s to reclaimed water standards by 2010. This water will be made 
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available to large developments and bulk users within the city’s service area through a separate 
distribution network, thereby reducing peak demands for potable water which is currently being 
used for irrigation purposes. 
 
Regulatory Requirements 
 
The use of reclaimed water for irrigation purposes in Florida is governed by numerous federal, 
state, and local laws, regulations, policies, and agreements. Reclaimed water is limited to 
secondary treatment standards established by the United States Environmental Protection 
Agency (EPA). In addition, the EPA has developed water reuse guidelines that make 
recommendations on maximum constituent levels including salinity, sodium, and trace metal 
concentrations for irrigation water. 
 
The Florida Department of Environmental Protection (FDEP) is responsible for the development 
and maintenance of rules governing water reuse activities within the state. State regulations 
currently specify minimum water quality criteria for individual reuse classifications falling 
within the general categories of landscape irrigation and industrial reuse. Table 1 outlines the 
reclaimed water quality requirements for the city of Fort Myers wastewater treatment facilities. 
 
Table 1 – Effluent Requirements for Reuse and Land Application 
 
Parameter Unit Annual 

Average 
Monthly 
Average 

Weekly 
Average 

Single 
Sample 

Monitoring 
Frequency 

CBOD5 mg/L 20 30 45 60 Five 
days/week 

Suspended Solids mg/L - 
 

- - 5 Daily 

Total Residual 
Chlorine 

mg/L - - - 1.0 Continuous 

pH Ph 
Unit 

- - - 6.5 – 
8.5 

Continuous 

Fecal Coliform 75% of values below detection limit Daily 
Turbidity NTU - - - <2 Continuous 
Giardia Monitoring and recording requirements only Biannual 
Cryptosporidium Monitoring and recording requirements only Biannual 

 
In order to meet the effluent requirements for land use application in Florida, the biologically 
treated effluent typically has to be filtered and disinfected.  
 
APPROACH 
 
The city’s existing reclaimed water production facility is using dual sand filters to reduce the 
total suspended solids concentration in the secondary effluent. Subsequently, the filtered water is 
disinfected in two chlorination basins using sodium hypochlorite solution. 
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While the existing sand filters typically achieve the required total suspended solids 
concentrations and turbidity limits, city staff at times has observed remnants of small plastic 
material in the filtered effluent. The city therefore asked CDM to evaluate alternative filter 
technologies that would provide superior performance. A second constraint was the limited space 
available for expansion of the existing reclaimed water production facility. As a result of the 
evaluation, CDM proposed the installation of so-called disk filtration systems to replace the 
existing sand filters and to expand the capacity of the city’s reclaimed water production facility. 
During filtration the liquid passes through a cloth media or micro strainer, depending on the type 
of filter. As solids accumulate on the media, a mat is formed, and the liquid level in the tank 
increases. At a predetermined level or time, the backwash cycle will be initiated.  
 
Figure 2 – Disk Filter Unit 
 
 

 
 
Solids are backwashed from the surface by liquid suction or by spraying while the filter disks 
rotate. Filtration is not interrupted during the backwash cycle. The heavier solids then settle to 
the bottom of the tank and are pumped back to the plant headworks. 
 
There are currently two commercial manufacturers of disk filter systems. In order to evaluate the 
performance of the filters, the city invited both manufacturers to perform a pilot testing program 
at one of its water reclamation facilities. Both manufacturers proposed their own protocols for 
the test plan to prove compliance with the current permitting requirements for reclaimed water. 
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The maximum allowed total suspended solids concentration in the effluent is 5 milligrams per 
liter (mg/L) and the maximum limit for turbidity is 2 nephelometric turbidity units (NTU). Both 
manufacturers tested their system for consecutive 5-day periods, including set up and 
decommissioning of the units. Effluent was pumped from the secondary clarifiers to the pilot 
filter units. In addition, one manufacturer proposed to evaluate its filter unit under stressed 
conditions to simulate set up conditions in the plant’s secondary clarifiers. For that purpose, 
effluent with elevated total suspended solids (TSS) concentrations of up to 27 mg/L was passed 
through the filter media while the effluent TSS concentration and turbidity were being measured 
concurrently. Both filter systems were tested over the manufacturer recommended hydraulic 
loading range (gallons per minute per square-foot of filter media). 
 
RESULTS 
 
Both disk filter systems achieved the specified maximum discharge concentrations during the 
pilot testing program. 
 
Figure 3 shows the influent and effluent turbidity for both filter systems measured during the 
testing program. At no time did the effluent turbidity exceed the maximum permitted amount of 
2 NTU, independent of the influent turbidity. The observed turbidity removal rates ranged from 
35 percent to 58 percent under normal operating conditions and from 92 to 96 percent under 
stressed conditions (e.g. elevated turbidity levels in the influent). 
 
Figure 4 shows the influent and effluent total suspended solid concentrations. Again the total 
suspended solids concentrations did not exceed the maximum permitted amount of 5 mg/L. 
Overall, the removal rates ranged from 50 percent to 90 percent, under normal operating 
conditions, depending on the influent concentration and hydraulic loading rate of the filter 
media. 
 
The collected backwash volume during the pilot testing program was measured at significantly 
less than 3 percent of the inlet flow at any given time and less than 1.5 percent on an average 
basis. 
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Figure 3 – Influent and Effluent Turbidity 
 

 
 
 
 
 
Figure 4 – Influent and Effluent Total Suspended Solids Concentration 
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SUMMARY 
 
The city of Fort Myers is implementing an extensive reclaimed water program to provide 
irrigation water to large bulk users located within the city’s service area. As part of the program, 
the city’s reclaimed water production facility will be expanded with new disk filters and 
disinfection systems. As part of the ongoing project the city has successfully pilot tested two disk 
filter systems from different manufacturers. It has been shown that disk filters can provide a cost-
effective alternative to conventional filter systems. Advantages of the system include lower 
backwash rates and smaller footprints than most conventional filtration systems. Disk filter units 
typically require up to 75 percent less area than sand filters. Unlike other filters, disk filters 
provide continuous filtration during the backwash cycle. The effluent quality has been proven to 
be consistent, independent of the turbidity levels and TSS concentrations in the influent. The cost 
of disk filter systems is comparable to conventional filtration systems at approximately $22 to 
$26 per cubic meter per day (m3/d) of installed treatment capacity (cost in 2004 U.S. dollars for 
filter mechanism and stainless steel enclosures only). 
 
The use of reclaimed water for irrigation purposes and the application of state-of-the art 
treatment technology can be a cost effective alternative to providing potable water in places 
where water sources are scarce. Over the last decade, reclaimed water projects have been 
implemented in many countries throughout the world. New technologies have enabled 
wastewater to become a complementary and sustainable water resource for a number of purposes 
in both developed and emerging countries, thus allowing utilities to reserve high quality and 
often scarce fresh water for domestic uses.  
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