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4. WASTEWATER SYSTEM
The City’s wastewater system is comprised of collection, treatment, reuse, and effluent

disposal systems.

4.1 Existing System Description
The City’s wastewater system is comprised of collection, treatment, reuse, and effluent disposal

systems. The system includes two water reclamation facilities and an extensive wastewater

collection and conveyance system with gravity sewers, pumping stations, and a manifolded force

main network. Figure 4-1 illustrates the City’s wastewater system as of January 2020.

4.1.1 Water Reclamation Facilities
The City currently owns and operates two water reclamation facilities (WRF), the Everest WRF

and the Southwest (SW) WRF. Each of the WRFs has tertiary treatment to produce effluent with

disinfection that meets state standards for public access reuse water and land application.

The City’s water reclamation facilities are permitted and regulated by the FDEP. Table 4-1

summarizes the FDEP permits and permitted capacities for both treatment facilities. At the time

of updating this draft master plan, a renewal permit for the Everest WRF was issued by FDEP

(noted in Table 4-1). The WRFs are required to meet Class 1 Reliability in accordance with the

FDEP Regulations.  Currently, both water reclamation facilities are being operated according to

industry standards and are compliant with regulations.
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Table 4-1: Water Reclamation Facilities FDEP Permit Summary

Facility ID# Capacity (MGD) Basis FDEP Permit# Expiration Date

Everest WRF FL0030007 13.4 AADF FL0030007-024-DW1P 11/29/2027*

Southwest WRF FLA455458 15.0 AADF FLA455458-009-DW1P 10/24/2026

* At the time of updating this draft report, the new permit FL0030007-024-DW1P was issued. The permit will be effective from
November 30, 2022 till November 29, 2027.

4.1.1.1 Everest WRF

The Everest WRF was constructed as a 2.3 MGD treatment plant in 1975. After several

expansions, the facility was upgraded to the current capacity of 13.4 million gallon per day (MGD)

annual average daily flow (AADF) and based on site limitations is at full buildout capacity. It

currently operates under FDEP permit number FL0030007 and is located at 1800 Everest

parkway, Cape Coral, FL 33904. A site plan of the Everest WRF is shown in Figure 4-2.

The facility consists of three treatment processes: preliminary treatment, secondary treatment,

and tertiary treatment as shown in the process flow diagram Figure 4-3. After the treatment is

complete, the effluent flow is transferred to reuse storage tanks or the deep injection well.
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Preliminary treatment consists of mechanical equipment that removes grit and debris from the

influent water before entering the biological treatment process. The influent water is screened by

two mechanical bar screens, a third manual bar screen acts as a back-up. After screening, two

vortex-type units and two cyclone/classifier units are used to remove grit from the screened water.

After the screening and grit removal process is complete, the water is gravity fed into the biological

treatment process.

The secondary treatment process is comprised of a five-stage Bardenpho nitrification-

denitrification biological treatment process. The influent water is passed through four biological

treatment tanks that provide an anaerobic zone, an anoxic zone, and lastly an aerobic zone. The

different biological zones promote the efficient removal of nutrients and the degradation of organic

waste. A percentage of the treated water or mixed liquor from the biological process is recycled

from the aerobic to the anoxic zone using high volume pumps. This ensures that the level of

nutrient and organics removal is maintained at a sufficient level.

The effluent water from secondary treatment flows by gravity into four secondary clarifiers for

settling. After settling of the solids is complete, the solids are recirculated through the biological

treatment tanks with a portion pumped to waste holding tanks and eventually pumped by a force

main to the Southwest WRF for processing and disposal. The clarified water is fed through

traveling bridge filters and treated in a chlorine contact chamber (tertiary treatment) to provide

high level disinfection using sodium hypochlorite.

Transfer pumps are used to pump the reclaimed water into two 5.0 MG holding tanks. From the

holding tank, the reclaimed water is then distributed into the irrigation network. If the reclaimed

water does not meet irrigation quality standards, the reject water is injected into a deep well.

Surface water discharge is available in case of excess effluent in accordance with the current

FDEP permit. While the City has retained its backup surface water discharge for the Everest WRF

in the new permit, it has not been utilized as a disposal method since 2008 which is favorable for

the City with the recent adoption of Senate Bill 64 . Everest WRF is not equipped to process the

bio-solids produced at this facility and must pump waste sludge via force main to the Southwest

WRF for treatment.

The Everest WRF receives utility power from LCEC. There are four separate LCEC 24.9 kV

primary service lines that feed the plant facilities and five stand-by generators.  Each service and

generator are individually capable of handling their respective connected MCC loads.  LCEC Line

Nos. 1 and 2 are connected to the Existing Main Switchgear and are backed up with two (2) 1,250
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kW diesel generators. LCEC Line Nos. 3 and 4 are connected to Main Switchgear 1A (MSWGR-

1A) and Main Switchgear 1B (MSWGR-1B) and are backed up with three (3) additional 2,000 kW

diesel generators which are connected to a separate electrical feed. The WRF meets FDEP and

EPA requirements for auxiliary power.

Operating Permit

The FDEP issued a permit renewal (Permit # FL0030007-024-DW1P) to the City of Cape Coral

on September 23, 2022, for operation of the Everest WRF during the time of updating this draft

master plan. The new permit and will be effective on November 30, 2022 and the monitoring

requirements stipulated in the new permit will be effective on January 1, 2023. The permit defines

the requirements for effluent discharge, residuals disposal and ground water monitoring. The

Everest WRF has consistently met the effluent requirements of the permit. The effluent limits for

surface water discharge, underground injection, and reuse and land application are provided in

Table 4-2, Table 4-3, and Table 4-4 respectively.

Table 4-2 identifies effluent criteria when discharging to Surface Water. A plan allowing surface

water discharge as a backup disposal alternative has been submitted by the City and approved

by FDEP.

Table 4-2: Everest WRF Effluent Permit Limits for Surface Water Discharge

Parameter Units Max/Min
Effluent Limitations Monitoring Requirements*

Limit Statistical Basis Frequency of
Analysis Sample Type

Flow MGD
Max
Max

15.1
12.35

Monthly Average
Annual Average

Continuous
Recording Flow

Meter with
Totalizer

BOD, Carbonaceous 5 day,
20C mg/L

Max
Max
Max
Max

20.0
25.0
40.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

Daily; 24 hours 24-hr FPC

BOD, Carbonaceous 5 day,
20C lb/day

Max
Max

2061.1
2924.0

Annual Average
Monthly Average

5 Days/Week Calculated

Solids, Total Suspended mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

5 Days/Week 24-hr FPC

Solids, Total Suspended lb/day
Max
Max

2061.1
3779.8

Annual Average
Monthly Average

5 Days/Week Calculated

Coliform, Fecal #/100 mL
Max
Max
Max

200
200
800

Monthly Geometric
Mean

Annual Average
Single Sample

5 Days/Week Grab

Enterococci #/100 mL Max 35 Monthly Geometric
Mean 5/Month Grab

pH s.u.
Min
Max

6.5
8.5

Single Sample
Single Sample

Continuous Meter
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Parameter Units Max/Min
Effluent Limitations Monitoring Requirements*

Limit Statistical Basis Frequency of
Analysis Sample Type

Chlorine, Total Residual
(For Disinfection) mg/L Min 0.5 Single Sample Continuous Meter

Chlorine, Total Residual
(For Dechlorination) mg/L Max 0.01 Single Sample Daily, 24 hours Grab

Nitrogen, Total mg/L
Max
Max
Max

3.0
3.6
6.0

Monthly Average
Weekly Average

Single Sample
5 Days/Week 24-hr FPC

Nitrogen, Total lb/day
Max
Max

308.5
377.2

Annual Average
Monthly Average

5 Days/Week Calculated

Phosphorus, Total (as P) mg/L
Max
Max
Max

0.5
0.6
1.0

Monthly Average
Weekly Average

Single Sample
5 Days/Week 24-hr FPC

Phosphorus, Total (as P) lb/day
Max
Max

51.4
62.9

Annual Average
Monthly Average

5 Days/Week Calculated

Oxygen, Dissolved Percent
Saturation

Percent
samples in
compliance

Min 90 Monthly Total Daily; 24 hours Meter

Oxygen, Dissolved Percent
Saturation

Number of
exceedances

Max
Max

1
1

Quarterly Total
Annual Total

Daily; 24 hours Meter

Acute Whole Effluent
Toxicity, 96 Hour LC50
(Ceriodaphnia dubia)

Percent Min 100 Single Sample Quarterly 4 grabs/24 hr
period

Acute Whole Effluent
Toxicity, 96 Hour LC50

(Cyprinella leedsi)
Percent Min 100 Single Sample Quarterly 4 grabs/24 hr

period

Chlorodibromomethane µg/L
Max
Max

34
Report

Annual Average
Monthly Average

Semi-Annually;
twice per year Grab

Dichlorobromomethane µg/L
Max
Max

22
Report

Annual Average
Single Sample

Semi-Annually;
twice per year Grab

Source: Everest Permit # FL0030007-024-DW1P Effective as of November 30, 2022.
* Monitoring requirements effective on January 1, 2023.

Table 4-3: Everest WRF Effluent Permit Limits for Underground Injection

Parameter Units Max/Min
Effluent Limitations Monitoring Requirements

Limit Statistical Basis Frequency of
Analysis Sample Type

Flow MGD
Max
Max

3.35
Report

Annual Average
Monthly Average

Continuous
Recording Flow

Meter with
Totalizer

BOD, Carbonaceous
5 day, 20C mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

5 Days/Week 24-hr FPC

Solids, Total
Suspended mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

5 Days/Week 24-hr FPC

pH s.u.
Min
Max

6.0
8.5

Single Sample
Single Sample

Continuous Meter

Source: Everest Permit # FL0030007-024-DW1P Effective as of November 30, 2022.
* Monitoring requirements effective on January 1, 2023.
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Table 4-4: Everest WRF Effluent Permit Limits for Reuse and Land Application

Parameter Units Max/Min
Effluent Limitations Monitoring Requirements

Limit Statistical Basis Frequency of Analysis Sample Type

Flow MGD
Max
Max

Report
Report

Annual Average
Monthly Average

Continuous Calculated

BOD, Carbonaceous 5 day,
20C mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

5 Days/Week 24-hr FPC

pH s.u.
Min
Max

6.0
8.5

Single Sample
Single Sample

Continuous Meter

Coliform, Fecal #/100 mL Max 25 Single Sample Daily; 24 hours Grab

Coliform, Fecal, % less than
detection percent Min 75 Monthly Total Daily; 24 hours Calculated

Solids, Total Suspended mg/L Max 5.0 Single Sample Daily; 24 hours Grab

Chlorine, Total Residual (For
Disinfection) mg/L Min 1.0 Single Sample Continuous Meter

Turbidity NTU Max Report Single Sample Continuous Meter

Giardia cysts/100L Max Report Single Sample Biennially; every 2 years Grab

Cryptosporidium oocysts/100L Max Report Single Sample Biennially; every 2 years Grab

Sodium, Total Recoverable mg/L Max Report Single Sample Monthly Grab

Solids, Total Dissolved (TDS) mg/L Max Report Single Sample Monthly Grab

Chloride (as Cl) mg/L Max Report Single Sample Monthly Grab

Nitrogen, Nitrate,
Total (as N)

mg/L Max 12.0 Single Sample Monthly Grab

Source: Everest Permit # FL0030007-024-DW1P Effective as of November 30, 2022.
* Monitoring requirements effective on January 1, 2023.

4.1.1.2 Southwest WRF

The Southwest WRF began operation with a permitted capacity of 6.6 MGD in 1994. In 2010 the 

facility was expanded to the current permitted capacity of 15.0 million gallon per day (MGD) 

annual average daily flow (AADF). During the expansion in 2010, significant modifications were 

made in a manner that allows for the plant to be expanded to a 20.0 MGD facility in the future. It 

currently operates under FDEP permit number FLA455458 and is located at 2104 SW 32nd 

Street, Cape Coral, FL 33914. The facility has a 15.0 million gallon per day (MGD) annual average 

daily flow (AADF) capacity. A site plan of the Southwest WRF is shown below in Figure 4-4. 

The Southwest WRF won the Florida 
Water Environment Association 
(FWEA) Earle B. Phelps Award for 
outstanding wastewater treatment 
facility performance in the Advanced 
Secondary WWTF Greater than 15 
MGD category in 2020.
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The Southwest WRF consists of three major treatment processes: preliminary treatment,

secondary, and tertiary as depicted in the process flow diagram in Figure 4-5. The preliminary

treatment process consists of mechanical equipment that is designed to remove grit and debris

from the influent water before entering the biological treatment process. The influent water is

screened by two mechanical step bar screens and a third manual bar screen which acts as a

back-up. After screening, four vortex-type units and two cyclone/classifier units are used to

remove grit from the water. After the screening and grit removal process is complete, the water is

gravity fed into the biological treatment process.

The secondary treatment process is comprised of a three-stage nitrification-denitrification

biological treatment process. The influent water is passed through different biological processes

of the treatment train that include an anaerobic zone, an anoxic zone, and lastly an aerobic zone.

The different biological zones promote the efficient removal of nutrients and the degradation of

organic waste. A percentage of the biologically treated wastewater or mixed liquor is recycled

internally to maintain the health and functionality of the nutrient and organic removal process. The

effluent water from secondary treatment flows by gravity into five secondary clarifiers for settling.

After settling of the solids is complete, the solids are pumped from the bottom of the clarifier to

waste holding tanks or recirculated to the biological treatment process.

Tertiary treatment is the final stage in the process and improves the quality of water after biological

treatment. The clarified water is fed through up-flow sand filters or traveling bridge sand filters

and treated in a chlorine contact chamber to provide high level disinfection using sodium

hypochlorite. Transfer pumps are used to pump the reclaimed water into holding tanks. From the

holding tanks the reclaimed water is then distributed into the irrigation system. If the reclaimed

water does not meet irrigation quality standards, the reject water is stored in reject water tanks.

The biosolids dewatering and treatment facility located at the Southwest WRF processes the

waste sludge from both WRFs. Waste sludge from the Everest WRF is pumped via force main to

a gravity collection system which is then pumped to the Southwest WRF headworks. This results

in mixing of waste sludge with raw wastewater prior to entering the Southwest WRF. At the

Southwest WRF, the solids wasted from the biological process are dewatered using centrifuges.

The dewatered solids are converted into compost, used for fuel at the Waste-to-Energy Plant or

transferred to the Lee County Solid Waste Landfill. A project has been designed is to allow waste

sludge from Everest WRF to pump directly to the biosolids treatment system rather than impact

the Southwest WRF influent loading. Connections have already been established at the

Southwest WRF, but the installation of the necessary pipes between the two facilities has been

pushed out with an estimated project completion date by the end of 2023.
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The Southwest WRF receives utility power from LCEC. The plant has four separate 24.9 kV

primary service lines that feed the plant facilities. There are three 1,500 KW generators which can

provide power for 100% of the load at the reuse/biosolids operation. There are also three 2,250

KW generators that can provide power for 100% of the load for the remaining process equipment

at the WRF. The WRF meets FDEP and EPA requirements for auxiliary power.

Operating Permit

The FDEP issued a permit (Permit # FLA455458) to the City of Cape Coral on May 21, 2021, with

an effective date of October 25, 2021 for operation of the Southwest WRF. The permit defines the

requirements for effluent discharge, residuals disposal and ground water monitoring.

Note that this facility discharges reclaimed water in the Caloosahatchee Basin Management Plan

(BMAP) area. The BMAP requires domestic wastewater treatment facilities to meet new nutrient

limits in the groundwater. The Southwest WRF discharges to a reuse system regulated under the

Everest wastewater permit, FL0030007. The compliance limits in the newly issued Everest WRF

permit (issued at the time of updating this draft report) remain unchanged from the previous

permit.

The Southwest WRF has consistently met the effluent requirements of the permit. The effluent

limits for underground injection, and reuse and land application are provided below in Table 4-5

and Table 4-6, respectively.

Table 4-5: Southwest WRF Permit Effluent Limits for Underground Injection

Parameter Units Max/Min
Effluent Limitations Monitoring Requirements

Limit Statistical Basis Frequency of Analysis Sample Type

Flow (to IW-1) MGD Max 9.703 Daily Maximum Continuous Recording Flow Meter with
Totalizer

Flow (to IW-2) MGD Max 10.15 Daily Maximum Continuous Recording Flow Meter with
Totalizer

BOD, Carbonaceous 5
day, 20C mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

Daily; 24 hours 24-hr FPC

Solids, Total Suspended mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

Daily; 24 hours 24-hr FPC

pH s.u.
Min
Max

6.0
8.5

Single Sample
Single Sample

Continuous Meter

Source: Southwest Permit # FLA455458
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Table 4-6: Southwest WRF Permit Effluent Limits for Reuse and Land Application

Parameter Units Max/Min
Effluent Limitations Monitoring Requirements

Limit Statistical Basis Frequency of
Analysis Sample Type

Flow MGD
Max
Max

Report
Report

Annual Average
Monthly Average

Continuous Recording Flow
Meter with Totalizer

BOD, Carbonaceous 5 day, 20C mg/L

Max
Max
Max
Max

20.0
30.0
45.0
60.0

Annual Average
Monthly Average
Weekly Average

Single Sample

Daily; 24 hours 24-hr FPC

Solids, Total Suspended mg/L Max 5.0 Single Sample Daily; 24 hours Grab

Solids, Total Suspended mg/L Max 5.0 Single Sample Daily; 24 hours Grab

Coliform, Fecal #/100 mL Max 25 Single Sample Daily; 24 hours Grab

Coliform, Fecal, % less than
detection percent Min 75 Monthly Total Daily; 24 hours Calculated

pH s.u.
Min
Max

6.0
8.5

Single Sample
Single Sample

Continuous Meter

Chlorine, Total Residual (For
Disinfection) mg/L Min 1.0 Single Sample Continuous Meter

Chlorine, Total Residual (For
Disinfection) mg/L Min 1.0 Single Sample Continuous Meter

Turbidity NTU Max Report Single Sample Continuous Meter

Turbidity NTU Max Report Single Sample Continuous Meter

Giardia cysts/100L Max Report Single Sample Bi-Annually; every 2
years Grab

Cryptosporidium oocysts/100L Max Report Single Sample Bi-Annually; every 2
years Grab

Source: Southwest Permit # FLA455458

4.1.2 Wastewater Collection and Conveyance System
The City owns and operates the wastewater collection and conveyance system located within the

service area boundaries. The system consists of gravity sewers, pumping stations and a

manifolded force main network. Refer to Figure 4-1 for the City’s existing wastewater system as

of January 2020. The following sections provide a general description of the City’s wastewater

collection system. It should be noted that the inventory provided in the subsections below reflect

the City’s wastewater infrastructure inventory through July 2022, which was provided by the City

at the time of updating this master plan.

4.1.2.1 Gravity Sewer System

The gravity collection system for the City consists of approximately 820 miles of pipeline, ranging

from 4 inches to 36 inches in diameter. Most of the gravity mains are polyvinyl chloride (PVC)

pipe; however, approximately 164 miles of vitrified clay sewers still exist, which were constructed

as part of the original City infrastructure. Inflow (stormwater that enters the collection system from

roof leaders and through manhole covers) and infiltration (extraneous groundwater that enters

the collection system through leaking joints, cracks and breaks) into the gravity sewer system is
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more prevalent in the older sections of the City, where clay piping exists. The gravity sewers in

the UEP service areas are being constructed with PVC pipe. The gravity collection system also

includes 13,142 manholes, of which 301 are master manholes and 464 are private manholes.

4.1.2.2 Wastewater Pump Stations,

The City owns and operates 281 duplex submersible wastewater pumping stations, 24 Master

Pump Stations (MPS), 2 plant site stations. The City’s collection system also receives flows from

41 privately owned pump stations (businesses, schools, fire station, etc.) located throughout the

service area. These pump stations adhere to the City standards and have no adverse impact on

the City’s collection system.

4.1.2.3 Force main Network

The City’s force main network conveys wastewater, under pressure, from the wastewater pump

stations to the City’s WRFs. The City’s force main network is comprised of 203 miles of pipeline,

ranging from 2 inches to 42 inches in diameter, 597 plug valves, and 122 gate valves. The majority

of the force mains are PVC pipe, but there are also pipes made of high-density polyethylene

(HDPE) and ductile iron. Additionally, there is a total of 6 miles of private force mains ranging from

2 inches to 18 inches in diameter.

4.2 Wastewater Regulatory Compliance
Wastewater treatment, biosolids, and effluent disposal requirements are set federally by the

United States Environmental Protection Agency (EPA) and are enforced on a state level by the

Florida Department of Environmental Protection (FDEP). FDEP is responsible for permitting and

compliance of domestic wastewater treatment facilities (DWWTFs). Current regulations on the

state and federal level mandate that the guidelines enforce the regulation of discharges into

surface water bodies under the Clean Water Act to protect and conserve water resources while

meeting public health needs for effective wastewater treatment.

In 2020, the Florida legislature passed the Clean Waters Act, Senate Bill 712. The Florida

Department of Environmental Protection (FDEP) has introduced rulemaking in response to this

legislation with the assistance of the Florida Water Environment Association (FWEA) Utility

Council and Florida Rural Water Association. This response includes amendments to Chapter 62

of the Florida Administrative Code (FAC). In addition, Senate Bill 64 (SB 64) was approved by the

Governor of Florida in June of 2021. The bill focuses on eliminating effluent, reclaimed water, and

reuse water discharges to surface waters by domestic wastewater utilities and regulates

authorized discharges that are beneficially used. Beneficial use or regulated authorized

discharges include discharges associated with indirect potable reuse projects.
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The Water Quality Improvements section of this legislation requires FDEP to set rules to limit,

reduce or eliminate leaks, seepages, or inputs into wastewater collections systems, increases

penalties regarding sanitary sewer overflows (SSOs), and requires studies related to SSOs, leaks,

and infiltration. The FDEP is also required by this legislation to initiate rule amendments based

on the Potable Reuse Commission's 2020 potable reuse implementation report; adopt specific

recommendations from the Blue-Green Algae Task Force; and implement rules for biosolids 

management. The Clean Waters Act requires FDEP to update language and regulatory programs

specific to domestic wastewater management and Collection Systems and Transmission

Facilities.

Key updates to Chapter 62-600, FAC Domestic Wastewater Facilities are summarized in Table

4-7. Current and proposed regulations are detailed in Appendix B. The adoption of these new

FAC updates has little impact on the City since (a) the WRFs meet Class I reliability requirements,

(b) the City has Emergency Response plans, (c) the City has an on-going maintenance and repair

program to identify and address wastewater infrastructure needs, and (d) the City does not

discharge plant effluent to a surface water given the operation of an extensive reclaimed water

system and available injection wells, which ensures compliance with SB 64 requirements. It

should be noted that while the City has not discharged effluent to a surface water body in 14

years, it has maintained an approved river discharge as an alternative disposal site.

Table 4-7: Key Updates to Chapter 62-600, FAC Domestic Wastewater Facilities

FAC Chapter Description of Update

62-600.400: Design
Requirements

Unless otherwise stated, new or modified wastewater treatment and biosolids
treatment, handling, and dewatering facilities shall provide Class III reliability as

described in paragraph 62-600.300(2)(1), FAC. The minimum Class III requirement
shall only apply to the new or modified portions of the facilities.

62-600.410:
Operation and
Maintenance

Requirements

(7) Permittees of domestic wastewater treatment facilities with a permitted flow of
100,000 gallons per day (gpd) or greater shall develop a written emergency

preparedness/response plan by no later than (one year after the effective date of the
rule) and shall update and implement the plan as necessary thereafter.

62-600.520:
Discharge to

Surface Waters –
(Coastal and Open

Ocean)

(6) The discharge of domestic wastewater through ocean outfalls is prohibited after
December 31, 2025, except as a backup discharge that is part of a functioning reuse

system or other wastewater management system authorized by the department. A
backup discharge may occur only during periods of reduced demand for reclaimed
water in the reuse system, such as periods of wet weather, or as a result of peak

flows from other wastewater management systems and must comply with the
advanced wastewater treatment requirements of paragraph 403.086(9)(b).

62-600.710:
Collection Systems

– Facilities

The facility permittee for a wastewater treatment facility shall develop a pipe
assessment, repair, and replacement action plan, referred to hereafter in this section
as the “collection system action plan” or “plan,” with at least a 5-year planning horizon

for all collection/transmission systems under the utility’s control to mitigate sanitary
sewer overflows and underground pipe leaks to the extent technically and

economically feasible.
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4.3 Wastewater Historical and Projected Flows

4.3.1 Historical Wastewater Flows
The City is served by the Everest WRF and the Southwest WRF. Daily flows into both WRFs were

provided by the City for the years of 2010-2019. Using a period of 10 years helps to identify

wastewater flow trends that will form the basis for estimating future flows for planning purposes.

A summary of the historical wastewater flows for the system is presented in Table 4-8 and

illustrated in Figure 4-6 and Figure 4-7. The table presents the historical wastewater flows in

terms of the following:

¶ Annual Average Daily Flows (AADF) are the average flows received over a one-year

period

¶ Maximum Month Daily Flows (MMADF) are the highest of monthly average flows over a

one-year period

¶ Maximum Three-Day Flows (M3DF) are the maximum flows received over three

consecutive days over a one-year period

¶ Maximum Daily Flows (MDF) are the maximum flows received in a single day over a one-

year period

The historical analysis of these flows provides an understanding of the variation of wastewater

due to daily patterns, patterns caused by the influx of tourists and seasonal residents, and wet/dry

weather. In addition, the results of this historical analysis are used to develop wastewater flow

projections.
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Table 4-8: Historical Wastewater Flows

Fiscal Year

Wastewater Flows at Everest WRF (MGD) Wastewater Flows at SW WRF (MGD) Total Wastewater Flows (MGD)

Annual
Average

Daily
Flow

(AADF)

Maximum
Month

Average
Daily Flow
(MMADF)

Maximum 3-
Day

Consecutive
Daily Flow

(M3DF)

Maximum
Daily Flow

(MDF)

Annual
Average

Daily
Flow

(AADF)

Maximum
Month

Average
Daily Flow
(MMADF)

Maximum 3-
Day

Consecutive
Daily Flow

(M3DF)

Maximum
Daily Flow

(MDF)

Annual
Average

Daily
Flow

(AADF)

Maximum
Month

Average
Daily Flow
(MMADF)

Maximum 3-
Day

Consecutive
Daily Flow

(M3DF)

Maximum
Daily Flow

(MDF)

2010 6.55 8.18 11.60 13.13 6.28 8.18 11.60 13.13 12.82 16.35 23.19 26.26

2011 6.58 9.29 10.94 11.70 5.76 6.04 6.79 7.11 12.33 15.33 17.73 18.81

2012 6.94 8.71 11.84 14.90 6.33 7.13 9.08 13.48 13.26 15.84 20.93 28.38

2013 7.03 9.33 13.35 15.26 5.78 6.80 8.51 9.67 12.80 16.07 21.68 24.93

2014 6.64 7.87 9.68 9.84 5.70 6.29 7.16 7.46 12.34 14.15 16.84 17.30

2015 6.88 8.41 11.01 12.06 5.92 6.78 8.40 12.30 12.81 15.20 19.29 24.36

2016 7.20 8.86 13.49 15.07 6.55 7.38 9.87 10.74 13.76 16.24 23.37 25.81

2017 6.75 9.43 12.73 15.70 6.58 6.92 8.61 12.57 13.21 16.14 20.31 28.27

2018 6.93 8.20 12.66 14.61 6.57 7.04 8.61 9.60 13.50 14.97 20.85 24.21

2019 6.72 8.93 11.80 12.58 6.93 8.14 8.82 9.27 13.65 17.07 20.56 21.85

10-year
Average 6.82 8.72 11.91 13.49 6.24 7.07 8.75 10.53 13.05 15.74 20.48 24.02

Historical flow data provided by City of Cape Coral
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Figure 4-6: Historical Wastewater Flows Everest WRF

Over the past 10 years the annual average daily wastewater flows have been consistent as a

result of the limited variation in the number of wastewater customers, with an average AADF at

Everest WRF of 6.82 MGD and 6.24 MGD at the SW WRF. These flows are expected to increase

with addition of customers in the existing and future service areas. The MMADF, M3DF, and MDF

which represent higher flow conditions typically vary more as shown in Figures 4-6 and 4-7.

Figure 4-7: Historical Wastewater Flows SW WRF
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4.3.2 Wastewater Flow Per Capita
To establish per capita wastewater flows, the Annual Average Daily flow (AADF) for each year is

divided by the population served that year. Table 4-9 presents this data and calculation on a

system wide basis.

Table 4-9: Historical Per Capita Wastewater Flow

Fiscal Year Permanent Population
Annual Average Daily Flows (AADF)

System Flows (MGD) Per Capita Flows (gpcd)

2010 117,626 12.82 109
2011 105,483 12.33 117
2012 105,852 13.26 125
2013 111,913 12.80 114
2014 119,909 12.34 103
2015 123,279 12.81 104
2016 131,369 13.76 105
2017 126,036 13.21 105
2018 120,113 13.50 112
2019 140,102 13.65 97

Average 120,168 13.05 109
Historical population based on account data provided by City Utilities.

Wastewater per capita flow rates have varied over the 10-year period. Per capita flows ranged

from 97 to 125 gallons per capita per day (gpcd) over the 10-year period, averaging 109 gpcd as

shown in Table 4-9 and Figure 4-8.

Figure 4-8: Historical per Capita Wastewater Flows
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As part of the wastewater hydraulic modeling effort, AECOM evaluated the wet-weather and dry

weather flow events for 2019 and developed per capita demands for each condition. The wet

weather per capita demand was calculated as 143 gpcd and the dry weather per capita demand

as 77 gpcd (about the same as the 2019 per capita potable water consumption). The difference

between per capita flows for each event indicates the contribution of Inflow and Infiltration (I&I),

which typically varies based upon sewer materials and age. Given the variation in dry and wet

weather per capita flow rates, this master planning effort uses two different per capita flow rates

to project future wastewater flows. The existing service areas with older infrastructure that are

more prone to I&I are assigned a per capita flow of 110 gpcd (based upon the 10-year historical

average) and newly constructed areas are assigned 91.2 gpcd (200 gpd per ERU) as per the City

design procedures manual which is more representative of a “tight” system.

4.3.3 Peaking Factors
An essential element of analysis involves determining the projected maximum and peak flows to

identify reliable capacity requirements. The total reliable treatment capacity of the water

reclamation facilities must be able to treat the projected maximum and peak flows.

The MDF peaking factor (PF) is obtained by dividing the MDF by the AADF for the respective

year. The 10-year historical MDF and PFs are summarized in Table 4-10 for the Everest WRF

and in Table 4-11 for the SW WRF.

Table 4-10: Everest WRF Historical Maximum Day Flow

Fiscal Year Annual Average
Daily Flow (MGD)

Maximum Daily Flow
(MGD)

Maximum Daily Flow
Peaking Factor

2010 6.55 13.13 2.01
2011 6.58 11.70 1.78
2012 6.94 14.90 2.15
2013 7.03 15.26 2.17
2014 6.64 9.84 1.48
2015 6.88 12.06 1.75
2016 7.20 15.07 2.09
2017 6.75 15.70 2.33
2018 6.93 14.61 2.11
2019 6.72 12.58 1.87

10-year Average 6.82 13.49 1.97

For the Everest WRF, the MDF PF ranged from 1.48 in 2014 to 2.33 in 2017, with an average of

1.97 during the 10-year period. For wastewater flow projections, the highest MDF PF of 2.33 for

the Everest WRF is used.
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Table 4-11: SW WRF Historical Maximum Day Flow

Fiscal Year Annual Average Daily
Flow (MGD)

Maximum Daily Flow
(MGD)

Maximum Daily Flow
Peaking Factor

2010 6.28 13.13 2.09
2011 5.76 7.11 1.24
2012 6.33 13.48 2.13
2013 5.78 9.67 1.67
2014 5.70 7.46 1.31
2015 5.92 12.30 2.08
2016 6.55 10.74 1.64
2017 6.58 12.57 1.91
2018 6.57 9.60 1.46
2019 6.93 9.27 1.34

10-year Average 6.24 10.53 1.69

For the SW WRF, the MDF PF ranged from 1.24 in 2011 to 2.13 in 2012, with an average of 1.69

during the 10-year period. For wastewater flow projections, the highest MDF PF of 2.13 for this

WRF is used.

Figure 4-9 shows a graphical representation of the historical MDF PFs for these facilities for the

years 2010-2019.

Figure 4-9: Historical MDF PF Per Facility
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The M3DF PF is obtained by dividing the M3DF by the AADF for the respective year. The 10-year

historical M3DF and PFs are summarized in Table 4-12 for the Everest WRF and in Table 4-13

for the SW WRF.

Table 4-12: Everest WRF Historical Maximum Consecutive 3-Day Flow

Fiscal Year Annual Average Daily
Flow (MGD)

Maximum 3-Day
Consecutive Daily Flow

(MGD)
M3DF Peaking Factor

2010 6.55 11.60 1.77
2011 6.58 10.94 1.66
2012 6.94 11.84 1.71
2013 7.03 13.35 1.90
2014 6.64 9.68 1.46
2015 6.88 11.01 1.60
2016 7.20 13.49 1.87
2017 6.75 12.73 1.89
2018 6.93 12.66 1.83
2019 6.72 11.80 1.76

10-year Average 6.82 11.91 1.74

For the Everest WRF, the M3DF PF ranged from 1.46 in 2014 to 1.90 in 2013, with an average of

1.74 during the 10-year period. For wastewater flow projections, the highest M3DF PF of 1.90 for

the Everest WRF is used.

Table 4-13: SW WRF Historical Maximum Consecutive 3-Day Flow

Fiscal Year Annual Average Daily
Flow (MGD)

Maximum 3-Day Consecutive
Daily Flow (MGD)

M3DF Peaking
Factor

2010 6.28 11.60 1.85
2011 5.76 6.79 1.18
2012 6.33 9.08 1.44
2013 5.78 8.51 1.47
2014 5.70 7.16 1.26
2015 5.92 8.40 1.42
2016 6.55 9.87 1.51
2017 6.58 8.61 1.31
2018 6.57 8.61 1.31
2019 6.93 8.82 1.27

10-year
Average 6.24 8.75 1.40

For the SW WRF, the M3DF PF ranged from 1.18 in 2011 to 1.85 in 2010, with an average of 1.40

during the 10-year period. For wastewater flow projections, the highest M3DF PF of 1.85 for this

WRF is used. Figure 4-10 shows a graphical representation of the historical M3DF PFs for these

facilities for the years 2010-2019.
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Figure 4-10: Historical M3DF PF Per Facility

To project MMDF, a PF is developed by dividing the MMDF by the AADF. Historical MMDF values

for the Everest WRF are summarized in Table 4-14, and values for the SW WRF are in Table 4-

15.

Table 4-14: Everest WRF Maximum Month Daily Flow and Peaking Factor

Fiscal Year Annual Average Daily Flow
(MGD)

Maximum Month Daily Flow
(MGD)

MMDF Peaking
Factor

2010 6.55 8.18 1.25
2011 6.58 9.29 1.41
2012 6.94 8.71 1.26
2013 7.03 9.33 1.33
2014 6.64 7.87 1.18
2015 6.88 8.41 1.22
2016 7.20 8.86 1.23
2017 6.75 9.43 1.40
2018 6.93 8.20 1.18
2019 6.72 8.93 1.33

10-year
Average 6.82 8.72 1.28

The MMDF PF for the Everest WRF ranged from 1.25 in 2010 to 1.41 in 2011 and 1.33 in 2019,

with an average of 1.28 during the 10-year period. For wastewater flow projections, the highest

MMDF PF of 1.41 for the Everest WRF is used.

0.0

0.4

0.8

1.2

1.6

2.0

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

M
3D

F
 P

ea
ki

ng
 F

ac
to

r 
(M

G
D

)

Fiscal Year

Everest WRF SW WRF



Comprehensive Utilities Master Plan Update FINAL

Prepared for:  City of Cape Coral AECOM
4-25

Table 4-15: SW WRF Maximum Month Daily Flow and Peaking Factor

Fiscal Year Annual Average Daily
Flow (MGD)

Maximum of 12 Monthly Averages
of Daily Flow (MGD)

MMDF Peaking
Factor

2010 6.28 8.18 1.30
2011 5.76 6.04 1.05
2012 6.33 7.13 1.13
2013 5.78 6.80 1.18
2014 5.70 6.29 1.10
2015 5.92 6.78 1.14
2016 6.55 7.38 1.13
2017 6.58 6.92 1.05
2018 6.57 7.04 1.07
2019 6.93 8.14 1.17

10-year
Average 6.24 7.07 1.13

MMDF PF ranged from 1.05 to 1.30 for the SW WRF, averaging 1.13 over the 10-year period of

2010-2019. The highest PF of 1.30 is used for planning purposes. Figure 4-11 shows a graphical

representation of the historical MMDF PFs for these facilities for the years 2010-2019. As shown

in the figures and tables above the peaks at the Everest WRF are higher which is most likely due

to the age of its collection system.

Figure 4-11: Historical MMDF PF Per Facility
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4.4 Level of Service Standards/Performance Criteria
A baseline assessment of the City’s LOS Standards/Performance Criteria to be utilized when

evaluating the wastewater system’s infrastructure needs was completed and the results are

summarized below.

The City has adopted wastewater service LOS Standards for per capita flow and design criteria

for peaking factors. This information is documented in City of Cape Coral Design Procedure

Manual and the infrastructure element of the Cape Coral Comprehensive Plan. Table 4-16 shows

that the per capita flow recommended by the City Design Procedures Manual is 200 gpd per ERU.

This equates to 91.2 gpd per capita based on City demographics provided by Metro Forecasting

Models (2.55 persons per residence, 14% vacancy rate).

Table 4-16: Water Reclamation Recommended Design Per Capita Flows

Source Flow
Per Capita Per ERU

City’s Design
Procedures Manual

91.2 gallons per
day (SF)

200 gallons per lot
170 gpd per duplex unit (340 total)

150 gpd per multi-family unit (1800 total)
Commercial: Reference Chapter 64 E-6, Table 1 of the

Florida Administrative Code
Cape Coral

Comprehensive Plan
91.2 gallons per

day
200 gallons per day

The City Design Procedures Manual and Comprehensive Plan recommends a per capita flow of

91.2 gpcd for use in design which is less than the 109 gpcd averaged over the past 10 years

based upon ten years of historical analysis. After discussion with City staff, it was agreed that a

lower per capita flow be used for projecting flows within service areas with new infrastructure and

that a higher per capita flow based on historical data be used for existing service area flow

projections where infrastructure is older, and inflow and infiltration is more of an issue. Therefore,

91.2 gpcd is used for new service area flow projections and 110 gpcd is used for existing service

area flow projections. These two per capita flow rates are used in demand projections for both the

hydraulic modeling and gap analyses.

After completing a historical analysis of wastewater flows and peaking factors and completing a

review of various reference documents/engineering reports, a list of LOS Standards/ Performance

& Design Criteria for wastewater service was accepted by the City for use in this master plan as

summarized in Table 4-17.

The most significant additions/changes to the performance criteria include:

¶ Using 110 gpcd for per capita flow rate for existing service areas and 91.2 gpcd for future

service areas.
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¶ Evaluating planning level Deep Injection Well Capacity needs based upon Average Annual

Daily Flow conditions.

Table 4-17: Recommended Wastewater Level of Service Standards/Performance Criteria

Service Value Performance Criteria
Statement

2020
LOS/Performance

Criteria

Unit of
Measure Driver Reference Material

Capacity &
Access

Annual average day per
capita flow for new service

areas

LOS
91.2 gpcd Design Cape Coral Design

Procedures Manual

Capacity &
Access

Annual average day per
capita flow for existing

service areas
110 gpcd Design FAC 62-604.300(g),

Historical Data Analysis

Capacity &
Access

Annual Average Daily Flow
process design basis AADF MGD Design FDEP Permit # FLA455458

and FL0030007
Quality &
Reliability

Conveyance system
minimum scour velocity 2 fps Design

Cape Coral Design
Procedures Manual

Quality &
Reliability

Conveyance system
maximum scour velocity 7 fps Design Cape Coral Design

Procedures Manual

Environment &
Sustainability

Effluent quality to comply
with FDEP permit

requirements

Treatment plant
effluent complies

with the plant
permit

requirements

- Regulatory FDEP Permit # FLA455458
and FL0030007

Quality &
Reliability

Unit operations in the main
wastewater treatment

system shall be designed
such that, with the largest
flow capacity unit out of
service, the hydraulic

capacity of the remaining
units shall be sufficient to
handle peak wastewater
flow (Class I Reliability)

- MGD Reliability

EPA-430-99-74-001
Design Criteria for

Mechanical, Electric, and
Fluid System and

Component Reliability Sec
212: Component Backup

Req & FAC 62.600-540 (2)

Quality &
Reliability

Reliable capacity for deep
injection well for effluent

disposal
AADF MGD Reliability

Recommended criterion
when DIW is a secondary

disposal method

The criteria outlined above are used to determine levels of capacity for wastewater facilities,

collection and conveyance to mitigate concerns regarding potential service interruption and as a

basis to measure the overall performance of the wastewater system.

4.5 Wastewater System Future Needs
The wastewater system customer base is expanding with the gradual addition of UEP areas. In

order to identify system improvements required to continue providing services that satisfy

established LOS/performance criteria adopted by the City the wastewater treatment, and

collection and conveyance systems are evaluated using flow projections for the planning horizons

of 2025, 2030, 2040, and buildout.

Hydraulic modeling of the wastewater primary force main network was completed simultaneously

with treatment plant gap analyses to determine the needed wastewater infrastructure

improvements which consisted primarily of new gravity collection systems to serve UEP project

areas, modifications to the Southwest and Everest WRF service areas and treatment capacity
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upgrades, a new North WRF and new Master Pump Stations and force mains to convey

wastewater flow to treatment facilities.

4.5.1 Wastewater Flow Projections
Flow projections are carried out on a per-WRF basis to ensure each plant maintains capacity to

serve its corresponding service area which will vary. A portion of the City’s pump stations have

the flexibility to convey flow to either the SW or Everest WRFs by opening and closing valves

resulting in a change to each WRF service area.  These pump stations are referred to by the City

and herein as “Flex Stations”.  Therefore, in order to evaluate flow projections, the Flex Station

discharge locations are also identified.

In addition, the services areas for the SW and Everest WRF change as wastewater service

expands and a new WRF is constructed. The results of hydraulic modeling determined that

although the Everest and Southwest WRFs have a combined treatment capacity of 28.4 MGD, in

order to serve the northern most UEP areas a new North WRF is required to keep force main

pressures below 75 to 80 psi during peak hour flow conditions. When the new North WRF is

operational, a portion of wastewater flows which were previously conveyed to Everest and the

Southwest WRF will then flow to the new North WRF. Figure 4-12 identifies the existing service

areas, as of January 2020, for Everest and the Southwest WRF, and Flex Stations. Figure 4- 13

identifies which UEP areas will be conveying wastewater flow to each WRF and the anticipated

timing. Figure 4-14 identifies the wastewater service areas for each WRF at buildout.

Flow projections are calculated based upon AADFs to facilitate treatment plant gap analyses and

hydraulic modeling of the force main network where diurnal patterns for wet and dry weather flow

conditions are applied to future projected AADFs.  In order to gain an understanding of higher flow

and biological loading conditions peaking factors are used to estimate MMADFs, MDFs, and

M3DFs.

AADF projections are prepared for each wastewater service area using the projected served

population based upon the UEP schedule (discussed in Chapter 2 of this report) along with per

capita wastewater flow rates. A per capita rate of 110 gpcd is used for the area South of Pine

Island Road that has older infrastructure and 91.2 gpcd is used for future service areas north of

Pine Island Road that will have new infrastructure. Flow projections for MMADF, M3DF, and MDF

are calculated by multiplying the AADF for each service area by the respective PFs.
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