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1. Facility Overview and Background 
This Facilities Plan documents the proposed improvements to the Brevard County South Beaches 
Wastewater Treatment Facility (SBWWTF) and is submitted as part of Brevard County’s application to the 
State of Florida Clean Water State Revolving Fund (SRF) program administered by the Florida Department 
of Environmental Protection (FDEP). Brevard County is seeking to secure a low-interest loan for funding 
proposed advanced wastewater treatment (AWT) improvements at the SBWWTF, which are needed to 
reduce nutrient loadings to surrounding surface waters and ensure wastewater treatment compliance with 
state regulations. 

This planning document prepared for the purpose of the FDEP’s SRF program review includes the 
following: 

 Description of the existing wastewater treatment facility and major components of the project 
including purpose and need for proposed improvements 

 Cost comparison and alternatives analysis with rationale for the selected alternative 

 Environmental review and federal flood risk analysis 

 Review of financial feasibility and loan repayment, where Appendix B presents the capital financing 
plan prepared for the proposed project 

 Project implementation and public participation process, where Appendix C presents the draft 
adopting resolution implementing this Plan 

This Plan has been prepared to meet the planning requirements as set forth in Section 62-503 and 
62-552 of the Florida Administrative Code (FAC), in accordance with the FDEP SRF program.  

1.1 Project Background 

Brevard County owns and operates the SBWWTF, permitted by FDEP to treat 8.0 million gallons per day 
(mgd) on an annual average day flow (AADF) basis under permit number FL0040622, which has a permit 
expiration date of August 8, 2029. The SBWWTF consists of two parallel treatment plants, a 6.0 mgd 
dual-train carrousel oxidation ditch and a 2.0 mgd plug-flow-activated sludge plant. These components 
operate in parallel with a common preliminary treatment process (mechanical screening and grit removal) 
and separate aeration, followed by separate clarification, separate chemical feed facilities, filtration, and 
disinfection by chlorination for each plant, and ending with a common biosolids dewatering system. 
Biosolids from the facility are hauled to the landfill for disposal. 

Treated wastewater effluent from the facility discharges to the following locations: 

 Underground Injection: Deep Injection Well (DIW) #1 has a permitted effluent discharge capacity of 
12.73 mgd AADF into Class G-IV groundwater. A second DIW is planned, with a proposed peak 
injection rate of 18.65 mgd. 

 Land Application: 3.0 mgd discharge on an AADF basis to a slow-rate public access reuse system that 
primarily feeds golf courses and residential development within the reclaimed water transmission 
system service area. 

 Surface Water Discharge: 0.11 mgd AADF surface water discharge to the Indian River Lagoon. 
Discharge to the Indian River Lagoon is permitted only during a 5-day period during the DIW 
mechanical integrity test (MIT) performed every 5 years. 
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The SBWWTF primarily sends its effluent to the reclaimed water system. Effluent that exceeds the 
reclaimed water system’s demand or capacity is disposed of in the DIW #1. By January 1, 2032, discharge 
to the Indian River Lagoon will need to be eliminated; however, after July 1, 2025, discharge to the 
Indian River Lagoon is still allowable if the effluent meets AWT and the annual total maximum daily load 
(TMDL) waste allocation is met, per Florida Statutes Section 403.086 and Section 403.064.

Recently, the County experienced aeration issues with the 2.0 mgd activated sludge plant, which 
ultimately led the SBWWTF staff to shut it down and rely solely on the carrousel oxidation ditches for 
treatment. Additionally, the plant’s solids-holding tank aeration system has not been performing as 
intended and is suspected to have an aeration problem as well. The County received a grant from FDEP 
under Agreement Number (No.) WG008 to make improvements to its treatment processes by converting 
the 2.0 mgd activated sludge plant into an AWT plant and replacing the solids-holding tank aeration 
system to improve its performance. Furthermore, the County received grant funding from FDEP for the 
design of an additional DIW under Agreement No. LPA0477. The engineering design for these 
improvements is under a separate project and nearing completion. In addition to a proposed DIW and the
AWT improvements to the 2.0 mgd plant and solids-handling process, the County is implementing 
improvements to the 6.0 mgd dual-train carrousel oxidation ditches to convert this treatment process to 
AWT. The preliminary engineering design for the 6.0 mgd AWT process is underway.

1.2 South Beaches Wastewater Treatment Facility Description

The SBWWTF is at 2800 S Highway A1A in Melbourne Beach, Florida (Figure 1-1). Its service area falls 
between the Atlantic Ocean and the Indian River Lagoon and includes the municipalities of Satellite Beach, 
Indian Harbour Beach, Indialantic, Melbourne Beach, a portion of the City of Melbourne, and several areas 
of unincorporated Brevard County (Figure 1-2). The service area primarily consists of residential 
development and small commercial development associated with the residential subdivisions. No 
expansion of the existing service area is proposed. The wastewater collection system consists of 
55 County-owned lift stations, private lift stations, and force mains. The SBWWTF effluent feeds a public 
access reuse system bounded by the Melbourne Causeway and the commercial area south of 
MacFarlane Street/Glengarry Avenue and dominated by residential land use.

Figure 1-1. South Beaches Wastewater Treatment Facility Location
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Figure 1-2. South Beaches Wastewater Treatment Facility Service Area 
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1.2.1 Existing Major Facilities 

The SBWWTF is classified as a Secondary Treatment plus Filtration Facility (Category I, Class A) with a 
permitted capacity of 8.0 mgd AADF. The plant was first brought online in 1968, having only the 2.0 mgd 
activated sludge process, with effluent disposal via spray irrigation and surface water discharge into the 
Indian River Lagoon. Sometime between 1968 and 1987, DIW #1 was constructed, and the SBWWTF 
began using deep well injection for effluent disposal. Tertiary filters were later added in 1987. In 1991, 
two carrousel oxidation ditches with a total capacity of 6.0 mgd AADF were added to increase the 
treatment capacity of the SBWWTF. During the same expansion in 1991, the solids-holding tank and 
dewatering building were constructed. In 1996, the 2.0 mgd activated sludge plant underwent 
rehabilitation and improvement. Since that time, no major changes or improvements have been made to 
any of the treatment processes. Table 1-1 summarizes the major facilities, which are also shown on 
Figure 1-3. 

Table 1-1. South Beaches Wastewater Treatment Facility Major Facilities 

Facility Characteristics 

Headworks 

 One automatic self-cleaning, 6-millimeter mechanical screen by Huber 
 One backup 1-inch manual screen 
 Screenings compacting/dewatering screw system 
 Centrifugal grit separator 
 Grit classifier 
 Odor control system  

Biological Treatment 

 Two 3.0 mgd carrousel oxidation ditches (2.2 MG each with an SWD of 15 feet) with two 
100-hp mechanical surface aerators per ditch 

 One 2.0 mgd activated sludge process system (0.75 MG with an SWD of 15 feet) with 
three 50-hp centrifugal blowers and course bubble diffusers (currently, engineering 
design is being completed to convert this CAS process to an AWT process) 

Secondary Clarifiers 

 Two 102.5-foot-diameter and 15-foot SWD clarifiers with full-surface skimmers for the 
6.0 mgd oxidation ditches 

 One 65-foot-diameter and 10-foot SWD clarifier with full-surface skimmers for the 
2.0 mgd conventional activated sludge process  

RAS/WAS Pumping 
 Three 25-hp (3,100 gpm) RAS pumps for the oxidation ditches clarifiers 
 Two 15-hp (2,220 gpm) RAS pumps for the activated sludge process clarifier 
 One 5-hp (760 gpm) WAS pump for the activated sludge process clarifier  

Tertiary Filters[a] 
 Three 14-foot-by-14-foot, 1.0 mgd (each), dual-media filters (sand and anthracite) 
 Filter backwash recovery tank  

Disinfection 

 One chlorine contact basin for public access reuse with five 39.7-foot-by-4-foot passes 
and an SWD of 5.75 feet 

 Two chlorine contact basins for deep injection with three 100-foot-by-15-foot passes and 
an SWD of 14 feet each 

 Sodium hypochlorite feed and storage systems  

Dechlorination[b]  Sodium bisulfite feed and storage system  
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Facility Characteristics 

Solids Handling 
 One 49-foot-by-29-foot, 0.1-MG sludge holding tank with coarse bubble diffusers 
 Two 2.0-meter belt filter presses (currently being replaced with screw presses)  

Reclaimed Water 
 One 0.6-MG ground storage tank 
 High-service pump station consisting of three 75-hp, 1,400-gpm vertical turbine pumps  

DIWs 
 Class I underground DIW #1, with a peak injection rate of 12.7 mgd 
 Proposed DIW #2 with a peak injection rate of 18.65 mgd is currently being designed 

[a] Filtration is solely done for the effluent sent to the public access reuse system. 
[b] Dechlorination is only needed in case of surface water discharge. 
CAS = conventional activated sludge 
gpm = gallon(s) per minute 
hp = horsepower 
MG = million gallon(s) 
RAS = return activated sludge 
SWD = side water depth 
WAS = waste activated sludge 

Figure 1-3. South Beaches Wastewater Treatment Facility Existing Facilities 

 
Note: Abandoned package plant has been demolished and removed from the site. 

1.2.2 Operation and Maintenance Program 
Wastewater treatment plant equipment at the SBWWTF is rehabilitated, repaired, or replaced as needed to 
maintain normal operations. The SBWWTF keeps a copy of its operation and maintenance (O&M) manual 
onsite, which operators regularly review. The facility is staffed with licensed operators, and maintenance 
staff are on call 24 hours per day, 7 days per week. Records are also maintained for all equipment repairs 
and maintenance. 
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1.3 Purpose and Need 

Because of recent changes to the Florida State regulations, such as Florida Statutes Section 403.086 and 
Section 403.064, and establishment of the Central Indian River Lagoon Basin Management Action Plan 
(CIRL BMAP), the SBWWTF requires modifications to its current treatment effluent disposal system to 
meet the more stringent requirements and reduce nutrient loadings into the environment. 

Florida Statutes Section 403.086 disallows the discharge of effluent into the Indian River Lagoon after 
July 1, 2025, without providing AWT to produce a reclaimed water product that meets the following 
requirements on an annual average daily basis: 

 5-day carbonaceous biochemical oxygen demand (CBOD5) and total suspended solids (TSS): Less than 
5 milligrams per liter (mg/L) 

 Total Nitrogen (TN): Less than 3 mg/L 

 Total Phosphorus (TP): Less than 1 mg/L 

 Has received high-level disinfection (HLD) 

In accordance with Florida Statutes Section 403.086, any wastewater treatment facility that provides 
reclaimed water for land application within a nutrient BMAP is required to meet the aforementioned AWT 
standards for TN and TP if the department has determined that the use of reclaimed water is causing or 
contributing to the nutrient impairment being addressed in the BMAP. 

Florida Statutes Section 403.064 requires that the SBWWTF submit a plan to FDEP to remove 
non-beneficial surface water discharges by January 1, 2032. Brevard County met this requirement with an 
engineering study and the submittal of its plan titled Non-Beneficial Surface Water Discharge Elimination 
Plan, prepared by CPH, Inc. (CPH) in October 2021. The plan presented two options for meeting the 
regulations at that time. Table 1-2 describes the CPH options. 

Table 1-2. Non-Beneficial Surface Water Discharge Elimination Plan Options 

 Option 1 Option 2 

Phase 1 Conversion of 2.0 mgd conventional activated sludge 
treatment plant to meet AWT requirements 

Conversion of 2.0 mgd conventional activated 
sludge treatment plant to meet AWT requirements 

Phase 2 Installation of second DIW Conversion of 6.0 mgd dual-train carrousel 
oxidation ditch to meet AWT requirements 

It was determined that, to meet the existing rules at that time, at a minimum, the SBWWTF should be 
upgraded to provide HLD for the entire treatment capacity of 8.0 mgd. Currently, HLD is only achieved 
when part of the flow is directed to the effluent filters and reuse chlorine contact chamber to supply reuse 
irrigation water for the golf course or reuse customers. 

Phase 2 of Option 1 is the installation of a second DIW, which would eliminate the need to directly 
discharge to the Indian River Lagoon during the 5-year MIT and the need to convert the 6.0 mgd dual-
train carrousel oxidation ditch to AWT, as described in Option 2. The installation of a second DIW also 
provides redundancy for the deep well injection system to allow repair or maintenance of one of the wells 
while the other is in service. Under Option 1, the 6.0 mgd oxidation ditch treatment train effluent would 
need to be filtered and chlorinated before discharge to the proposed DIW to meet HLD requirements, in 
accordance with the FAC 62-528, Underground Injection Control. The 6.0 mgd oxidation ditch treatment 
train is currently meeting the former nutrient limits (10 mg/L TN and 6 mg/L TP) and can discharge a 
portion of its flow to the public access reuse system via the existing 2.0 mgd dual-media filtration facility. 
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Although the County is moving forward with the conversion of the 2.0 mgd train to AWT and installation of 
a second DIW, conversion of the oxidation ditches to AWT is also now necessary to comply with the 
recently updated rules and regulations requiring AWT. Therefore, the planned modifications for this 
project will include conversion of the existing 6.0 mgd dual-train carrousel oxidation ditch to AWT using 
simultaneous nitrification and denitrification in the oxidation ditch and denitrification filters with metal 
salt addition for phosphorus removal, which will provide improvements to the existing facility treatment 
process and allow the SBWWTF to produce AWT effluent in accordance with the updated regulations. 
Furthermore, the proposed improvements to the 6.0 mgd treatment process will provide the following 
advantages: 

 Better operational flexibility: Provides same treatment level as the 2.0 mgd AWT conversion, which 
provides flexibility for discharge to the golf course and reuse system. 

 Flexibility in the event of a discharge: Allows discharge to the Indian River Lagoon during DIW 
mechanical integrity testing until January 1, 2032. 

 Higher quality reuse water produced: Increases capability of producing more reuse water supply that 
meets higher levels of effluent treatment and AWT water quality that can be used in land application. 

 Increased redundancy: Enables production of reuse quality effluent if the 2.0 mgd process is down for 
maintenance. 

 Additional nutrient loading reduction: Allows additional reduction in TN and TP loadings into the 
Indian River Lagoon and CIRL BMAP areas as the public access effluent reuse system expands or as 
reuse demands increase because of other indirect factors. 
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2. Cost Comparison and Selected Alternative 
This section presents the cost comparison analysis and selected alternative. 

2.1 Alternatives Descriptions 

For the reasons described in the previous section, the 6.0 mgd oxidation ditch treatment train was 
reviewed by Jacobs to determine feasible alternatives for implementing improvements to meet various 
levels of treatment in accordance with the new regulations. These levels of treatment include the 
following: 

 AWT of 5 mg/L CBOD5, 5 mg/L TSS, 3 mg/L TN, 1 mg/L TP on an annual average daily basis with HLD 

Four potential wastewater treatment plant improvement alternatives were identified based on the three 
available effluent disposal options, the existing process facilities, constructability, and potential proposed 
facilities to meet the levels of treatment. Table 2-1 summarizes these alternatives. 
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Table 2-1. Preliminary Alternatives for Initial Feasibility Screening 

Alternative 

Associated Discharge 
Elimination Plan CPH 

Option 
(Table 1-2) 

Effluent 
Discharge 
Options[a] 

Treatment 
Type[a] 

Description 
Feasible 
(Y or N) 

1 2 IRL, PAR, DIW AWT Upgrade and convert existing oxidation ditch treatment train to 8.0 mgd 
capacity and plug flow reactors with diffused aeration (surface aerators 
eliminated); chemical feed facilities for TN and TP removal 
2.0 mgd CAS train eliminated 
Cloth media filtration for HLD 

Yes 

2 2 IRL, PAR, DIW AWT Upgrade existing oxidation ditch treatment train to 8.0 mgd capacity and 
oxidation ditches optimized for SND (surface aerators upgraded to deliver 
more oxygen); chemical feed facilities for TN and TP removal 
2.0 mgd CAS train eliminated 
Denitrification filters for HLD and additional TN removal 

Yes 

3 2 IRL, PAR, DIW OXD and 
CAS: AWT 

Convert existing oxidation ditch treatment train to plug flow reactors at 
6.0 mgd capacity with diffused aeration (surface aerators eliminated); 
chemical feed facilities for TN and TP removal 
2.0 mgd CAS converted to AWT 
Cloth media filtration for HLD 

Yes 

4 2 IRL, PAR, DIW OXD and 
CAS: AWT 

Existing oxidation ditches optimized for SND at 6.0 mgd capacity (surface 
aerators upgraded to deliver more oxygen) 
2.0 mgd CAS converted to AWT 
Denitrification filters with chemical feed for HLD and additional TN removal 
plus chemical feed for TP removal in the 6.0 mgd oxidation ditch train 

Yes. 

[a] Effluent discharge options and treatment types are described as follows:  
AWT = 5 mg/L CBOD5, 5 mg/L TSS, 3 mg/L TN, 1 mg/L TP on an annual average daily basis with HLD 
CAS = conventional activated sludge treatment train 
IRL = Indian River Lagoon 
OXD = oxidation ditch treatment train 
PAR = public access reuse (10 mg/L TN, 6 mg/L TP on an annual average daily basis with HLD) 
SND = simultaneous nitrification and denitrification 
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2.2 Alternatives Comparison 

Alternatives 1 and 2 involved increasing the capacity of the existing oxidation ditches to 8.0 mgd and 
eliminating the 2.0 mgd train with the benefit of simplified operation. However, it was decided that the 
conversion of the 2.0 mgd train to AWT should be done regardless because it reduces operational risk 
during construction in the 6.0 mgd train, provides greater redundancy when taking a train down for 
maintenance, and maintains greater flexibility for potential future rerating of plant capacity. Therefore, 
removal of the 2.0 mgd train did not need to be evaluated further, and Alternatives 1 and 2 were 
eliminated from consideration. 

The two remaining alternatives, Alternatives 3 and 4, were further evaluated, and Table 2-2 presents a 
qualitative analysis of the two short-listed alternatives.  

Alternatives 3 and 4 provide a higher level of treatment with modifications that allow these facilities to 
meet AWT standards. Alternative 3 will significantly modify the 6.0 mgd oxidation ditch treatment train 
and have the greatest amount of time with a basin out of service. Alternative 4 includes denitrification 
filters, which combines the second stage of nitrogen removal and filtration in a single step. Figures 2-1 
and 2-2 depict conceptual process flow diagrams for the short-listed alternatives. 
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Table 2-2. Pros and Cons of Two Short-Listed Alternatives (Alternatives 3 and 4) 

BNR = biological nutrient removal 

Alternative 
Associated Discharge 
Elimination Plan CPH 

Option (Table 1-2) 
Pros Cons 

3 2 AWT effluent quality 
Similar biological process operation in all trains 

Significant work inside oxidation basins for conversion to 
diffused aeration and BNR process configuration 
Additional process equipment 
Chemical addition for AWT 
Construction sequencing must be coordinated with 
2.0 mgd AWT project 

4 2 AWT effluent quality 
Significantly less construction work and maintenance inside 
oxidation basins than Alternative 3 
Operational flexibility to meet AWT or public access reuse in 
oxidation ditch train 
Construction sequencing and maintenance of plant operation 

Repumping required after clarification to lift secondary 
effluent to top of denitrification filters 
Chemical addition for AWT 
More complex filter operation 
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Figure 2-1. Conceptual Process Flow Diagram – Alternative 3 
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Figure 2-2. Conceptual Process Flow Diagram – Alternative 4 
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2.2.1 Cost Comparison 

Preliminary cost estimates for construction were developed and are presented in Table 2-3 for the 
short-listed alternatives. These estimates should be considered Class 5, according to the Association for 
the Advancement of Cost Engineering, which is used for concept screening with an expected accuracy of -
30% to +50%. 

For each alternative, the filtration capacity needs to meet the peak hydraulic flowrate through the plant. 
The existing peak flowrate is 20.0 mgd based on the historical collection system capacity. 

Table 2-3. Preliminary Construction Cost Estimates of Short-Listed Alternatives[a] 

  Alternative 3 Alternative 4 

Oxidation Ditch Upgrades $10,600,000 $3,300,000 

Blowers $3,000,000 - 

Repumping - $2,500,000 

Filtration $4,300,000 $13,000,000 

AWT Chemicals $900,000 $900,000 

Site Work (4%)[b] $800,000 $800,000 

Yard Piping (8%)[b] $1,500,000 $1,600,000 

Plant Network (9%)[b] $1,700,000 $1,800,000 

Site Electrical (15%)[b] $2,800,000 $3,000,000 

Subtotal Direct Costs $25,600,000 $26,900,000 

Contractor Costs[c] $6,900,000 $7,200,000 

Total Construction $32,500,000 $34,100,000 

[a] All facility and discipline costs were developed in Jacobs Replica Parametric Design tool, which uses parametric data and historical cost factors and includes a 
contingency to account for the conceptual level of this work. Cost estimating was completed in December 2023. 
[b] Discipline cost based on percent of combined facilities costs for each alternative 
[c] Contractor related markups: General conditions and Overhead – 12%; Profit – 10%; Mobilization/Bond/Insurance – 3% 

Preliminary annual O&M costs were developed and are presented in Table 2-4 for the short-listed 
alternatives. 

Table 2-4. Preliminary Operations and Maintenance-Related Cost Estimates of Short-Listed 
Alternatives[a] 

  Alternative 3 Alternative 4 

Power[b] $130,000 $250,000 

Chemical[d] $140,000 $140,000 

Maintenance[e] $240,000 $150,000 

Total Annual O&M $510,000 $540,000 
[a] O&M costs based on 6.0 mgd at annual average daily loading. 
[b] Power costs based on $0.10 per kilowatt-hour operating at 50% of installed horsepower, assuming variable-frequency drives (VFDs) included in upgrades. 
[c] Power costs assume operating at 100% of installed aerator horsepower. 
[d] Chemical costs based on $3 per gallon for supplemental carbon and $0.10 per pound of metal salt. 
[e] Annual maintenance costs based on $10,000 per year for each unit of process equipment. 
[f] Annual maintenance costs for existing aerator increased to $20,000 per year. 
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A life-cycle analysis was also used to compare the short-listed alternatives. The analysis is presented in 
Table 2-5 and considers the cost of money in today’s value using the cost of construction as the initial 
capital investment. The present worth of each alternative was calculated based on the following: 

 Planning period of 30 years 
 Discount rate of 3% (assuming a discount rate of 0% in 2025) 
 Capital costs of each alternative 
 O&M costs of each alternative 

Table 2-5. 30-Year Present Worth Comparison 

Cost Component Alternative 3 Alternative 4 

Capital Cost $32,500,000 $34,100,000 

Annual O&M Cost $510,000 $540,000 

Present Worth O&M Cost = Annual O&M Cost * 19.6004 $9,996,225 $10,584,238 

30-Year Present Worth =  
Capital Cost + Present Worth O&M Cost 

$42,496,225 $44,684,238 

2.2.2 Rerating and Plant Modification Considerations 

The plant currently operates at approximately between 75% to 85% capacity, based on AADF. The 
footprint of the SBWWTF service area is fairly established and does not have much room to expand out 
horizontally; therefore, there currently is not a need to increase plant capacity. However, with trends across 
Florida of construction near the coast going to higher density vertical development, there is a distinct 
possibility of an eventual need to expand the plant capacity from the current 8.0 mgd to 10.0 mgd. This 
increase in capacity of 2.0 mgd would come from rerating the 6.0 mgd oxidation ditch treatment train to 
8.0 mgd. 

For the short-listed alternatives, the improvements needed for a 6.0 mgd capacity are the same for 
8.0 mgd, except larger equipment and unit process (for example filtration) capacities are needed for the 
8.0 mgd rerating. Table 2-6 describes the improvements needed for each alternative for 6.0 mgd capacity 
and the additional improvements needed to rerate from 6.0 mgd to 8.0 mgd in the future. Because most 
of the improvements for Alternative 4 are separate from the existing facilities, impacts to existing 
treatment operations are reduced. Note that only the components affected by the 6.0 mgd improvements 
are considered in Table 2-6. Other unit processes, such as DIW pumps, DIWs, and headworks capacity, may 
also require improvement to rerate the entire plant to 10.0 mgd but are not captured here. 
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Table 2-6. Rerating Improvements 

Alternative 6.0 mgd Improvements Improvements to Rerate to 8.0 mgd 

3 For both oxidation ditches, partition the oxidation 
ditches into anoxic and aerobic zones to create a 
5-Stage Bardenpho system. Replace the surface 
aerators with a diffused aeration system consisting of 
fine bubble diffusers and a proposed aeration blower 
facility. Add mixers to the proposed anoxic zones. 
Ferric salt chemical feed facility for the addition of 
ferric to precipitate phosphorus for removal during 
sedimentation and filtration. 
Supplemental carbon chemical feed facility to drive 
the denitrification process in the anoxic zones. 
Add cloth media disk filtration facility. 

Install additional diffusers inside oxidation 
ditches. 
Provide additional blower in aeration blower 
facility. 
Add larger chemical metering pumps for 
ferric and carbon feed facilities. 
Expand cloth media disk filtration. 

4 For both oxidation ditches, convert the ditches to 
operate in a simultaneous nitrification and 
denitrification mode by upgrading the surface 
aerators and process controls. 
Ferric salt chemical feed facility for the addition of 
ferric to precipitate phosphorus for removal during 
sedimentation and filtration. 
Supplemental carbon chemical feed facility to drive 
the denitrification process in the anoxic zones. 
Repumping facility to lift secondary effluent to 
denitrification filtration facility. 
Add denitrification filtration facility. 

Replace aerators with larger units. 
Add larger chemical metering pumps for 
ferric and carbon feed facilities. 
Expand repumping facility with additional 
pump. 
Expand denitrification filtration. 

Any modifications or upgrades now or in the future need to consider maintaining operations during 
construction of those modifications or upgrades. Each short-listed alternative includes work affecting 
operation of the oxidation ditches. Alternative 3 involves significant work within the basin to make 
structural modifications and the installation of diffused aeration and mixing equipment. With one 
oxidation ditch offline for several months, the remaining oxidation ditch and the 2.0 mgd CAS will need to 
treat the influent flow. Given the risk of operating the oxidation ditches with only one train in service while 
the other is significantly upgraded for several months, Alternative 3 is not recommended. 

In contrast, Alternative 4 requires less work affecting the oxidation ditch operation because only the 
surface aerators will need to be upgraded. This advantage is noted in Table 2-2. This alternative requires 
the construction of a filtration facility outside the oxidation ditches, which does not affect operations 
except during short-term construction activities, such as connections to existing yard piping. Alternative 4 
also includes the construction of denitrification filters, which combines suspended solids removal to meet 
HLD requirements and nutrient removal.  

Alternative 4 is a feasible option to upgrade the plant to meet various water quality criteria. As stated 
earlier, Alternative 3 is not recommended because of the risk of operating with only one oxidation ditch. 
Considering ease of construction while maintaining plant operation, flexibility of effluent usage to meet 
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reclaimed water demand, and advantages when considering potential future rerating or upgrade of plant 
capacity, Alternative 4 is the recommended option. 

2.3 Selected Alternative 

Several alternatives were presented and evaluated in Sections 2.1 and 2.2 for consideration to achieve the 
updated treatment goals. Based on the alternatives comparison discussed previously, Alternative 4 was 
selected to implement the SBWWTF modifications. Alternative 4 aligns with the updated nutrient 
reduction strategies and new AWT standards aimed at protecting surface waters and areas governed by 
the CIRL BMAP. The modified SBWWTF will have the following processes in place after the improvements 
outlined in Alternative 4 are completed: 

 Existing preliminary treatment processes of screening and grit will remain in service at the 
Pretreatment Building. Weirs at the pretreatment effluent channel will split the screened and degritted 
wastewater between the two treatment trains. 

 Oxidation ditches will continue to provide secondary treatment and nutrient removal. This project will 
replace the four existing 100-hp aerators with 125-hp aerators to provide full nitrification at the design 
conditions. Instrumentation and process control features will also be improved to optimize 
simultaneous nitrification/denitrification in the oxidation ditches. 

 To meet the AWT requirement for TN, an additional process step is needed. SBWWTF will add 
denitrification filters to accomplish this. These filters will provide the necessary TSS reduction to meet 
HLD (required for AWT and public access reuse) and provide the additional nitrogen removal 
necessary. The filters will be sized to receive secondary effluent from both treatment trains. 

 Proposed chemical storage and feed facility will also be included as part of these improvements. 
Supplemental carbon is needed at the filters for denitrification, and ferric chloride will be dosed at the 
oxidation ditches for chemical removal of TP. 

 Final component of these improvements is a filter effluent pump station. This pump station is 
necessary for Operations to use the full capacity of the existing chlorine contact basin/equalization 
basin downstream of filtration when the need arises. 

Compared with the other short-listed alternatives, Alternative 4 provides the greatest advantages, 
allowing for straightforward construction without disrupting ongoing plant operations and offering 
strategic advantages for future capacity expansions or facility enhancements. Figure 2-3 illustrates the 
proposed site plan and improvements at the SBWWTF. Figure 2-4 presents a process flow diagram 
depicting the existing and proposed wastewater treatment processes at the SBWWTF. 
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Figure 2-3. Site Plan 
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Figure 2-4. Process Flow Diagram 
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2.3.1 Plant Control System and Supervisory Control and Data Acquisition 
System 

The following discusses the proposed control system architecture of each unit process included in the 
selected alternative, as it relates to the plant control system and supervisory control and data acquisition 
(SCADA) system. Control narratives and related loop specifications for each unit process will be developed 
as part of the detailed design. The control system philosophy will be based on 24-hour-per-day, 7-day-
per-week operation of the plant and the control of equipment from a proposed process instrumentation 
and control supplier (PICS) control panel, vendor packaged control panel, and packaged local control 
panels, with integration into the existing SCADA system for remote monitoring, alarming, and operation. 
The proposed process monitoring and control system upgrades for Alternative 4 will include the following: 

 Oxidation Ditch No. 1 and 2: To increase aeration capacity for improved nitrogen removal, the existing 
surface aerators at the oxidation ditches will be replaced by a total of four proposed, higher 
horsepower surface aerators, two at each oxidation ditch. The aerators will operate off proposed VFDs, 
with automatic speed control based on the dissolved oxygen (DO) level from the existing DO probe in 
each oxidation ditch. A proposed PICS control panel will monitor and control the surface aerators via 
hardwired control signals to the VFDs, with DO level shared from the existing control panel via data 
exchange over the existing control system network. 

 Denitrification Filters: The denitrification filters will operate using a package vendor-supplied control 
system. The filter system will have a package vendor-supplied master control panel that will monitor 
TN on the filter influent and pressure and low level on the influent channel. One local control panel will 
control the constant speed rotary screw compressors and communicate back to the master control 
panel via hardwired control signals. The filter system master control panel will interface with SCADA 
through the proposed PICS control panel, where SCADA commands, status, and alarms will be 
exchanged. 

 Filter Effluent Pump Station: The filter effluent pump station will contain four adjustable speed pumps 
to convey filter effluent from the filter effluent wet well to the equalization and chlorine contact basin. 
The proposed PICS control panel will monitor and control the pumps operation via hardwired control 
signals with the pump VFDs. There will be three duty pumps and one standby, with automatic 
lead/lag 1/lag 2 control of the transfer pumps based on a radar level transducer in the filter effluent 
wet well and backup level floats. 

 Chemical Feed Systems: There are two chemical feed systems: a supplemental carbon system and a 
ferric chloride system. Each system will have one local control panel that will control its respective 
metering pumps and related instrumentation. The proposed PICS control panel will coordinate 
interlocks, provide pump start/stop commands, provide dosage setpoints, and coordinate data transfer 
between the chemical feed systems local control panels and SCADA via hardwired signals. 

 Process Instrumentation and Control Supplier Control Panel: One proposed PICS control panel is 
planned for this project. The control panel will be a NEMA 4X enclosure, 316 stainless steel. Location of 
this proposed control panel will be determined during the detailed design phase. 

 SCADA Human-Machine Interface System and Network: The SCADA human-machine interface system 
will be updated to reflect additions and changes to the plant control system and processes. Proposed 
control panels will tie into the SCADA network via fiber optic cable at fiber optic patch panels to be 
determined during the detailed design phase. Surge protection devices (that is, surge suppressors) will 
be installed to protect equipment, instruments, and control hardware from electrical transients and 
lightning strikes. 
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2.3.2 Cost Comparison with Previous Evaluation 

In 2019, the Brevard County Utility Services Department tasked CPH with evaluating the feasibility of 
upgrading the SBWWTF to meet AWT standards. The results of the evaluation are documented in the 
report South Beaches Regional Water Reclamation Facility AWT Feasibility Evaluation (CPH 2019). The 
evaluation presented different options to meet the AWT requirements, where conversion of the 6.0 mgd 
oxidation ditches to a 5-Stage Bardenpho using disk filtration was the selected option to proceed with for 
design. The opinion of probable construction cost for the option was approximately $12 million. 
Brevard County’s FDEP grant for converting the 6.0 mgd oxidation ditches to AWT (Agreement No. 
LPA0421) was based on this $12 million estimate. 

In 2023, Jacobs was selected to design the SBWWTF 6.0 mgd AWT conversion and initially tasked by the 
County to evaluate alternatives to meet the updated effluent disposal regulatory requirements. As part of 
this evaluation, Jacobs developed and recommended Alternative 4 with an opinion of probable cost of 
$34.1 million, as detailed and summarized in previous sections of this Facilities Plan. 

The 5-Stage Bardenpho cost estimate by CPH is approximately $12 million, and the Alternative 4 cost 
estimate by Jacobs is approximately $34.1 million. The primary reasons for the higher cost for 
Alternative 4 are as follows: 

1. Difference in Scope: The overall treatment schemes and equipment for the two options are 
significantly different. Some of these major differences are: 

a. Filtration Technology: Disk filtration, as part of the CPH option, has a smaller footprint and a 
simplified backwash system. A denitrification filtration facility is a granular media filtration facility 
that requires a larger footprint and a more complex backwashing system; therefore, it is a much 
higher cost than disk filtration. A denitrification filtration facility is needed because retrofitting the 
oxidation ditches to achieve the AWT nitrogen limits is a constructability issue, as previously 
discussed in the alternatives evaluation. To reduce the TN after the oxidation ditches to meet AWT 
standards requires an additional denitrification process. The denitrification filters in conjunction 
with the oxidation ditches reduce the TN to less than AWT standards through denitrification and 
meets the TSS limit of 5 mg/L through filtration simultaneously. Because disk filters do not reduce 
the TN and only reduce TSS to less than 5 mg/L, the TN limits will not be met with disk filters 
alone. 

b. Filtration Capacity: The 5-Stage Bardenpho cost estimate includes a disk filtration facility with a 
capacity to treat 8.0 mgd. The Alternative 4 cost estimate includes a denitrification filtration 
facility with a capacity to treat approximately 20.0 mgd peak flow. The denitrification facility was 
sized to pass the peak hydraulic flowrate coming into the plant because up to 18.0 mgd peak flow 
has passed through the plant during a hurricane. Therefore, the cost for the denitrification 
filtration facility is higher than that of the disk filtration facility because of the higher treatment 
capacity. 

c. Ferric Salt Chemical Feed Facility: A ferric salt chemical feed facility for phosphorus chemical 
precipitation was not included in the 5-Stage Bardenpho option but is included in Alternative 4. 

d. Repumping Facility: A repumping facility to transfer secondary effluent from the clarifiers to the 
proposed denitrification facility is needed for Alternative 4 because the headloss through the 
denitrification filter is greater than what is available. 

2. Cost Escalation: Cost estimating for the 5-Stage Bardenpho option was performed in 2019, while the 
cost estimate for Alternative 4 was completed in 2023, which is about a 4- to 5-year difference in cost 
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escalation. Cost escalation during the early 2020s was significantly higher than normal, and 
construction costs increased approximately by about 30% to 50% over the 4- to 5-year period. 

3. Contingency Level: A 30% contingency was used for the Alternative 4 estimate as opposed to a 
20% contingency used in the 5-Stage Bardenpho estimate. 
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3. Environmental Review 
The proposed project includes modifications to an existing developed wastewater treatment facility within 
an established wastewater treatment facility site. The proposed project is not considered to be a 
substantial improvement. Construction and operation limits of this project are confined to the existing 
wastewater treatment property boundary. Therefore, the proposed improvements will not have any 
adverse effects upon flora, fauna, threatened or endangered plant or animal species, surface water bodies, 
prime agricultural lands, wetlands, or undisturbed natural areas. Furthermore, no environmental justice 
concerns are associated with this wastewater facility improvements project. 

3.1 Threatened and Endangered Species 

The U.S. Fish and Wildlife Service Information for Planning and Consultation (IPaC) tool was searched to 
determine any threatened, endangered, proposed, and candidate species and designated critical habitats 
present that may be affected by activities in the project area. The following list of potential species was 
identified: 

 Mammals 

- West Indian Manatee (Threatened) 

 Birds 

- Crested Caracara (Threatened) 
- Eastern Black Rail (Threatened) 
- Everglade Snail Kite (Endangered) 
- Florida Scrub-Jay (Threatened) 
- Rufa Red Knot (Threatened) 
- Wood Stork (Threatened) 

 Reptiles 

- American Crocodile (Threatened) 
- Eastern Indigo Snake (Threatened) 
- Green Sea Turtle (Threatened) 
- Gopher Tortoise (State-designated Threatened) 

 Insects 

- Monarch Butterfly (Proposed Threatened) 

 Flowering Plants 

- Carter’s Mustard (Endangered) 
- Lewton’s Polygala (Endangered) 

IPaC confirmed no critical habitats are present in the project area. Project construction and operation will 
be within the existing wastewater facility site boundaries and only on lands that have been previously 
cleared and disturbed from their natural conditions. Based on this review, the proposed project is not 
anticipated to have any significant adverse effects upon threatened or endangered plant or animal 
species. 
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3.2 Wetlands and Surface Water Bodies 

The U.S. Fish and Wildlife Service National Wetlands Inventory was used to identify wetlands and other 
surface water bodies within the project area. Figure 3-1 presents the findings from the evaluation. Review 
of the National Wetlands Inventory indicates that several freshwater ponds are within the Melbourne 
Beach boundaries; however, no wetlands are within the project area. Furthermore, the proposed 
improvements will reduce TN and TP loadings being discharged to the Indian River Lagoon, which is a 
priority water body as identified by the St. Johns River Water Management District. 

Figure 3-1. National Wetlands Inventory 

 

3.3 Minority and Low-Income Communities 

The proposed project will have no significant adverse human health or environmental effects on any 
populations, including minority and low-income communities. The improvements are in the public interest 
and will contribute to increased water quality and protection of public health. 
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3.4 Flood Risk 

Review of the Federal Emergency Management Agency flood maps indicates the site is within Flood 
Zone X and, therefore, not within the 100-year special flood hazard. There are no defined floodways within 
the project limits, and the project will result in no floodplain encroachments. However, because of the 
site’s proximity to the Atlantic Ocean to the east and the associated coastal storm surge (Zone VE) 
floodplain elevation of 12 feet North American Vertical Datum of 1988 (NAVD88), equipment pads for 
electrical features, pumps, and control panels will be designed at elevation 14 feet NAVD88 or higher. 
Proposed structures and foundation finished floors will also be at elevation 14 feet NAVD88 or higher. 
Figure 3-2 presents the flood zone for the planning area. 

Figure 3-2. National Flood Hazard FIRMette 
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4. Implementation and Financial Planning 
This section provides implementation and financial planning details.  

4.1 Schedule 

The following is a conceptual schedule for implementation of the SBWWTF improvements project: 

 Submit all planning documentation to FDEP SRF:  March 2026 
 Complete Preliminary design:    January 2026 
 Complete 75% Design:     April 2026 
 Complete 90% Design:     June 2026 
 Complete 100% Design and obtain permits:    August 2026 
 Notice to proceed to contractor:    December 2026 
 Complete construction activity:    November 2028 

The project is anticipated to be constructed in one phase. Brevard County has the sole responsibility and 
authority to implement the proposed improvements at the SBWWTF. At this time, there is no official action 
by Brevard County enacting any commitment to implement the project. 

4.2 Public Participation 

An advertised public meeting will be held to explain the proposed project and address the environmental 
impacts, project alternatives, and financial costs and engage public comments and feedback. Records of 
the public notice, sign-in sheet, meeting minutes, and other documentation will be retained for future 
reference. 

4.3 Permitting 

Permitting through FDEP and the Brevard County Building Department will be required to implement the 
proposed improvements to the SBWWTF. The following provides details of the anticipated permits 
required before project construction and subsequent operation. 

4.3.1 Florida Department of Environmental Protection Wastewater Permit 

As part of this project, application documents for the FDEP Wastewater Permit required for the proposed 
improvements will be developed. After the County accepts the improvements design, a virtual 
pre-application meeting will be coordinated with FDEP to discuss the proposed improvements. Any 
feedback received from FDEP will be considered and incorporated into the design and permit application if 
acceptable by the County. The application documents will include FDEP Wastewater Facility or Activity 
Permit Application-General Information-Form 1 (Activity Permit – Form 62-620.910([1]), Wastewater 
Permit Application Form 2A for Domestic Wastewater Facilities (Form 62-620.910[2]), and required 
attachments. The permit application package will be submitted to FDEP shortly after the pre-application 
meeting. 
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4.3.2 Florida Department of Environmental Protection Environmental 
Resource Permit 

Permitting of the proposed site improvements and stormwater system may be required through FDEP’s 
Environmental Resource Permit (ERP) program. The SBWWTF has an existing ERP under 
Permit No. 42-008-2229NG. The total impervious area from the proposed facilities is approximately 
7,720 square feet. The St. John’s River basin has a permit threshold of 5,000 square feet for permit 
modifications, so this project may not qualify for an exemption for a permit modification. A 
pre-application meeting or phone call with FDEP will be held to confirm whether an ERP permit 
modification is required. 

4.3.3 Brevard County Building Permit 
Based on Chapter 62 of the Code of Ordinances of Brevard County, Florida, a Land Development Permit is 
not required. In accordance with Section 62-3202 (b)(5), sewer lift station, sewer vacuum station, and 
other water and sewer utility infrastructure are exempt. 

However, a building permit will be required with the Brevard County Building Department for the proposed 
improvements. As part of this project, application documents for the initial County’s Building Permit 
application will be developed. After the 90% Design is accepted by the County, a virtual pre-application 
meeting will be coordinated with the County’s Building Department to discuss the proposed 
improvements. Any feedback received from the Building Department will be considered and incorporated 
into the design and permit application if acceptable by the Utility Services Department. The application 
materials will include only the engineering disciplines requested by the Building Department. The final 
application will be based on 100% Design, with the actual Building Department permit to be pulled by the 
contractor. 

4.4 Financial Feasibility 
Brevard County intends to design, bid, and construct this project with funding support from the FDEP SRF 
Loan Program. FDEP has provided a $12 million grant under Agreement No. LPA0421 and a $2 million 
grant under a separate application for this 6.0 mgd project already; this SRF loan will provide 
supplemental funding to compensate for the increased total estimated cost of $34.1 million, as discussed 
in Section 2.2.1 of this Facilities Plan. To initiate the process for receiving an SRF loan, and in accordance 
with FAC 62-503.200(33), a Request for Inclusion (RFI) on the Clean Water Priority List form with 
attachments was prepared and submitted to FDEP on December 23, 2025. Appendix A provides a copy of 
the RFI submittal. 

A Capital Financing Plan was prepared on behalf of Brevard County by Raftelis Financial Consultants and 
demonstrates Brevard County’s ability to repay potential loans associated with this project, including 
the 1.15 coverage factor. The County has already adopted indexing provisions tied to the Water and Sewer 
Maintenance Index, allowing for annual rate adjustments. The projected financial analysis indicates that 
this indexing mechanism is projected to yield approximately 4% annually. When combined with 
anticipated customer growth, this revenue will provide sufficient funds to support debt coverage for 
existing and projected bonds and State Revolving Fund loans through 2030. Consequently, no rate 
adjustments beyond the adopted index are anticipated to be required to meet debt coverage 
requirements. Appendix B provides a copy of the Capital Financing Plan. A fiscal sustainability plan will be 
developed and provided for FDEP review before the project’s final disbursement. The approved fiscal 
sustainability plan will be implemented at the SBWWTF for maintaining critical project components and 
ensuring adequate funds will be available for any needed expenses. 
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4.5 Project Authorization 
The Brevard County Board of County Commissioners (BOCC) will consider an adopting resolution for 
implementing the SBWWTF 6.0 mgd AWT Improvements Facilities Plan following FDEP’s review and 
approval. The BOCC’s official action will take place during a scheduled publicly noticed board session. 
Appendix C provides a draft resolution developed from an example provided by FDEP. 
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