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EXECUTIVE SUMMARY 
The condition of the City of Vero Beach’s existing Wastewater Treatment Facility (WWTF) was 

evaluated with the overarching goal of comparing the alternative of extensive renewal and 

rehabilitation (R&R) at the existing WWTF (the Facility Rehabilitation Alternative) to replacement 

of the existing facility with new treatment processes (the Facility Relocation Alternative) at a new 

location. A 15-year planning horizon was used when evaluating alternatives.  

This Study provides a description and detailed evaluation of both the Facility Rehabilitation 

Alternative and Facility Relocation Alternative.  

Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. The conventional activated sludge system is retained as the secondary 

treatment technology. The intent of this alternative would be to use the existing treatment process 

to the maximum extent possible. It is noted that the existing biological reactors can be configured 

in many ways to meet future treatment goals. However, the alternative presented in this Study is 

meant to represent the option of essentially re-using the existing secondary treatment process in 

the existing configuration.  

New construction is only recommended where existing structures have either degraded beyond 

their useful life or are anticipated to reach their useful life within the planning period considered. 

All process areas receive some level of recommended renewal or rehabilitation but there were no 

major changes to the liquid stream or biosolids processes such as nutrient removal considered. 

See Table ES.1 for a summary of the projected Facility Rehabilitation Alternatives when the 

current WWTF location is maintained indefinitely or if the Facility Relocation Alternative is selected 

and only minimum improvements are made while the new facility is implemented.  

Table ES.1. Summary of Facility Rehabilitation Alternative 

Alternative Amount 

Facility Rehabilitation: 
Maintain current location indefinitely 

$24,200,000 

Facility Rehabilitation: 
Relocate WRF within 15 years 

$1,300,000 

 

Refer to Appendix A, Existing WWTF Infrastructure Condition Assessment and 

Improvement Recommendations for a summary of the existing WWTF infrastructure, estimated 

remaining useful life, condition summary, recommended improvements, time frame for 

implementation, and budgetary cost opinions for each R&R improvement including engineering, 

permitting, and contingency.  
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Facility Relocation Alternatives 

The Facility Relocation Alternatives section includes a qualitative and quantitative discussion and 

analysis of applicable nutrient removal (TN and TP) and advanced wastewater treatment 

technologies, conceptual layouts with unit process descriptions, comparative cost, and an options 

based analysis of the conceptual wastewater facilities. Ultimately three alternatives were selected 

for detailed evaluation; Alternative No. 1, which includes conventional activated sludge (CAS) for 

secondary treatment and biological nutrient reduction, Alternative No. 2, which includes 

membrane bioreactor (MBR) for biological nutrient reduction, secondary treatment, and tertiary 

treatment and Alternative No. 3, which includes sequencing batch reactors (SBR) for secondary 

treatment and biological nutrient reduction.  

The alternatives were evaluated through an interactive process involving both the City and the 

Kimley-Horn project team. To provide a consistent evaluation basis, a weighted evaluation 

methodology was developed for the Facility Relocation Alternatives. The non-economic 

weighted evaluation methodology primarily considered the regulatory drivers, constructability, 

proven technology, potential changes in regulations, compatibility with the relocation site, public 

perception, and environmental concerns. The economic weighted evaluation methodology 

focused on the financial impacts including capital costs, operations costs, and a comparative Net 

Present Value (NPV).  

See Table ES.2 for a summary of the non-economic and economic weighted scoring results, 

capital costs, and NPV for each Facility Relocation Alternative.   

Table ES.2. Summary of Facility Rehabilitation Alternative Evaluation 

Facility 
Relocation 
Alternative 

Non-Economic 
Weighted 

Score 

Economic 
Weighted 

Score 
Capital Costs 

20-Year, 
Comparative 
Net Present 

Value 

Alternative No. 1: 
CAS 

650 84 $50,700,000 $69,821,006 

Alternative No. 2: 
MBR 

694 60 $51,000,000 $79,879,382 

Alternative No. 3: 
SBR 

632 84 $49,400,000 $68,521,006 

 

The total projected capital cost of Alternative No. 1 and No. 3 is slightly lower than that projected 

for Alternative No. 2 ($49 million versus $51 million). The projected NPV for Alternative No. 2 is 

also higher than that projected for Alternative No. 1 and No. 3 ($69.8 million versus $79.8 million), 

primarily due to MBRs typically having higher energy costs than CAS systems and anticipated 

membrane replacement every 10 years. 
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Based on the overall highest total score using 50 percent weighting for the economic total score 

and 50 percent weighting for the non-economic total score, Alternative No. 2 – MBR was selected 

as the recommended Facility Relocation Alternative. Though not the lowest cost alternative, when 

the non-economic advantages such as the compatibility with the existing site and public 

perception of this alternative are included in the evaluation, the overall score of Alternative No. 2 

– MBR indicates that it is the preferred Facility Relocation Alternative.  

It is noted that the number of sites that have implemented the Alternative No. 2 – MBR process 

is smaller than the others since the technology is newer. As such, there is an associated risk that 

the construction cost database is less dependable. That said, as newer technologies have 

become more prevalent in the market place the cost on a unit basis generally trends lower. The 

reality is that the Alternative No. 2 capital cost estimate is believed to be reasonably conservative 

for this preliminary analysis, however it is more subject to variation than the other alternatives.  

Conclusion 

This Study showed that the Facility Rehabilitation Alternative has a $25 million-dollar savings 

advantage over the Facility Relocation Alternative. However, the City’s WWTF relies on 

treatment processes not originally designed for biological nutrient removal or advanced 

wastewater treatment (AWT).  This is an important consideration in planning future improvements 

since the regulatory requirements have nearly universally trended towards increasingly more 

stringent effluent limits. Additionally, the City’s WWTF is located on the Intracoastal, near the 

heart of the City, which is generally not an ideal location for a wastewater treatment facility due to 

nuisance odors and noise proximate to residential and commercial facilities. It is noted that the 

existing site has a probable high property value. The existing location has limited space to provide 

advanced treatment and/or increased treatment capacity.  

Though not the lowest cost option, when the non-economic advantages such as future regulatory 

concerns, facility location, and long-term operations are considered in the evaluation, the Facility 

Relocation Alternative No. 2 – MBR is recommended for implementation within the 15-year 

planning horizon. 
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Implementation 

Implementing the relocated WRF should follow a normal progression of design and construction 

and include necessary time periods for regulatory review and plan approvals. The anticipated 

timeline of activities and milestones is presented in Table ES.3. 

Table ES.3 Implementation Schedule 

Activity or Milestone Duration (Months) 

Preliminary Engineering Report and FDEP Facility Plan 1 ½ 

Funding Application and Coordination1 6 

Request for Proposals (RFP) for WRF Design1 3 

Detailed WRF Design and FDEP Permitting 12 

WRF Bidding, Bid Evaluation, and Award Recommendation 4 

Award Construction Contract 2 

Construction1 30 

Start-Up1 3 

1 Activity may occur simultaneously  
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Abbreviations 
AADF Annual average daily flow 
CAS Conventional Activated Sludge 
cBOD5 Carbonaceous biochemical Oxygen demand 
CEC Contaminant of Emerging Concern 
Cf Cubic feet 
EQ Equalization 
Ft Feet 
gpd Gallons per day 
gph Gallons per hour 
gpm Gallons per minute 
HDPE High-density polyethylene 
HGL Hydraulic Grade Line 
Hp Horsepower 
MBR Membrane biological reactor 
MCL Maximum Containment Level 
MG Million gallons 
MGD Million gallons per day 
MLE Modified Ludzack-Ettinger 
MLR Mixed liquor return 
MLSS Mixed liquor suspended solids 
MMADF Maximum month average daily flow 
MPN Most Probable Number 
NaOCL Sodium hypochlorite 
NPDES National Pollutant Discharge Elimination System 
O&M Operation and maintenance 
PHF Peak Hour Flow 
ppd Pounds per Day 
RAS Return activated sludge 
scfm Standard cubic feet per minute 
sf Square feet 
SRT Solids retention time 
TKN Total Kjeldhal Nitrogen 
TRC Total residual Chlorine 
TSS Total suspended solids 
USEPA United States Environmental Protection Agency 
VFD Variable Frequency Drive 
WAS Waste Activated Sludge 
WRF Water Reclamation Facility 
WWTF Wastewater Treatment Facility 
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Flow Definitions 
Average Annual Daily Flow (AADF) – The total volume of wastewater flowing into a wastewater 
facility during any consecutive 365 days, divided by 365 days and expressed in units of Million 
Gallons per Day (MGD). 
 
Three-month Average Daily Flow (3MADF) – The total volume of wastewater flowing into a 
wastewater facility during a period of three consecutive months, divided by the number of days in 
this three-month period and expressed in units of MGD. The three-month average daily flow also 
can be calculated by adding the three monthly average daily flows observed during this three-
month period and dividing by three. The three-month average daily flow is a rolling average. 
 
Maximum Month Average Daily Flow (MMADF) – The total volume of wastewater flowing into 
a wastewater facility for the month with the highest flow, divided by the number of days in the 
month and expressed in units of MGD. 
 
Maximum Day Flow (MDF) – The total volume of wastewater flowing into a wastewater facility 
for the day with the highest wastewater flow during the year and expressed in units of MGD. 
 
Maximum Week Flow (MWF) – The total volume of wastewater flowing into a wastewater facility 
for seven (7) days with the highest wastewater flow, divided by seven (7) days and expressed in 
units of MGD. 
 
Minimum 24-hour Flow (M24HF) – The total volume of wastewater flowing into a wastewater 
facility for the day with the lowest wastewater flow during the year and expressed in units of MGD. 
 
Peak Hourly Flow (PHF) – The wastewater flowing into a wastewater facility for the highest peak 
hour of the year, expressed as a daily flow and in units of MGD. 
 
Dry Weather Period – Defined as the period when the rainfall and groundwater are low. 
 
Wet Weather Period – Defined as the period when rainfall and groundwater levels are high. 
Demand for reclaimed water normally declines during wet weather periods. This period is defined 
in FAC Chapter 62-610: Reuse of Reclaimed Water and Land Application. 
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Terms 
Biological Nutrient Removal (BNR) – The use of microorganisms to remove nutrients from 
wastewater. 

Biological Oxygen Demand (BOD5) – The biochemical oxygen demand of wastewater during 
decomposition occurring over a 5-day period. A measure of the organic content of wastewater. 

Carbonaceous Biological Oxygen Demand (cBOD5) – The carbonaceous biochemical oxygen 
demand of wastewater during decomposition occurring over a 5-day period. A measure of the 
organic content of wastewater. 

Conventional Activated Sludge (CAS) – Conventional activated sludge systems commonly 
include an aeration tank and secondary clarifier.  Aerobic biomass reduces the biochemical 
oxygen demand (BOD) and ammonia concentrations in the aeration tank. Biomass then flows to 
the secondary clarifier, where it is separated into clarified water and thickened biomass by gravity 
sedimentation. The clarified treated water overflows at the top of the secondary clarifier, and the 
thickened biomass is recycled to the aeration tank or managed at sludge dewatering facilities. 

Clarifier – Also known as a settling tank, removes solids from wastewater by gravity settling or 
by coagulation. 

Denitrification – The biological process by which microorganisms reduce nitrate (NO3) to 
nitrogen gas (N2). Denitrification is typically carried out in unaerated (anoxic) wastewater 
treatment tanks. The microorganisms use the nitrate for energy, and in the process, release 
nitrogen gas. The nitrogen gas, a major constituent of air, is released to the atmosphere. 

Diffused Air – The technique by which air under pressure is forced into the wastewater process 
in an aeration tank. The air is pumped into the tank through a perforated pipe and moves as 
bubbles through the aeration tank. 

Disposal – The discharge of effluent to injection wells and other facilities utilized strictly for the 
release of effluents into the environment. 

Disinfection – The selective destruction of pathogens in reclaimed water, wastewater effluents, 
and residuals. 

Effluent – The treated liquid that comes out of a treatment plant after completion of the treatment 
process. 

Influent – The water, wastewater, or other liquid flowing into a reservoir, basin or treatment plant, 
or any unit thereof. 

Membrane Bioreactor – A term used to define wastewater treatment processes where a 
membrane (e.g. microfiltration or ultrafiltration) is integrated with a biological process − specifically 
a suspended growth bioreactor. While the CAS process uses a secondary clarifier or settlement 
tank for solid/liquid separation, an MBR uses a membrane for this function. 

Nitrification – The biological process by which aerobic microorganisms oxidize ammonia 
(ammonium ions, NH4

+) to nitrite (NO2) and then nitrate (NO3).  Nitrification is typically carried out 
in aerated (oxic) wastewater treatment tanks. Enough oxygen must be supplied in the aerated 
tanks to meet the carbonaceous and nitrification demand. 
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Nutrients – Elements or compounds essential as raw materials for plant and animal growth and 
development. 

Public Access – An area that is intended to be accessible to the general public; such as golf 
courses, cemeteries, parks, landscape areas, hotels, motels, and highway medians. Public 
access areas include private property that is not open to the public at large, but is intended for 
frequent use by many persons. Public access areas also include residential dwellings. Presence 
of authorized farm personnel or other authorized treatment plant, utilities system, or reuse system 
personnel does not constitute public access.  

Reclaimed water – Water that has received at least secondary treatment and basic disinfection 
and is reused after flowing out of a domestic wastewater treatment facility. 

Residuals – Biosolids. The solid, semisolid, or liquid residue generated during the treatment of 
domestic wastewater in a domestic wastewater treatment facility, also known as “domestic 
wastewater residuals” or “residuals.” Not included is the treated effluent or reclaimed water from 
a domestic wastewater treatment plant. Also not included are solids removed from pump stations 
and lift stations, screenings and grit removed from the preliminary treatment components of 
domestic wastewater treatment facilities. 

Secondary Treatment – The second stage in most wastewater treatment systems in which 
microorganism consume the organic matter in wastewater. Regulations define secondary 
treatment as meeting minimum removal standards for BOD, TSS, and pH in the discharged 
effluents from municipal wastewater treatment facilities. 

Sequencing Batch Reactor (SBR) – A fill-and-draw activated sludge system for wastewater 
treatment. Wastewater is added to a single “batch” reactor, treated to remove undesirable 
components, and then discharged. Equalization, aeration, nitrification, denitrification, and 
clarification can all be achieved using a single batch reactor. 

Tertiary Filtration – Tertiary filtration provides a final treatment stage to raise effluent quality 
before it is discharged to the receiving environment. Tertiary treatment is commonly used as a 
Reclaimed Water technology to meet various regulatory guidelines for water re-use projects. 
Filtration processes are typically either depth (or packed-bed) filtration or surface filtration. Depth 
filtration involves the removal of residual suspended solids by passing the liquid through a filter 
bed comprised of a granular filter medium (e.g., sand). Surface filtration involves the removal of 
particulate material by mechanical sieving as the liquid passes through a thin septum (i.e., cloth 
or metal medium). Membranes are also surface filters. Filtration does not remove dissolved solids. 

Total Kjeldahl Nitrogen (TKN) – The sum of free ammonia and organic nitrogen compounds in 
water or wastewater and expressed as elemental nitrogen, N. 

Total Suspended Solids (TSS) – Total suspended solids include all particles suspended in water 
which will not pass through a filter. 

Ultraviolet Radiation (UV) – The disinfection process where wastewater is exposed to UV light 
for disinfection. 

Variable Frequency Drive (VFD) – A variable frequency drive is used for adjusting the pumped 
flow to the actual demand. It controls the frequency of the electrical power supplied to the pump. 
Significant power savings can be achieved when using a VFD. Also known as adjustable speed 
drives. 
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Appendices 
Appendix A Existing WWTF Infrastructure Condition Assessment and Improvement 

Recommendations 
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Budgetary Cost Opinion 
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1. INTRODUCTION 

1.1. Project Background  
The City of Vero Beach’s (City) wastewater treatment facility (WWTF), originally constructed in 

the 1950s, uses a conventional activated sludge process to treat domestic wastewater (See 

Figure 1.1 for location map). Two aeration basins, employing fine bubble diffused aeration, are 

used to oxidize soluble organic matter. Nutrient removal is not currently required by the operating 

permit. Two secondary clarifiers provide settling. The treatment facility utilizes continuous 

backwash filters and gas chlorination for high level disinfection to produce public access 

reclaimed water. Surplus reclaimed water produced during periods of wet weather and low 

consumer demand and substandard reclaimed water that does not meet quality standards, are 

disposed of by deep well injection located at the City’s Water Treatment Plant (WTP) site. A 

schematic flow diagram of the WWTF is shown in Figure 1.2. 

Although the WWTF has been upgraded multiple times, the existing treatment process relies on 

some equipment that is nearing the end of its useful life and was not originally designed for 

biological nutrient removal or advanced wastewater treatment (AWT). Advanced wastewater 

treatment will typically yield a finished effluent that has limits of 5 mg/L cBOD5, 5 mg/L Total 

Suspended Solids (TSS), 3 mg/L Total Nitrogen (TN), and between 0.1 and 1.0 mg/L Total 

Phosphorus (TP). This is an important consideration in planning upgrades and new facilities since 

the regulatory requirements have nearly universally trended towards increasingly more stringent 

effluent limits for total nitrogen (TN) and total phosphorus (TP). Another important consideration 

is providing treatment and disposal options for Contaminants of Emerging Concern (CEC) such 

as Pharmaceuticals and Personal Care Products (PPCP) and Perfluorinated Compounds (PFC). 

The WWTF is located on the Intracoastal, near the heart of the City, which is generally not an 

ideal location for a wastewater treatment facility due to nuisance odors and noise proximate to 

residential and commercial facilities. It is noted that the existing site has a probable high property 

value. The existing location has limited space to provide advanced treatment and/or increased 

treatment capacity.  

Therefore, the City is considering the relocation of their wastewater treatment capabilities to an 

alternative location near the City’s existing water treatment plant (WTP) (See Figure 1.1 for 

location map). This location is more conducive to wastewater treatment since there are larger 

setbacks from residential and commercial facilities, has more space for advanced treatment 

facilities and capacity expansion, and the deep injection well is located at the WTP site. 
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Figure 1.1 Location of the Existing WWTF and Proposed WRF 
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Figure 1.2 Schematic Flow Diagram of the Existing WWTF Unit Processes 
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1.2. Approach and Objective 
The condition of the City of Vero Beach’s (City) existing Wastewater Treatment Facility (WWTF) 

was evaluated with the overarching goal of comparing the alternative of extensive renewal and 

rehabilitation (R&R) at the existing WWTF (the Facility Rehabilitation Alternative) against the 

alternative of replacing the existing facility with new treatment processes (the Facility Relocation 

Alternatives) at a new location. A 15-year planning horizon was used in the Study when evaluating 

alternatives.  

In the Facility Rehabilitation Alternative, the approach was to conduct a condition assessment 

and then develop infrastructure R&R recommendations for buildings, individual components, unit 

processes, and process structures that are nearing the end of their useful life or are detrimental 

to the quality or reliability of service at the existing WWTF. 

The Facility Relocation Alternative section includes a qualitative and quantitative discussion 

and analysis of applicable nutrient removal (TN and TP) and advanced wastewater treatment 

technologies, conceptual layouts with unit process descriptions, and a comparative cost, options 

based, analysis of the conceptual wastewater facilities.  

The objective of this Study is to evaluate the relative benefits and limitations of both the Facility 

Rehabilitation Alternative and Facility Replacement Alternatives. Table 1.1 provides the main 

conceptual differences between the two alternatives developed.  

Table 1.1 Features of Facility Rehabilitation and Facility Relocation Alternative 

Form of Treatment Facility Rehabilitation Facility Relocation 

Preliminary Treatment 
• Mechanically cleaned 

screening 

• Grit removal 

• Mechanically cleaned 
screening 

• Grit removal 

• Flow equalization 

Secondary Treatment 
• Conventional activated 

sludge 

• Conventional activated 
sludge or 

• Sequencing batch 
reactor or 

• Membrane bioreactor 

Tertiary Treatment 
• Disc filtration or 

• Deep-bed sand filters 
 

• Disc filtration or 

• Membrane filtration or 

• Deep-bed sand filters 

Effluent Management 

• Chlorine disinfection 

• Public access reuse 

• Deep well injection 

• Chlorine disinfection 

• Public access reuse 

• Deep well injection 

Residuals Management 

• Aerated sludge holding 

• Chemical stabilization 

• Centrifuge dewatering 

• Aerated sludge holding 

• Chemical stabilization 

• Centrifuge dewatering 
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1.3. Evaluation of Existing Conditions 

1.3.1. Facility History  

The City’s first wastewater treatment system was constructed in 1958 and has subsequently 

undergone several modifications. The original treatment facility design consisted of a trickling filter 

wastewater treatment facility with effluent polishing rated at 2.20 MGD. The facility was upgraded 

in 1977 to a complete mix activated sludge wastewater treatment facility. The trickling filter and 

effluent polishing facilities were abandoned after the new activated sludge system was placed in 

service. Mechanical screening and grit handling systems were completed in 1990.  

Public access reclaimed water facilities were added in 1992 including effluent sand filtration, high 

level disinfection facilities, reclaimed water transfer pumping, 3.0 MG ground storage tank, and 

reclaimed water high service pump station. A solids handling system upgrade was completed in 

1996 including waste activated sludge pumps, rotary drum thickeners, sludge transfer pumps, 

aeration blowers, modifications of existing tankage, polymer storage and feeding facilities, caustic 

soda storage and feed system, and odor control equipment associated with a biofilter. Other 

improvements made in 1996 include new mechanical bar screens, grit collector, effluent 

dechlorination and a 5.0 MG reclaimed water storage tank.  

In 2009, the City constructed a deep injection well system including a Class I underground 

injection well, 3.0 MG wet weather and process upset water storage tank, and 24-inch transfer 

pipeline from the existing WWTF site to the deep injection well site at the WTP to replace its 

surface water discharge point used during periods of wet weather or process upsets. The 

conversion of a potable water ground storage tank to a reclaimed water storage facility with an 

accompanying booster station was also constructed at this time. As a result, all effluent 

discharges to the Indian River Lagoon from the wastewater treatment plant have ceased.  

In 2018, the City constructed a new biosolids processing facility including an EPA Class B 

biosolids chemical stabilization system (Clean B system), centrifuge dewatering system, and 

biosolids processing/truck loading building. As a result, the facility has the ability to waste directly 

to the biosolids processing facility or the aerated sludge holding tanks.  

1.3.2. Permitting Capacity 

The overall WWTF is currently rated and permitted for 4.5 million gallons per day (mgd) on an 

annual average daily flow (AADF) basis and 5.6 mgd on a three-month overage daily flow 

(TMADF) basis. The WWTF currently has two effluent disposal methods: R-001 which is a Part 

III public access reuse system for unrestricted irrigation and U-001 which is a Class I underground 

injection well. R-001 has a permitted capacity of 4.5 MGD AADF.  U-001 is currently permitted for 

9.72 MGD PHF.   

1.3.3. Historical Flows and Loadings  

Knowledge of flow and loadings variations are important for assessing existing treatment unit 

processes and planning for new facilities. Historical wastewater flow and loading data for the 

period from February 2015 to through May 2018 were provided by the City for analysis. The data 

was processed and filtered to determine historical dry and wet weather flows, influent constituent 
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concentrations, influent loadings, and peaking factors. Flow variations are typically expressed in 

terms of the ratio relative to AADF, commonly referred to as peaking factors. Peaking factors of 

interest in the design and evaluation of treatment facilities include MMADF, MDF, and MWF.  

Raw wastewater 5-day biochemical oxygen demand (cBOD5), total suspended solids (TSS) 

concentrations (milligrams per liter [mg/L]), total Kjeldahl Nitrogen (TKN) and the associated mass 

loadings (pounds per day [lb/day]) were analyzed to determine existing influent concentrations 

and loadings. The current influent flows and loadings are within the current design treatment 

capacity of the WWTF.  

See Table 1.2 for a summary of historical wet weather flow and Table 1.3 for a summary of wet 

weather peaking factors.  

Table 1.2 Historical Wet Weather Flow Summary 

AADF: Annual average daily flow 3.56 MGD 

3MADF: Three-month average daily flow 4.45 MGD 

MMADF: Maximum month daily flow 5.21 MGD 

MDF: Maximum daily flow 8.91 MGD 

MWF: Maximum week flow 7.79 MGD 

M24HF: Minimum 24-hour flow 2.06 MGD 

PHF: Peak hourly flow (estimate) 10.68 MGD 

 

Table 1.3 Historical Wet Weather Peaking Factors 

3MADF:AADF 1.25 

MMADF:AADF 1.46 

MDF:AADF 2.50 

MWF:AADF 2.19 

M24HF:AADF 0.58 

PHF:AADF (estimate) 3.00 

 

See Table 1.4 for a summary of historical dry weather flow and Table 1.5 for a summary of dry 

weather peaking factors.  

Table 1.4 Historical Dry Weather Flow Summary 

AADF: Annual average daily flow 3.50 MGD 

3MADF: Three-month average daily flow 4.45 MGD 

MMADF: Maximum month daily flow 4.71 MGD 

MDF: Maximum daily flow 5.85 MGD 

MWF: Maximum week flow 5.55 MGD 

M24HF: Minimum 24-hour flow 2.06 MGD 

PHF: Peak hourly flow 10.50 MGD 
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Table 1.5 Historical Dry Weather Peaking Factors 

3MADF:AADF 1.27 

MMADF:AADF 1.35 

MDF:AADF 1.67 

MWF:AADF 1.59 

M24HF:AADF 0.58 

PHF:AADF (estimate) 3.00 

 

See Table 1.6 for a summary of historical influent constituent concentration and loading data. 

Table 1.6 Historical Influent Constituent Concentration and Loading Data 

Influent Constituent Data1 Low High Average 

cBOD5 – Concentration (mg/L) 59 294 163 

cBOD5 – Loading (lbs/day) 2,110 7,866 4,663 

TSS – Concentration (mg/L) 57 244 137 
TSS – Loading (lbs/day) 2,001 6,896 3,971 

NH4-N (mg/L) 0 82 22 

TKN (mg/L) 14 87 33 

NO3-N (mg/L)  - -   - 

Total Nitrogen – Concentration (mg/L) 3 56 32 

Total Nitrogen – Loading (lbs/day) 95 1,419 920 

Temperature (deg C) 20 32 27 

1 The influent constituent low, high, and average concentration data do not typically occur on the same day or flow 

conditions.  
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2. EXISTING WWTF INFRASTRUCTURE ASSESSMENT 

2.1. Introduction  
This section reviews the current condition of the WWTF infrastructure with respect to age, 

projected remaining useful life and projected performance over a 15-year planning horizon. The 

condition assessment provides a broad assessment of buildings, individual components, unit 

processes, and process structures that serves as a basis for planning and development of 

improvement projects. 

The primary objective of the condition assessment was to develop infrastructure renewal and/or 

replacement (R&R) recommendations for buildings, individual components, unit processes, and 

process structures that are nearing the end of their useful life or are detrimental to the quality or 

reliability of service at the existing WWTF. Improvement recommendations were evaluated with 

the fundamental approach of comparing the broad alternative of the renewal and rehabilitation of 

existing wastewater treatment facilities (Facility Rehabilitation Alternative) against the broad 

alternative of replacing the existing facility with new treatment processes with the next 15-years 

(Facility Relocation Alternative) at a new location adjacent to the current City of Vero Beach Water 

Treatment Plant (WTP). 

Refer Appendix A, Existing WWTF Infrastructure Condition Assessment and Improvement 

Recommendations for a summary of the existing WWTF infrastructure, estimated remaining 

useful life, condition summary, recommended improvements, time frame for implementation, and 

improvement budgetary cost opinion including engineering, permitting, and contingency.  

2.2. Condition Assessment and Evaluation Criteria 
The condition assessment conducted in August and September 2018 included visual inspections 

and qualitative field evaluations of WWTF infrastructure by a multi-discipline engineering team. 

The assessment team visited the WWTF, evaluated visible above grade infrastructure, and 

discussed operation and maintenance history of the major facilities and components with staff. 

Input regarding condition, operations and maintenance issues, and recent improvements, was 

incorporated into the overall condition assessment. Pre-evaluation activities included facility 

record drawing review, infrastructure data collection, discharge monitoring data review and 

analysis, and process control data review and analysis.  

The objective of the field evaluation was to collect sufficient information to: 

• Document the general condition of WWTF infrastructure 

• Identify Operation and Maintenance (O&M) issues (e.g., constraints, obsolescence, 

capacities) 

• Determine whether the component/structure/building needs renewal, replacement or 

further investigation 

• Estimate the condition and remaining useful life 

• Estimate the time frame required for the improvement 

• Develop a budgetary estimate of probable cost to implement the recommendation 



__________________________________________________________________________________________________  
23 City of Vero Beach 

WWTF Relocation Study 
May 2019 |  FINAL 

The evaluation did not include a comprehensive assessment of safety issues or compliance with 

legal requirements such as building codes or OSHA compliance. However, various codes were 

used as guidelines to identify potential non-compliance issues. Assessments where confined 

space entry procedures and/or materials testing was required were not performed. The general 

approach for the equipment, structural, and electrical condition assessments is presented in the 

following sections.  

2.2.1. Equipment Assessment 

The mechanical and electrical equipment condition assessment approach consisted primarily of 

visual inspections to evaluate the following:  

• Age or wear-related deterioration.  Observations identified the presence of general 

deterioration such as surface corrosion or evident vibration or reciprocating equipment.  

 

• Obsolescence.  Obsolescence is based on current industry technology or general ability 

for manufacturers to support the observed equipment.   

 

• Operational issues.  Operational issues were identified based on visual inspection and 

input from staff.   

The assessment team provided a condition rating for each component evaluated. The condition 

rating is a numerical value from one to five (1 is very poor condition and 5 is very good condition) 

that reflects the condition of the asset and the extent of the improvement needed. The ranking 

scale used in the assessment is shown in Table 2.1.  

Table 2.1 Mechanical and Electrical Equipment Condition Rating 

Condition Rating Condition 
Description of Condition 

(Estimated Service Life Remaining) 

1 Very Poor 
Component requires replacement 
(0 - 20% service life remaining) 

2 Poor 
Significant renewal/upgrade required 
(20 - 40% service life remaining) 

3 Fair 
Significant maintenance required 
(40 - 60% service life remaining) 

4 Good 
Minor maintenance required 
(60 - 80% service life remaining) 

5 Very Good 
Only normal maintenance required 
(80% - 100% service life remaining) 

 

The percentages associated with each condition ranking are used to determine the remaining 

useful life, improvement implementation time frame, and budgetary cost estimates to return the 

component to original service condition. 
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2.2.2. Process Structure and Building Assessment 

Concrete, water bearing structures such as the aeration basins and clarifiers are considered 

process structures. The structural condition assessment approach consisted primarily of visual 

inspections of the process structures and buildings to determine the improvements that would be 

performed in order to mitigate structural damage or deterioration of the components that have an 

impact on the integrity or longevity of a structure. Examples include concrete surface deterioration 

or cracks which may expose reinforcing steel to wastewater or other environmental conditions or 

leakage.  For structures with longer-term service life, the assessment focused on the preservation 

of the long-term life of a structure (e.g. patching and coating of concrete process basins to ensure 

integrity through its service life). 

A structural condition rating was developed for each process structure and building. The condition 

rating is a numerical value from one to five (1 is very poor condition and 5 is very good condition) 

that reflects the current condition of the structure and building based on the visual inspection of 

the general physical condition and extent of repair/renewal/rehabilitation required. The condition 

rating is intended to be similar to the equipment condition rating including the percentages 

associated with each condition ranking to determine the remaining useful life, improvement 

implementation time frame, and budgetary cost estimates to return the component to original 

service condition. The structure and building condition ratings are summarized in Table 2.2.  

Table 2.2 Structural Condition Rating 

Condition Rating Condition Description of Condition 

1 Very Poor 
Building/structure unserviceable. Replacement 
Required. 

2 Poor 
Major rehabilitation required to address both 
structural distress1 and material restoration 
issues. 

3 Fair 
Significant repairs required. Structural material 
restoration required (concrete surface repair, 
steel coatings, etc.) 

4 Good 

Minor repairs/preventive maintenance required. 
Minor deterioration of non-process 
components. 

5 Very Good 
Good Condition. No immediate action required, 
monitor and document condition at a regular 
interval. 

1 Distress occurs with age due to corrosion in reinforcement, loading, settlement of foundations etc. This distress in a building can be 

found by development of cracks in concrete members such as slabs, beams, columns etc. 

2.2.3. Criticality Assessment 

As not all individual components, unit processes, or buildings are equally important in the day-to-

day treatment of wastewater, the relative criticality of each component, in addition to the 

component condition, was also considered in identifying the time frame required for the 

improvement. The criticality scoring ranges from a possible high of 100 (highly critical) to a 
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possible low of 10 points (not critical). The components with the highest criticality score have the 

highest potential to have environmental impacts (i.e. ability to meet permit) should a failure occur. 

The critically factor was used qualitatively when determining an improvement recommendation 

and implementation time frame.  

2.2.4. Age and Remaining Useful Life 

The age of equipment, structures, and buildings, together with their estimated remaining useful 

life, is an important consideration in developing time frames and costs for improvements during 

the planning horizon. The approximate age of the WWTF infrastructure was determined from 

record drawings, field observations, and staff input. The Public Service Commission (PSC) 

Average Service Life estimates, as set forth in Florida Statute FAC 25 - 30.140, was determined 

for every component, building, and structure and used to establish a baseline average service life 

for all WWTF infrastructure. See Table 2.3 for a summary of PSC Average Service Life for Large 

Utility infrastructure.  

Table 2.3 Summary of PSC Average Service Life for Large Utility Infrastructure 

Description 
Average Service Life for 

Large Utility 

Structures & Improvements Above Grade 32 

Wood 28 

Masonry 30 

Reinforced Concrete 38 

Steel Below Grade 25 

Concrete 35 

Steel 22 

Lift Stations 25 

Power Generating Equipment 20 

Pumping Equipment 18 

Pumping Equipment – Electric 18 

Pumping Equipment – Chemical 7 

Reuse Distribution 
 

Reservoirs 37 

Steel Pneumatic Tank 35 

Concrete Ground Storage Reservoir 40 

Treatment & Disposal Equipment 18 

Blowers, Motors, Pumps, Electric Controls 15 

Chlorination Equipment 10 

Other Mechanical Equipment 23 

Plant Sewers 35 

Other Plant and Misc. Equipment 18 

 

The remaining useful life estimates were then determined using a condition rating factor to linearly 

depreciate the PSC Average Service Life. For example, items considered to be in good condition 
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are estimated to have approximately 80% of their service life remaining; items considered fair will 

have approximately 60% of their service life remaining; and, items considered poor will have 

approximately 40% of their service life remaining. However, the improvement time frames were 

not based solely on the remaining useful life estimates but were adjusted upwards or downwards 

in consideration of the actual age and criticality. It is noted that the PSC service life is suitable for 

use in rate-making analyses. Actual service lift is often longer but the PSC approach provides a 

suitable basis for comparative analyses. 

2.3. Improvement Recommendation Criteria 
The improvement recommendations are presented at the individual equipment/component, 

process structure, and building level.  The assumption is the improvements would be implemented 

to a complete unit process for efficiency and reduced impacts to operations. Generally, the 

improvement recommendations consist of three components:  

• The recommendation summary describes the scope of the improvement such as 

equipment replacement, structure restoration, or demolition.  

 

• The improvement time frame is the period within which the improvement should be 

performed. For example, if the time frame is 0-5 years, the improvement should be 

completed within 5 years. Forecasts on improvements were developed for those 

components that may not currently need renewal or rehabilitation.  

 

• The improvement total cost is an order-of-magnitude budgetary estimate. Estimates of 

improvement costs were developed to address both the facility improvements based on 

constructing a new WWTF at a new location within 15-years (Facility Relocation 

Alternative) and maintaining the existing WWTF location (Facility Rehabilitation 

Alternative). Total project costs were determined by adding engineering, legal, 

administrative, and construction services to the base construction costs. Routine or 

preventive maintenance costs are not included in the cost estimates. 
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2.4. Condition Assessment Summary 
Based on the condition assessment and field evaluation, overall, the WWTF appears to be in fair 

to poor condition.  Although, the grounds and buildings are well maintained and all major treatment 

processes are operating properly, many of the WWTF individual mechanical and electrical 

components are approaching their useful life expectancy. Many process structures are in fair to 

poor condition and will require structural rehabilitation during the planning horizon.  

The overall treatment process, individual components, and process structures are expected to 

continue to operate properly for the next 5-years; however, under the Facility Rehabilitation 

Alternative extensive R&R improvements are recommended over the 15-year planning horizon. 

A general condition assessment overview and improvements recommendation summary for the 

major unit processes, electrical systems, and I&C systems are discussed in the following sections.   

See Table 2.4 for a summary of R&R budgetary expenditures recommended under the Facility 

Rehabilitation Alternative. The estimated design and construction costs associated with the 

Facility Rehabilitation Alternative is $24,200,000.  

See Table 2.5 for a summary of R&R budgetary expenditures recommended if the existing facility 

is replaced with new treatment processes at a new location with the 15-year planning horizon 

under the Facility Relocation Alternative. The estimated design and construction costs associated 

with the Facility Relocation Alternative is $1,300,000. 

Refer to Appendix A, Existing WWTF Infrastructure Condition Assessment and 

Improvement Recommendations for the complete condition assessment summary the 

buildings, individual components, unit processes, and process structures. 
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Table 2.4 Summary of Facility Rehabilitation Alternative budgetary expenditures 

Improvement Summary Amount 

Preliminary Treatment  
Influent Lift Station, Screening, Grit Removal, Odor Control 

$3,200,000 

Secondary Treatment  
Aeration Basin  

$2,700,000 

Secondary Treatment  
Clarifiers, RAS/WAS Pump Stations 

$1,000,000 

Tertiary Treatment (Filters)  
Demolition existing upflow sand filters, Construct tertiary disc filters 

$2,900,000 

Disinfection $850,000 

Effluent Management  
Storage, Transfer, Distribution 

$1,600,000 

Residuals Management (Biosolids)  
Storage and Processing 

$1,600,000 

Odor Control $350,000 

Yard Piping $900,000 

Site Civil  $500,000 

Building and storage renewal and rehabilitation $1,300,000 

Power Generating Equipment $1,300,000 

Electrical and I&C $6,000,000 

Total $24,200,000 

1This estimate represents, in 2019 dollars, the required capital expenditures over the next 15 years to support 
maintaining the wastewater treatment facility at its current location indefinitely. 
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Table 2.5 Summary of Facility Relocation Alternative budgetary expenditures 

Improvement Summary Amount 

Preliminary Treatment  
Influent Lift Station, Screening, Grit Removal, Odor Control 

$800,000 

Secondary Treatment  
Aeration Basin  

$100,000 

Secondary Treatment  
Clarifiers, RAS/WAS Pump Stations 

$100,000 

Tertiary Treatment (Filters)  
Demolition existing upflow sand filters, Construct tertiary disc filters 

- 

Disinfection $50,000 

Effluent Management  
Storage, Transfer, Distribution 

- 

Residuals Management (Biosolids)  
Storage and Processing 

- 

Odor Control $250,000 

Yard Piping - 

Site Civil  - 

Building and storage renewal and rehabilitation - 

Power Generating Equipment - 

Electrical and I&C  

Total  $1,300,000    

1This estimate represents, in 2019 dollars, the required capital expenditures up to the next 15 years prior to the 
relocating the existing WWTF. 
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2.4.1. Preliminary Treatment  

The raw wastewater is collected within the City’s service area and is pumped to the WWTF 

headworks.  The headworks facility contains an influent wet well, master lift station, mechanical 

bar screens, and grit removal. See Figure 2.1 for the location map of the preliminary treatment 

process and associated buildings.  

The two mechanical screening units are in fair condition and operate satisfactorily. The grit unit is 

in poor condition and does not operate satisfactorily. Portions of the headworks grit effluent 

channel and flow splitting structure are in a significantly deteriorated condition due to the 

presence, and release, of hydrogen sulfide gas. The preliminary treatment facility is in the FEMA 

Zone AE flood area and is historically subject to flooding.  

In May 2018, visual inspection and qualitative destructive (hammer blow) testing was performed 

throughout the grit effluent channel. See Appendix B, for the Technical Memorandum 

summarizing the Existing Headworks Structure condition assessment and recommendations.  

Preliminary Treatment - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation but 

there were no major changes to the preliminary treatment process such as fine screening or flow 

equalization.  

See Table 2.6 for the detailed preliminary treatment process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions for the 

Facility Rehabilitation – Maintain Current Location Alternative. All associated buildings, 

individual components (except electrical and I&C), and process structures for the preliminary 

treatment process are included.  

The estimated design and construction costs associated with the Preliminary Treatment - Facility 

Rehabilitation Alternative is $3,200,000.  

Preliminary Treatment - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

The estimated design and construction costs associated with the Preliminary Treatment - Facility 

Relocation Alternative is $800,000. 
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Figure 2.1 Location Map of the Preliminary Treatment Process and Associated Buildings 
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Table 2.6 Detailed Preliminary Treatment Process Condition Assessment Summary 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Plant Lift Station (Bldg. G) - - 1972 46 1990 28 32 0 1 6 90

Portions of the headworks grit effluent channel and flow splitting structure are in a 

significantly deteriorated condition due to the presence, and release, of hydrogen 

sulfide gas. 

Major structure rehabilitation and/or new influent pump station and screening 

facility with structural, electrical, piping, plumbing, odor control, architectural, and 

roofing rehabilitation or complete replacement. 

0-5 1,000,000$               

Pump Room (101) - - 1972 46 32 0 3 19 90
Subject to flooding, No Exhaust fan, needs paint inside, doors and hardware 

replacement, lighting replacement, rust on exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with 

repair mortar, and coatings (as required). Replace doors, hardware, stairs, 

walkways, odor control ductwork, electrical, and plumbing. New architectural 

finishes.  

0-5 350,000$                  

Storage (102) - - 1972 46 32 0 3 19 90
Needs paint inside, doors and hardware replacement, lighting replacement, rust on 

exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with 

repair mortar, and coatings (as required)
0-5 100,000$                  

Lift Station (103) - - 1972 46 32 0 3 19 90
Needs paint inside, doors and hardware replacement, lighting replacement, rust on 

exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with 

repair mortar, and coatings (as required)
0-5 100,000$                  

Influent Pump No. 1

Plant Lift 

Station (Bldg. 

G)

30 1972 46 2018 - 18 0 5 18 70
Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, 

relatively rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new piping and equipment. 
0-5 150,000$                  

Influent Pump No. 2

Plant Lift 

Station (Bldg. 

G)

30 1972 46 2000 18 18 0 3 11 70
Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, 

relatively rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new piping and equipment. 
0-5 150,000$                  

Influent Pump No. 3

Plant Lift 

Station (Bldg. 

G)

30 1972 46 2012 6 18 0 2 7 70
Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, 

relatively rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new piping and equipment. 
0-5 150,000$                  

Influent Pump No. 4

Plant Lift 

Station (Bldg. 

G)

30 1972 46 2016 2 18 0 2 7 70
Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, 

relatively rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new piping and equipment. 
0-5 150,000$                  

Influent Pump No. 5

Plant Lift 

Station (Bldg. 

G)

30 1972 46 2018 - 18 0 5 18 70
Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, 

relatively rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new piping and equipment. 
0-5 150,000$                  

Grit Pump No. 1

Plant Lift 

Station (Bldg. 

G)

7.5 1972 46 - - 18 0 2 7 30
End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 50,000$                    

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)
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Table 2.6 Detailed preliminary treatment process condition assessment summary – Continued 

 
  

   

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Grit Pump No. 2

Plant Lift 

Station (Bldg. 

G)

7.5 1972 46 - - 18 0 2 7 30
End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 50,000$                    

Mechanical Bar Screen No. 1

Plant Lift 

Station (Bldg. 

G)

1972 46 1996 22 18 0 3 11 60
Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. 

Condition fair.

Replace mechanical bar screen, control panel, hatches, grating, and associated 

appurtenances. Concrete channel repairs, surface preparation, and coating of 

existing structure and new piping and equipment (as required). Replace screening 

equipment during new headworks construction. 

0-5 250,000$                  

Mechanical Bar Screen No. 2

Plant Lift 

Station (Bldg. 

G)

1972 46 1996 22 18 0 3 11 60
Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. 

Condition fair.

Replace mechanical bar screen, control panel, hatches, grating, and associated 

appurtenances. Concrete channel repairs, surface preparation, and coating of 

existing structure and new piping and equipment (as required). Replace screening 

equipment during new headworks construction. 

0-5 250,000$                  

Grit Chamber No. 1

Plant Lift 

Station (Bldg. 

G)

1972 46 18 0 2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. 

Concrete channel repairs, surface preparation, and coating of existing structure 

and new piping and equipment (as required). Replace grit removal equipment 

during new headworks construction. 

0-5 50,000$                    

Grit Chamber No. 2

Plant Lift 

Station (Bldg. 

G)

1972 46 18 0 2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. 

Concrete channel repairs, surface preparation, and coating of existing structure 

and new piping and equipment (as required). Replace grit removal equipment 

during new headworks construction. 

0-5 50,000$                    

Grit Aeration Blower No. 1

Plant Lift 

Station (Bldg. 

G)

5 1972 46 15 0 2 6 30 Rebuilt. Out of service during site visit. Condition poor.
Replace blower, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 65,000$                    

Grit Aeration Blower No. 2

Plant Lift 

Station (Bldg. 

G)

5 1972 46 15 0 2 6 30 Rebuilt. Out of service during site visit. Condition poor.
Replace blower, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 65,000$                    

Total  $          3,130,000 

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)
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2.4.2. Secondary Treatment 

The WWTF uses a conventional activated sludge process with two aeration basins operating in 

parallel.  Wastewater is split between the two aerations basins and flows by gravity to the 

secondary clarifiers. Centrifugal blowers and fine bubble ceramic diffusers provide aeration. 

Return Activated Sludge (RAS) is returned to the aeration basins from the secondary clarifiers by 

means of solids handling, non-clog, centrifugal pumps. See Figure 2.2 for the location map of the 

secondary treatment process and associated buildings. 

 

The exposed exterior walls of Aeration Basin No. 1 and 2 are in generally fair condition with no 

noticeable leaks. The centrifugal blowers and motors are in good condition and appear to be 

operating as intended. The clarifier mechanisms and drive function properly and appear to be in 

good to fair condition. The effluent weirs and launders at each of the two clarifiers were generally 

clean with minimal algae present. The scum trough and associated scum pumps were clean and 

operating satisfactorily. The return activated sludge and waste activated sludge (WAS) pumps 

appear to be in fair to poor condition and generally operate satisfactorily. The aeration blower and 

sludge return pumping building are in the FEMA Zone AE flood area and is historically subject to 

flooding. The building has flood panels.  

Secondary Treatment - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation. 

Significant Blower/MCC Building modifications, including complete replacement and/or second 

floor expansion due to flooding concerns is also included.  

See Table 2.7 for the detailed secondary treatment process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions. All 

associated buildings, individual components (except electrical and I&C), and process structures 

for the secondary treatment process are included.  

The estimated design and construction costs associated with the Secondary Treatment - Facility 

Rehabilitation Alternative is $3,700,000.  

Secondary Treatment - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

The estimated design and construction costs associated with the Secondary Treatment - Facility 

Relocation Alternative is $200,000  
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Figure 2.2 Location Map of the Secondary Treatment Process and Associated Buildings 
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Table 2.7 Detailed Secondary Treatment Process Condition Assessment Summary 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Structure - Aeration Tank No. 1 - - 1972 46 - - 38 0 3 23 95

Various locations aggregate exposed but no significant structural items. Integrity of 

hand rail is suspect. Structural cracks at handrail sleeves. Some handrail sleeves 

missing. FRP flume cover plate exposed fiber. Visible coating above water 

surface.  

Abrasive blast deteriorated exterior and interior channel concrete, restore 

concrete to original surface with repair mortar, and coatings (as required). 

Replace handrails, walkways, and stairs. Replace FRP covers. 

5-10 250,000$                  

Structure - Aeration Tank No. 2 - - 1972 46 - - 38 0 3 23 95

Various locations aggregate exposed but no significant structural items. Integrity of 

hand rail is suspect. Structural cracks at handrail sleeves. Some handrail sleeves 

missing. FRP flume cover plate exposed fiber. Visible coating above water 

surface.  

Abrasive blast deteriorated exterior and interior channel concrete, restore 

concrete to original surface with repair mortar, and coatings (as required). 

Replace handrails, walkways, and stairs. Replace FRP covers. 

5-10 250,000$                  

Mechanical - Aeration Basin No. 

1

Blower and 

Sludge Return 

Room (L 103)

1972 46 1985 33 18 0 2 7 70
Normal wear and tear through operations. Ceramic diffusers reaching useful life. 

More efficient diffusers available. Condition fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, 

walkways, hatches, grating, gates, frames, stems, and associated appurtenances. 

Replace Coating of existing structure and new piping and equipment (as required).

5-10 250,000$                  

Mechanical - Aeration Basin No. 

2

Blower and 

Sludge Return 

Room (L 103)

1972 46 1982 36 18 0 2 7 70
Normal wear and tear through operations. Ceramic diffusers reaching useful life. 

More efficient diffusers available. Condition fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, 

walkways, hatches, grating, gates, frames, stems, and associated appurtenances. 

Replace Coating of existing structure and new piping and equipment (as required).

5-10 250,000$                  

Aeration Blower No. 1

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
5-10 250,000$                  

Aeration Blower No. 2

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
5-10 250,000$                  

Aeration Blower No. 3

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
5-10 250,000$                  

Aeration Blower No. 4

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
5-10 250,000$                  

Blower and Sludge Return Room 

(L 103)
- - 1972 46 22 0 4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting 

replacement,. Exterior stucco appears sound. 

Building replacement and/or second floor expansion due to flooding concerns 

including complete rehabilitation. Building replacement and/or expansion includes 

site civil, structural, architectural, HVAC, electrical, and plumbing.

10-15 450,000$                  

Digester Blowers and Waste 

Room (L 104)
- - 1972 46 22 0 4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting 

replacement,. Exterior stucco appears sound. 

Building replacement and/or second floor expansion due to flooding concerns 

including complete rehabilitation. Building replacement and/or expansion includes 

site civil, structural, architectural, HVAC, electrical, and plumbing.

10-15 250,000$                  

Total  $          2,700,000 

Secondary Treatment - Aeration Basin 

Aeration Blower No. 5 - Future
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Table 2.7 Detailed Secondary Treatment Process Condition Assessment Summary – Continued 

 

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Structure - Secondary Clarifier 

No. 1
- - 1972 46 38 0 3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively 

repaired. Stairs at SW edge of west clarifier has rusted and no toe plate. 

Perimeter walkway and handrail - good condition. Coating above water line - good 

condition. 

Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required). Misc. walkway, stair, and handrail repairs. 
10-15 75,000$                    

Structure - Secondary Clarifier 

No. 2
- - 1972 46 38 0 3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively 

repaired. Stairs at SW edge of west clarifier has rusted and no toe plate. 

Perimeter walkway and handrail - good condition. Coating above water line - good 

condition. 

Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required).
10-15 75,000$                    

Mechanical - Secondary Clarifier 

No. 1
- - 1972 46 2008 10 18 0 3 11 70 Overall fair to good condition. Rehabilitated recently. 

Overhaul motor.  Misc. concrete repairs, surface preparation, and coating of 

existing structure and new piping and equipment (as required).
10-15 50,000$                    

Mechanical - Secondary Clarifier 

No. 2
- - 1972 46 2008 10 18 0 3 11 70 Overall fair to good condition. Rehabilitated recently. 

Overhaul motor.  Misc. concrete repairs, surface preparation, and coating of 

existing structure and new piping and equipment (as required).
10-15 50,000$                    

RAS Pump No. 1

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 1982 36 18 0 2 7 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 150,000$                  

RAS Pump No. 2

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 1982 36 18 0 2 7 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 150,000$                  

RAS Pump No. 3

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 2018 0 18 0 4 14 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
10-15 150,000$                  

WAS Pump No. 1

Digester 

Blowers and 

Waste Room (L 

104)

3 1996 22 - - 18 0 2 7 70

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 100,000$                  

WAS Pump No. 2

Digester 

Blowers and 

Waste Room (L 

104)

3 1996 22 - - 18 0 2 7 70

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 100,000$                  

Scum Pump No. 1 Clarifier No. 1 3 1972 46 2017 1 18 0 5 18 25 Recently replaced. Condition good.
Overhaul pump and motor. Replace piping and valves as required. Surface 

preparation and coating of all new and existing piping and equipment.
10-15 50,000$                    

Scum Pump No. 2 Clarifier No. 2 3 1972 46 2017 1 18 0 5 18 25 Recently replaced. Condition good.
Overhaul pump and motor. Replace piping and valves as required. Surface 

preparation and coating of all new and existing piping and equipment.
10-15 50,000$                    

Total  $          1,000,000 

Secondary Treatment - Clarifiers, RAS/WAS Pump Stations
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2.4.3. Tertiary Treatment 

Solids which fail to settle in the secondary clarifiers are removed by tertiary filtration.  Filtration 

occurs on a continuous basis with the sand filters being continuously backwashed with filtered 

water for cleaning.  Backwash water is returned to the head of the plant for treatment.  Filtrate 

passes to filter effluent piping and then enters the chlorine contact chambers for disinfection. See 

Figure 2.3 for the location map of the tertiary treatment process and associated buildings. 

 

The tertiary filters appeared to be in very poor to poor condition. The filters are not removing total 

suspended solids (TSS) as originally designed, require additional pre-screening prior to filtration, 

and have intermittently experienced mechanical issues. The filter compressed air system is in 

good condition and operate satisfactorily. The cast-in-place filter structure did not show any signs 

of leakage and the structural integrity of the tank appeared to be in fair to poor condition. 

Tertiary Treatment - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation and 

included new filtration technology.  

The new filtration technology should consider the removal efficiency of Giardia cysts and 

Cryptosporidium oocysts. These two organisms are microscopic parasites that can infect both 

humans and animals and cause several serious intestinal illnesses. Their tough outer shell 

protects them from certain filtration and chemical (i.e. chlorination) treatments. Giardia and 

Cryptosporidium are currently not regulated by the Florida Department of Environmental 

Protection (FDEP), but potential future regulations should be considered in selected new filtration 

technology.  

See Table 2.8 for the detailed tertiary treatment process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions. All 

associated buildings, individual components (except electrical and I&C), and process structures 

for the tertiary treatment process are included.  

The estimated design and construction costs associated with the Tertiary Treatment - Facility 

Rehabilitation Alternative is $2,900,000  

Tertiary Treatment - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  
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Figure 2.3 Location Map of the Tertiary Treatment Process and Associated Buildings 
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Table 2.8 Detailed Tertiary Treatment Process Condition Assessment Summary 

 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Sand Filters (Bldg. E) - - 1990 28 - - 32 4 2 13 60

Screen enclosure is in fair to poor condition with missing panels. Roof support 

beams show limited spalling, Filter inlet weirs show exposed aggregate. General 

condition of filter boxes/flumes appear to be fair to good. Steel base plates for 

columns are badly rusted. 

Demolition of existing structure and construct new facility for new tertiary disc 

filters.
0-5 750,000$                  

Upflow Sand Filter -

10 Modules

Sand Filters 

(Bldg. E)
1990 28 18 0 1 4 60

Issues with plastics, particulate carryover, grease/sludge settling in bottom, 

currently meeting regulatory requirements. However, filter operation is 

maintenance intensive and isn't operating as intended. Manufacturer has 

conducted multiple repairs over the years. Condition is poor due to ongoing 

maintenance and operational issues.

Remove existing upflow filters and associated appurtenance and install new 

tertiary disc filters including piping, valves, gates, bypass piping, and all 

associated appurtenances. 

0-5 2,000,000$               

Air Compressor No. 1
Air Supply 

Room
30 1990 28 2017 1 15 0 5 15 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 10,000$                    

Air Compressor No. 2
Air Supply 

Room
30 1990 28 2017 1 15 0 5 15 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 10,000$                    

Backwash Pump No. 1
East of Sand 

Filters (Bldg. E)
1990 28 18 0 3 11 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 35,000$                    

Backwash Pump No. 2
East of Sand 

Filters (Bldg. E)
1990 28 18 0 3 11 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 35,000$                    

Air Supply Room - - 1990 28 32 4 4 26 60
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.
Repurpose. Not required with disc filters. 10-15 25,000$                    

Total  $          2,865,000 

Tertiary Treatment (Filters) - Demolition existing upflow sand filters, Construct tertiary disc filters
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2.4.4. Disinfection 

The filter’s effluent flows by gravity to the chlorine contact chambers (CCC). Gas chlorine is added 

in the transfer pipe from the filters to the CCC to provide high-level disinfection. See Figure 2.4 

for the location map of the disinfection treatment process and associated buildings.  

In general, the cast-in-place CCC appear to be in fair to good condition.  The concrete cast-in-

place contact chambers did not show any signs of leakage and the structural integrity of the 

chambers appeared to be in fair to good condition.  There were no signs of residuals in the CCC 

effluent or floating scum and/or solids.  There were no signs of excessive foaming or buildup of 

gas bubbles in the CCC effluent. 

Disinfection Treatment - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation but 

there were no major changes to the disinfection treatment such as ultraviolet or ozone 

disinfection.  

See Table 2.9 for the detailed disinfection treatment process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions. All 

associated buildings, individual components (except electrical and I&C), and process structures 

for the disinfection treatment process are included.  

The estimated design and construction costs associated with the Disinfection Treatment - Facility 

Rehabilitation Alternative is $850,000  

Disinfection Treatment - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

The estimated design and construction costs associated with the Disinfection Treatment - Facility 

Relocation Alternative is $50,000  
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Figure 2.4 Location Map of the Disinfection Treatment Process and Associated Buildings 
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Table 2.9 Detailed Disinfection Treatment Process Condition Assessment Summary  

 

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Chlorine Contact Chamber - - 1972 46 38 0 3 23 60
Most external and internal structure not visible/buried. Cover is precast hollowcore 

deck with grouted seams.

Abrasive blast deteriorated concrete, restore concrete to original surface with 

repair mortar, and coatings (as required)
10-15 100,000$                  

Dechlorination Chamber - - 1995 23 38 15 2 15 10 Repurposed and unused. Condition fair to poor. Demolition. 0-5 50,000$                    

Chlorine Contact Chamber No. 1

Chlorine 

Contact 

Chamber

1972 46 10 0 3 6 60 Normal wear and tear through operations.  Condition is fair.

Replace gates, frames, stems, valves, piping, and associated appurtenances. 

Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required).

5-10 75,000$                    

Chlorine Contact Chamber No. 2

Chlorine 

Contact 

Chamber

1972 46 10 0 3 6 60 Normal wear and tear through operations.  Condition is fair.

Replace gates, frames, stems, valves, piping, and associated appurtenances. 

Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required).

5-10 75,000$                    

Dechlorination Chamber

Chlorine 

Contact 

Chamber

1995 23 10 0 1 2 10 Repurposed and unused. Condition fair to poor. Demolition and repurpose 5-10 50,000$                    

Chemical Feed Room (L 102) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 250,000$                  

Chlorine Room - - 1990 28 32 4 4 26 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building replacement due to flooding concerns instead of complete rehabilitation. 

Building replacement includes site civil, structural, architectural, HVAC, electrical, 

and plumbing.

10-15 250,000$                  

Chemical feed pumps 18 18 5 18 75 Chemical feed pumps. Exhibits normal wear. Condition fair to good. 
Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
5-10  

Total  $             850,000 

Disinfection
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2.4.5. Effluent Management 

From the CCC, the flow is then directed to the reuse transfer pump station. The reuse high service 

pump station and effluent booster pump station conveys tertiary effluent to either the public 

access reclaimed water distribution system or to a ground storage tank at the WTP for ultimate 

disposal to the deep injection well. Two ground storage tanks provide public access reclaimed 

water storage. See Figure 2.5 for the location map of the effluent management process and 

associated buildings.  

Overall, the pump stations are in fair condition and operate satisfactorily. The vertical turbine 

pumps and appurtenances appeared to be in fair to poor condition.  The concrete pre-stressed, 

cast-in-place ground storage tanks (GST) did not show any signs of leakage and the structural 

integrity of the GSTs appeared to be in fair to good condition.   

Effluent Management - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation but 

there were no major changes to the Effluent Management process. 

See Table 2.10 for the detailed effluent management process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions. All 

associated buildings, individual components (except electrical and I&C), and process structures 

for the effluent management process are included.  

The estimated design and construction costs associated with the Effluent Management - Facility 

Rehabilitation Alternative is $1,600,000 

Effluent Management - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  
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Figure 2.5 Location Map of the Effluent Management Process and Associated Buildings 
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Table 2.10 Detailed Effluent Management Process Condition Assessment Summary 

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Reuse Transfer Pump No. 1
South of Sand 

Filters (Bldg. E)
50 1990 28 2017 1 18 0 4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
15-Oct 175,000$                  

Reuse Transfer Pump No. 2
South of Sand 

Filters (Bldg. E)
50 1990 28 2019 - 18 0 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
15-Oct 175,000$                  

Reuse Transfer Pump No. 3
South of Sand 

Filters (Bldg. E)
50 1990 28 2018 - 18 0 4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
15-Oct 175,000$                  

Effluent Booster Pump No. 1
South of 

Generator No. 2
125 2010 8 - - 18 10 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to good. 

Overhaul pump and motor. Replace piping and valves as required. Surface 

preparation and coating of all new and existing piping and equipment.
15-Oct 100,000$                  

Effluent Booster Pump No. 2
South of 

Generator No. 2
125 2010 8 - - 18 10 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to good. 

Overhaul pump and motor. Replace piping and valves as required. Surface 

preparation and coating of all new and existing piping and equipment.
15-Oct 100,000$                  

Reuse High-Service Pump No. 1
East of Chlorine 

Room
150 1990 28 18 0 2 7 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 250,000$                  

Reuse High-Service Pump No. 2
East of Chlorine 

Room
150 1990 28 18 0 1 4 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
0-5 250,000$                  

Reuse High-Service Pump No. 3
East of Chlorine 

Room
150 1990 28 2016 2 18 0 4 14 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are 

relatively rust free, exhibits normal wear. Condition good.

Replace pump, motor, piping, and valves. Surface preparation and coating of all 

new and existing piping and equipment.
10-15 250,000$                  

3.0 MG GST - - 1990 28 38 10 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.
Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required).
10-15 50,000$                    

5.0 MG GST - - 1995 23 38 15 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.
Misc. concrete repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required).
10-15 50,000$                    

Total  $          1,575,000 

Reuse Transfer Pump No. 4 - Future

Effluent Booster Pump No. 3 - Future

Reuse High-Service Pump No. 4 - Future

Reuse High-Service Pump No. 5 - Future

Effluent Management- Storage, Transfer, Distribution
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2.4.6. Residuals Management 

The WAS is pumped to either aerated sludge holding tanks, then chemical stabilization using 

chlorine dioxide, and dewatered or pumped directly to chemical stabilization and dewatering.  The 

sludge holding tanks are equipped with coarse bubble diffusers. See Figure 2.6 for the location 

map of the residuals management process and associated buildings. 

 

In general, the sludge holding units are in fair to good condition with no noticeable leakage. The 

three sludge holding blowers appear to be in fair to good condition and were operating 

satisfactorily. The chemical stabilization system, centrifuge dewatering unit, and associated 

appurtenances were installed in 2018 and appear to be in very good condition.   

Residuals Management (Biosolids) - Facility Rehabilitation Alternative 

In the Facility Rehabilitation Alternative, existing treatment facilities are retained and rehabilitated 

wherever feasible. New construction is only recommended where existing structures have either 

degraded beyond their useful life or anticipated to reach their useful within the planning period 

considered. All process areas receive some level of recommended renewal or rehabilitation but 

there were no major changes to the Residuals Management process such as additional sludge 

thickening systems or alternative sludge stabilization processes (i.e. anaerobic digestion)  

See Table 2.11 for the detailed Residuals Management process condition assessment summary, 

recommended improvements, time frame for implementation, and budgetary cost opinions. All 

associated buildings, individual components (except electrical and I&C), and process structures 

for the Residuals Management process are included.  

The estimated design and construction costs associated with the Residuals Management - Facility 

Rehabilitation Alternative is $1,600,000 

Residuals Management (Biosolids) - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  
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Figure 2.6 Location Map of the Residuals Management Process and Associated Buildings 
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Table 2.11 Detailed Residuals Management Process Condition Assessment Summary 

 
 

 

 

 

 

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Structure - Digester No. 1 - - 1972 46 38 0 3 23 50 External, no leaks visible. Similar condition to Aeration Tanks.

Abrasive blast deteriorated exterior and interior channel concrete, restore 

concrete to original surface with repair mortar, and coatings (as required). 

Replace handrails, walkways, and stairs. Replace FRP covers. 

5-10 350,000$                  

Structure - Digester No. 2 - - 1959 59 38 0 3 23 50
External visual assessment only. External, no leaks visible. Condition fair to poor 

due to age.

Abrasive blast deteriorated concrete, restore concrete to original surface with 

repair mortar, and coatings (as required)
5-10 75,000$                    

Mechanical - Digester No. 1 Digester No. 1 1959 59 18 0 3 11 30
Normal wear and tear through operations. Diffusers reaching useful life. More 

efficient diffusers available. Condition is fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, 

walkways, hatches, grating, and associated appurtenances. Misc. concrete 

repairs, surface preparation, and coating of existing structure and new piping and 

equipment (as required).

5-10 300,000$                  

Mechanical - Digester No. 2 Digester No. 2 1972 46 2000 18 18 0 2 7 30
Normal wear and tear through operations. Diffusers reaching useful life. More 

efficient diffusers available. Condition is fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, 

walkways, hatches, grating, and associated appurtenances. Misc. concrete 

repairs, surface preparation, and coating of existing structure and new piping and 

equipment (as required).

10-15 300,000$                  

Digester Blower No. 1

Digester 

Blowers and 

Waste Room (L 

104)

1996 22 - - 15 0 4 12 30 Normal wear and tear through operations. Condition is fair.
Overhaul blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
10-15 150,000$                  

Digester Blower No. 2

Digester 

Blowers and 

Waste Room (L 

104)

1996 22 - - 15 0 4 12 30 Normal wear and tear through operations. Condition is fair.
Overhaul blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
10-15 150,000$                  

Sludge Transfer Pump No. 1 5 1996 22 2017 1 18 0 5 18 40

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Overhaul pump and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
10-15 50,000$                    

Rotary Drum Thickener No. 1 Digester No. 1 1996 22 18 0 3 11 20 Normal wear and tear through operations. Condition is fair.

Evaluate based on current biosolids processing operations. Replace thickener, 

valves, piping, and associated appurtenances. Misc. surface preparation and 

coating of new piping and equipment (as required).

5-10 75,000$                    

Rotary Drum Thickener No. 2 Digester No. 1 1995 23 18 0 3 11 20 Normal wear and tear through operations. Condition is fair.

Evaluate based on current biosolids processing operations. Replace thickener, 

valves, piping, and associated appurtenances. Misc. surface preparation and 

coating of new piping and equipment (as required).

5-10 75,000$                    

Residuals Management (Biosolids) - Storage and Processing
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Table 2.11 Detailed Residuals Management Process Condition Assessment Summary - Continued 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Structure - Biosolids Processing 

Facility
- - 2017 1 22 21 5 22 80 New facility. Condition excellent. 15+

Mechanical - Biosolid 

Stabilization System (BCR)

Biosolids 

Processing 

Facility

2017 1 - - 18 17 5 18 80 New facility. Condition is excellent. - 15+ -

Mechanical - Biosolid 

Dewatering

Biosolids 

Processing 

Facility

2017 1 - - 18 17 5 18 60 New facility. Condition is excellent. - 15+ -

Total  $          1,525,000 

Residuals Management (Biosolids) - Storage and Processing
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2.4.7. Odor Control, Yard Piping, and Site Civil 

In general, the existing odor control system and site access roads are in fair to poor condition. A 

below grade assessment of the yard piping was not included in the condition evaluation.  

Odor Control, Yard Piping, and Site Civil - Facility Rehabilitation Alternative 

See Table 2.12 for the detailed Odor Control, Yard Piping, and Site Civil (paving) condition 

assessment summary, recommended improvements, time frame for implementation, and 

budgetary cost opinions. Due to the age of the existing yard piping system, significant portions of 

the system are expected to be replaced during the 15-year planning horizon. 

The estimated design and construction costs associated with the Odor Control, Yard Piping, and 

Site Civil - Facility Rehabilitation Alternative is $1,750,000. 

Odor Control, Yard Piping, and Site Civil - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  

2.4.8. Administration and Storage Buildings 

Although the administration and storage buildings are well maintained, in general, they are in fair 

to poor condition due to the age of the buildings.  

Administration and Storage Buildings - Facility Rehabilitation Alternative 

See Table 19 for the detailed the Administration and Storage Buildings condition assessment 

summary, recommended improvements, time frame for implementation, and budgetary cost 

opinions. Complete rehabilitation and/or building replacement is expected during the 15-year 

planning horizon due to flooding concerns and aging infrastructure including structural, 

architectural (interior and exterior), HVAC, electrical, and plumbing (MEP) systems.  

The estimated design and construction costs associated with the Administration and Storage 

Buildings - Facility Rehabilitation Alternative is $1,300,000 

Administration and Storage Buildings - Facility Relocation Alternative 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  

2.4.9. Power Generating Equipment 

In general, the power generating equipment (generators) are in fair to good condition. Generator 

No. 1 (750 kW) installed in 2002 is in fair condition. Generator No. 2 (300 kW) installed in 2010 is 

in good condition.  
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Power Generating Equipment - Facility Rehabilitation Alternative 

See Table 2.13 for the detailed the Power Generating Equipment (generators) condition 

assessment summary, recommended improvements, time frame for implementation, and 

budgetary cost opinions. Complete rehabilitation and/or replacement is expected during the 15-

year planning horizon for both generators. 

The estimated design and construction costs associated with the Power Generating Equipment - 

Facility Rehabilitation Alternative is $1,300,000 

Power Generating Equipment - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  

Electrical and I&C - Facility Rehabilitation Alternative 

See Section 2.4.10 and 2.4.11 for the detailed the Electrical and Instrumentation and Control 

(I&C) condition assessment summary and recommended improvements Complete rehabilitation 

and/or replacement is expected during the 15-year planning horizon for both generators. 

The estimated design and construction costs associated with the Electrical and I&C - Facility 

Rehabilitation Alternative is $6,000,000. 

Electrical and I&C - Facility Relocation Alternatives 

The WWTF condition evaluation also considered the recommended improvements if the existing 

facility was replaced with new treatment processes (the Facility Relocation Alternative) at a new 

location with a 15-year planning horizon. 

Under the 15-year planning horizon, no R&R improvements are recommended at this time.  
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Table 2.12 Detailed Odor Control, Yard Piping, and Site Civil Condition Assessment Summary 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Odor Control

Odor Control - Duct

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50
Various damaged and repaired ductwork. Locations with exposed fibers. Condition 

fair to poor.

Replace duct and dampers. Surface preparation and coating of all duct and 

equipment (as required)
0-05 150,000$                  

Odor Control - Fan

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50 Relatively rust free, exhibits normal wear. Condition fair to poor
Overhaul fan and motor, replace ductwork, and dampers. Surface preparation and 

coating of all new and existing ductbank and equipment (as required)
0-5 75,000$                    

Odor Control - Biofilter

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50 Normal wear and tear through operations, media missing. Replace biofilter media and piping. 0-5 125,000$                  

350,000$              

Yard Piping

Plant Drain System 1959 59 1990 28 35 3 21 90 No subsurface assessment Rehabilitation (as required) 10-15  $                 400,000 

Misc. Yard Piping Improvements 1972 46 1990 28 35 4 28 90 No subsurface assessment Rehabilitation (as required) 10-5  $                 500,000 

 $             900,000 

Site Civil

Paving 1972 46 1990 28 18 3 11 Normal wear and tear through operations. Mill and resurface 5-10  $                 500,000 

 $             500,000 

Total

Total

Total
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Table 2.13 Detailed Administration and Storage Buildings Condition Assessment Summary 

  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Administration (Bldg. A) - - 1959 59 1972 46 32 0 3 19 50
Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 250,000$                  

Storage (Bldg. C) - - 1977 41 - - 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.
Replace metal storage building with new pre-engineering metal building 5-10 250,000$                  

Storage (Bldg. D) - - 1985 33 - - 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.
Replace metal storage building with new pre-engineering metal building 5-10 250,000$                  

Office (Bldg. H) - - 1985 33 32 0 3 19 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 75,000$                    

Maintenance Shop (Bldg. J) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 50,000$                    

Training Room (Bldg. K) - - 1959 59 1972 46 32 0 3 19 10
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 75,000$                    

Storage Room (L 101) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 25,000$                    

Storage (Bldg. M) - - 1959 59 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 50,000$                    

MCC 2 (Filter) - - 1990 28 32 4 4 26 75
Subject to flooding. Visual assessment only. Appears to be a well maintained 

building. Normal wear and tear through use. Condition fair to good.

Building replacement due to flooding concerns instead of complete rehabilitation. 

Building replacement includes site civil, structural, architectural, HVAC, electrical, 

and plumbing.

10-15 250,000$                  

1,275,000$           Total

Building and storage renewal and rehabilitation
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Table 2.13 Detailed Power Generating Equipment Condition Assessment Summary 

 
  

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC 

Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Generator No. 1 750 kW 2002 16 20 3 12 Relatively rust free, exhibits normal wear. Condition fair. Replacement 0-5 950,000$                  

Generator No. 2 300 kW 2010 8 20 5 20 Relatively rust free, exhibits normal wear. Condition good. Replacement 5-10 350,000$                  

1,300,000$           

Power Generating Equipment

Total
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2.4.10. Electrical 

The Utility incoming primary service is an underground service to two (2) 750 kVA, 480/277 VAC 

secondary Utility Transformers T1 and T2 on the west side of Building L. There is a single Utility 

feeder to the primaries of both T1 and T2. T1 provides power to 480 VAC Automatic Transfer 

Switch ATS-1 in Switchboard SB1 in Building L. ATS-1 receives emergency power from the 750 

kW Emergency Generator EG1 located on the west side of Building L. SB1 has a 400 Amperes 

feeder breaker that provides power to ATS-2 at the Reuse MCC (located in the Chlorine Supply 

Room) to provide emergency power to Reuse MCC1 that receives normal power from Reuse 480 

VAC Panelboard PB1-B powered by Reuse Transformer T4. T1 also provides power to the 1600 

Amperes Main Breaker in SB1 that provides a 480 VAC bus tie the 1400 Amperes Main Breaker 

for 480 VAC power to Power Distribution Panel DP-1 in the Building L. DP-1 provides power to 

MCC1, MCC3, MCC5 and the Lab Building. 

T2 provides power to the 1,400 Amperes Main Breaker for 480 VAC power to Power Distribution 

Panel DP-2 in Building L. DP-2 provides power to MCC4, MCC6, Building L and a 1400 Amperes 

Tie Breaker between DP-1 and DP-2. 

The Utility primary service feeder tied into the common primaries of T1 and T2 is tapped into for 

two (2) additional Utility underground primary feeders that run in two (2) feeder conduits from T1 

and T2 to the primaries of two (2) 750 kVA, 480/277 VAC secondary Utility Transformers T3 and 

T4 on the west side of the Reuse MCC Building. Transformer T3 powers Reuse 480 VAC Power 

Distribution Panelboard PB1-A that powers Reuse Pumps No.1, 60P-1, Reuse Pump No.2, 60P-

2, Reuse Transfer Pump No.1, 50P-1, No.1 Reuse Booster Pump M2021 and No.2 Reuse 

Booster Pump M2022. No.1 Reuse Booster Pump M2021 and No.2 Reuse Booster Pump M2022 

receive emergency Power from 300 kW Emergency Generator EG3 on the south side of the 

Reuse MCC. 

480 VAC Switchboard SB1 with ATS-1 in Building L was installed in 2002 and is a custom-made 

switchboard manufactured and assembled by Industrial Power Systems in Jacksonville, Florida. 

The Normal and Emergency power circuit breakers interconnected for the ATS-1 function are 

Cutler-Hammer SPB 100M series of insulated case power circuit breakers which are no longer a 

current production breaker manufacturer and are not supported by an original equipment 

manufacturer for spare parts. Cutler-Hammer is now Eaton Corporation and the SPB 100M 

breakers are now repaired and rebuilt by aftermarket manufacturing companies only. 480 VAC 

Switchboard SB1 with ATS-1 and the 400 Amperes feeder breaker tagged MP2-A that powers 

ATS-2 at the Reuse MCC should be replaced completely and integrated with the replacement 

switchgear with the 1400 Amperes Main-Tie-Main breakers powered by T1 and T-2 for power to 

480 VAC Power Distribution Panels DP-1 and DP-2 interconnected by the 14900 Amperes Tie 

Breaker.      

The 1400 Amperes Main-Tie-Main breakers powered by T1 and T-2 are in 480 VAC Power 

Distribution Panels DP-1 and DP-2 interconnected by the 1400 Amperes Tie Breaker. This 

switchgear assembly also includes MCC1, MCC2 and all the feeder breakers for MCC3 to MCC6, 
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the Lab Building and Building L. The entire switchgear assembly is all 1974 Westinghouse 

switchgear. Westinghouse is now Eaton Corporation.  

This switchgear should be replaced as soon as possible as it is in very poor condition because 

the age of the equipment which is not supported by an original equipment manufacturer for spare 

parts and is now all repaired and rebuilt by aftermarket manufacturing companies only.   

2.4.11. Instrumentation and Control 

The existing Modicon TSX Quantum CPUs at the Reuse MCC Room installed in 2010 can have 

the CPUs changed out to CPUs with Unity Pro software in the existing racks with the existing I/O 

modules. The existing Power and Control Panel MCP in the Clean B Room of the Dewatering 

Centrifuge and Clean B Building installed in 2017 has an Allen-Bradley (A-B) ControlLogix 5571 

CPU PLC system with an Ethernet/IP module for controlling the A-B Ethernet/IP Flex I/O modules 

for all digital and analog I/O to and from MCP and a Historian module for storing all of the MCP 

data. The Ethernet switches inside MCP are A-B Stratix 5700 and 5900 switches by Cisco which 

could provide Ethernet/IP network cables back to the new PLC I/O Panels in the Headworks 

and/or the Administration Building. The A-B ControlLogix platform of PLC is a powerful and very 

flexible system that should be considered as the platform of the future PLCs and compared to the 

Modicon M340 and M380 with Unity Pro software by Schneider Electric.  

Complete new PLC systems, I/O panels and UPS systems with UPS power panelboards for all 

the field instrumentations, PLC panels, Ethernet switches, media converters, HMI’s, monitors, 

Historians and workstations in the Control Room and the Administration Building should be 

provided in Building L and in the Headworks Building. The Headworks PLC has been completely 

removed leaving a vacated panel. A Siemens Hydro Ranger 200 interconnects with signal 

isolators to send analog level signals to the two (2) Bar screen VFD’s and then there is an Ethernet 

to Fiber Media Converter to take data from The VFD’s, convert it to fiber to send the information 

back to the Control Room.  

The outdoor PLC I/O and Control Panel between the Power and Control Panels for Rotary Drum 

Thickener ME-101 and ME-102 is in poor condition and should be replaced with a new PLC I/O 

and Control panel with a new current PLC that the WWTF standardizes on.  
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3. DEVELOPMENT OF RELOCATION ALTERNATIVES  

3.1. Introduction 
As discussed in Section 1.1, the City is considering the relocation of their wastewater treatment 

capabilities to an alternative location near the City’s existing WTP (See Figure 1.3 for location 

map). This location is more conducive to wastewater treatment since there are larger setbacks 

from residential and commercial facilities, has more space for advanced treatment facilities and 

capacity expansion, and the deep injection well is located at the WTP site.  

The overall objective of this Study is aimed at evaluating whether the City should renew and 

rehabilitate the existing WWTF or construct a new Water Reclamation Facility (WRF) at a new 

location. As such, this section of the Study includes the following:  

• Review of current, proposed, and future wastewater treatment, reclaimed water quality, 

and biosolids treatment regulations and requirements. 

 

• Establishing Facility Relocation Alternative design considerations based on current and 

projected flows and loads, existing and future regulatory considerations including 

Advanced Wastewater Treatment (AWT), stringent nutrient requirements, and potential 

future Contaminants of Emerging Concern (CEC) removal standards.  

 

• Identify applicable treatment technologies and develop technically feasible, cost effective, 

and reliable Facility Relocation Alternatives that meet the established design 

considerations  

3.2. Regulatory Review and Considerations 
This section reviews and summarizes the current, proposed, and future rules and regulations 
associated with wastewater treatment. 

3.2.1. Florida Department of Environment Protection 

The Florida Department of Environment Protection (FDEP) is the agency that has the regulatory 

authority for wastewater treatment and disposal in the State of Florida. The primary Florida 

Administrative Code (FAC) Rules and Regulations that impact the Facility Relocation 

Alternatives include: 

• FAC Chapter 62-4: Permits 

• FAC Chapter 62-302: Surface Water Quality Standards 

• FAC Chapter 62-522: Ground Water Permitting and Monitoring Requirements 

• FAC Chapter 62-528: Underground Injection Control 

• FAC Chapter 62-600: Domestic Wastewater Facilities 

• FAC Chapter 62-601: Domestic Wastewater Treatment Plant Monitoring 

• FAC Chapter 62-610: Reuse of Reclaimed Water and Land Application 

• FAC Chapter 62-620: Wastewater Facility Permitting 

• FAC Chapter 62-640: Domestic Wastewater Biosolids 
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The Facility Relocation Alternatives were evaluated to be in compliance with the FAC Chapter 

requirements associated with treating and delivering Part III public access reclaimed water, 

disposal of substandard effluent water that does not meet the requirements for Part III public 

access reclaimed water utilizing deep well injection or disposal of treated effluent when reuse 

demands do not support the generated flows, and the necessary treatment to produce a minimum 

of Class B biosolids. Adequate storage for both the public access reclaimed water and the reject 

water are included in the evaluation.  

In addition, the Facility Relocation Alternatives were evaluated with the flexibility to be adjusted 

for anticipated future trends in wastewater policies that may impose new challenges on 

wastewater practices. For instance, in the State of Florida, there is a concern that nutrient 

(nitrogen and phosphorus) limits will be imposed or increased on reclaimed water applied to the 

land or that can contribute to nutrient concentrations in runoff to surface water. Therefore, it is 

anticipated and considered that nitrogen and/or phosphorus limits will ultimately be imposed on 

public access reclaimed water. 

The Facility Relocation Alternatives were evaluated to be in compliance with Class 1 reliability. 

The design provides for the full reliability of the treatment process with mechanical equipment out 

of service. Multiple units are provided for all processes and an emergency generator provides the 

WRF with uninterrupted power service. 

3.2.2. USEPA Reliability Requirements 

The USEPA Technical Bulletin of Design Criteria for Mechanical, Electrical, and Fluid System and 

Component Reliability is a document referenced by FAC Chapter 62-610 to define reliability 

requirements for wastewater treatment facilities. This Technical Bulletin (1) suggests guidelines 

for three reliability classes of wastewater treatment facilities as described below; (2) establishes 

minimum standards for reliability of mechanical, electrical, and fluid systems and components; 

and (3) provides reliability design criteria for wastewater treatment facilities. 

• Class I: Works that discharge into navigable waters that could be permanently or 

unacceptably damaged by effluent that was degraded in quality for only a few hours. FAC 

62-610.462(1) requires Class I reliability for wastewater treatment facilities that provide 

reclaimed water for Part III public-access reuse systems unless a permitted alternate 

treatment or discharge system exists which has sufficient capacity to handle any reclaimed 

water flows which do not meet the performance criteria established in the operating 

protocol. 

• Class II: Works that discharge into navigable waters that could not be permanently or 

unacceptably damaged by short-term effluent quality degradations but could be damaged 

by continued (on the order of several days) effluent quality degradation.  

• Class III: Works not otherwise classified as Reliability Class I or Class II.   
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3.2.3. National Pollutant Discharge Elimination System Program 

The National Pollutant Discharge Elimination System (NPDES), established by EPA, is a 

permitting program that establishes requirements for wastewater effluent discharge to surface 

water bodies. The NPDES is enforced through monitoring and reporting. NPDES permits are site 

specific discharge standards that incorporate Federal Clean Water Act mandates and Florida 

Surface Water Quality Standards. 

The City is currently planning to discharge all treated effluent primarily to the existing Part III public 

access reclaimed water system and utilize the existing deep well injection system only when the 

effluent does not meet the requirements for Part III public access reclaimed water or the reuse 

demands do not support the generated flows.  While the City does not have current plans to 

discharge effluent to a surface water body, if surface water discharge is considered as a backup 

effluent recharge method at any point in the future, an NPDES permit would be required and the 

numerical standards associated with the surface water discharge would need to be met. The 

proposed wastewater treatment technologies will be able to meet reasonable standards, including 

phosphorous limitations, if necessary in the future. 

3.2.4. Biosolids Regulations 

The FDEP is responsible for enforcing the 40 CFR Part 503, Standards for the Use or Disposal 

of Sewage Sludge, in Florida. Beyond this jurisdiction, there are no formal restrictions for the land 

application of biosolids in the State of Florida. However, a number of counties in Florida, including 

Indian River County, have implemented full or partial moratoriums of Class B biosolids land 

application. Others have restricted the application of biosolids entirely - regardless of their 

classification. Based on the continually changing status of regulations associated with biosolids 

disposal, any decisions regarding long-term biosolids management practices must carefully 

consider the dynamics of local biosolids regulations. These changing regulations, and the 

resulting availability of application sites, can ultimately have significant impacts on the potential 

applicability of various biosolids management options.  

3.3. Design Criteria Considerations for Relocation Alternatives 

3.3.1. Proposed Design Flow and Loading Conditions 

The historical flow and loading conditions were previously presented in Section 1.3.3. Based on 

the City’s service area, the relocated WRF would receive the existing wastewater flows from 

residential and commercial users. The existing wastewater generated within the commercial 

centers include contributions from schools, colleges, restaurants, retail centers, parks, and 

offices. Existing flow contributions from Infiltration/Inflow (I/I) are anticipated to continue since 

sections of the service area consists of older sewer collection system infrastructure. Overall, the 

influent wastewater characteristics of the relocated WRF are expected to be similar to those found 

in the existing WWTF. 

The following section summarizes the projected influent flow rates and mass loading conditions 

that were used in developing the Facility Relocation Alternatives. It should be noted that the 

projected flow rates and mass loading conditions were based solely on historical data with a 

relocated WRF permitted capacity of 5.0 MGD AADF. Population projections, master planning, 
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I&I studies or other flow and loading estimating techniques were not conducted as part of this 

Study.  The historical wet weather and dry weather peaking factors were used for the projected 

peaking factors (See Table 1.3 and Table 1.4) 

See Table 3.1 for a summary of projected wet weather flow and Table 3.2 for a summary of wet 

weather peaking factors.  

Table 3.1 Projected Wet Weather Flow Summary 

AADF: Annual average daily flow 5.00 MGD 

3MADF: Three-month average daily flow 6.24 MGD 

MMADF: Maximum month daily flow 7.31 MGD 

MDF: Maximum daily flow 12.49 MGD 

MWF: Maximum week flow 10.93 MGD 

M24HF: Minimum 24-hour flow 2.89 MGD 

PHF: Peak hourly flow (estimate) 15.00 MGD 

 

Table 3.2 Projected Dry Weather Flow Summary 

AADF: Annual average daily flow 5.00 MGD 

3MADF: Three-month average daily flow 6.37 MGD 

MMADF: Maximum month daily flow 6.74 MGD 

MDF: Maximum daily flow 8.36 MGD 

MWF: Maximum week flow 7.94 MGD 

M24HF: Minimum 24-hour flow 2.95 MGD 

PHF: Peak hourly flow 15.00 MGD 

See Table 3.3 for a summary of projected influent constituent concentration and loading data at 

AADF.  

Table 3.3 Projected Influent Constituent Concentration and Loading Data 

Influent Constituent Data Low High Average 

cBOD5 – Concentration (mg/L) 175 290 233 

cBOD5 – Loading (lbs/day) 7,298 12,093 9,695 

TSS – Concentration (mg/L) 150 240 195 

TSS – Loading (lbs/day) 6,255 10,008 8,132 

Total Nitrogen – Concentration (mg/L) 40 50 45 

Total Nitrogen – Loading (lbs/day) 1,668 2,085 1,877 

pH 6.5 8.0 7.0 

Temperature (deg C) 20 32 26 

3.3.2. Proposed Criteria for Flow Rate and Mass Loading Conditions 

As it is important that the relocated WRF be capable of coping with a wide range of probable 

wastewater conditions while complying with the overall performance requirements, establishing 

appropriate design criteria for flow rates and mass loadings is vital. Summarized in Table 3.4 are 

the flow rate and mass loading design criteria that were used in developing the Facility 

Relocation Alternatives. 
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Table 3.4 Flow Rate and Mass Loading Design Criteria 

Element Flow/Mass Loading Rate Design/Operation 

Hydraulics 

Flow Rate: 
Minimum 24-hour flow (M24HF) 

 
 
 
 

Flow Rate: 
Peak Hour Flow (PHF) 

Sizing of pipelines and channels to minimize low-velocity conditions and associated solids deposition as much as possible. 
 
Sizing of pumping facilities, pipelines, and channels. 
Sizing of physical unit operations: 

• screening/grit removal 

• clarifiers 

• filters 

• chlorine contact basins 
Sizing of all unit operations (freeboard). 

 

Biological reactor sizing 
Mass Loading: 

Maximum Month (MMAD) 
Sizing of biological treatment systems with the maximum SRT. 

Biological reactor oxygen (aeration) 
Mass Loading: 

Maximum Day (MDF) 
Sizing of aeration system for the maximum daily demands. 

Biological reactor oxygen (aeration) 
Mass Loading: 

Minimum 24-hour flow (M24HF) 
Sizing of aeration equipment turndown to meet minimum demands and mixing needs. 

Biological nutrient removal systems 

Mass Loading: 
Minimum Month 

 
Mass Loading: 

Maximum Month (MMAD) 

Design system performance for the minimum month and maximum month wastewater influent characteristics with the maximum and 
minimum recycle effects. Design for average temperature of the minimum month and maximum month. 

Unit equipment sizing  As required Size equipment to meet both maximum and minimum processing needs where appropriate 

Waste solids 
Mass Loading: 

Maximum Month (MMAD) 
Design for minimum SRT conditions under maximum monthly loading. Size aerated storage with minimum SRT and average solids 
concentration. 

Solids handling unit processes As required Size for the maximum day conditions, taking into consideration the expected operational schedule for the solids equipment. 

Chemical Storage and Feed 
Systems 

Flow Rate: 
Minimum 24-hour flow (M24HF) 

 
Flow Rate: 

Peak Hour Flow (PHF) 

Design chemical storage and feed system performance for the minimum and maximum treated effluent characteristics. Size feed 
system for PHF and storage system for 30 days.  
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3.3.3. Proposed Design Criteria for Nitrogen and Phosphorus Removal 

Some amount of nitrogen and phosphorus is removed during secondary treatment (i.e. 

carbonaceous BOD removal) by way of biomass cell growth and wasting from the process. 

However, secondary treatment is not generally sufficient to reliably achieve stringent nitrogen or 

phosphorus effluent requirements. Typically, biological and/or chemical treatment processes are 

utilized to achieve the level of treatment required for acceptable nutrient reduction. In general, the 

accepted levels of treatment for Total Nitrogen (TN) and Total Phosphorus (TP) are summarized 

below. 

Level 1 Nitrogen Limit (7 to 8 mg/l, annual average) - Level 1 nitrogen limits can be achieved 

biologically through a number of activated sludge or attached growth processes. Supplemental 

carbon is required for denitrification filtration. These processes typically include: 

• Modified Ludzack-Ettinger (MLE) 

• Extended Aeration Oxidation Ditches 

• Sequencing Batch Reactors (SBR) 

• Cyclic Aeration processes 

• Moving Bed Biofilm Reactor (MBBR) 

• Integrated Fixed Film Activated Sludge (IFAS) 

• Membrane Bioreactors (MBR) 

• Deep-Bed Denitrification Filtration 

Level 2 Nitrogen Limit (3 to 5 mg/l, annual average) - Level 2 nitrogen limits, generally referred 

to as Advanced Wastewater Treatment (AWT), can be achieved biologically through a number of 

activated sludge or attached growth processes. The lower end of Level 2 is considered the current 

limit of technology. Based on the influent wastewater characteristics, supplemental carbon is 

typically required for the secondary anoxic bioreactors. Supplemental carbon is required for 

denitrification filtration. The processes typically include: 

• 4-Stage Bardenpho (MLE with secondary anoxic and re-aeration zones) 

• Deep-Bed Denitrification Filtration 

Phosphorus Removal 

Currently, there are no phosphorus limits associated with the City’s WWTF discharge. However, 

there is a concern that phosphorus limits could be imposed on reclaimed water that contributes 

to phosphorus runoff to surface water. Alum or ferric chloride addition (chemical treatment) and 

the 5-Stage Bardenpho process (biological treatment) was considered in the Facility Relocation 

Alternatives to produce an effluent with a total phosphorous (TP) concentration of less than 1 

mg/L.  

The 5-Stage Bardenpho process is a biological process to remove both nitrogen and phosphorus. 

The process consists of an anaerobic zone followed by the 4-stage Bardenpho process (See 

Section 3.4.4). The initial anaerobic zone promotes the release and subsequent uptake of 

phosphorus by the microorganism population. 
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Summary of Proposed Design Criteria for TN and TP Removal 

The Facility Relocation Alternatives include Level 1 and Level 2 nitrogen removal capabilities 

based on current regulatory trends (i.e., toward more stringent conditions) and to provide the City 

flexibility in implementing an adaptive nitrogen management approach with respect to public 

access reclaimed water (i.e. irrigation). The Facility Relocation Alternatives considered 

chemical phosphorus removal capabilities and biological phosphorus removal capabilities (i.e. 

anaerobic zone or 5-stage Bardenpho).  

3.3.4. Impacts of Septic Tank Effluent Pump Stations 

The City’s existing wastewater collection system utilizes Septic Tank and Effluent Pump (STEP) 

system in certain areas within the City’s service territory. The STEP system is very similar to a 

low-pressure wastewater collection system. The difference is that a STEP system incorporates 

an on-site septic tank to capture most grit, grease and solids, and retains the sludge and floatable 

matter, and discharges a liquid effluent. Therefore, the potential decrease in wastewater 

constituent loading and/or strength from STEP systems was considered when developing the 

Facility Relocation Alternatives.  

3.3.5. Impacts of Water Conservation 

It is expected that water conservation practices will reduce the wastewater flow and increase the 

wastewater strength over time. Recent experience suggests that communities have encountered 

increases in wastewater strength resulting from the use of low-flow plumbing fixtures (i.e., low-

flush toilets, low-flow showerheads, etc.) or other behavioral changes (i.e., increased use of 

garbage disposals, etc.).  

The resulting increases in wastewater strength (and parallel decreases in flow) can pose 

significant challenges associated with operation of facilities outside of original design criteria and 

can result in facility capacity limitations. Therefore, this factor was considered when developing 

the Facility Relocation Alternatives.  

3.3.6. Impacts of Industrial Wastes 

It is expected that residential and commercial customers will be the main contributors to the 

wastewater flow received by the relocated WRF. The City does not have EPA defined Significant 

Industrial Users (SIU) as defined in FDEP Rule 62-625.200, discharging flows to the City’s WWTF. 

An industrial pretreatment program is not required for the City’s wastewater system at this time. 

Any future industrial waste discharge may change the wastewater characteristics dramatically. 

Depending on the type of industry, the impacts on individual water quality parameters may vary. 

Typically, such discharges may increase the COD and result in a high COD:BOD ratio. This 

reduces the biological degradable fraction of the wastes and poses a challenge to the biological 

process. Some types of industries may discharge material that may be toxic and interfere with the 

biological process. Therefore, pretreatment of any new industrial wastewater flows will be required 

to meet the proposed design loading conditions for the relocated WRF.   

3.3.7. Impacts of Resilience Considerations  

The resilience of a system, be it natural or engineered, is described as its inherent (or built-in) 

ability to accommodate severe and/or drastic fluctuations in the operating conditions and then 
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return to normal levels of service without sustaining permanent damage or change. As municipal 

wastewater treatment facilities are dynamic operations subject to extreme flows (ex. hurricane), 

power outages, toxic discharges (chemical, biological, or radiological), physical damage 

(accidents), sea level rise, and cyber-attacks, these factors were considered when developing the 

Facility Relocation Alternatives. 

3.3.8. Proposed Relocation Alternatives Design Effluent Criteria 

The Facility Relocation Alternatives were developed to sufficiently and reliably remove 

pollutants to achieve Part III public access reclaimed water standards. As discussed in Section 

3.4.8, other potential future pollutants such as Contaminants of Emerging Concern (CEC) and 

Disinfection By-Products (DBP) may become a concern for the City’s reclaimed water reuse 

potential in the future but are not anticipated to be an issue in the near term. However, as the 

regulatory environment changes, the impacts of these parameters may become more severe and 

advanced wastewater treatment (AWT) processes would likely be required.  

Based on the projected influent flow and loading conditions with a permitted treatment capacity 

of 5.0 MGD AADF, the following are the anticipated relocated WRF effluent requirements:  

• cBOD5 ≤ 5 mg/L 

• TSS ≤ 5 mg/L 

• Level 2 Total Nitrogen (TN ≤ 3 mg/L) removal capabilities with the operational 

flexibility to achieve Level 1 Total Nitrogen (TN ≤ 8 mg/L) if warranted 

• High level disinfection as defined by FAC Chapter 62-600.440(5) 

• pH ≥ 6.5 standard units and ≤ 8.5 standard units 

3.4. Treatment Technology Overview 
This section evaluates potential wastewater treatment technologies and processes for treating 

the pollutants in the City’s wastewater to achieve the established Part III public access reclaimed 

water quality standards and determine the treatment requirements for advanced treatment 

including direct potable reuse (DPR) or indirect potable reuse (IPR). 

While influent wastewater characteristics impact the wastewater treatment technology selection, 

the most appropriate technology depends on the end use and disposal methods of the reclaimed 

water. Reuse water must meet different classification and treatment requirements for the intended 

reuse application (i.e., public access reuse, deep well injection, DPR, IPR).  

Similarly, the biosolids management goals determine the most appropriate biosolids treatment 

technologies. Many considerations can impact biosolids treatment alternative selection, including 

the biosolids end use/disposal (i.e., are biosolids sent directly to a landfill, land applied, or used 

in an application where achieving Class A or Class AA biosolids may be desired now or in the 

future).  

Other site-specific impacts, such as land availability, the necessity of and level of odor control, 

and the existing site conditions can all influence the treatment technology selection. The 

interaction between various treatment processes also plays an important role in shaping the 
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treatment train. For example, if a facility site has limited land availability, membrane bioreactors 

(MBR), which have a small footprint, may be a more appropriate technology compared to a 

process using oxidation ditch technologies.  

3.4.1. Treatment Technology Prescreening  

In order to determine the most applicable and beneficial wastewater treatment technologies, four 

principals were used to prescreen each of the treatment technology alternatives: 

 
1. Technology alternatives must be capable of achieving the established treatment 

standards.  

2. Technology alternatives must be established, proven technologies that can be reliably 

implemented at full-scale without significant additional testing. 

3. In general, technology alternatives were evaluated based on the pollutant removal 

mechanism. Individual manufacturers/equipment/commercial names were referenced, but 

generally not evaluated individually. 

4. Technology alternatives that have specific local experience/application or in which the City 

has indicated specific interest were generally included in the evaluation. 

3.4.2. Preliminary Treatment Technologies  

Raw wastewater from the collection system must be screened prior to entering the biological 

treatment process to remove items such as rags, fibers, and other large debris. Influent screening 

protects the downstream treatment processes and equipment, assists in maximizing the 

associated treatment efficiency, and minimizes downstream operational and maintenance issues. 

Based on the hydraulics of the relocated WRF site, an influent master lift station will be required 

and flow equalization will be considered for further evaluation.  

Influent Master Lift Station 

There are four main types of pump station designs typically used for lifting raw sewage and all 

types have various sub-categories with different styles of pumps.  

Wetwell / Drywell Pump Station 

The wetwell/drywell design includes a wetwell to receive sewer influent and a separate drywell 

room to house the pumps, motors, discharge piping, and valves. Floatable material and settled 

solids that accumulate in the wetwell can be re-entrained by the addition of mixers or 

recirculation pumps. This type of pump station is moderately expensive to construct, primarily 

due to the two underground structures involved. Pump maintenance is facilitated by ease of 

access to equipment in the drywell.  

Self-Priming Pump Station 

In a self-priming pump station, depending on the depth of the influent sewer below the ground 

surface elevation, pumps can either be at grade or in a below grade drywell. The pumps are 

“self-priming” and typically capable of a vertical lift of up to 15 feet. Mixing is also needed to 

re-entrain floating and settleable material into the wastewater stream. This station is 

comparable in cost to a submersible pump station when the lift is low and pumps are installed 
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at grade. However, available pumps typically operate at lower efficiencies, resulting in higher 

power costs. 

Submersible Pump Station 

The submersible design consists of a wetwell with pumps specifically designed for 

submergence in wastewater. Discharge piping and valves are at grade or in a below grade 

vault. Supplemental mixing or recirculation is commonly provided to address floatables and 

settleable material. With only one deep below grade structure, submersible pump stations are 

usually the least expensive to construct. Access to pumps for maintenance is accomplished 

by removal of equipment from the wetwell with cranes or hoists located at grade. 

Archimedes Screw Pumps 

This type of station includes a large diameter open or enclosed steel screw that is set at an 

incline and rotated by a fixed speed motor. A maximum lift of 20 to 25 feet can be achieved. 

With most models and applications, variable flow output is realized without the cost of variable 

frequency drives merely by changing the submergence of the bottom end of the screw with 

fluctuating flows. Further, these are simple pumps that are easy to maintain and have a 

reliable history. Supplemental wetwell mixing is typically not needed. These are usually the 

most expensive stations to construct because of the large below ground wetwell and more 

extensive at grade construction. 

Selection of Influent Master Lift Station Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and eliminate 

alternatives that were fatally flawed, technically unproven, excessively expensive or otherwise 

unworthy of detailed evaluation. Ultimately, the influent master lift station technologies were 

narrowed down to submersible and Archimedes screw pumps for further consideration and 

evaluation in the Facility Relocation Alternatives.  

Coarse Screening 

Some method of coarse screening should be used at every WRF to protect the treatment 

processes from large debris. The coarse screening alternatives include trash racks, manually 

cleaned screens, and mechanically cleaned bar screens. 

Manually Cleaned Bar Screens 

Manually cleaned bar screens typically have an opening size of 1 inch to 2 inches. The 

bar configuration is typically set at a 30- to 45-degree angle from vertical to facilitate 

cleaning of the screen. The primary uses of manually cleaned bar screens are in older or 

smaller treatment facilities, or in bypass channels. Manually cleaned bar screens can 

require significant operator attention, and thus typically have a high associated O&M cost. 

Mechanically Cleaned Bar Screens 

Mechanically cleaned bar screens typically have an opening size of 1/2 inch or larger. This 

type of screen is self-cleaned and is ideal for deep influent channels that would be 

extremely difficult to clean manually. Mechanically cleaned bar screens are able to 

withstand high screening loads due to the relatively high screenings removal rates. This 
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type of screen is capable of treating high wastewater flow rates with a low head loss across 

the screen. Many different configurations of mechanically cleaned bar screens are 

available. The mechanically cleaned bar screens include chain driven rake, reciprocating 

rake, continuous belt, and spiral screen. 

Selection of Coarse Screening Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 

expensive or otherwise unworthy of detailed evaluation. Ultimately, the coarse screening 

technologies/processes were narrowed down to mechanically cleaned coarse screening 

for further consideration and evaluation in the Facility Relocation Alternatives.  

Fine Screening 

Fine screens are capable of achieving a greater removal of solids compared to coarse screens. 

Fine screens can be used in place of or following coarse screens where a greater removal of 

solids is required. Fine screens generally have openings less than 1/2 inch. The perforations of 

fine screens are configured in a V or wedge wire, perforated plate, or woven mesh. Fine screen 

alternatives include inclined (static), rotary drum screens, step/stair screens, band/belt fine 

screens, and ultra-fine screens. 

Rotary Drum Screen 

Rotary drum screens are rotating screens consisting of wedge wire or perforated plates 

with opening sizes ranging from 0.5 to 6 mm. Drum screens can be internally or externally 

fed. For internally fed screens, the flow enters the end of the drum and screenings are 

collected inside the drum and conveyed to a discharge point. The screened wastewater 

flows out of the drum. For externally fed screens, the flow enters the top of screen and 

screenings are collected on the outside of the drum and conveyed to a discharge point. 

The screened wastewater flows into the drum. Internally fed screens have a higher 

hydraulic capacity compared to externally fed screens. Rotary drum screens can be 

applied in channel or in vessel applications. A rotary drum screen can provide the required 

protection for membrane pretreatment. Rotary drum screens can be fully enclosed and 

the flow channels to and from the screens can be covered to control odors. 

Step/Stair Screen 

Step screens, also known as stair screens, can be sized down to 3-mm openings. The 

screened material on the screen face enhances the screening process by capturing 

particles smaller than the actual screen opening size. The step screen removes the 

screenings by stepping them up to a discharge point. These types of screens are best 

applied for deep channels and are typically installed at an angle of 40-60 degrees from 

vertical. Step screens are capable of screening high flows at a low head loss across the 

screen. These screens are also capable of handling a high screenings load.  
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Belt/Band Screen 

Band screens, also known as belt screens, have openings as fine as 2 mm and utilize a 

center feed design point. Band screens are relatively compact, requiring a reasonably 

small footprint. A band screen can provide the required protection for membrane 

pretreatment, although most MBR manufacturers prefer rotary drum screens due to their 

ability to minimize bypass of solids. 

Ultra-Fine Screens 

Ultra-fine screens typically have an opening size of 0.06 to 0.25 inch (0.2 to 1.5 mm). 

Ultra-fine screens are placed after coarse or fine screens but cannot be used as the sole 

screening mechanism due to the likelihood of the screen clogging or blinding.  

MBR Process Screening  

As debris in the flow stream could damage membrane fibers, fine screening is required by 

membrane manufacturers to remove the debris and protect the downstream membranes. 

Based on requirements from MBR manufacturers, fine screening systems should have a 

maximum opening size of 1 to 2 mm. In addition, the fine screens should be equipped with 

a perforated plate style screen to better screen stringy or fibrous material that could collect 

in the MBR basins. These fibers could ultimately tangle around the membrane fibers, 

affecting the operation of the system and the life span of the membranes. Coarse 

screening prior to fine screening to prevent the large debris from blinding the fine screen 

should be considered. 

Selection of Fine Screening Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 

expensive or otherwise unworthy of detailed evaluation. Ultimately, the fine screening 

technologies/processes were narrowed down to rotary drum and belt/band fine screening, 

both for conventional and MBR treatment process for further consideration and evaluation 

in the Facility Relocation Alternatives. A specific technology evaluation for washing and 

compacting the screenings was not conducted. However, a screenings washer/compactor 

system is recommended and was included with all the facility relocation alternatives.  

Grit Removal 

A grit removal process physically removes heavy, abrasive, inorganic solids from the flow stream. 

The removal of such grit, including sand, gravel, and other large particles, is important to protect 

the downstream process equipment from excessive wear, reduce the formation of deposits in 

pipelines and process basins, and reduce solids handling.  

A properly designed and operated grit removal system should effectively remove grit of the size 

range that would be harmful to downstream processes, through either abrasion and wear of 

mechanical equipment, plugging of pipes, or settlement in the relatively quiescent zones of 

tanks/processes. All open-tank grit removal facilities would require covers for containment and 

odor control.  
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Grit removal alternatives discussed in this section include aerated grit chambers, mechanical 

vortex systems, free vortex systems, and horizontal flow systems.  

Aerated Grit Removal 

Aerated grit chambers use a specific velocity of roll or agitation to keep organics in 

suspension while settling out the grit. If the velocity is properly adjusted, roll can produce 

a very low percentage of organic material in the grit. A simple mechanical design is utilized 

for this type of grit removal, which includes no moving parts below the water surface.  

Free Vortex Grit Removal  

A vortex grit removal system consists of a circular, conical-shaped chamber in which the 

flow enters tangentially, creating a vortex flow pattern. The process works on the principle 

of gravity and centrifugal action in the chamber. Upon entering the chamber, the grit is 

moved to the outside of the chamber due to the centrifugal forces created by the spiraling 

flow and settles by gravity into the bottom grit hopper. Effluent exits at the top of the 

chamber. The grit settles into the hopper and is then removed by a grit pump to a grit 

washer/classifier. The main benefits of vortex grit removal are that it is lower in cost than 

an aerated system and typically does not require odor control. However, the short 

detention time of vortex grit removal process can decrease the efficiency of fine grit 

removal and can limit its ability to handle flow fluctuations in comparison to that of an 

aerated process. Vortex systems are generally classified as mechanically induced vortex 

or free vortex. 

Mechanically Induced Vortex Grit Removal 

A mechanically induced vortex system uses a rotating turbine to control the velocity inside 

the circular chamber. The turbine impeller is located at the center of the chamber, above 

the grit collection hopper. The lifting action created by the impeller suspends the lighter 

organic material that exits the basin through the effluent channel. Many manufacturers 

offer grit chambers with either a flat bottom or a sloped, conical bottom. Mechanical vortex 

grit systems provide operational flexibility for adequately handling variable flow rates. 

Horizontal Flow Grit Removal 

In a horizontal flow grit system, grit removal is based on achieving a constant velocity in 

the grit chamber. The wastewater flow passes in a horizontal direction, and the straight-

line flow velocity is controlled by the dimensions of the unit, an influent distribution gate, 

and a weir at the effluent end. While horizontal flow grit chambers are simple to operate, 

they are not widely used. The main disadvantages include the significant impact of 

turbulence on the system performance, the requirement of maintaining a constant velocity 

of approximately 1 foot per second, and the fact that it is an older technology with limited 

suppliers in the market. 

Selection of Grit Removal Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 
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expensive or otherwise unworthy of detailed evaluation. Ultimately, the grit removal 

technologies/processes were narrowed down to aerated, free vortex, and mechanically 

induced vortex grit removal systems for further consideration and evaluation in the Facility 

Relocation Alternatives.  

Flow Equalization 

A flow equalization basin stores excess wastewater during diurnal flows and wet weather events. 

The flow equalization basin is aerated to provide mixing intensity and add dissolved oxygen into 

the stored wastewater to prevent it from becoming septic. Flow equalization is included for further 

consideration and evaluation in the Facility Relocation Alternatives. 

3.4.3. Primary Treatment Technologies 

The role of primary treatment is to remove readily settleable solids and floating materials from the 

flow stream. Primary treatment is accomplished by primary clarification methods. The main 

objective of primary clarification is to reduce the load on the downstream biological treatment 

system. By decreasing the biological load on the downstream biological treatment process, the 

aeration costs for the biological treatment process are also reduced. Primary clarification is 

typically recommended for influent wastewater containing TSS greater than 500 mg/L. For space 

limited treatment facility sites, primary clarification is not recommended as this process adds 

additional treatment basins to the required treatment processes.  

Selection of Primary Treatment Technologies for Further Consideration  

Primary treatment was not recommended for further consideration and evaluation since the 

influent wastewater is not expected to contain TSS greater than 500 mg/L and the relocation site 

is space limited. 

3.4.4. Biological Treatment Technologies 

The function of the biological treatment process is to remove BOD, COD, TSS, suspended and 

non-settleable colloidal solids, nitrogen, and phosphorous from the wastewater to below 

acceptable effluent limits. 

Biological treatment processes utilize attached growth and suspended growth processes to 

maintain biological activity. Suspended growth processes use biomass suspended in the 

wastewater to perform the required biological transformations. Suspended growth systems 

include sequencing batch reactors, activated sludge processes, and membrane bioreactors. 

Attached growth processes use biomass attached to media to perform the required biological 

transformations. In these applications, the attached growth forms a film on the media referred to 

as biofilm. Attached growth systems include trickling filters, rotating biological contactors, and 

packed bed reactors. Integrated fixed film activated sludge (IFAS) incorporates both suspended 

and attached biological growth processes. Biological processes typically operate in a continuous 

flow mode of operation but can also be operated in a batch process mode. A recycle stream is 

typically used in the biological treatment process to maintain the microorganism population within 

the treatment process. The solids retention time and hydraulic retention time of the biological 

process are critical to achieving adequate biological treatment. Nitrogen is removed in the 

biological treatment process through the two-step process of nitrification and denitrification. Many 
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biological treatment processes are designed to include both processes. Phosphorus is removed 

in the biological treatment process through an initial anaerobic zone to promote the release and 

subsequent uptake of phosphorus by the microorganism population. 

The biological treatment alternatives discussed in this section include sequencing batch reactors, 

trickling filters, activated sludge including conventional, MLE and extended aeration, integrated 

fixed film activated sludge, and membrane bioreactor processes. 

Sequencing Batch Reactor 

A sequencing batch reactor (SBR) provides biological treatment through a batch process utilizing 

suspended biological growth processes. The process is accomplished in five main stages within 

one process basin: fill, react, settle, decant, and idle. The fill cycle represents the period when the 

influent wastewater is pumped into the SBR vessel and distributed into an existing sludge blanket 

contained in the vessel. The fill can occur under mixed or unmixed conditions, and/or aerated or 

unaerated conditions, depending on the treatment objectives. The react cycle includes mixing and 

aeration of the wastewater in the SBR vessel. The settle cycle allows the mixed liquor solids to 

settle, creating a supernatant layer on the top of the vessel. The decant cycle allows the 

supernatant to be drawn off the top of the vessel and transferred to a separate filtration process. 

The idle cycle promotes sludge wasting to maintain the desired MLSS concentration in the SBR 

reactor. Once a batch is complete, the process starts again. 

Sequencing batch reactors produce a relatively high-quality effluent at widely varying flows and 

loadings. The process does not require a sludge recycle system or a separate clarification 

process. Filtration is required following the SBR process to achieve public access reclaimed water 

standards. The batch process may require post flow equalization prior to filtration. The SBR 

process can be accomplished in a relatively small footprint as it combines multiple processes in 

one basin. The flexible design of SBRs can accommodate varying flow rates and wastewater 

quality. To accommodate continuous flow, multiple SBR tanks can be provided such that one tank 

receives flow while the other completes its treatment cycle. 

SBRs remove organic material and suspended solids similar to other conventional activated-

sludge systems and can also be used to biologically remove nutrients such as nitrogen and 

phosphorus. The SBR process provides system flexibility for operations staff to adjust time 

intervals for each cycle to produce the desired process modifications and easily adapt to effluent 

limitations. 

Trickling Filters 

Trickling filters consist of a fixed bed of rocks, gravel, or plastic media to promote attached 

biological growth. A biofilm grows and builds up on the media until it eventually sloughs off. Within 

the filter, wastewater is evenly distributed over the media by distribution arms that provide a 

uniform application rate. The wastewater flows downward, through the bed of media via gravity. 

Aerobic conditions are maintained in the filter by splashing, diffusion, forced or natural air. 

Treatment occurs as the wastewater flows over the attached biofilm. Trickling filters may be 

circular or rectangular in shape and are equipped with an underdrain system to collect the effluent. 

Trickling filters are an older and not widely used technology with limited suppliers in the market. 
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Activated Sludge  

The activated sludge process involves the production of an activated mass of microorganisms 

capable of stabilizing a waste aerobically. Activated sludge is a proven technology that produces 

relatively high-quality effluent. The activated sludge treatment process utilizes a suspended 

growth process to achieve biological treatment. The process has three main components: an 

aerated reactor for the microorganisms to achieve treatment while in suspension; liquid/solids 

separation (commonly achieved in a clarification tank); and a return activated sludge recycle 

system to return solids from the separation process back to the reactor. Filtration is required 

following the clarification process to achieve public access reclaimed water standards. Flow 

equalization may be required upstream of the activated sludge process to minimize the impacts 

of peak flows to the process.  

Many variations of the activated sludge process are available such as conventional plug flow, 

oxidation ditch, Modified Ludzack-Ettinger (MLE), Bardenpho, step feed, contact stabilization, 

high purity oxygen, and extended aeration. This section specifically discusses conventional plug 

flow tapered diffused aeration, MLE, Bardenpho, and oxidation ditch type activated sludge 

processes. 

Conventional Activated Sludge - Tapered Diffused Aeration   

The aerobic zones of the reactor are equipped with diffusers to provide air for the biological 

treatment process. The diffuser density is typically the highest in the first aerobic zone and 

decreases in subsequent zones to achieve a tapered aeration effect. The anoxic zones 

are equipped with submersible mixers to keep the mixed liquor in suspension and well 

mixed at all times. Tapered aeration can increase process control and improve energy 

efficiency by providing more air (more diffusers) in the first zone, less in the second zone, 

and the least in the third zone. 

Modified Ludzack-Ettinger Process 

The flow configuration for the Modified Ludzack-Ettinger (MLE) type activated sludge 

process is similar to a conventional configuration. However, the MLE process includes an 

additional solids recycle stream, provided as an internal recycle from the aerobic zone to 

the influent. The internal recycle enhances nutrient removal. The MLE activated sludge 

process combines an anoxic zone with an aerobic zone in a common basin structure. Flow 

first enters the anoxic zone, where it is mixed with internally recycled mixed liquor. Aeration 

is not provided in the anoxic zone. The combination of raw wastewater, RAS, and nitrified 

mixed liquor under anoxic conditions (nitrate, but no free oxygen) promotes denitrification, 

where microorganisms in the mixed liquor use nitrate as their oxygen source to metabolize 

the organic material in the raw wastewater - thereby reducing nitrate and releasing 

nitrogen gas to the atmosphere. In the aerobic zone, influent ammonia is converted to 

nitrate by nitrifying microorganisms. 

Options for operational flexibility in an MLE process include compartmentalization (zones) 

to facilitate variations in the aeration and anoxic zone volumes and alternative routings of 

feed (i.e. step feed) and recirculation streams. 
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Bardenpho Process 

The Bardenpho process (4-stage or 5-stage) has been used successfully to meet a total 

nitrogen limit of 3.0 mg/L and total phosphorus limit of 1.0 mg/L.  

The 5-stage Bardenpho process includes an initial anaerobic reactor followed by a primary 

anoxic zone, primary aeration zone, secondary anoxic zone and re-aeration zone in series 

through the process tank. The first-stage anaerobic zone is used for biological phosphorus 

removal while the remaining anoxic and aeration zones are primarily for nitrogen removal. 

The first anoxic zone and aeration zone are essentially the same process as the MLE 

process. However, a secondary anoxic zone is also provided for additional denitrification 

to further reduce the effluent total nitrogen from this process. The reaeration zone at the 

end is provided to add dissolved oxygen to the mixed liquor prior to the secondary 

clarifiers. To provide sufficient food (carbon) to complete the denitrification reactions, a 

supplemental carbon feed (ex. methanol or glycerin) could be required in the secondary 

anoxic zone.  

The 4-Stage Bardenpho process operates in the same configuration as the 5-Stage 

Bardenpho process without the initial anaerobic zone at the influent end of the aeration 

tank. Because the microorganisms responsible for denitrification are not competing with 

phosphorus accumulating organisms, better nitrogen reduction may be achieved in the 4-

Stage Bardenpho process than in the 5-Stage Bardenpho process.  

Oxidation Ditch 

Oxidation ditches often use a ring or oval shaped channel equipped with mechanical 

aeration and mixing – typically accomplished by surface mechanical aerators. The tank 

configuration, aeration and mixing devices promote plug flow for a system with a relatively 

long hydraulic detention time. With oxidation ditches, the SRT is typically increased to 20 

to 30 days. Nitrification and denitrification can occur in a single tank 

 

Oxidation ditches require little maintenance, due to the small amount of mechanical 

equipment required, and often produce less odors compared to other biological treatment 

processes. The oxidation ditch process typically occurs in two process basins. Oxidation 

ditches require a large footprint. However, capital costs can be low in addition to providing 

low operating costs due to reduced solids handling requirements and power requirements 

compared to other biological treatment technologies. The basin aerators can be designed 

to allow for deep basins with a smaller footprint. Minimal mechanical equipment is required 

for the process. 

Moving Bed Biofilm Reactor and Integrated Fixed Film Activated Sludge 

There are two versions of the attached growth process: moving bed bioreactor (MBBR) and 

integrated fixed film activated sludge (IFAS). These attached growth processes differ from the 

more traditional attached growth processes in that the media is submerged below the water 

surface. Both the MBBR and IFAS processes occur in a similar configuration as the CAS process 

consisting of an activated sludge basin along with a secondary clarification process. The primary 
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difference is the IFAS process returns activated sludge (RAS) to allow the cultivation of 

suspended biomass in addition to the attached biomass.  

IFAS is a potentially good solution for several applications: existing activated sludge treatment 

facilities that require expansion but have limited site availability; facilities with marginal final 

clarifier performance and significant risk for washout; and facilities with adequate leniency in the 

existing plant hydraulic profile. The IFAS process is not economical compared to the CAS process 

for a new WRF design with adequate available land area. However, the IFAS process does 

require a smaller footprint compared to other processes and can be desirable if the basins need 

to be covered to minimize visual or odor issues.  

Membrane Bioreactor 

The membrane bioreactor (MBR) process utilizes suspended growth biological treatment in an 

activated sludge process followed by membrane filtration to achieve solids-liquid separation. The 

MBR treatment train is similar to conventional treatment processes except that membranes 

replace the secondary clarifiers and tertiary filters. The effluent TSS concentration is low enough 

that tertiary filtration is not required. In the MBR process, the MLSS can be increased beyond that 

which is possible in CAS systems. Typically, MBR systems operate at MLSS concentrations in 

the range of 8,000 to 10,000 mg/L, compared with approximately 2,500 to 3,000 mg/L in a CAS 

system. The higher MLSS provides the benefit of greater treatment capacity per unit volume of 

aeration basin. However, in order to minimize the solids buildup near the membrane surface, 

which would reduce the flow of water through the membranes, air is introduced to scour the 

membrane surface which can increase energy costs.  

The consistently low TSS concentration in the MBR effluent also promotes more efficient 

disinfection and enables utilization of more disinfection process options. MBR effluent is most 

compatible with advanced treatment technologies such as advanced oxidation processes (AOP) 

to destroy remaining organic compounds.  

Membranes typically must be replaced every 10 years and typically have higher energy costs 

than CAS. Process equalization is typically required prior to the MBR process to help eliminate 

the stress of peak flows on the membranes.  

Selection of Biological Treatment Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies in this section and eliminate alternatives that 

were fatally flawed, technically unproven, excessively expensive or otherwise unworthy of detailed 

evaluation. Ultimately, the biological treatment technologies/processes were narrowed down to 

include 4-stage Bardenpho and MLE processes for nitrogen removal, CAS tapered diffused 

aeration treatment, SBR treatment, and MBR treatment for further consideration and evaluation 

in the Facility Relocation Alternatives.  

3.4.5. Secondary Clarification Technologies  

The primary purpose of the secondary clarification process is to separate the treated water from 

the activated sludge following the biological process. Solids separation is the final step in the 

production of a well-clarified stable effluent, and as such, represents a critical link in the operation 
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of an activated sludge treatment process. Clarification can occur in conventional clarification 

processes and high rate clarification processes. Conventional clarifier basins can be configured 

as circular or square - although circular basins are more common. High rate clarification 

processes include ballasted flocculation and dissolved air flotation. High rate clarification 

processes use modifications or alternatives to the flocculation and sedimentation processes 

utilized by traditional clarifiers. Consequently, high rate clarification processes may be operated 

at hydraulic and/or solids loading rates greater than those of typical clarifiers. Secondary 

clarification is necessary following CAS, IFAS, and trickling filters. Secondary clarification is not 

required if SBR and MBR technology is utilized.  

Selection of Secondary Clarification Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies in this section and eliminate alternatives that 

were fatally flawed, technically unproven, excessively expensive or otherwise unworthy of detailed 

evaluation. Ultimately, the secondary clarification technologies/processes were narrowed down 

to include only conventional, circular secondary clarification for further consideration and 

evaluation in the Facility Relocation Alternatives.  

3.4.6. Tertiary Filtration Treatment Technologies  

The purpose of tertiary filtration is to remove suspended solids that carry over from the biological 

treatment process and/or secondary clarifiers, and to condition the water, providing a high-quality 

filtrate to optimize the efficiency of the disinfection process. Tertiary filtration is a vital component 

in producing public access reclaimed water. The filtration alternatives discussed in this section 

include granular media filters, disc filters, and membrane filtration. 

 

The filtration technology should consider the removal efficiency of Giardia cysts and 

Cryptosporidium oocysts. These two organisms are microscopic parasites that can infect both 

humans and animals and cause several serious intestinal illnesses. Their tough outer shell 

protects them from certain filtration and chemical (i.e. chlorination) treatments. Giardia and 

Cryptosporidium are currently not regulated by the Florida Department of Environmental 

Protection (FDEP), but potential future regulations should be considered when evaluating filtration 

technologies. 

Granular Media Filters 

Multiple configurations of granular media filters are available. The types of granular media filters 

discussed in this section include conventional downflow filters, deep bed downflow filters, 

continuous upflow filters, and traveling bridge filters. 

Conventional Downflow Media Filtration and Deep Bed Downflow Filtration 

Filters are designed with mono-, dual-, or multi-media configurations supported by an 

underdrain system. Mono-media filters experience rapid head loss buildup as particles are 

generally retained within the top few inches of sand, while dual- and multimedia filters 

allow particles to penetrate deeper into the media bed, and thus experience slower head 

loss formation and have longer filter run times. The filtration/backwash cycle is sequential. 
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Therefore, multiple filters are typically provided to account for one filter being out of service 

during backwash. Filtration rates are typically 2 to 5 gpm/sf. 

 
The footprint requirements for conventional downflow granular media filters are generally 

larger than other filtration technologies. Deep bed downflow filters are similar to 

conventional downflow media filters, except that the depth and size of media is greater 

than a conventional filter in order to store more solids and extend the filter run time 

between backwash cycles. Media depths generally range from 6 to 9 feet. 

Denitrification Filtration 

The deep bed downflow filters can also operate as denitrification filters and be 

used for the removal of nitrate and suspended solids in a single treatment step. 

The deep bed filter denitrification process is an attached growth biological 

denitrification process typically used as the final treatment step in a Level 2 total 

nitrogen removal process. To provide sufficient food (carbon) to complete the 

denitrification reactions, a supplemental carbon feed (ex. methanol or glycerin) is 

required in the denitrification filters.   

Upflow Continuous Backwashing Filters 

Continuous backwash filters are a type of deep bed granular media filter. As the name 

implies, these filters backwash while in operation, and involve the movement of the media 

in the cleaning process. These filters are designed in modules and may be fitted into a 

rectangular housing constructed of cast-in-place concrete. The primary auxiliary 

equipment required for the continuous backwash filter includes an airlift pump and an air 

compressor that supplies air to the airlift pump.  

Traveling Bridge Filters 

Traveling bridge filters are low head (typically one foot of head loss), shallow media depth 

(16 to 24 inches), gravity-type filters. Filter media can be mono (sand) or dual (sand and 

anthracite). These types of filters are divided into individual cells. The traveling bridge 

traverses the length of the bed, backwashing one cell at a time, such that the entire filter 

does not have to be taken off-line. Typically, multiple filters are installed with common-wall 

construction. 

Disc Filtration 

Disc filtration uses cloth media or stainless-steel fabric to filter out particles in wastewater. 

Removable filter cloth or stainless-steel fabric segments are mounted on a center manifold to 

form double-sided discs. There are two major configurations of disc filtration systems. In both 

configurations, filter discs remain static during filtration. As the solids mat is formed on the media, 

the hydraulic resistance increases, and the hydraulic head loss rises. When a pre-determined 

head loss setpoint is reached, a level sensor automatically activates a backwash procedure. Filter 

discs rotate slowly during backwash to make certain each disc segment is cleaned. Backwash 

water is discharged through the tank drain piping or the center collection trough. 
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Outside-in flow: Clarified effluent enters the filter tank and passes through the cloth 

media or stainless-steel fabric by gravity. The filtrate enters the internal portion of the discs 

and is directed to discharge from the center manifold. Solids are retained outside of the 

disc surface and accumulate on the media. The filter discs are fully submerged during 

filtration. During backwash, solids are removed by suction “shoes” as the disc rotates and 

pumped out of the filter basin to the headworks. Discs can be individually cleaned without 

interrupting the filtration process. 

 
Inside-out flow: Clarified effluent flows by gravity into the filter segments through the 

center feed drum. Filtration occurs as water flows from the inside to the outside of the disc 

through the filter cloth. Solids are retained within the filter discs. The filter discs are 60 

percent submerged during filtration. Using counter-current backwash, solids are removed 

by a spray wash system and drained to a collection trough.  

Drum Filters 

Drum filters utilize a microscreen concept for solids separation. Water passes into the 

center of the drum, which is covered by a polyester or stainless-steel fabric. Water passes 

through the fabric by gravity and solids are retained on the inside of the drum. A series of 

nozzles outside the drum sprays through the fabric as the drum rotates and solids are 

collected by a backwash trough and conveyed out of the filter.  

Traveling Bridge Cloth Media Filtration 

This type of cloth media filtration combines a cloth media with a traveling bridge backwash 

configuration. This type of filtration can achieve 2.5 to 3 times the flow capacity of a 

granular media traveling bridge filter with an equivalent footprint. This configuration can 

be used with existing WRFs needing to expand their hydraulic capacity. The cloth media 

can be retrofitted into existing filtration basins. 

Membrane Filtration  

Microfiltration (MF) and ultrafiltration (UF) processes utilize membranes with pore sizes ranging 

from 0.1 to 10 micrometers (μm) in a low-pressure application (up to approximately 30 psi). Solids 

removal is achieved through size exclusion in which particles larger than the membrane pore size 

are retained on the membrane surface and filtered water passes through the membrane (filtrate). 

Membranes are typically air scoured on a frequent cycle to physically remove solids accumulated 

on the membrane surface. Periodic chemical cleaning is required to remove scaling and prevent 

long-term fouling. MF/UF processes are capable of reliably producing a high-quality effluent, with 

turbidity less than 0.1 NTU. Membranes are available in an outside-in or an inside-out 

configuration and can be installed in pressure vessels or directly submerged in a tank. Membrane 

filtration is achieved in a compact footprint, due to the associated high loading rates. Refer to 

Section 3.4.4 for additional information on the MBR process using membrane filtration 

technology. 

Selection of Tertiary Filtration Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies in this section and eliminate alternatives that 
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were fatally flawed, technically unproven, excessively expensive or otherwise unworthy of detailed 

evaluation. Ultimately, the biological treatment technologies/processes were narrowed down to 

include disc filtration (cloth media and stainless-steel fabric), deep-bed downflow filtration, and 

membrane filtration (MBR alternative only) for further consideration and evaluation in the Facility 

Relocation Alternatives.  

3.4.7. Disinfection Treatment Technologies 

Disinfection is the inactivation, or killing, of pathogens in water. This process is a necessary barrier 

to prevent the transmission of waterborne diseases by microorganisms. All wastewater treatment 

systems must provide disinfection. In general, the disinfection requirement for wastewater is to 

achieve pathogen inactivation and fecal coliform reduction, and to maintain disinfection residual 

for reclaimed water distribution systems using chlorine or other disinfectants that can provide 

measurable residuals. Maintaining a residual chlorine concentration is necessary to prevent 

bacterial growth in the reclaimed water distribution system. For some effluent discharge 

applications (i.e., discharge to surface water), a residual cannot be present. Dechlorination may 

be necessary for such applications. Another important consideration driving disinfection process 

selection is the control of disinfection byproduct (DBP) formation. The end use of the effluent may 

dictate the type of disinfection, depending on the necessity of DBP formation mitigation. The 

disinfection alternatives discussed in this section include gaseous chlorine, bulk sodium 

hypochlorite, onsite generated sodium hypochlorite, chloramines, UV disinfection, and ozone.  

Chlorination 

Chlorination of wastewater to provide disinfection has been an industry standard for many years. 

Chlorination can be accomplished using gaseous chlorine, liquid chlorine (bulk or onsite 

generated), or chloramines. In general, chlorine is an effective disinfectant. It is very effective for 

virus inactivation but is not as effective for Giardia cysts and Cryptosporidium oocysts inactivation 

when compared to UV. A chlorine contact basin is typically required to achieve the concentration 

multiplied by time (CT) requirement of disinfection. Dechlorination may be necessary for end use 

applications associated with surface water discharge, to comply with the NPDES requirements. 

Gaseous Chlorine  

Gaseous chlorine has a long history of successful operation for disinfection in wastewater 

treatment plants. It is readily available in conventional 150-pound cylinders and 1-ton 

containers and provides an economical option for disinfection. However, there are safety 

concerns associated with the use of chlorine gas.  

Liquid Chlorine (Bulk) 

Bulk sodium hypochlorite (NaOCL) is also known as bleach. The 12.5 percent sodium 

hypochlorite solution is widely used and has a long history of successful disinfection in the 

wastewater treatment industry. Bulk sodium hypochlorite is considered a hazardous 

material, but is safer to transport, store, and handle than gaseous chlorine. The storage 

and feed systems are inexpensive to construct; but the chemical costs associated with 

bulk deliveries are expensive compared to gaseous chlorine and the O&M costs for using 

onsite generated sodium hypochlorite. The bulk chemical feed process is relatively easy 

to operate and maintain. Bulk sodium hypochlorite solutions degrade rapidly under 
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elevated temperature and exposure to UV, thus reducing the concentration of the effective 

chlorine content. In addition, the potential for air binding, plugging, and mechanical 

malfunction can be operational challenges associated with the use of this chemical. 

 
Liquid Chlorine (Onsite)  

Liquid chlorine can be generated on site in the form of sodium hypochlorite solution by 

combining salt, water, and electricity. The generated solution is typically less than 1 

percent concentration, which is considered a non-hazardous material. Since the chemical 

is generated onsite and at a lower concentration, there is less concern for chemical 

degradation compared to bulk chlorine. Consequently, consistent solution strength is 

provided for disinfection. In addition, producing chlorine on site provides operational staff 

with flexibility in chemical production and operations. On-site sodium hypochlorite 

generation generally requires a higher initial capital investment than comparable bulk or 

gaseous chlorine systems. However, the O&M costs are generally considerably lower than 

comparable bulk systems. From a life cycle standpoint, onsite generation could offer cost 

savings, especially for high chemical use or large facilities.  

 
Chloramines 
The use of chloramines in wastewater treatment has become more common due to their 

ability to provide a degree of disinfection without substantial DBP formation. 

Chloramination is accomplished by combining free chlorine with ammonia to form 

chloramine. Chloramination requires two chemical feed systems for two hazardous 

chemicals. Consequently, the system generally requires a higher initial capital cost and 

additional O&M considerations. Chloramine is not as strong a disinfectant as chlorine and 

is not recommended as a primary disinfectant by the USEPA. Chloramine, does however, 

form a persistent disinfectant residual.  

Ultraviolet Disinfection 

Ultraviolet (UV) emits light rays that inactivate pathogens in water. The UV energy is generated 

electrically with special germicidal lamps. The UV disinfection process can be accomplished in 

either a closed vessel or open channel reactor. UV light can be produced by low-pressure, 

medium-pressure, or high-intensity lamps. The use of UV light as a disinfectant does not create 

any disinfection byproduct (DBP) formation and no in-stream chemicals are required to achieve 

primary disinfection. The UV process has a relatively high electrical power consumption that can 

contribute to high O&M costs and UV disinfection can only be used to achieve primary disinfection. 

Therefore, an additional disinfection process is necessary to provide secondary disinfection for 

reuse applications. As a primary disinfectant, UV provides a safe disinfection process within a 

compact footprint. Closed vessel reactors require a smaller footprint than open channel reactors. 

UV disinfection can be easily upgraded with the addition of more lamps, and also provides 

flexibility for treating future CECs (See Section 3.4.8). If required, the use of UV disinfection 

prevents the need for a dechlorination process prior to discharge.  

Ozone  

Ozone is formed when pure oxygen is passed through an electrically charged reactor. The ozone 

is then fed as a gas to the wastewater. Besides disinfection, ozone is effective in addressing taste 
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and odor, trace organic compounds, and helps to remove CECs (See Section 3.4.8). Ozone is a 

strong oxidant and disinfectant and does not form chlorinated DBPs. However, ozone does react 

with bromide and forms another regulated DBP – bromate. Similar to UV disinfection, ozonation 

still requires a secondary disinfectant to maintain a residual within the reclaimed distribution 

system. In general, high capital and O&M costs are associated with the use of ozone as well as 

safety concerns associated with the storage and use of liquid oxygen. The use of ozone as a 

disinfection agent wouldn’t be justified unless there are other drivers (e.g., removal of CECs or 

treatment process requiring improvements). 

Advanced Oxidation Process 

Advanced oxidation processes (AOP) are a technology, which destroy contaminants by 

converting them to carbon dioxide and water. The current AOPs include high intensity UV coupled 

with oxidants such as hydrogen peroxide or ozone. Most systems consist of several reaction 

chambers with UV lamps and oxidant injectors. AOP systems are generally complicated, energy 

intensive, and operation and maintenance intensive. The capital costs and the associated 

operation and maintenance requirements do not justify the recommendation of the AOP at this 

time. However, if future regulations require treatment or removal of CECs (See Section 3.4.8), 

AOPs may need to be further considered. 

Selection of Disinfection Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies in this section and eliminate alternatives that 

were fatally flawed, technically unproven, excessively expensive or otherwise unworthy of detailed 

evaluation. Ultimately, the disinfection technologies/processes were narrowed down to 

chlorination using gaseous and liquid (bulk) chlorine for further consideration and evaluation in 

the Facility Relocation Alternatives.  
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3.4.8. Advanced Contaminant of Emerging Concern Removal Technologies 

Although wastewater treatment systems are designed to remove pollutants, there is potential for 

trace levels of unregulated contaminants to be present in public access reclaimed water. 

Improvements in laboratory testing capabilities have allowed measurement of these contaminants 

to very low concentrations. There is an emerging awareness of the potential for these chemicals, 

known as contaminants of emerging concern (CEC), to be present in every portion of the water 

cycle – drinking water, groundwater, surface water and wastewater. These emerging 

contaminants, ranging from pharmaceuticals and personal care products (PPCP) to persistent 

organic pollutants used in many industrial processes are important to quantify because the risk 

they pose to human health and the environment is not yet fully understood. CECs is the general 

term covering a wide class of different types of chemical compounds, including, but not limited to, 

the following: 

 

• Poly- and Perfluoroalkyl substances (PFASs), also commonly referred to as Perfluorinated 
chemicals (PFCs) 

o Perfluorooctanoic acid (PFOA or C8) and perfluorooctane sulfonate (PFOS) 

• Endocrine disruptors (EDC) 

• Industrial Chemicals 

• Pesticides 

• Disinfection By-Products (TTHM and HAA5) 

• Pharmaceuticals and Personal Care Products (PPCP) 

• N‐Nitrosodimethylamine (NDMA) 

• 1,4‐Dioxane 

• Hexavalent Chromium (chromium-6) 

• Brominated Compounds 
 
These compounds may pose long-term health effects even if ingested in small quantities (in the 

microgram and nanogram range). With the advent of new analytical techniques capable of 

measuring extremely low concentrations, numerous trace organic compounds have been 

detected in treated wastewater. However, the long-term health and environmental effects of most 

CECs are not yet well understood. Although it is too early in the regulatory process to determine 

which contaminants may be regulated and to what level, the City should be aware of these 

contaminants and understand the impacts of possible future regulations. The removal of such 

contaminants should also be taken into consideration when planning and implementing either the 

Facility Rehabilitation or Facility Relocation Alternative. 

 

As such, conventional wastewater treatment processes are not designed to remove CECs but are 

designed to meet effluent quality parameters such as TSS and BOD. Therefore, multiple 

advanced treatment alternatives were evaluated based on the feasibility of removing CECs based 

on potential future regulatory requirements. The Facility Relocation Alternatives considered 

conventional treatment technologies, such as membrane filtration, that were conducive to 

advanced wastewater treatment processes. The advanced treatment technologies evaluated are 

consistent with current direct potable reuse (DPR) and indirect potable reuse (IPR) treatment 

standards and trends. The advanced treatment technologies discussed in this section include air 
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stripping, granular active carbon, ion exchange, reverse osmosis, ozone with biofiltration, and UV-

AOP.  

 

Air Stripping 

Air stripping is simply the process of speeding the transfer of dissolved volatile organic 

compounds (VOCs) from water into the air. This is typically accomplished using a packed tower 

or spray nozzle aerators in ground storage tanks to pump water from the bottom of the tank 

and spray it out as a fine mist. Air stripping is effective at removing total trihalomethanes 

(TTHMs).  

 

Granular Active Carbon  

Granular activated carbon (GAC) is commonly used to adsorb natural organic compounds, taste 

and odor compounds, and synthetic organic chemicals in drinking water treatment. Adsorption is 

both the physical and chemical process of accumulating a substance at the interface between 

liquid and solids phases. Activated carbon is an effective adsorbent because it is a highly porous 

material and provides a large surface area to which contaminants may adsorb. GAC is effective 

for strongly adsorbing many CECs including many PPCPs, EDCs such as pesticides, and some 

PFCs. However, the disadvantages of GAC are the amount of CECs removed decreases with 

time as adsorptive sites are filled, spent GAC requires disposal or reactivation, and additional 

treatment processes such as UV-AOP are typically required to achieve sufficient CEC removal. 

 

Ion Exchange 

Ion exchange (IX) is an exchange of ions between two electrolytes or between an electrolyte 

solution and a complex. Typical ion exchangers are ion exchange resins, zeolites, 

montmorillonite, clay, and soil humus. Ion exchangers are either cation exchangers that exchange 

positively charged ions (cations) or anion exchangers that exchange negatively charged ions 

(anions). Typical IX systems include softeners, which replace or remove calcium (hardness) with 

sodium. IX is effective for removing many CECs including many DBPs and PFCs. However, the 

disadvantages of IX is the process is not effective at removing PPCPs, spent IX resin requires 

disposal, and additional treatment processes such as GAC and UV-AOP are typically required to 

achieve sufficient CEC removal. 

 

Reverse Osmosis  

In reverse osmosis (RO), water molecules pass through a semi‐permeable membrane (permeate) 

in the direction opposite of natural osmosis (fluid with low concentration diffusing into a fluid of 

higher concentration in an effort to reach equilibrium) by applying a hydrostatic pressure greater 

than the osmotic pressure. The rate water molecules diffuse through the membrane is higher than 

the rate salts, metals, and contaminants diffuse through the membranes, so the result is permeate 

with a lower concentration of dissolved constituents. Reverse osmosis (RO) membranes provide 

high removal rates for CECs but likely represent a higher initial capital cost compared to other 

advanced treatment technologies. 
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Ozone with Biofiltration  

The biological filtration (BAF) process serves the dual purpose of particle removal and removal of 

biodegradable organic carbon through biological oxidation. Ozone‐biofiltration (ozone/BAF) is 

typically implemented for removal of PPCPs and EDCs. Ozone also has the benefit of oxidizing 

1,4‐Dioxane. However, ozone with biofiltration alone is ineffective in removing most PFCs.  

 

Ultraviolet – Advanced Oxidation Process 

One type of UV/AOP relies on the addition of hydrogen peroxide to absorb UV light and generate 

the highly reactive hydroxyl radical which reacts non-selectively with most CECs.  AOP can be 

used to remove compounds that are not fully removed by GAC, IX, or RO. UV/AOP is not effective 

for removal of many PFCs.  

Selection of Advanced Treatment Technologies for Further Consideration 

Of the treatment alternatives considered, RO is the most effective advanced treatment technology 

for removing CECs. However, ozone/BAF‐GAC and GAC-IX-UV/AOP treatment trains have been 

shown to be capable of approximately 90‐percent removal of most CECs. Should CEC reduction 

or removal be required, three alternatives for advanced treatment would warrant further 

consideration and evaluation. The advanced treatment options include the following: 

 

• Option 1 – GAC with IX and UV‐AOP (GAC-IX-UV/AOP) 

• Option 2 – Reverse Osmosis (RO) 

• Option 3 – Ozone with Biofiltration and GAC (Ozone/BAF‐GAC) 

3.4.9. Odor Control Treatment Technologies 

Typically, the general public exerts pressure on public officials to reduce odors emitted from 

wastewater treatment facilities. There are two primary areas odor control will likely be required at 

the relocated WRF: 

 

• Preliminary treatment (including screening, grit removal, and flow splitting structures), 

• Solids handling and treatment (including thickening, stabilization, dewatering, loading, 

and storage). 

Odor control effectiveness, capital costs, operating costs, O&M impacts, energy impacts, and site-

specific considerations are all factors to consider when selecting odor control technologies. Odors 

generated at WRFs have historically been controlled using either liquid stream or air stream 

treatment technologies. Liquid stream treatments add chemicals to the wastewater stream to 

minimize odors before they can be emitted. Air stream treatments use an enclosure surrounding 

the odorous area to capture the affected air, and then ventilate the collected gases to an odor 

control unit for treatment. The following air stream odor control alternatives are evaluated in the 

following sections: wet chemical scrubber, biofilter, carbon adsorption, and ion addition.  

Wet Chemical Scrubber  

Vapor phase treatments rely on transferring odorants to the liquid or solid phase via absorption, 

condensation, and/or adsorption. The most typical absorption technology is wet chemical 

scrubbing using either packed towers or mist chambers. Packed-tower wet scrubbers have been 
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used extensively for odor control at wastewater treatment plants. They are capable of handling 

high airflow rates and high odor concentrations, removing as much as 99.9 percent of the H2S 

content. Packed-tower scrubbers are typically single- or multi-stage systems that use both 

absorption and oxidation to remove air contaminants, or single-stage systems using only an 

absorbent. 

 
The number of scrubber stages required and the type of scrubbants used (i.e., caustic, 

hypochlorite) depends on the concentration and type of contaminants in the odorous air stream 

to be treated. Caustic-only scrubbers provide moderate H2S removal and treat a number of acid 

gases. However, caustic scrubbers do not destroy sulfides - they are simply transferred from the 

air stream to the liquid phase. Oxidants (such as hypochlorite, or bleach) provide treatment of the 

widest range of compounds, and when combined with caustic, can oxidize (i.e., destroy) the 

sulfide compounds. Caustic-only scrubbers are also less efficient than the caustic/bleach 

scrubber, and are typically only used to reduce chemical costs and associated O&M.  

Biofilters 

Biofilters are vapor phase odor control systems that utilize a natural media with indigenous 

microorganisms to treat odorous compounds. Because biofilters rely on microorganisms instead 

of chemicals to treat odorous compounds, operational costs are usually lower than chemical 

systems. The indigenous bacteria and other microorganisms of the media acclimate to the 

compounds present and are sufficient to provide the “scrubbing” action required.  

Biotrickling Filter 

A biotrickling filter is a combination of a biofilter and a scrubber. The bacteria responsible for 

decomposition are immobilized on a carrier or filter material. The filter material consists of 

synthetic foam, lava or a structured plastic packing. The odorous gases to be treated are drawn 

upward through the packing material. As the odorous gases flow upward through the packing 

media, sorption and bioconversion occurs as moisture is introduced over the packing material. 

The liquid, which contain nutrients, is recirculated within the biotrickling filter process. 

Carbon Adsorption 

Although several different types of media can be used to adsorb odorous compounds, the most 

widely applied is granular activated carbon (GAC). The carbon is thermally treated to create tiny 

pores, which substantially increases the surface area and creates active sites for bonding 

locations. Odorous compounds bond to the adsorptive surfaces. GAC effectiveness decreases 

as adsorptive sites are taken up by the contaminants. This eventually requires regeneration or 

replacement of the media. Carbon adsorption is most commonly used for secondary odor 

polishing. Carbon adsorption systems are typically easy to operate and reliable. The effectiveness 

of carbon is directly related to the number and size of the active sites available for adsorption. 

When the influent odorous air streams contain high concentrations, the carbon sites will be 

consumed rapidly. Since wastewater air streams often contain a mixture of odorous compounds, 

it is difficult to predict carbon breakthrough without some type of pilot testing. 
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Ion Addition 

Odor control via ion addition involves generating electrically charged ions that react with and 

neutralize odor-producing compounds. Ion addition occurs at the source of the odor, and uses 

the odorous space as the reactor to oxidize the odors and stop corrosion. The added ions oxidize 

odorous compounds to produce inert compounds or precipitates. 

Selection of Odor Control Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies in this section and eliminate alternatives that 

were fatally flawed, technically unproven, excessively expensive or otherwise unworthy of detailed 

evaluation. Ultimately, the odor control technologies/processes were narrowed down to include 

wet chemical scrubbers and biotrickling filters for further consideration and evaluation in the 

Facility Relocation Alternatives.  

3.4.10. Biosolids Treatment Technologies and Management 

This section identifies biosolids management strategies and describes biosolids thickening, 

biosolids dewatering, and biosolids stabilization treatment technologies. 

Biosolids Thickening Treatment Technologies 

Solids thickening is commonly used in wastewater treatment facilities to concentrate combined or 

separate solid streams. Thickening is beneficial for the purpose of reducing the volume of solid 

streams requiring treatment and increasing the efficiency of subsequent solids treatment 

processes. Thickening processes differ significantly in terms of extent of achievable solids 

thickening, chemical use, energy consumption, and required operator attention. Biosolids 

thickening is typically used prior to a biosolids stabilization process. If biosolids stabilization is not 

being employed, thickening may not be necessary and a dewatering process may be more 

appropriate. Effective thickening processes evaluated as part this section include gravity 

thickening, gravity belt thickening, and rotary drum thickening. 

Decant – Gravity Thickening 

Clarified liquid from aerobic sludge holding or aerobic digester tanks can be decanted from 

the tanks as supernatant to allow for solids thickening and to increase solids storage time. 

Supernatant removal is provided by telescopic valves or floating decanting weirs.  

Gravity Thickeners  

A gravity thickener is similar in operation to a settling tank. Solid particles settle to the 

bottom of the tank under the force of gravity and clarified water flows over weirs at the top 

of the basin. Solids are concentrated as additional solids settle and compact. Gravity 

thickeners are equipped with rake arms that slowly sweep the sloped floor of the basin, 

pushing solids into the center hopper. Solids are removed at intervals for further 

processing. 

Gravity Belt Thickeners 

A gravity belt thickener (GBT) is a mechanical filtration device designed to remove free 

water from sludge via a gravity process. The equipment consists of a fabric mesh belt that 

rotates on a frame. Sludge is conveyed onto the leading end of the belt and water drains 
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through the mesh while the belt rotates toward a collection hopper at the other end. 

Stationary baffles or plows above the belt turn and rotate the sludge to encourage the 

release of free water. GBTs use polymer addition to assist with solids thickening. The GBT 

is used widely for thickening because of its compact footprint, low power consumption, 

and moderate capital costs compared to other thickening processes. Odor control 

requirements, however, can be more extensive for the GBT compared to more enclosed 

thickening processes. 

Rotary Drum Thickener 

Similar to the GBT, a rotary drum thickener (RDT) separates free water from sludge by 

gravity through a moving porous media. The RDT consists of an outer drum and an inner 

screw. The outer drum is constructed of a porous media such as wedge-wire, stainless 

steel fabric, polyester fabric, or a combination of the two. Free water flows through the 

media and is captured for further processing, while thickened sludge is conveyed out of 

the drum into a discharge chute. RDTs are typically used in small to medium sized plants 

for WAS thickening. They are especially well suited for either raw or digested municipal 

solids that contain a significant fraction of primary sludge. Similar to GBTs, RDTs require 

polymer to condition the sludge prior to thickening.  

Selection of Biosolids Thickening Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 

expensive or otherwise unworthy of detailed evaluation. Ultimately, the biosolids 

thickening technologies were narrowed down to only utilizing decanting with the aerobic 

sludge holding or aerobic digester tanks for biosolids thickening in the Facility Relocation 

Alternatives.  

Biosolids Dewatering Treatment Technologies 

Solids dewatering is commonly used in wastewater treatment facilities to concentrate combined 

or separate solid streams. Dewatering is beneficial for the purpose of reducing the volume of solid 

streams, saving money on storage and transportation. Dewatering processes differ significantly 

in terms of extent of achievable solids dewatering, chemical use, energy consumption, and 

required operator attention. Biosolids dewatering is typically implemented after the biosolids 

stabilization process. The dewatering processes evaluated in this section include solar drying 

beds, centrifuges, and belt filter presses. 

Solar/Air Drying Beds 

Solar drying beds have been used to dewater biosolids for over 100 years. While the 

technology can be applied in any climate, drying beds are used extensively in arid climates 

where high temperatures and minimal rainfall promote optimum operation. Conventional 

drying bed performance can be enhanced (and thus footprint requirements can be 

decreased) by utilizing decant weirs, wedge-wire dewatering screens, or by enclosing the 

bed in a greenhouse structure with fans. Drying beds are simple to operate and have a 

very low operation and maintenance cost. They are also more forgiving relative to 
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changing solids characteristics than mechanical dewatering equipment. However, drying 

beds require a large footprint and represent a challenge associated with odor control, 

since the beds are not easily enclosed. 

Centrifuge  

Centrifuges are a common process used for dewatering biosolids. The separation of the 

solids-liquids occurs as a result of the centrifugal forces and the difference in density 

between the solids and liquids. Because centrifugal force is applied, a high capacity can 

be achieved, and footprint requirements are minimized.  

Belt Filter Press 

The belt filter press utilizes a system of double belts to dewater solids through gravity and 

compression. Chemical conditioning through polymer addition is required to obtain 

optimum results. Similar to a GBT, a belt filter press employs a gravity zone with a fabric-

mesh belt to eliminate free water from the sludge. The solids are then compressed 

between two belts around a series of drums to further reduce entrained liquid. 

Selection of Biosolids Dewatering Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 

expensive or otherwise unworthy of detailed evaluation. Ultimately, the biosolids 

dewatering technologies were narrowed down to relocating the existing centrifuge to the 

relocated WRF site for biosolids dewatering in the Facility Relocation Alternatives.  

Biosolids Stabilization Technologies 

The following sections identify and evaluate viable biosolids stabilization technology and 

advanced biosolids management alternatives that produce Class B, Class A, or Class AA (or 

Class A Exceptional Quality) biosolids quality. Each of the alternatives are summarized and 

evaluated based on various criteria, including their effectiveness in achieving the desired quality 

biosolids.  

Anaerobic Digestion 

Anaerobic digestion is a biological process that uses bacteria that function in an oxygen-

free environment to convert volatile solids into methane, carbon dioxide, and ammonia. 

These reactions occur in an enclosed tank that may or may not be heated. The biological 

activity consumes most of the volatile solids needed for further bacterial growth thus the 

microbial activity in the digesters is limited. Most anaerobic digestion systems are 

classified as either standard-rate or high-rate systems. In standard-rate systems, mixing 

is caused by gases rising to the surface. Standard-rate operation can be carried out at 

ambient temperature or heat can be added to speed the biological activity. High-rate 

systems use a combination of active mixing and temperature control to increase the rate 

of volatile solids destruction. The methane (biogas) produced during anaerobic digestion 

can be used as a fuel source for digester heating (combined heat and power or CHP) or 

other facility electrical needs (cogeneration or cogen). Anaerobic digestion is typically 
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considered at facilities with primary clarification and flows greater than 5 mgd. Anaerobic 

digestion can achieve Class B, Class A, or Class AA stabilization.  

Aerobic Digestion 

Aerobic digestion involves biologically stabilizing biosolids in an open or closed vessel or 

lagoon. This environment is conducive to the multiplication of aerobic bacteria that convert 

the organic solids content to carbon dioxide, water, and nitrogen. Pathogens and odors 

are reduced in the process. Aerobic digestion extends decomposition of solids and 

regrowth of organisms to a point in which available energy in active cells and storage of 

waste materials are sufficiently low to permit the biosolids to be considered stable (i.e. 

stabilized). Aerobic digestion can achieve Class B, Class A, or Class AA stabilization. 

Composting 

The process of composting decomposes organic matter by microorganisms in an 

environment in which the size and the porosity of the pile is strictly controlled, thereby 

facilitating an increase in temperature to destroy most pathogens. The moisture and 

oxygen levels of this process are also controlled to reduce or prevent odor formation. 

Covered and fully enclosed variations use large structures either open on the sides 

(covered) or with walls (enclosed) to protect the compost operation from the elements. 

Because of the abundant rainfall in Florida, some type of cover is required for consistent, 

day-to-day operations. Composting can achieve Class B, Class A, or Class AA 

stabilization.  

Thermal Drying 

Thermal drying involves using heat to evaporate water from biosolids. The end product is 

a pellet that can be distributed and marketed as fertilizer. This technology requires 

dewatering the biosolids to at least 18% total solids (TS) prior to drying. The drier the 

dewatered biosolids are, the less energy is needed to dry the biosolids since less water 

will be evaporated. The thermal drying process involves the use of heat from a direct or 

indirect source to evaporate water from biosolids. Thermal drying can achieve Class B, 

Class A, or Class AA stabilization. 

Chemical Stabilization 

Chemical stabilization is the process of applying chemicals to biosolids. Three types of 

chemical stabilization considered are lime stabilization, chlorine dioxide oxidation, and 

chlorine dioxide oxidation following by sodium nitrite addition. Lime stabilizes biosolids by 

increasing the pH to eliminate most microorganisms. Chlorine dioxide addition oxidizes 

the biosolids to achieve Class B stabilization. Chlorine dioxide addition followed by sodium 

nitrite addition is used to achieve Class A stabilization. Chemical stabilization can achieve 

Class B, Class A, or Class AA stabilization. 

Selection of Biosolids Stabilization Technologies for Further Consideration 

A process alternatives screening workshop was conducted with the City to review the 

advantages and disadvantages of implementing the technologies in this section and 

eliminate alternatives that were fatally flawed, technically unproven, excessively 
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expensive or otherwise unworthy of detailed evaluation. Ultimately, the biosolids 

stabilization technologies were narrowed down to aerated sludge holding consistent with 

the aerobic digestion process and relocating the existing chemical stabilization system 

(BCR Clean B™) to the relocated WRF site for Class B stabilization in the Facility 

Relocation Alternatives.  
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3.5. Development of Alternatives for Evaluation 

3.5.1. Existing Components to Consider Retaining and Relocating 

There are several existing components of the current WWTF that can be retained and salvaged. 

Table 3.5 summarizes the processes that could be retained. Of the five forms of treatment, only 

the existing public access reclaimed water components and the residual (biosolids) stabilization 

and dewatering components have useful life remaining and meet the design criteria 

considerations for the Facility Relocation Alternatives. 

Table 3.5 Existing Components to Consider Retaining and Relocating 

Form of 
Treatment 

Consider Retain 
and Relocate 

Comment 

Preliminary 
Treatment 

No 
Existing condition requires replacement within 5-10 
years. Minimal value in relocation.  

Secondary 
Treatment 

No 
Existing condition requires replacement within 5-10 
years. Minimal value in relocation. 

Tertiary 
Treatment 

No 
 

Existing condition requires replacement within 5-10 
years. Minimal value in relocation. 

Effluent 
Management 

Yes 

Retain existing deep well injection site near 
proposed relocation WRF site. Consider retaining 
existing WWTF site ground storage tanks and pump 
station for off-site public access reclaim water 
distribution. 

Residuals 
Management 

Yes 
Consider relocating chemical stabilization process 
and centrifuge dewatering system.  

3.5.2. Process Technology Screening and Alternative Development 

As demonstrated in Section 3.4, there are many different wastewater process technologies 

available; however, not all technologies are well suited for the relocated WRF. Accordingly, each 

Facility Relocation Alternative must fit on the existing site, be compatible with the footprint and 

air space restrictions, and conducive to reasonable construction phasing. Therefore, an initial 

qualitative screening was performed with all the process technology alternatives. The initial 

screening identified several processes and technologies for liquid stream and solids stream 

treatment.  

A process alternatives screening workshop was conducted with the City to review the advantages 

and disadvantages of implementing the technologies presented in Section 3.4 and eliminate 

alternatives that were fatally flawed, technically unproven, excessively expensive or otherwise 

unworthy of detailed evaluation. Ultimately, the treatment processes were narrowed down to three 

liquid stream treatment schemes for detailed evaluation to determine a preferred alternative and 
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one treatment scheme for solids processing. The liquid stream alternatives include conventional 

activated sludge tapered diffused aeration (Alternative No. 1 - CAS), membrane bioreactors 

(Alternative No. 2 - MBR), and sequencing batch reactors (Alternative No. 3 - SBR). The solids 

stream alternative including aerobic sludge holding, relocating the existing chemical stabilization 

system, and relocating the existing centrifuge dewatering system.  

3.5.3. Liquid Stream Facility Relocation Alternatives 

The following liquid stream process alternatives were selected, in coordination with the City, for 

further evaluation based on achieving current and future treatment goals at the relocation site.  

Alternative No. 1 – Conventional Activated Sludge Treatment 

The liquid stream component of Alternative No. 1 includes constructing a CAS 4-stage 

treatment (Bardenpho) process utilizing tapered, fine-bubble diffused aeration. Tapered 

aeration can increase process control and improve energy efficiency by dividing the first 

aeration zone into three zones and providing more air (more diffusers) in the first zone, 

less in the second zone, and the least in the third zone.  

Alternative No. 2 – Membrane Bioreactor 

The liquid stream component of Alternative No. 2 includes constructing an MBR 4-stage 

treatment (Bardenpho) process utilizing either ultrafiltration (UF) or microfiltration (MF) 

membranes for solids separation to replace the secondary clarifiers and tertiary filtration.  

Alternative No. 3 – Sequencing Batch Reactor 

The liquid stream component of Alternative No. 3 includes constructing an SBR 4-stage 

treatment (Bardenpho) process utilizing four alternating reactor basins with aeration, 

mixers, and waste pumps. Treated flow from the basins is decanted and gravity fed to an 

effluent flow equalization tank prior to tertiary filtration.  

3.5.4. Processes and Treatment Components Common to All Alternatives 

Common to each alternative are unit processes for an influent master lift station, headworks 

(screening and grit/grease removal), flow equalization, 4-stage (Bardenpho) treatment with Level 

1 and 2 nitrogen removal capabilities, chlorine disinfection, pre-stressed concrete ground storage 

tank effluent storage and vertical turbine (can) pump stations for reclaimed water distribution, 

existing deep injection well disposal, aerobic sludge holding, relocating the existing chemical 

stabilization system, and relocating the existing centrifuge dewatering system.  

However, the following exceptions apply to the selected alternatives:  

• MBR alternative utilizes fine screening 

• MBR alternative does not require tertiary filtration  

• SBR alternative utilizes effluent flow equalization 
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4. EVALUATION OF SELECTED ALTERNATIVES 
The following sections describe the economic and non-economic evaluation criteria that were 

used for the Facility Relocation Alternatives evaluation. The following seven categories are used 

for the Facility Relocation Alternatives. 

Evaluation Criteria: 

• Regulatory Compliance 

• Constructability 

• Operations/Technology 

• Risk (changes in future regulations, public perception or land use) 

• Compatibility with Site 

• Community/Environmental 

• Economic 

4.1. Evaluation Process 
The alternatives were evaluated through an interactive process involving both the City and the 

Kimley-Horn project team. To provide a consistent evaluation basis, a weighted evaluation 

methodology was developed for the Facility Relocation Alternatives. In order to determine 

which alternative represents the best value, both economic and non-economic factors were 

considered since the lowest cost alternative might not be the “best value” when factoring in non-

economic considerations. 

The non-economic weighted evaluation methodology primarily considered the regulatory drivers, 

constructability, proven technology, potential changes in regulations, compatibility with the 

relocation site, public perception, and environmental concerns. The economic weighted 

evaluation methodology focused on the financial impacts including capital costs, operations costs, 

and a comparative Net Present Value (NPV). 

4.1.1. Evaluation Methodology 

A weighting and scoring method were used in the evaluation to screen the liquid stream 

alternatives. The weighting and scoring method include the following procedures: 

• Select non-economic evaluation criteria representing important benefits or attributes of an 

alternative that are independent, provide differentiation, and can be objectively assessed. 

• Select economic evaluation criteria representing construction costs, operational costs, 

and 20-year Net Present Value (NPV) 

• Weight each criterion to prioritize the importance of the benefit or attribute to the liquid 

stream alternative selection process 

• Score each liquid stream alternative with respect to each evaluation criterion 

• Recommend a liquid stream alternative based on the evaluation results 
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Multiple weighting factor determination workshops were conducted with the City to assess the 

importance of each evaluation category to the Facility Relocation Alternative selection. The 

weighting factors ultimately used a relative scale of 1 to 5, with 5 being the highest and 1 the 

lowest.  

Then, each liquid stream alternative was scored on a relative scale of 1 to 10, with 10 being the 

highest and 1 the lowest, for each evaluation criterion. The score is then multiplied by the 

weighting factor of that evaluation criterion. The total economic score is the sum of the economic 

evaluation criteria and the total non-economic score is the sum of the non-economic evaluation 

criteria.  

For the combined economic and non-economic evaluation, the total economic score was 

multiplied by a weighting factor to determine a weighted economic ranking. The same procedure 

was performed to determine a weighted non-economic ranking. The total weighted score is the 

sum of the weighted economic and non-economic ranking.  

An economic sensitivity analysis using four different combined economic and non-economic 

scenarios was performed. The four different combined economic and non-economic scenarios 

are as follows: 

• 40 percent weighting for economic and 60 percent weighting for non-economic criteria 

• 50 percent weighting for economic and 50 percent weighting for non-economic criteria 

• 60 percent weighting for economic and 40 percent weighting for non-economic criteria 

• 70 percent weighting for economic and 30 percent weighting for non-economic criteria 

4.1.2. Economic Analysis for Relocation Alternatives 

The economic analysis of the alternatives includes the development of total present worth costs 

based on construction and annual operation (O&M) costs. The cost figures developed facilitate 

the direct comparison between alternatives.  

The cost estimates are based on the conceptual design of each alternative to determine the 

process structures, equipment, land area, and process building requirements. Capital 

construction and annual O&M costs of similar facilities constructed were considered in the cost 

analysis as well as information provided by manufacturers of the various processes. An additional 

30% is added to the construction cost of each alternative for contingencies, engineering design, 

and construction management. A contingency is appropriate at a planning level to allow for 

unforeseen and undefined cost items. It is important to note that the cost estimates are preliminary 

planning-level costs based on information available at the time of the estimates and are 

considered to be "order of magnitude" suitable for comparative analysis. The actual cost of the 

recommended alternative will depend on actual labor and material costs, competitive market 

conditions, final project scope, implementation schedule, and other factors. As a result, the final 

costs will most likely vary from the estimates presented herein. 

The construction and O&M costs are compared using a 20-year life, an investment interest rate 

of 2.5 percent, an inflation rate of 3.0 percent, and an electricity cost of $0.10 per Kw-hr. The 

present worth cost includes both construction and O&M costs for the next 20 years. The analysis 
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assumes that the facilities are constructed at one time and the constant O&M costs start at the 

same time and continue over the 20-year period. This procedure converts these costs over the 

project life into an equivalent cost that represents a comparative investment. This procedure does 

not include all of the O&M costs for the planning period but used the O&M costs that were 

considered significantly different between alternatives. The NPV analysis excluded labor costs 

deemed to be the same for all alternatives.  

4.2. Evaluation of Alternatives  
Multiple evaluation and alternatives screening workshops were conducted with the City to review 

the evaluation criteria, determine the weighting distribution among all the evaluation categories, 

and ultimately score the Facility Relocation Alternatives.  

4.2.1. Alternative No. 1 – Conventional Activated Sludge Treatment 

Alternative No. 1 consists of the components discussed in Section 3.5.3 and the liquid stream 4-

stage treatment (Bardenpho) CAS process utilizing tapered, fine-bubble diffused aeration. A 

conceptual site plan and process flow diagram are presented with Figure 4.1 and Figure 4.2.  

The estimated construction costs associated with the Facility Relocation Alternative No. 1 is 

$50,700,000. The comparative NPV associated with Alternative No. 1 is $69,821,006  

Refer to Appendix C, Facility Relocation Alternative No. 1 Conceptual Process Design and 

Budgetary Cost Opinion for a summary of the conceptual design, detailed unit process 

construction component summary, budgetary cost opinion, and unit process sizing criteria.
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Figure 4.1 Alternative No. 1 – Conceptual Site Plan 
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Figure 4.2 Alternative No. 1 – Conceptual Process Flow Diagram 
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4.2.2. Alternative No. 2 – Membrane Bioreactor 

Alternative No. 2 consists of the components discussed in Section 3.5.3 and the liquid stream 4-

stage treatment (Bardenpho) MBR process utilizing either ultrafiltration (UF) or microfiltration (MF) 

membranes to replace gravity clarifiers and tertiary filtration. A conceptual site plan and process 

flow diagram are presented with Figure 4.3 and Figure 4.4.  

The estimated construction costs associated with the Facility Relocation Alternative No. 2 is 

$51,000,000. The comparative NPV associated with Alternative No. 1 is $79,879,382 

Refer to Appendix D, Facility Relocation Alternative No. 2 Conceptual Process Design and 

Budgetary Cost Opinion for a summary of the conceptual design, detailed unit process 

construction component summary, budgetary cost opinion, and unit process sizing criteria. 
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Figure 4.3 Alternative No. 2 – Conceptual Site Plan 
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Figure 4.4 Alternative No. 2 - Conceptual Process Flow Diagram 
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4.2.3. Alternative No. 3 – Sequencing Batch Reactor 

Alternative No. 3 consists of the components discussed in Section 3.5.3 and the liquid stream 4-

stage treatment (Bardenpho) SBR process utilizing four alternating reactor basins with aeration, 

mixers, and waste pumps. Treated flow from the basins is decanted and gravity fed to an effluent 

flow equalization tank prior to tertiary filtration. A conceptual site plan and process flow diagram 

are presented with Figure 4.5 and Figure 4.6. 

The estimated construction costs associated with the Facility Relocation Alternative No. 3 is 

$49,400,000. The comparative NPV associated with Alternative No. 1 is $ 68,521,006. 

Refer to Appendix E, Facility Relocation Alternative No. 3 Conceptual Process Design and 

Budgetary Cost Opinion for a summary of the conceptual design, detailed unit process 

construction component summary, budgetary cost opinion, and unit process sizing criteria 
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Figure 4.5 Alternative No. 3 – Conceptual Site Plan 
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Figure 4.6 Alternative No. 3 – Conceptual Process Flow Diagram 
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4.3. Recommended Facility Relocation Alternative 
Three biological liquid stream alternatives were developed and evaluated using the criteria 

presented in Section 4.1. Advantages and disadvantages of each alternative related to economic 

and non-economic parameters were identified. A summary of Facility Rehabilitation Alternative 

evaluation is presented in Table 4.1. The detailed evaluation criteria, weighting distribution among 

all the evaluation categories, and scoring results are presented in Table 4.2. 

However, the economic total score and non-economic total score weighting impacts the overall 

combined total score. The total combined score using 40 percent economic/60 percent non-

economic weighting and 50 percent economic/50 percent non-economic weighting selected 

Alternative No. 2 – MBR. The total combined score using 60 percent economic/40 percent non-

economic weighting and 70 percent economic/30 percent non-economic weightings selected 

Alternative No. 1 – CAS.   

Based on the overall highest total score using 50 percent weighting for the economic total score 

and 50 percent weighting for the non-economic total score, Alternative No. 2 – MBR was selected 

as the Facility Relocation Alternative. Though not the lowest cost alternative, when the non-

economic advantages such as the compatibility with the existing site and public perception of this 

alternative are included in the evaluation, the overall score of Alternative No. 2 – MBR indicates 

that it is the preferred Facility Relocation Alternative. 

Table 4.1 Summary of Facility Rehabilitation Alternative 

Facility 
Relocation 
Alternative 

Non-Economic 
Weighted 

Score 

Economic 
Weighted 

Score 
Capital Costs 

20-Year, 
Comparative 
Net Present 

Value 

Alternative No. 1: 
CAS 

650 84 $50,700,000 $69,821,006 

Alternative No. 2: 
MBR 

694 60 $51,000,000 $79,879,382 

Alternative No. 3: 
SBR 

632 84 $49,400,000 $68,521,006 
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Table 4.2 Evaluation Criteria and Scoring Results for the Relocation Alternative 

  

Criteria
Weight

(1-5)

Score (1 - 10):

Alternative No. 1 

(CAS)

Weighted Score:

Alternative No. 1 

(CAS)

Score (1 - 10):

Alternative No. 2 

(MBR)

Weighted Score:

Alternative No. 2 

(MBR)

Score (1 - 10):

Alternative No. 3 

(SBR)

Weighted Score:

Alternative No. 3 

(SBR)

Regulatory Criteria

Meets current FDEP requirements 5 10 50 10 50 10 50

Flexible – Allows for potential future FDEP requirements 5 6 30 8 40 4 20

Meets current and anticipated biosolids regulations 4 7 28 7 28 7 28

108 118 98

Constructability

Ability to logically phase expansion 4 4 16 7 28 4 16

Ease of construction 3 6 18 6 18 7 21

Ability to maintain utility operations during construction 5 10 50 10 50 10 50

84 96 87

Operations/Technology 

Proven performance/proven treatment process 4 9 36 7 28 8 32

Low complexity 4 8 32 6 24 7 28

Operational ease 4 8 32 6 24 7 28

Ease of automation 3 4 12 7 21 7 21

Reasonable maintenance 3 7 21 6 18 7 21

Reliability 4 7 28 6 24 6 24

Longevity 4 8 32 7 28 8 32

Flexible – allows for future growth/regulations 4 4 16 7 28 4 16

Compatible with existing facilities 3 7 21 9 27 7 21

Safe/low use of hazardous chemicals 3 8 24 7 21 8 24

254 243 247

Risk

Changes in future regulations, public perception or land use 4 5 20 7 28 4 16

20 28 16

Compatibility with Site

Ability to fit on site 5 6 30 8 40 6 30

Compatibility with surrounding land uses 3 7 21 8 24 7 21

51 64 51

Community/Environmental Criteria

Public perception 3 4 12 7 21 4 12

Odor potential 4 7 28 7 28 7 28

Noise potential 3 7 21 7 21 7 21

Vector potential 3 6 18 6 18 6 18

Air quality impacts (non-odor) 3 6 18 6 18 6 18

Truck traffic 3 4 12 6 18 4 12

Hazardous chemicals 3 8 24 7 21 8 24

133 145 133

Cost

Construction cost/cash flow 4 6 24 4 16 6 24

Operations cost 4 7 28 6 24 7 28

20-year Net Present Value 4 8 32 5 20 8 32

84 60 84

734 754 716

650 694 632

84 60 84

424 440 413

367 377 358

245 244 240

254 250 248

Weighted Score Total (50% Non-Economic/50% Economic)

Weighted Score Total (40% Non-Economic/60% Economic)

Weighted Score Total

Weighted Score Total (30% Non-Economic/70% Economic)

Non-Economic Weighted Score

Economic Weighted Score

Weighted Score Total (60% Non-Economic/40% Economic)

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal
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5. CONCLUSIONS AND RECOMMENDATION 
The condition of the City of Vero Beach’s (City) existing Wastewater Treatment Facility (WWTF) 

was evaluated with the overarching approach of comparing the alternative of extensive renewal 

and rehabilitation (R&R) at the existing WWTF (the Facility Rehabilitation Alternative) against 

the alternative of replacing the existing facility with new treatment processes (the Facility 

Relocation Alternatives) at a new location.  

A 15-year planning horizon was used in the Study when evaluating alternatives. The objective of 

this Study was to evaluate the relative benefits and limitations of both the Facility Rehabilitation 

Alternative and Facility Relocation Alternatives and ultimately make a recommendation for 

implementation.  

In Section 4.3, the Facility Relocation Alternative No. 2 – MBR was determined to be the best 

value to the City. In this Section, the selected Facility Relocation Alternative No. 2 – MBR and 

Facility Rehabilitation Alternative were comparatively evaluated with the weighted evaluation 

methodology presented in Section 4.1 in order to determine the alternative that represents the 

best value to the City. The comparative evaluation and scoring results are presented in Table 5-

1. As shown 

Based on the overall highest total scores using the economic and non-economic weighting, 

Alternative No. 2 – MBR was selected as the best overall alternative for implementation. Though 

not the lowest cost alternative, when the non-economic advantages such as the flexibility to meet 

future regulatory requirements, compatibility with the existing site and public perception of this 

alternative are included in the evaluation, the overall score of Alternative No. 2 – MBR indicates 

that it represents the overall ‘best value’ alternative for implementation.  
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Table 5.1 Evaluation Criteria and Scoring Results for the Overall Evaluation 

Criteria
Weight

(1-5)

Score (1 - 10):

Facility 

Rehabilitation

Weighted Score:

Facility 

Rehabilitation

Score (1 - 10):

Facility Relocation 

(MBR)

Weighted Score:

Facility Relocation 

(MBR)

Regulatory Criteria

Meets current FDEP requirements 5 10 50 10 50

Flexible – Allows for potential future FDEP requirements 5 2 10 8 40

Meets current and anticipated biosolids regulations 4 7 28 7 28

88 118

Constructability

Ability to logically phase expansion 4 2 8 7 28

Ease of construction 3 3 9 6 18

Ability to maintain utility operations during construction 5 3 15 10 50

32 96

Operations/Technology 

Proven performance/proven treatment process 4 2 8 7 28

Low complexity 4 4 16 6 24

Operational ease 4 3 12 6 24

Ease of automation 3 3 9 7 21

Reasonable maintenance 3 2 6 6 18

Reliability 4 2 8 6 24

Longevity 4 4 16 7 28

Flexible – allows for future growth/regulations 4 2 8 7 28

Compatible with existing facilities 3 5 15 9 27

Safe/low use of hazardous chemicals 3 7 21 7 21

119 243

Risk

Changes in future regulations, public perception or land use 4 2 8 7 28

8 28

Compatibility with Site

Ability to fit on site 5 2 10 8 40

Compatibility with surrounding land uses 3 1 3 8 24

13 64

Community/Environmental Criteria

Public perception 3 2 6 7 21

Odor potential 4 2 8 7 28

Noise potential 3 2 6 7 21

Vector potential 3 2 6 6 18

Air quality impacts (non-odor) 3 5 15 6 18

Truck traffic 3 3 9 6 18

Hazardous chemicals 3 7 21 7 21

71 145

Cost

Construction cost/cash flow 4 8 32 4 16

Operations cost 4 8 32 6 24

20-year Net Present Value 4 10 40 5 20

104 60

435 754

331 694

104 60

240 440

218 377

162 244

172 250

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Subtotal

Weighted Score Total

Weighted Score Total (60% Non-Economic/40% Economic)

Weighted Score Total (50% Non-Economic/50% Economic)

Weighted Score Total (40% Non-Economic/60% Economic)

Weighted Score Total (30% Non-Economic/70% Economic)

Economic Weighted Score

Non-Economic Weighted Score
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5.1. Conclusions 
Based on the approach utilized in this analysis the following conclusions have been reached. 

They are not presented in any particular order.  

• The existing WWTF location is not an ideal location for a wastewater treatment facility due 

to nuisance odors and noise proximate to residential and commercial facilities.  

• The existing WWTF has a probable high property value.  

• The existing WWTF location has limited space to provide advanced treatment and/or 

increased treatment capacity.  

• The existing WWTF will require extensive renewal and rehabilitation over the next 15-

years.  

• The City owns property near their existing WTP that can be used to construct a new water 

reclamation facility (WRF).  

• The existing deep injection well and disposal ground storage tank is located on the 

proposed new WRF property; saving the City the cost of constructing a new deep injection 

well, new disposal pipeline, or disposal ground storage tank.  

• An existing pipeline connecting the existing WWTF to the proposed new WRF property 

can be re-purposed to direct wastewater flows to the new WRF site; saving the City the 

cost of constructing a new pipeline.  

• The existing WWTF’s biosolids stabilization and dewatering system can be relocated to 

the proposed new WRF property; saving the City the capital cost in purchasing biosolids 

stabilization and dewatering equipment.  

• Multiple wastewater treatment site layout and process alternatives were developed for the 

proposed new WRF site near the City’s existing WTP.  

• A current treatment technology review and assessment were conducted to determine 

process alternatives for the proposed new WRF. 

• Advanced wastewater treatment and Contaminant of Emerging Concern (CEC) removal 

technologies were considered in developing the process alternatives for the proposed new 

WRF. 

• Future stringent regulatory requirements were considered in developing the process 

alternatives for the proposed new WRF.  

• Economic and non-economic weighting factors were developed to evaluate the 

alternatives. 

• The evaluation factors included final input from the City. 

• Each alternative was scored based on the economic and non-economic factors.  

• The alternative evaluation included weighted economic and non-economic scoring. 

• The evaluation determined the Facility Relocation Alternative No. 2 – MBR was the 

best value to the City.  

• The Facility Relocation Alternative No. 2 – MBR and Facility Rehabilitation 

Alternative were comparatively evaluated in order to determine the overall alternative that 

represents the best value to the City.  
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5.2. Recommendation 
Based on the conclusions presented in Section 5.1, the Facility Relocation Alternative No. 2 – 

MBR is recommended for implementation.  

Though not the lowest cost option, when the non-economic advantages such as future regulatory 

concerns, facility location, and long-term operations are considered in the evaluation, the Facility 

Relocation Alternative No. 2 – MBR represents the “best value” for the City and is recommended 

for implementation within the 15-year planning horizon.  
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6. IMPLEMENTATION PLAN 
The relocated WRF will employ treatment technologies designed to provide effluent quality that 

meets or exceeds local, state and federal regulations for public access reclaimed water 

applications.  

 
The new WRF will have a high degree of reliability and safeguards designed to provide consistent 

quality under the full range of flow conditions. Treatment processes components include: 

 

• Influent Master Lift Station  

• Coarse Screening  

• Fine Screening  

• Grit Removal  

• 4-stage Bardenpho Biological Treatment  

• Membrane Filtration (Immersed Membrane Bioreactors)  

• High Level Disinfection – Gaseous Chlorine   

• Aerated Sludge Holding 

• Class B Chemical Stabilization  

• Centrifuge Biosolids Dewatering  
 

Ancillary facilities include odor control, reclaimed water storage, transfer pump station, and high-

service pump station.  

6.1. Implementation Schedule 
Implementing the relocated WRF should follow a normal progression of design and construction 

and include necessary time periods for regulatory review and plan approvals. The anticipated 

timeline of activities and milestones is presented in Table 6.1. 

Table 6.1 Implementation Schedule 

Activity or Milestone Duration (Months) 

Preliminary Engineering Report and FDEP Facility Plan 1 ½ 

Funding Application and Coordination1 6 

Request for Proposals (RFP) for WRF Design1 3 

Detailed WRF Design and FDEP Permitting 12 

WRF Bidding, Bid Evaluation, and Award Recommendation 4 

Award Construction Contract 2 

Construction1 30 

Start-Up1 3 

1 Activity may occur simultaneously  
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APPENDIX A: 
EXISTING WWTF INFRASTRUCTURE 

CONDITION ASSESSMENT AND 
IMPROVEMENT RECOMMENDATIONS 

 

 

  



DESCRIPTION AMOUNT

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control) 3,200,000$                      

Secondary Treatment - Aeration Basin 2,700,000$                      

Secondary Treatment - Clarifiers, RAS/WAS Pump Stations 1,000,000$                      

Tertiary Treatment (Filters) - Demolition existing upflow sand filters, Construct tertiary disc filters 2,900,000$                      

Disinfection 850,000$                         

Effluent Management- Storage, Transfer, Distribution 1,600,000$                      

Residuals Management (Biosolids) - Storage and Processing 1,600,000$                      

Odor Control 350,000$                         

Yard Piping 900,000$                         

Site Civil 500,000$                         

Building and storage renewal and rehabilitation 1,300,000$                      

Power Generating Equipment 1,300,000$                      

Electrical and I&C 6,000,000$                      

Total 24,200,000$                    

SUMMARY OF BUDGETARY COSTS
FOR

FACILITY REHABILITATION ALTERNATIVE: MAINTAIN CURRENT LOCATION - RENEWAL AND REHABILITATION

1
This estimate represents, in 2019 dollars, the required capital expenditures over the next 15 years to support maintaining the wastewater treatment 

facility at its current location indefinitely.

\\WPBFP02\Data\Project\WPB_Civil\040468008 WWTF Relocation Study\Production\Existing Facility Evaluation\Existing Facility Evaluation_2019.03.07Summary - Maintain



DESCRIPTION AMOUNT

Headworks (Influent Lift Station, Screening, Grit Removal, Odor Control) 800,000$                         

Secondary Treatment - Aeration Basin 100,000$                         

Secondary Treatment - Clarifiers 100,000$                         

Tertiary Filters -$                                

Disinfection 50,000$                           

Effluent - Storage, Transfer, Distribution -$                                

Biosolids - Storage and Processing -$                                

Odor Control 250,000$                         

Yard Piping -$                                

Site Civil -$                                

Building R&R -$                                

Misc. R&R -$                                

Power Generating Equipment

Electrical and I&C -$                                

Total 1,300,000$                      

SUMMARY OF BUDGETARY COSTS
FOR

FACILITY RELOCATION ALTERNATIVE: RELOCATE WWTF WITHIN 15-YEAR

\\WPBFP02\Data\Project\WPB_Civil\040468008 WWTF Relocation Study\Production\Existing Facility Evaluation\Existing Facility Evaluation_2019.03.07Summary - Relocate



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Plant Lift Station (Bldg. G) - - 1972 46 1990 28 32 0 1 6 90
Portions of the headworks grit effluent channel and flow splitting structure are in a 

significantly deteriorated condition due to the presence, and release, of hydrogen 

sulfide gas. 

Major structure rehabilitation and/or new influent pump station and screening facility 

with structural, electrical, piping, plumbing, odor control, architectural, and roofing 

rehabilitation or complete replacement. 

0-5 1,000,000$                 

Pump Room (101) - - 1972 46 32 0 3 19 90
Subject to flooding, No Exhaust fan, needs paint inside, doors and hardware 

replacement, lighting replacement, rust on exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with repair 

mortar, and coatings (as required). Replace doors, hardware, stairs, walkways, odor 

control ductwork, electrical, and plumbing. New architectural finishes.  

0-5 350,000$                    

Storage (102) - - 1972 46 32 0 3 19 90
Needs paint inside, doors and hardware replacement, lighting replacement, rust on 

exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with repair 

mortar, and coatings (as required)
0-5 100,000$                    

Lift Station (103) - - 1972 46 32 0 3 19 90
Needs paint inside, doors and hardware replacement, lighting replacement, rust on 

exposed steel structure

Abrasive blast deteriorated concrete, restore concrete to original surface with repair 

mortar, and coatings (as required)
0-5 100,000$                    

Influent Pump No. 1
Plant Lift Station 

(Bldg. G)
30 1972 46 2018 - 18 0 5 18 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new piping and equipment. 
0-5 150,000$                    

Influent Pump No. 2
Plant Lift Station 

(Bldg. G)
30 1972 46 2000 18 18 0 3 11 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new piping and equipment. 
0-5 150,000$                    

Influent Pump No. 3
Plant Lift Station 

(Bldg. G)
30 1972 46 2012 6 18 0 2 7 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new piping and equipment. 
0-5 150,000$                    

Influent Pump No. 4
Plant Lift Station 

(Bldg. G)
30 1972 46 2016 2 18 0 2 7 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new piping and equipment. 
0-5 150,000$                    

Influent Pump No. 5
Plant Lift Station 

(Bldg. G)
30 1972 46 2018 - 18 0 5 18 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively 

rust free, exhibits normal wear. Condition fair to good. 

Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new piping and equipment. 
0-5 150,000$                    

Grit Pump No. 1
Plant Lift Station 

(Bldg. G)
7.5 1972 46 - - 18 0 2 7 30

End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively rust 

free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 50,000$                      

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Grit Pump No. 2
Plant Lift Station 

(Bldg. G)
7.5 1972 46 - - 18 0 2 7 30

End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively rust 

free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 50,000$                      

Mechanical Bar Screen No. 1
Plant Lift Station 

(Bldg. G)
1972 46 1996 22 18 0 3 11 60

Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. 

Condition fair.

Replace mechanical bar screen, control panel, hatches, grating, and associated 

appurtenances. Concrete channel repairs, surface preparation, and coating of existing 

structure and new piping and equipment (as required). Replace screening equipment 

during new headworks construction. 

0-5 250,000$                    

Mechanical Bar Screen No. 2
Plant Lift Station 

(Bldg. G)
1972 46 1996 22 18 0 3 11 60

Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. 

Condition fair.

Replace mechanical bar screen, control panel, hatches, grating, and associated 

appurtenances. Concrete channel repairs, surface preparation, and coating of existing 

structure and new piping and equipment (as required). Replace screening equipment 

during new headworks construction. 

0-5 250,000$                    

Grit Chamber No. 1
Plant Lift Station 

(Bldg. G)
1972 46 18 0 2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. 

Concrete channel repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required). Replace grit removal equipment during new 

headworks construction. 

0-5 50,000$                      

Grit Chamber No. 2
Plant Lift Station 

(Bldg. G)
1972 46 18 0 2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. 

Concrete channel repairs, surface preparation, and coating of existing structure and 

new piping and equipment (as required). Replace grit removal equipment during new 

headworks construction. 

0-5 50,000$                      

Grit Aeration Blower No. 1
Plant Lift Station 

(Bldg. G)
5 1972 46 15 0 2 6 30 Rebuilt. Out of service during site visit. Condition poor.

Replace blower, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 65,000$                      

Grit Aeration Blower No. 2
Plant Lift Station 

(Bldg. G)
5 1972 46 15 0 2 6 30 Rebuilt. Out of service during site visit. Condition poor.

Replace blower, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 65,000$                      

Total  $             3,130,000 

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life
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Improvement Time 
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Structure - Aeration Tank No. 1 - - 1972 46 - - 38 0 3 23 95
Various locations aggregate exposed but no significant structural items. Integrity of 

hand rail is suspect. Structural cracks at handrail sleeves. Some handrail sleeves 

missing. FRP flume cover plate exposed fiber. Visible coating above water surface.  

Abrasive blast deteriorated exterior and interior channel concrete, restore concrete to 

original surface with repair mortar, and coatings (as required). Replace handrails, 

walkways, and stairs. Replace FRP covers. 

5-10 250,000$                    

Structure - Aeration Tank No. 2 - - 1972 46 - - 38 0 3 23 95
Various locations aggregate exposed but no significant structural items. Integrity of 

hand rail is suspect. Structural cracks at handrail sleeves. Some handrail sleeves 

missing. FRP flume cover plate exposed fiber. Visible coating above water surface.  

Abrasive blast deteriorated exterior and interior channel concrete, restore concrete to 

original surface with repair mortar, and coatings (as required). Replace handrails, 

walkways, and stairs. Replace FRP covers. 

5-10 250,000$                    

Mechanical - Aeration Basin No. 1

Blower and 

Sludge Return 

Room (L 103)

1972 46 1985 33 18 0 2 7 70
Normal wear and tear through operations. Ceramic diffusers reaching useful life. More 

efficient diffusers available. Condition fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, walkways, 

hatches, grating, gates, frames, stems, and associated appurtenances. Replace 

Coating of existing structure and new piping and equipment (as required).

5-10 250,000$                    

Mechanical - Aeration Basin No. 2

Blower and 

Sludge Return 

Room (L 103)

1972 46 1982 36 18 0 2 7 70
Normal wear and tear through operations. Ceramic diffusers reaching useful life. More 

efficient diffusers available. Condition fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, walkways, 

hatches, grating, gates, frames, stems, and associated appurtenances. Replace 

Coating of existing structure and new piping and equipment (as required).

5-10 250,000$                    

Aeration Blower No. 1

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
5-10 250,000$                    

Aeration Blower No. 2

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
5-10 250,000$                    

Aeration Blower No. 3

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
5-10 250,000$                    

Aeration Blower No. 4

Blower and 

Sludge Return 

Room (L 103)

100 1972 46 1994 24 15 0 4 12 70 Overall fair to good condition. Appears well maintained. 
Replace blower and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
5-10 250,000$                    

Blower and Sludge Return Room 

(L 103)
- - 1972 46 22 0 4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting 

replacement,. Exterior stucco appears sound. 

Building replacement and/or second floor expansion due to flooding concerns including 

complete rehabilitation. Building replacement and/or expansion includes site civil, 

structural, architectural, HVAC, electrical, and plumbing.

10-15 450,000$                    

Digester Blowers and Waste 

Room (L 104)
- - 1972 46 22 0 4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting 

replacement,. Exterior stucco appears sound. 

Building replacement and/or second floor expansion due to flooding concerns including 

complete rehabilitation. Building replacement and/or expansion includes site civil, 

structural, architectural, HVAC, electrical, and plumbing.

10-15 250,000$                    

Total  $             2,700,000 

Secondary Treatment - Aeration Basin 

Aeration Blower No. 5 - Future
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Structure - Secondary Clarifier No. 

1
- - 1972 46 38 0 3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively 

repaired. Stairs at SW edge of west clarifier has rusted and no toe plate. Perimeter 

walkway and handrail - good condition. Coating above water line - good condition. 

Misc. concrete repairs, surface preparation, and coating of existing structure and new 

piping and equipment (as required). Misc. walkway, stair, and handrail repairs. 
10-15 75,000$                      

Structure - Secondary Clarifier No. 

2
- - 1972 46 38 0 3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively 

repaired. Stairs at SW edge of west clarifier has rusted and no toe plate. Perimeter 

walkway and handrail - good condition. Coating above water line - good condition. 

Misc. concrete repairs, surface preparation, and coating of existing structure and new 

piping and equipment (as required).
10-15 75,000$                      

Mechanical - Secondary Clarifier 

No. 1
- - 1972 46 2008 10 18 0 3 11 70 Overall fair to good condition. Rehabilitated recently. 

Overhaul motor.  Misc. concrete repairs, surface preparation, and coating of existing 

structure and new piping and equipment (as required).
10-15 50,000$                      

Mechanical - Secondary Clarifier 

No. 2
- - 1972 46 2008 10 18 0 3 11 70 Overall fair to good condition. Rehabilitated recently. 

Overhaul motor.  Misc. concrete repairs, surface preparation, and coating of existing 

structure and new piping and equipment (as required).
10-15 50,000$                      

RAS Pump No. 1

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 1982 36 18 0 2 7 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust 

free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 150,000$                    

RAS Pump No. 2

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 1982 36 18 0 2 7 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust 

free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 150,000$                    

RAS Pump No. 3

Blower and 

Sludge Return 

Room (L 103)

10 1972 46 2018 0 18 0 4 14 60
End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust 

free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
10-15 150,000$                    

WAS Pump No. 1

Digester Blowers 

and Waste 

Room (L 104)

3 1996 22 - - 18 0 2 7 70
V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 100,000$                    

WAS Pump No. 2

Digester Blowers 

and Waste 

Room (L 104)

3 1996 22 - - 18 0 2 7 70
V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 100,000$                    

Scum Pump No. 1 Clarifier No. 1 3 1972 46 2017 1 18 0 5 18 25 Recently replaced. Condition good.
Overhaul pump and motor. Replace piping and valves as required. Surface preparation 

and coating of all new and existing piping and equipment.
10-15 50,000$                      

Scum Pump No. 2 Clarifier No. 2 3 1972 46 2017 1 18 0 5 18 25 Recently replaced. Condition good.
Overhaul pump and motor. Replace piping and valves as required. Surface preparation 

and coating of all new and existing piping and equipment.
10-15 50,000$                      

Total  $             1,000,000 

Secondary Treatment - Clarifiers, RAS/WAS Pump Stations
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Sand Filters (Bldg. E) - - 1990 28 - - 32 4 2 13 60

Screen enclosure is in fair to poor condition with missing panels. Roof support beams 

show limited spalling, Filter inlet weirs show exposed aggregate. General condition of 

filter boxes/flumes appear to be fair to good. Steel base plates for columns are badly 

rusted. 

Demolition of existing structure and construct new facility for new tertiary disc filters. 0-5 750,000$                    

Upflow Sand Filter -

10 Modules

Sand Filters 

(Bldg. E)
1990 28 18 0 1 4 60

Issues with plastics, particulate carryover, grease/sludge settling in bottom, currently 

meeting regulatory requirements. However, filter operation is maintenance intensive 

and isn't operating as intended. Manufacturer has conducted multiple repairs over the 

years. Condition is poor due to ongoing maintenance and operational issues.

Remove existing upflow filters and associated appurtenance and install new tertiary 

disc filters including piping, valves, gates, bypass piping, and all associated 

appurtenances. 

0-5 2,000,000$                 

Air Compressor No. 1 Air Supply Room 30 1990 28 2017 1 15 0 5 15 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 10,000$                      

Air Compressor No. 2 Air Supply Room 30 1990 28 2017 1 15 0 5 15 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 10,000$                      

Backwash Pump No. 1
East of Sand 

Filters (Bldg. E)
1990 28 18 0 3 11 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 35,000$                      

Backwash Pump No. 2
East of Sand 

Filters (Bldg. E)
1990 28 18 0 3 11 60 Overall fair to good condition. Rehabilitated recently. Demolition after upflow sand filters are removed from service 0-5 35,000$                      

Air Supply Room - - 1990 28 32 4 4 26 60
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.
Repurpose. Not required with disc filters. 10-15 25,000$                      

Total  $             2,865,000 

Tertiary Treatment (Filters) - Demolition existing upflow sand filters, Construct tertiary disc filters
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Chlorine Contact Chamber - - 1972 46 38 0 3 23 60
Most external and internal structure not visible/buried. Cover is precast hollowcore 

deck with grouted seams.

Abrasive blast deteriorated concrete, restore concrete to original surface with repair 

mortar, and coatings (as required)
10-15 100,000$                    

Dechlorination Chamber - - 1995 23 38 15 2 15 10 Repurposed and unused. Condition fair to poor. Demolition. 0-5 50,000$                      

Chlorine Contact Chamber No. 1
Chlorine Contact 

Chamber
1972 46 10 0 3 6 60 Normal wear and tear through operations.  Condition is fair.

Replace gates, frames, stems, valves, piping, and associated appurtenances. Misc. 

concrete repairs, surface preparation, and coating of existing structure and new piping 

and equipment (as required).

5-10 75,000$                      

Chlorine Contact Chamber No. 2
Chlorine Contact 

Chamber
1972 46 10 0 3 6 60 Normal wear and tear through operations.  Condition is fair.

Replace gates, frames, stems, valves, piping, and associated appurtenances. Misc. 

concrete repairs, surface preparation, and coating of existing structure and new piping 

and equipment (as required).

5-10 75,000$                      

Dechlorination Chamber
Chlorine Contact 

Chamber
1995 23 10 0 1 2 10 Repurposed and unused. Condition fair to poor. Demolition and repurpose 5-10 50,000$                      

Chemical Feed Room (L 102) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 250,000$                    

Chlorine Room - - 1990 28 32 4 4 26 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building replacement due to flooding concerns instead of complete rehabilitation. 

Building replacement includes site civil, structural, architectural, HVAC, electrical, and 

plumbing.

10-15 250,000$                    

Chemical feed pumps 18 18 5 18 75 Chemical feed pumps. Exhibits normal wear. Condition fair to good. 
Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
5-10  

Total  $                850,000 

Disinfection
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Reuse Transfer Pump No. 1
South of Sand 

Filters (Bldg. E)
50 1990 28 2017 1 18 0 4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
15-Oct 175,000$                    

Reuse Transfer Pump No. 2
South of Sand 

Filters (Bldg. E)
50 1990 28 2019 - 18 0 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
15-Oct 175,000$                    

Reuse Transfer Pump No. 3
South of Sand 

Filters (Bldg. E)
50 1990 28 2018 - 18 0 4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to good. 

 Replace pump and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
15-Oct 175,000$                    

Effluent Booster Pump No. 1
South of 

Generator No. 2
125 2010 8 - - 18 10 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to good. 

Overhaul pump and motor. Replace piping and valves as required. Surface preparation 

and coating of all new and existing piping and equipment.
15-Oct 100,000$                    

Effluent Booster Pump No. 2
South of 

Generator No. 2
125 2010 8 - - 18 10 5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to good. 

Overhaul pump and motor. Replace piping and valves as required. Surface preparation 

and coating of all new and existing piping and equipment.
15-Oct 100,000$                    

Reuse High-Service Pump No. 1
East of Chlorine 

Room
150 1990 28 18 0 2 7 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 250,000$                    

Reuse High-Service Pump No. 2
East of Chlorine 

Room
150 1990 28 18 0 1 4 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
0-5 250,000$                    

Reuse High-Service Pump No. 3
East of Chlorine 

Room
150 1990 28 2016 2 18 0 4 14 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively 

rust free, exhibits normal wear. Condition good.

Replace pump, motor, piping, and valves. Surface preparation and coating of all new 

and existing piping and equipment.
10-15 250,000$                    

3.0 MG GST - - 1990 28 38 10 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.
Misc. concrete repairs, surface preparation, and coating of existing structure and new 

piping and equipment (as required).
10-15 50,000$                      

5.0 MG GST - - 1995 23 38 15 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.
Misc. concrete repairs, surface preparation, and coating of existing structure and new 

piping and equipment (as required).
10-15 50,000$                      

Total  $             1,575,000 

Reuse Transfer Pump No. 4 - Future

Effluent Booster Pump No. 3 - Future

Reuse High-Service Pump No. 4 - Future

Reuse High-Service Pump No. 5 - Future

Effluent Management- Storage, Transfer, Distribution
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Structure - Digester No. 1 - - 1972 46 38 0 3 23 50 External, no leaks visible. Similar condition to Aeration Tanks.
Abrasive blast deteriorated exterior and interior channel concrete, restore concrete to 

original surface with repair mortar, and coatings (as required). Replace handrails, 

walkways, and stairs. Replace FRP covers. 

5-10 350,000$                    

Structure - Digester No. 2 - - 1959 59 38 0 3 23 50
External visual assessment only. External, no leaks visible. Condition fair to poor due 

to age.

Abrasive blast deteriorated concrete, restore concrete to original surface with repair 

mortar, and coatings (as required)
5-10 75,000$                      

Mechanical - Digester No. 1 Digester No. 1 1959 59 18 0 3 11 30
Normal wear and tear through operations. Diffusers reaching useful life. More efficient 

diffusers available. Condition is fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, walkways, 

hatches, grating, and associated appurtenances. Misc. concrete repairs, surface 

preparation, and coating of existing structure and new piping and equipment (as 

required).

5-10 300,000$                    

Mechanical - Digester No. 2 Digester No. 2 1972 46 2000 18 18 0 2 7 30
Normal wear and tear through operations. Diffusers reaching useful life. More efficient 

diffusers available. Condition is fair to poor.

Replace aeration diffusers, aeration piping, aeration valves, handrailing, walkways, 

hatches, grating, and associated appurtenances. Misc. concrete repairs, surface 

preparation, and coating of existing structure and new piping and equipment (as 

required).

10-15 300,000$                    

Digester Blower No. 1

Digester Blowers 

and Waste 

Room (L 104)

1996 22 - - 15 0 4 12 30 Normal wear and tear through operations. Condition is fair.
Overhaul blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
10-15 150,000$                    

Digester Blower No. 2

Digester Blowers 

and Waste 

Room (L 104)

1996 22 - - 15 0 4 12 30 Normal wear and tear through operations. Condition is fair.
Overhaul blower and motor, replace piping, and valves. Surface preparation and 

coating of all new and existing piping and equipment.
10-15 150,000$                    

Sludge Transfer Pump No. 1 5 1996 22 2017 1 18 0 5 18 40
V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface 

preparation and coating. Piping and appurtenance shows rusts. Condition to fair to 

poor. 

Overhaul pump and motor, replace piping, and valves. Surface preparation and coating 

of all new and existing piping and equipment.
10-15 50,000$                      

Rotary Drum Thickener No. 1 Digester No. 1 1996 22 18 0 3 11 20 Normal wear and tear through operations. Condition is fair.

Evaluate based on current biosolids processing operations. Replace thickener, valves, 

piping, and associated appurtenances. Misc. surface preparation and coating of new 

piping and equipment (as required).

5-10 75,000$                      

Rotary Drum Thickener No. 2 Digester No. 1 1995 23 18 0 3 11 20 Normal wear and tear through operations. Condition is fair.

Evaluate based on current biosolids processing operations. Replace thickener, valves, 

piping, and associated appurtenances. Misc. surface preparation and coating of new 

piping and equipment (as required).

5-10 75,000$                      

Residuals Management (Biosolids) - Storage and Processing
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Structure - Biosolids Processing 

Facility
- - 2017 1 22 21 5 22 80 New facility. Condition excellent. 15+

Mechanical - Biosolid Stabilization 

System (BCR)

Biosolids 

Processing 

Facility

2017 1 - - 18 17 5 18 80 New facility. Condition is excellent. - 15+ -

Mechanical - Biosolid Dewatering

Biosolids 

Processing 

Facility

2017 1 - - 18 17 5 18 60 New facility. Condition is excellent. - 15+ -

Total  $             1,525,000 

Residuals Management (Biosolids) - Storage and Processing
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Odor Control

Odor Control - Duct

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50
Various damaged and repaired ductwork. Locations with exposed fibers. Condition fair 

to poor.

Replace duct and dampers. Surface preparation and coating of all duct and equipment 

(as required)
0-05 150,000$                    

Odor Control - Fan

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50 Relatively rust free, exhibits normal wear. Condition fair to poor
Overhaul fan and motor, replace ductwork, and dampers. Surface preparation and 

coating of all new and existing ductbank and equipment (as required)
0-5 75,000$                      

Odor Control - Biofilter

South of 

Aeration Tank, 

Bio-Filter

1996 22 2010 8 18 0 3 11 50 Normal wear and tear through operations, media missing. Replace biofilter media and piping. 0-5 125,000$                    

350,000$                 Total



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)Yard Piping

Plant Drain System 1959 59 1990 28 35 3 21 90 No subsurface assessment Rehabilitation (as required) 10-15  $                   400,000 

Misc. Yard Piping Improvements 1972 46 1990 28 35 4 28 90 No subsurface assessment Rehabilitation (as required) 10-5  $                   500,000 

 $                900,000 Total



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified
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PSC Average 

Service Life

PSC Remaining 
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Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)Site Civil

Paving 1972 46 1990 28 18 3 11 Normal wear and tear through operations. Mill and resurface 5-10  $                   500,000 

 $                500,000 Total



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life
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Condition Summary Recommendation Summary
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Improvement Total 

Cost

Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)

WWTF Infrastructure: 

Structure 

Equipment

Building

Location Size (hp)
Year 

Constructed
Age (years) Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaining 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement Total 

Cost

Administration (Bldg. A) - - 1959 59 1972 46 32 0 3 19 50
Visual assessment only. Appears to be a well maintained building. Normal wear and 

tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 250,000$                    

Storage (Bldg. C) - - 1977 41 - - 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.
Replace metal storage building with new pre-engineering metal building 5-10 250,000$                    

Storage (Bldg. D) - - 1985 33 - - 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.
Replace metal storage building with new pre-engineering metal building 5-10 250,000$                    

Office (Bldg. H) - - 1985 33 32 0 3 19 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 75,000$                      

Maintenance Shop (Bldg. J) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 50,000$                      

Training Room (Bldg. K) - - 1959 59 1972 46 32 0 3 19 10
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 75,000$                      

Storage Room (L 101) - - 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 25,000$                      

Storage (Bldg. M) - - 1959 59 1972 46 22 0 3 13 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building rehabilitation including architectural, HVAC, electrical, and plumbing. Roof 

replacement. Surface preparation, painting, and coating interior and exterior. 
5-10 50,000$                      

MCC 2 (Filter) - - 1990 28 32 4 4 26 75
Subject to flooding. Visual assessment only. Appears to be a well maintained building. 

Normal wear and tear through use. Condition fair to good.

Building replacement due to flooding concerns instead of complete rehabilitation. 

Building replacement includes site civil, structural, architectural, HVAC, electrical, and 

plumbing.

10-15 250,000$                    

1,275,000$              Total

Building and storage renewal and rehabilitation



EXISTING FACILITY ASSESSMENT: MAINTAIN CURRENT LOCATION - 15-YEAR REHABILITATION
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Preliminary Treatment (Influent Lift Station, Screening, Grit Removal, Odor Control)

WWTF Infrastructure: 

Structure 

Equipment

Building
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Generator No. 1 750 kW 2002 16 20 3 12 Relatively rust free, exhibits normal wear. Condition fair. Replacement 0-5 950,000$                    

Generator No. 2 300 kW 2010 8 20 5 20 Relatively rust free, exhibits normal wear. Condition good. Replacement 5-10 350,000$                    

1,300,000$              

Power Generating Equipment

Total
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Structures

Administration (Bldg. A) 1959 59 1972 46 32
Past PSC Service 

Life
3 19 50

Visual assessment only. Appears to be a well maintained building. Normal wear and tear through 

use. Condition fair to good.
-

Storage (Bldg. C) 1977 41 - - 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.
-

Storage (Bldg. D) 1985 33 - - 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.
-

Plant Lift Station (Bldg. G) 1972 46 1990 28 32
Past PSC Service 

Life
1 6 90

Portions of the headworks grit effluent channel and flow splitting structure are in a significantly 

deteriorated condition due to the presence, and release, of hydrogen sulfide gas. 
Headworks channel and flume structural rehabilitation 5 450,000$                

Pump Room (101) 1972 46 32
Past PSC Service 

Life
3 19 90

Subject to flooding, No Exhaust fan, needs paint inside, doors and hardware replacement, lighting 

replacement, rust on exposed steel structure

Storage (102) 1972 46 32
Past PSC Service 

Life
3 19 90

Needs paint inside, doors and hardware replacement, lighting replacement, rust on exposed steel 

structure
-

Lift Station (103) 1972 46 32
Past PSC Service 

Life
3 19 90

Needs paint inside, doors and hardware replacement, lighting replacement, rust on exposed steel 

structure

Office (Bldg. H) 1985 33 32
Past PSC Service 

Life
3 19 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Maintenance Shop (Bldg. J) 1972 46 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Training Room (Bldg. K) 1959 59 1972 46 32
Past PSC Service 

Life
3 19 10

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.
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Storage Room (L 101) 1972 46 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Chemical Feed Room (L 102) 1972 46 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Blower and Sludge Return Room (L 103) 1972 46 22
Past PSC Service 

Life
4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting replacement,. Exterior 

stucco appears sound. 

Digester Blowers and Waste Room (L 104) 1972 46 22
Past PSC Service 

Life
4 18 75

Subject to flooding, Roll-up door, doors and hardware replacement, lighting replacement,. Exterior 

stucco appears sound. 

Storage (Bldg. M) 1959 59 1972 46 22
Past PSC Service 

Life
3 13 25

Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Chlorine Room 1990 28 32 4 4 26 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Air Supply Room 1990 28 32 4 4 26 25
Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

MCC 2 (Filter) 1990 28 32 4 4 26 75
Subject to flooding. Visual assessment only. Appears to be a well maintained building. Normal wear 

and tear through use. Condition fair to good.

Aeration Tank No. 1 1972 46 - - 38
Past PSC Service 

Life
3 23 95

Various locations aggregate exposed but no significant structural items. Integrity of hand rail is 

suspect. Structural cracks at handrail sleeves. Some handrail sleeves missing. FRP flume cover 

plate exposed fiber. Visible coating above water surface.  
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Aeration Tank No. 2 1972 46 - - 38
Past PSC Service 

Life
3 23 95

Various locations aggregate exposed but no significant structural items. Integrity of hand rail is 

suspect. Structural cracks at handrail sleeves. Some handrail sleeves missing. FRP flume cover 

plate exposed fiber. Visible coating above water surface.  

Digester No. 1 1972 46 38
Past PSC Service 

Life
3 23 50 External, no leaks visible. Similar condition to Aeration Tanks.

Digester No. 2 1959 59 38
Past PSC Service 

Life
3 23 50 External visual assessment only. External, no leaks visible. Condition fair to poor due to age.

Clarifier No. 1 1972 46 38
Past PSC Service 

Life
3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively repaired. Stairs at 

SW edge of west clarifier has rusted and no toe plate. Perimeter walkway and handrail - good 

condition. Coating above water line - good condition. 

Clarifier No. 2 1972 46 38
Past PSC Service 

Life
3.5 27 90

No evidence of active external leaks. Numerous prior leaks have been effectively repaired. Stairs at 

SW edge of west clarifier has rusted and no toe plate. Perimeter walkway and handrail - good 

condition. Coating above water line - good condition. 

Sand Filters (Bldg. E) 1990 28 - - 32 4 2 13 90
Screen enclosure is in fair to poor condition with missing panels. Roof support beams show limited 

spalling, Filter inlet weirs show exposed aggregate. General condition of filter boxes/flumes appear to 

be fair to good. Steel base plates for columns are badly rusted. 

Chlorine Contact Chamber 1972 46 38
Past PSC Service 

Life
3 23 60

Most external and internal structure not visible/buried. Cover is precast hollowcore deck with grouted 

seams.

Dechlorination Chamber 1995 23 38 15 2 15 10 Repurposed and unused. Condition fair to poor.

Biosolids Processing Facility 2017 1 22 21 5 22 80 New facility. Condition excellent. 

3.0 MG GST 1990 28 38 10 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.

5.0 MG GST 1995 23 38 15 4 30 60 External visual assessment only. External, no leaks visible. Condition good to fair.
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450,000$                

Pumping Equipment

Influent Pump No. 1 1972 46 2018 - 18
Past PSC Service 

Life
5 18 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively rust free, 

exhibits normal wear. Condition fair to good. 

Influent Pump No. 2 1972 46 2000 18 18
Past PSC Service 

Life
3 11 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively rust free, 

exhibits normal wear. Condition fair to good. 

Influent Pump No. 3 1972 46 2012 6 18
Past PSC Service 

Life
2 7 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively rust free, 

exhibits normal wear. Condition fair to good. 

Influent Pump No. 4 1972 46 2016 2 18
Past PSC Service 

Life
2 7 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively rust free, 

exhibits normal wear. Condition fair to good. 

Influent Pump No. 5 1972 46 2018 - 18
Past PSC Service 

Life
5 18 70

Dry-pit, submersible style influent pumps. Piping, valves, and appurtenances, relatively rust free, 

exhibits normal wear. Condition fair to good. 

Grit Pump No. 1 1972 46 - - 18
Past PSC Service 

Life
2 7 30

End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively rust free, exhibits 

normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new and existing piping 

and equipment.
5 50,000$                  

Grit Pump No. 2 1972 46 - - 18
Past PSC Service 

Life
2 7 30

End suction, centrifugal grit pumps. Piping, valves, and appurtenances, relatively rust free, exhibits 

normal wear. Condition fair to poor

Replace pump, motor, piping, and valves. Surface preparation and coating of all new and existing piping 

and equipment.
5 50,000$                  

RAS Pump No. 1 1972 46 2015 3 18
Past PSC Service 

Life
4 14 60

End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust free, exhibits 

normal wear. Condition fair to poor

RAS Pump No. 2 1972 46 1982 36 18
Past PSC Service 

Life
2 7 60

End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust free, exhibits 

normal wear. Condition fair to poor

RAS Pump No. 3 1972 46 2018 0 18
Past PSC Service 

Life
4 14 60

End suction, centrifugal RAS pump. Piping, valves, and appurtenances, relatively rust free, exhibits 

normal wear. Condition fair to poor

WAS Pump No. 1 1996 22 - - 18
Past PSC Service 

Life
2 7 70

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface preparation and 

coating. Piping and appurtenance shows rusts. Condition to fair to poor. 
Replace pump and motor. 5 50,000$                  

WAS Pump No. 2 1996 22 - - 18
Past PSC Service 

Life
2 7 70

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface preparation and 

coating. Piping and appurtenance shows rusts. Condition to fair to poor. 
Replace pump and motor. 5 50,000$                  

Subtotal



WWTF Infrastructure: 

Structure 

Equipment

Building

Year Constructed
Age 

(years)
Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaing 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement 

Total Cost

Scum Pump No. 1 1972 46 2017 1 18
Past PSC Service 

Life
5 18 25 Recently replaced. Condition good.

Scum Pump No. 2 1972 46 2017 1 18
Past PSC Service 

Life
5 18 25 Recently replaced. Condition good.

Reuse Transfer Pump No. 1 1990 28 2017 1 18
Past PSC Service 

Life
4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to good. 

Reuse Transfer Pump No. 2 1990 28 2019 - 18
Past PSC Service 

Life
5 18 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to good. 

Reuse Transfer Pump No. 3 1990 28 2018 - 18
Past PSC Service 

Life
4 14 50

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to good. 

Reuse Transfer Pump No. 4 - Future

Effluent Booster Pump No. 1 2010 8 - - 18 10 5 18 50
Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to good. 

Effluent Booster Pump No. 2 2010 8 - - 18 10 5 18 50
Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to good. 

Effluent Booster Pump No. 3 - Future

Reuse High-Service Pump No. 1 1990 28 18
Past PSC Service 

Life
2 7 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to poor

Reuse High-Service Pump No. 2 1990 28 18
Past PSC Service 

Life
1 4 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition fair to poor

Reuse High-Service Pump No. 3 1990 28 2016 2 18
Past PSC Service 

Life
4 14 60

Vertical Turbine Can transfer pump. Piping, valves, and appurtenances are relatively rust free, 

exhibits normal wear. Condition good.

Reuse High-Service Pump No. 4 - Future

Reuse High-Service Pump No. 5 - Future

Sludge Transfer Pump No. 1 1996 22 2017 1 18
Past PSC Service 

Life
5 18 40

V-Belt, centrifugal WAS pump. Severe corrosion on pump base. Need surface preparation and 

coating. Piping and appurtenance shows rusts. Condition to fair to poor. 

Chemical feed pumps 18 18 5 18 75 Chemical feed pumps. Exhibits normal wear. Condition fair to good. Replace pumps and chemical piping as required. 10 25,000$                  

225,000$                Subtotal
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Mechanical Bar Screen No. 1 1972 46 1996 22 18
Past PSC Service 

Life
3 11 60 Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. Condition fair.

Mechanical Bar Screen No. 2 1972 46 1996 22 18
Past PSC Service 

Life
3 11 60 Rebuilt 6mm mechanical bar screen, relatively rust free, exhibits normal wear. Condition fair.

Grit Chamber No. 1 1972 46 18
Past PSC Service 

Life
2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. Concrete channel 

repairs, surface preparation, and coating of existing structure and new piping and equipment (as 

required). Replace grit removal equipment during new headworks construction. 

5 50,000$                  

Grit Chamber No. 2 1972 46 18
Past PSC Service 

Life
2 7 30 Rebuilt. Out of service during site visit. Condition poor.

Replace mechanical equipment, hatches, grating, and associated appurtenances. Concrete channel 

repairs, surface preparation, and coating of existing structure and new piping and equipment (as 

required). Replace grit removal equipment during new headworks construction. 

5 50,000$                  

Grit Aeration Blower No. 1 1972 46 15
Past PSC Service 

Life
2 6 30 Rebuilt. Out of service during site visit. Condition poor.

Replace blower, motor, piping, and valves. Surface preparation and coating of all new and existing 

piping and equipment.
5 65,000$                  

Grit Aeration Blower No. 2 1972 46 15
Past PSC Service 

Life
2 6 30 Rebuilt. Out of service during site visit. Condition poor.

Replace blower, motor, piping, and valves. Surface preparation and coating of all new and existing 

piping and equipment.
5 65,000$                  

Aeration Blower No. 1 1972 46 1994 24 15
Past PSC Service 

Life
4 12 70 Overall fair to good condition. Appears well maintained. 

Aeration Blower No. 2 1972 46 1994 24 15
Past PSC Service 

Life
4 12 70 Overall fair to good condition. Appears well maintained. 

Aeration Blower No. 3 1972 46 1994 24 15
Past PSC Service 

Life
4 12 70 Overall fair to good condition. Appears well maintained. 

Aeration Blower No. 4 1972 46 1994 24 15
Past PSC Service 

Life
4 12 70 Overall fair to good condition. Appears well maintained. 

Aeration Blower No. 5 - Future

Aeration Basin No. 1 1972 46 1985 33 18
Past PSC Service 

Life
2 7 70

Normal wear and tear through operations. Ceramic diffusers reaching useful life. More efficient 

diffusers available. Condition fair to poor.
Replace handrailing, walkways, hatches, and associated appurtenances. 10 50,000$                  

Aeration Basin No. 2 1972 46 1982 36 18
Past PSC Service 

Life
2 7 70

Normal wear and tear through operations. Ceramic diffusers reaching useful life. More efficient 

diffusers available. Condition fair to poor.
Replace handrailing, walkways, hatches, and associated appurtenances. 10 50,000$                  

Treatment Equipment

-
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Secondary Clarifier No. 1 1972 46 2008 10 18
Past PSC Service 

Life
3 11 70 Overall fair to good condition. Rehabilitated recently. 

Secondary Clarifier No. 2 1972 46 2008 10 18
Past PSC Service 

Life
3 11 70 Overall fair to good condition. Rehabilitated recently. 

Upflow Sand Filter No. 1 1990 28 18
Past PSC Service 

Life
1 4 30

Issues with plastics, particulate carryover, grease/sludge settling in bottom, currently meeting 

regulatory requirements. However, filter operation is maintenance intensive and isn't operating as 

intended. Manufacturer has conducted multiple repairs over the years. Condition is poor due to 

ongoing maintenance and operational issues.

Upflow Sand Filter No. 2 1990 28 18
Past PSC Service 

Life
1 4 30

Issues with plastics, particulate carryover, grease/sludge settling in bottom, currently meeting 

regulatory requirements. However, filter operation is maintenance intensive and isn't operating as 

intended. Manufacturer has conducted multiple repairs over the years. Condition is poor due to 

ongoing maintenance and operational issues.

Air Compressor No. 1 1990 28 2017 1 15
Past PSC Service 

Life
5 15 30 Overall fair to good condition. Rehabilitated recently. 

Air Compressor No. 2 1990 28 2017 1 15
Past PSC Service 

Life
5 15 30 Overall fair to good condition. Rehabilitated recently. 

Backwash Pump No. 1 1990 28 18
Past PSC Service 

Life
3 11 30 Overall fair to good condition. Rehabilitated recently. 

Backwash Pump No. 2 1990 28 18
Past PSC Service 

Life
3 11 30 Overall fair to good condition. Rehabilitated recently. 

Chlorine Contact Chamber No. 1 1972 46 10
Past PSC Service 

Life
3 6 60 Normal wear and tear through operations.  Condition is fair.

Chlorine Contact Chamber No. 2 1972 46 10
Past PSC Service 

Life
3 6 60 Normal wear and tear through operations.  Condition is fair.

Dechlorination Chamber 1995 23 10
Past PSC Service 

Life
1 2 10 Repurposed and unused. Condition fair to poor. Demolition and repurpose 10 50,000$                  
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Rotary Drum Thickener No. 1 1996 22 18
Past PSC Service 

Life
3 11 20 Normal wear and tear through operations. Condition is fair.

Rotary Drum Thickener No. 2 1995 23 18
Past PSC Service 

Life
3 11 20 Normal wear and tear through operations. Condition is fair.

Digester Blower No. 1 1996 22 - - 15
Past PSC Service 

Life
4 12 30 Normal wear and tear through operations. Condition is fair.

Digester Blower No. 2 1996 22 - - 15
Past PSC Service 

Life
4 12 30 Normal wear and tear through operations. Condition is fair.

Digester No. 1 1972 46 2000 18 18
Past PSC Service 

Life
2 7 30

Normal wear and tear through operations. Diffusers reaching useful life. More efficient diffusers 

available. Condition is fair to poor.

Digester No. 2 1959 59 18
Past PSC Service 

Life
3 11 30

Normal wear and tear through operations. Diffusers reaching useful life. More efficient diffusers 

available. Condition is fair to poor.

Biosolid Stabilization System (BCR) 2017 1 - - 18 17 5 18 80 New faculty. Condition is excellent. - - -

Biosolid Dewatering 2017 1 - - 18 17 5 18 60 New faculty. Condition is excellent. - - -

Odor Control - Duct 1996 22 2010 8 18
Past PSC Service 

Life
3 11 50 Various damaged and repaired ductwork. Locations with exposed fibers. Condition fair to poor. Replace duct and dampers. Surface preparation and coating of all duct and equipment (as required) 5 50,000$                  

Odor Control - Fan 1996 22 2010 8 18
Past PSC Service 

Life
3 11 50 Relatively rust free, exhibits normal wear. Condition fair to poor

Overhaul fan and motor, replace ductwork, and dampers. Surface preparation and coating of all new and 

existing ductbank and equipment (as required)
5 75,000$                  

Odor Control - Biofilter 1996 22 2010 8 18
Past PSC Service 

Life
3 11 50 Normal wear and tear through operations, media missing. Replace biofilter media and piping. 5 125,000$                

630,000$                Subtotal



WWTF Infrastructure: 

Structure 

Equipment

Building

Year Constructed
Age 

(years)
Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaing 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement 

Total Cost

Yard Piping

Plant Drain System 1959 59 1990 28 35 3 21 70 No subsurface assessment

Misc. Yard Piping Improvements 1972 46 1990 28 35 4 28 90 No subsurface assessment

 $                         -   

Site Civil

Paving 1972 46 1990 28 18 3 11 Normal wear and tear through operations. 

 $                         -   

Subtotal

Subtotal



WWTF Infrastructure: 

Structure 

Equipment

Building

Year Constructed
Age 

(years)
Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaing 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement 

Total Cost

Power Generating Equipment

Generator No. 1 2002 16 20 3 12

Generator No. 2 2010 8 20 5 20

-$                       Subtotal



WWTF Infrastructure: 

Structure 

Equipment

Building

Year Constructed
Age 

(years)
Year Modified

Age, Modified 

(years)

PSC Average 

Service Life

PSC Remaing 

Service Life

Condition 

Rating

Remaining 

Useful Life

Overall 

Criticality
Condition Summary Recommendation Summary

Improvement Time 

Frame 

(years)

Improvement 

Total Cost

Electrical and I&C

DP - 1

MCC1

MCC3

MCC5

MCCB

DP - 2

MCC2

MCC4

MCC6

MCCA



5. Reclaimed Water

Account Description
Average Service Life for Large 

Utility (Class A&B)

354 Structures & Improvements Above Grade 32

Wood 28

Masonry 30

Reinforced Concrete 38

Steel Below Grade 25

Concrete 35

Steel 22

Lift Stations 25

355 Power Generating Equipment 20

371 Pumping Equipment 18

Pumping Equipment – Electric 18

Pumping Equipment – Chemical 7

374 Reuse Distribution

Reservoirs 37

Steel Pneumatic Tank 35

Concrete Ground Storage Reservoir 40

380 Treatment & Disposal Equipment 18

Blowers, Motors, Pumps, Electric Controls 15

Chlorination Equipment 10

Other Mechanical Equipment 23

381 Plant Sewers 35

389 Other Plant and Miscellaneous Equipment 18
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APPENDIX B: 
TECHNICAL MEMORANDUM:  

EXISTING HEADWORKS STRUCTURE 
CONDITION ASSESSMENT AND 

RECOMMENDATIONS 
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MEMORANDUM 

To: Robert J. Bolton, P.E., Water and Sewer Director, City of Vero Beach 

From: Matthew Tebow, P.E, Kimley-Horn 

Date: May 24, 2018 

Subject: City of Vero Beach WWTF; Structural Rehabilitation of Existing Headworks Structure 

 

The City of Vero Beach wastewater system provides sanitary sewer service to residential, commercial, 
and industrial customers located within the City of Vero Beach, Town of Indian River Shores, and limited 
portions of the unincorporated areas of Indian River County. The City of Vero Beach wastewater 
treatment facility (WWTF) is a 4.5 MGD complete-mix activated sludge wastewater treatment plant 
followed by a water reclamation system. Treatment plant processes include influent screening, grit 
removal, activated sludge, clarification, tertiary filtration, chlorination by gas disinfection, and chemical 
oxidation and dewatering of residuals. The facility does not accept any hauled waste or septage.  
 
Portions of the headworks grit effluent channel and flow splitting structure are in a significantly 
deteriorated condition due to the presence, and release, of hydrogen sulfide gas.  Approximately 12 
years ago, a study was performed to analyze this condition and recommend methods for resolution 
(See Appendix A). Kimley-Horn, in collaboration with City Staff, recently performed an updated 
condition assessment of the headworks grit effluent channel and flow splitting structure to provide short-
term and long-term repair recommendations. Visual inspection and qualitative destructive (hammer 
blow) testing was performed throughout the grit effluent channel. Based on a review of the study 
performed 12 years ago, the damage and corrosion that occurred prior to operational changes to the 
collection system has not significantly increased. Understanding that quantitative destructive and non-
destructive structural testing was not performed during the previous and updated investigation, the 
corrosion/cracking/delamination of the grit effluent channel appears to have slowed or ceased.  
 
The following grit effluent channel deficiencies were identified (see Figure 1):  
 

• Section A: 
This section is in fair condition and does not appear to be at risk of imminent hydraulic failure. 
There was minimal concrete corrosion above and below the typical water surface elevations.   

 

• Section B: 
This section is in poor condition but does not appear to be at risk of imminent hydraulic failure. 
There was mild to severe concrete corrosion above the typical water surface elevation from the 
neoprene air seal to the flow splitting structure. There was a small amount of exposed 
reinforcing steel near the flow splitting structure (see Figure 1 and Photo 1).  
 

• Section C: 
This section is in poor condition but does not appear to be at risk of imminent hydraulic failure. 
However, there was severe concrete corrosion throughout with reinforcing steel exposed, 
rusted, corroded, or missing (see Figure 1 and Photo 2). Therefore, repairs should be 
implemented with reasonable urgency.  

 

Draft
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Figure 1. Grit Effluent Channel Deficiencies 



Page 3 

kimley-horn.com 1920 Wekiva Way, Suite 200, West Palm Beach, FL 33411 561-845-0665 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1. Section B            Photo 2. Section C 

 

Multiple repair methods were considered including constructing a concrete headwall inside the grit 
effluent channel with piping to the aeration basins, full and partial stainless-steel structural replacement, 
full and partial concrete replacement, and concrete point repairs. The following is a brief description of 
the repair techniques considered:  
 
Concrete Headwall with Piping Option:  
 
This repair method requires cleaning and repairing the concrete channel, constructing multiple concrete 
headwalls in the flow stream of the grit effluent channel, and then installing a 30-inch discharge pipe 
into the channel. See Figure 2 (plan view) and Figure 3 (section view) showing a version of this repair 
method from the 1995 Montgomery-Watson design plans. Although a viable option, routing the influent 
flow through piping is not recommended due to the potential for hydraulic constrictions in the discharge 
piping during peak-flow events and no expectation for significant cost savings when compared to other 
repair techniques.  
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Figure 2. Plan view of Concrete Headwall Repair Option 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Section view of Concrete Headwall Repair Option 
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Full and Partial Stainless-Steel Structural Replacement Option: 
 
This repair method requires cleaning, repairing, and coating/lining Section A and Section B.  Section C 
would be fully removed, surface prepared, and replaced with a pre-fabricated stainless-steel flow 
splitting structure. Although a viable option, this unconventional technique would require custom 
fabrication, a mobile crane with sufficient room to stabilize outriggers, and no expectation for significant 
cost savings when compared to other repair techniques. This option is not recommended.  
 
Full and Partial Concrete Replacement Option: 
 
This repair method requires cleaning, repairing, and coating/lining Section A, Section B, and Section 
C. In the full concrete replacement option, Section C would be fully removed, surface prepared, a new 
concrete flow splitting structure monolithically poured, and then coated/lined. This conventional 
technique uses typical construction techniques, doesn’t have a hydraulic impact, and there isn’t an 
expectation for a significant cost increase when compared to other repair techniques. This option is 
recommended.  
 
Recommendation  
 
Ultimately, all solutions presented were viable solutions however based on the condition assessment, 
hydraulic considerations, repair techniques, and discussions with the City, the following short-term (10-
year) and long-term (permanent) repairs are recommended for the deficiencies.  
 
Both repair methodologies should include odor control duct and pickup balancing, air change 
evaluations, and odor control improvements as required to provide at least 12 air changes per hour 
(AC/hr) along the grit effluent channel and flow splitting structure. It should be noted that effective air 
distribution to minimize or eliminate ‘dead’ areas is at least as important as the volume of air used. 
 

Short-Term (10-years or less): 
 

The short-term repairs will require temporary or permanently installed bypass piping in addition to an 
onsite, temporary emergency bypass pump (diesel) system for 7 days. The recommended bypass 
piping size is 30”.  
 

• Section A: 
 

• Remove all deteriorated and contaminated concrete to develop a sound substrate 
 

• Abrasive (sand) blasting to Concrete Surface Preparation 6 (CSP-6) 

 
• Apply a single-component, rapid setting, hydraulic cementitious resurfacer to restore 

deteriorated concrete surfaces (ex. Tnemec Series 217) as required 
 

• After 48 hours cure time, apply an epoxy mortar designed for severe wastewater immersion 
and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 
wastewater environments (ex. Tnemec Series 435) 
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• Section B: 
 

• Remove all deteriorated and contaminated concrete to develop a sound substrate 
 

• Abrasive (sand) blasting to Concrete Surface Preparation 6 (CSP-6) 
 
• Completely expose reinforcing steel bars, thoroughly clean rust or other deleterious 

substances, and clean to a minimum SSPC SP3  
 
• Apply a single-component, rapid setting, hydraulic cementitious resurfacer to restore 

deteriorated concrete surfaces (ex. Tnemec Series 217) as required 
 

• After 48 hours cure time, apply an epoxy mortar designed for severe wastewater immersion 
and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 
wastewater environments (ex. Tnemec Series 435) 

 
• Section C: 

 
• Remove all deteriorated and contaminated concrete to develop a sound substrate  

 
• Abrasive (sand) blasting to Concrete Surface Preparation 6 (CSP-6) 
 
• Completely expose reinforcing steel bars, thoroughly clean rust or other deleterious 

substances, and clean to a minimum SSPC SP3  
 

• Lap-repair missing reinforcing steel bars per record drawings (i.e. replace in-kind). Remove 
additional concrete to perform reinforcing steel lap-repairs as required.  

 
• Apply a single-component, rapid setting, hydraulic cementitious resurfacer to restore 

deteriorated concrete surfaces (ex. Tnemec Series 217) as required 
 

• After 48 hours cure time, apply an epoxy mortar designed for severe wastewater immersion 
and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 

wastewater environments (ex. Tnemec Series 435) 
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Long-Term (Permanent Repair): 
 
The long-term repairs would require a permanently installed bypass piping system in addition to an 
onsite, temporary emergency bypass pump (diesel) system for 35 days. The extended period of flow 
bypass is to allow the monolithically poured concrete sufficient time to cure prior to applying the 
liner/coating system. The recommended bypass piping size is 30-inches.  
 

• Section A: 
 

• Remove all deteriorated and contaminated concrete to develop a sound substrate  
 

• Abrasive (sand) blasting to Concrete Surface Preparation 6 (CSP-6) 

 
• Apply a single-component, rapid setting, hydraulic cementitious resurfacer to restore 

deteriorated concrete surfaces (ex. Tnemec Series 217) as required  
 

• After 48 hours cure time, apply an epoxy mortar designed for severe wastewater immersion 
and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 
wastewater environments (ex. Tnemec Series 435) 
 

• Section B: 
 

• Remove all deteriorated and contaminated concrete to develop a sound substrate  
 

• Abrasive (sand) blasting to Concrete Surface Preparation 6 (CSP-6) 

 
• Completely expose reinforcing steel bars, thoroughly clean rust or other deleterious 

substances, and clean to a minimum SSPC SP3  
 
• Apply a single-component, rapid setting, hydraulic cementitious resurfacer to restore 

deteriorated concrete surfaces (ex. Tnemec Series 217) as required   
 

• After 48 hours cure time, apply an epoxy mortar designed for severe wastewater immersion 
and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 
wastewater environments (ex. Tnemec Series 435) 

 
  



Page 8 

kimley-horn.com 1920 Wekiva Way, Suite 200, West Palm Beach, FL 33411 561-845-0665 

 

Section C: 

• Saw cut and remove Section C as shown in Figure 4 

 
• Provide new reinforcing steel per record drawings, construct formwork, and provide a high 

sulfate resistant, Type V concrete in a monolithic pour application  
 
• After 28-day cure time, apply an epoxy mortar designed for severe wastewater immersion 

and high levels of hydrogen sulfide gas (H2S), sulfuric acid (H2SO4), as well as other gases 
common to wastewater exposures (ex. Tnemec Series 434)  
 

• Apply an abrasion-resistant lining specifically designed for chemical resistance to severe 
wastewater environments (ex. Tnemec Series 435) 

 

 

Figure 4. Long-Term Section C repair recommendation 
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Alternative in situ repair methods utilizing a structural protective coating system (ex. GML Coatings or 
SprayRoq) was considered during this evaluation and should be further evaluated during design as an 
approved equal to the repair methods outlined in the previous section. 
 
The following budgetary cost estimates are for the short-term and long-term grit effluent channel repair 
recommendations.   
 

 

If the existing WWTF is to be relocated within 10-years, it is recommended to proceed with the short-

term repairs. However, if the WWTF will be operational for 10-years or more, proceeding with the 

long-term repairs are recommended.  

Should you have any questions or wish to discuss this matter further, please do not hesitate to contact 

my office.  Your time in this matter is greatly appreciated.  Thank you 

 

 

 

cc: William D. Reese, P.E., Kimley-Horn 
  Warren Johnson, P.E., Kimley-Horn 

OPINION OF PROBABLE CONSTRUCTION COSTS

SHORT TERM 

REPAIRS

LONG TERM 

REPAIRS

ITEM QUANTITY NO. 1 - COST NO. 2 - COST

Mob/Demob, Bonds and Insurance 1 LS $28,333 $38,333

$28,333 $38,333

INFLUENT BYPASS

Install 40-feet of 30" DI Bypass Piping, FLGD 1 LS $60,000 $60,000

Install 30" DI Plug Valve, FLGD 1 LS $20,000 $20,000

Install Emergency Pump Bypass System - 7 Days 1 LS $10,000 -

Install Emergency Pump Bypass System - 35 Days 1 LS - $50,000

$90,000 $130,000

HEADWORKS REPAIRS

Clean Grit Effluent Channel 1 LS $15,000 $15,000

Concrete Repairs (Section A) 1 LS $7,500 $7,500

Concrete Repairs (Section B) 1 LS $10,000 $10,000

Repair Reinforcing Steel (Section B) 1 LS $2,500 $2,500

Concrete Repairs (Section C - Short Term) 1 LS $15,000 -

Repair Reinforcing Steel (Section C - Short Term) 1 LS $5,000 -

Sawcut and Remove Existing Flow Splitting Structure (Section C) 1 LS - $15,000

Form and Pour New Flow Splitting Structure (Section C) 1 LS - $55,000

Install Liner System (All Sections) 1 LS $100,000 $100,000

Modify Existing Covers 1 LS $5,000 $5,000

Odor Control Duct and Pickup Balancing 1 LS $5,000 $5,000

$165,000 $215,000

SUBTOTAL $283,333 $383,333

CONTINGENCY (25%) $70,833 $95,833

TOTAL $355,000 $480,000

Subtotal

City of Vero Beach WWTF Headworks Repair

Subtotal

Subtotal
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APPENDIX C: 
RELOCATION ALTERNATIVE NO.1 - CAS 
CONCEPTUAL PROCESS DESIGN AND 

BUDGETARY COST OPINION 
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

1 General Conditions LS 1 275,000$          275,000$               

2

Site Work:

Earthwork and Grading

Dewatering

Asphalt Paving

Site Concrete

Chain Link Fence and Gate

Sodding

Landscaping

Site Restoration

LS 1 2,800,000 2,800,000$            

3

Influent Master Lift Station and Coarse Screening Facility: 

Dry-Pit, Centrifugal Pumps (2 duty + 1 standby)

Wet Well, 20,000 gallon

Mechanical Coarse Screen (2 duty + 1 standby)

Manual Bypass Coarse Screen (1 standby)

LS 1 1,072,500$       1,080,000$            

4

Mechanical - Headworks: 

Grit Removal System

Mechanical Fine Screen (2 duty + 1 standby)

LS 1 988,000$          990,000$               

5

Vertical Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Height: 30-ft

Wall Thickness: 16-in

CY 733 1,000$              740,000$               

6

Horizontal Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Slab Thickness: 24-in

CY 207 500$                 110,000$               

7 Odor Control (Headworks and Equalization Tank) LS 1 600,000$          600,000$               

8

Mechanical - Flow Equalization Tank:

Coarse bubble diffused aeration 

PD Blowers (2 duty + 1 standby) at 100 HP

LS 1 650,000$          650,000$               

9
Mechanical - Flow Equalization Pump Station:

EQ pumps (2 duty + 1 standby) at 50 HP on VFDs
LS 1 350,000$          350,000$               

10

Mechanical - 4-Stage Bardenpho Process Basins:

Anoxic basin (2) with mechanical mixers

Aeration basin (2) with fine bubble diffused aeration

Post-Anoxic basin (2) with mechanical mixers

Re-Aeration basin (2) with fine bubble diffused aeration 

Turbo Blowers (3 duty + 1 standby) at 150 HP

LS 1 1,700,000$       1,700,000$            

11

Mechanical - Aerated Sludge Holding :

Coarse bubble diffused aeration

Floating weir decanters (2)

PD blowers (2 duty + 1 standby)

LS 1 750,000$          750,000$               

12

Vertical Concrete for Process Basins (Flow Equalization, 4-Stage Bardenpho, 

Sludge Holding):

Common wall construction

Wall Height: 24-ft

Wall Thickness: 16-in

CY 2,227 500$                 1,120,000$            

13

Horizontal Concrete for Process Basins (Flow Equalization, 4-Stage Bardenpho, 

Sludge Holding):

Length: 250-ft

Width: 150-ft

Slab Thickness: 24-in

CY 2,778 1,000$              2,780,000$            

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 1: NEW WATER RECLAMATION FACILITY WITH CAS PROCESS
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 1: NEW WATER RECLAMATION FACILITY WITH CAS PROCESS

14

Mechanical - Secondary Clarification: 

Secondary Clarifier (2) at 100-ft diameter 

Class 1 Reliability

EA 2 325,000$          650,000$               

15

Vertical Concrete for Two (2) Secondary Clarifiers

Two (2) Clarifiers

Wall Height: 18-ft

Wall Thickness: 16-in

CY 679 1,000$              680,000$               

16

Horizontal Concrete for Two (2) Secondary Clarifiers

Two (2) Clarifiers

Slab Thickness: 24-in

CY 1,357 500$                 680,000$               

17

RAS/WAS Pump Station 

RAS pumps (2 duty + 1 standby)

WAS pumps (1 duty + 1 standby)

Including concrete pad and appurtenances

LS 1 900,000$          900,000$               

18
Scum Pump Stations

EA 2 100,000$          200,000$               

19 Filter Dosing Station: 4 Vertical Turbine Pumps and Clearwell LS 1 900,000$          900,000$               

20

Tertiary Filtration

Disk Filtration (Class 1 Reliability)

Including concrete pad and appurtenances

LS 1 1,230,000$       1,230,000$            

21

Mechanical - High Level Chlorine Contact Chamber

Chambers (3-pass), six (6) weir gates

Effluent Wetwell (1)

Class 1 Reliability

LS 1 400,000$          400,000$               

22
Mechanical - Effluent Water Transfer Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 60 HP each
LS 1 550,000$          550,000$               

23

Vertical Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Height: 10-ft

Wall Thickness: 12-in
CY 473 500$                 240,000$               

24

Horizontal Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Slab Thickness: 24-in CY 396 1,000$              400,000$               

25
Chemical Storage and Feed System 

Sodium hypochlorite gas storage and feed system
LS 1 400,000$          400,000$               

26

Chemical Storage and Feed Building

CMU, single floor

50-ft x 40-ft

SF 2,000 250$                 500,000$               

27
Reclaimed Water High Service Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 150 HP each 
LS 1 1,000,000$       1,000,000$            

28
Existing Centrifuge, Class B Chemical Treatment Relocation, and Conveyor 

Relocation
LS 1 150,000$          150,000$               

29 New Centrifuge LS 1 350,000$          350,000$               

30

Sludge Dewatering Facility

Pre-Engineered Metal Building for relocated Class B Chemical Treatment system, 

relocated centrifuge, and new centrifuge

70-ft x 50-ft

LS 1 450,000$          450,000$               

31

Electrical/MCC Building

CMU, single floor

60-ft x 40-ft

SF 2,400 250$                 600,000$               

32

Mechanical/ Blower Building

CMU, single floor

65-ft x 40-ft

SF 2,600 250$                 650,000$               

33

Generator Structure/Building

CMU, single floor

30-ft x 40-ft

SF 1,200 250$                 300,000$               
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 1: NEW WATER RECLAMATION FACILITY WITH CAS PROCESS

34

Operations/Control Building

CMU, single floor

60-ft x 60-ft

SF 3,600 250$                 900,000$               

35 Generator and Fuel LS 1 900,000$          900,000$               

36

Yard Piping:

Aeration Basin to Clarifier Flow Splitter: 30-in, 500-ft

RAS to Aeration Basin: 30-in, 400-ft

NRCY + RAS to Aeration Basin: 42-in, 200-ft

Clarifier Effluent to Filter: 30-in, 200-ft

Filter to CCC: 30-in, 140-ft

CCC to RCW GST: 30-in, 140-ft

CCC to DIW GST: 30-in, 500-ft

LS 1 2,400,000$       2,400,000$            

37 Plant Drain Pump Station EA 2 325,000$          650,000$               

38

Miscellaneous Metals :

Handrail

Grating

Walkways

Platforms

Stairs

Hatches

LS 1 350,000$          350,000$               

39 Coatings LS 1 600,000$          600,000$               

40 Electrical And Instrumentation LS 1 8,000,000$       8,000,000$            

38,975,000$         

11,692,500$         

50,700,000$    GRAND TOTAL
The costs presented herein should be considered to be conceptual in nature and suitable only for preliminary/conceptual budgetary 

SUBTOTAL

ENGINEERING AND CONTINGENCY (30%)
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PROJECT NAME: 

SUBJECT: Design Criteria - Alternative No. 1: Conventional Activated Sludge

AADF: Annual average daily flow 5.00

3MADF: Three-month average daily flow 6.35

MMADF: Maximum month average daily flow 6.75

MDF: Maximum daily flow 8.35

MDWWF: Maximum daily flow - Wet Weather 10.50

MWF: Maximum week flow 9.00

Min24HF: Minimum 24-hour flow 2.95

PHF: Peak hourly flow 15.00

3MADF:AADF 1.27

MMADF:AADF 1.35

MDF:AADF 1.67

MDWWF:AADF 2.10

MWF:AADF 1.80

Min24HF:AADF 0.59

PHF:AADF 3.00

cBOD5 - Concentration (mg/L) 175

cBOD5 - Loading (lbs/day) 7,300

TSS - Concentration (mg/L) 150

TSS - Loading  (lbs/day) 6,300

TKN - Concentration  (mg/L) 32

TKN - Loading (lbs/day) 1,400

cBOD5 - Concentration (mg/L) 200

cBOD5 - Loading (lbs/day) 11,300

TSS - Concentration (mg/L) 175

TSS - Loading  (lbs/day) 9,900

TKN - Concentration  (mg/L) 40

TKN - Loading (lbs/day) 2,300

AAD MMAD Effluent

cBOD5 175 200 5

TSS 150 175 5

TKN 32 40 -

Total Nitrogen - Option 1 - - 10

Total Nitrogen - Option 2 - - 3

Total Phosphorus - - -

pH 6.5 8.5 6.5 - 8.5

Temperature (deg C) 22 28

Design Loading - Selected MMAD Loading at MMADF

COVB WRF Relocation Study

Design Loading - Selected AAD Loading at AADF

Design Flows (MGD)

Peaking Factors



Type

Screen Capacity, each MGD 15.0

Screen Capacity, each gpm 10,417

Number of Screens 3

Duty 2

Standby - Mechanical Bar Screen 0

Standby - Manual Bar Screen 1

Coarse Screenings Washer/Compactor

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Capacity, each MGD 7.5

Capacity, each gpm 5,208

Number of Systems 2

Duty 2

Standby 0

Removal of all grit (specific gravity 2.65) % 95

Type

Screen Capacity, each MGD 7.5

Screen Capacity, each gpm 5,208

Number of Screens 3

Duty 2

Standby 1

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Number 2

Capacity Each cfm 2,800

Capacity Total cfm 5,600

Number 1

Length of Tank ft 159

Width of Tank ft 63

Depth of Tank ft 20

Total Tank Volume gal 1,500,000

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 2,000

Total Capacity - Firm scfm 3,000

Total Capacity scfm 6,000

Discharge Pressure psig 9.0

Motor Size hp 110

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 3,650

Motor Size hp 50

Firm Capacity MGD 10.50

Total Capacity MGD 15.75

Centrifugal, VFD

Influent Fine Screening

Grit Removal System

Headworks 

Influent Coarse Screening

Biotrickling Filter

Coarse Mechanical Bar Screen

Washer/Compacter

6mm Fine Drum Screen

Washer/Compacter

Fine Screenings Washer/Compactor

Odor Control

Flow Equalization

Flow Equalization Tank

Flow Equalization Blower

Flow Equalization Pump Station

Positive Displacement



Alternative No. 1: Conventional Activated Sludge 4-Stage Bardenpho

No. of Anaerobic Process Trains 0

No. of Anoxic Process Trains 2

No. of Aeration Process Trains 2

No. of Post Anoxic Process Trains 2

No. of Re-Aeration Process Trains 2

Anaerobic Zone

Total Volume of Anaerobic per Train gal 0

Total Volume of Anaerobic gal 0

Anoxic Zone

Length of Anoxic per Train ft 43

Width of Anoxic per Train ft 35

SWD of Anoxic per Train ft 20

Depth of Anoxic per Train ft 24

Total Volume of Anoxic per Train gal 225,000

Total Volume of Anoxic gal 450,000

Aeration Zone

Length of Aeration per Train ft 143

Width of Aeration per Train ft 35

SWD of Aeration per Train ft 20

Total Aeration per Train gal 750,000

Total Volume of Aeration gal 1,500,000

Post Anoxic Zone

Length of Post-Anoxic per Train ft 38

Width of Post-Anoxic per Train ft 35

SWD of Post-Anoxic per Train ft 20

Total Post-Anoxic per Train gal 200,000

Total Volume of Post Anoxic gal 400,000

Re-Aeration Zone

Length of Re-Aeration per Train ft 19

Width of Re-Aeration per Train ft 35

SWD of Re-Aeration per Train ft 20

Total Re-Aeration per Train gal 100,000

Total Volume of Re-Aeration gal 200,000

Total Treatment Volume gal 2,550,000

Type of Diffusers

Type of Blower

Number of Blowers 4

Duty 3

Standby 1

Capacity - Each scfm 2,000

Firm Capacity scfm 6,000

Total Capacity scfm 8,000

Discharge pressure - Design SWD psi 8.5

Motor Size hp 150

Type of Mixers

Number of Mixers per Basin 2

Duty 2

Standby 0

Motor Size hp 40

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 10,000

Motor Size hp 40

Firm Capacity MGD 27.00

Total Capacity MGD 40.50

Aeration

Centrifugal, Variable Speed

High-Speed Turbo

Fine Bubble

Submersible, Variable Speed

Anoxic and Post-Anoxic Mixers

Nitrate Recycle Pump Station



Type of Clarifier

No. of Clarifiers 2

No. of Clarifiers with Largest Unit out of Service 1

Diameter ft 100

Surface Area - Each sf 7,854

Total Surface Area sf 15,708

Total Surface Area with largest unit out of service sf 7,854

Side Water Depth ft 12

Volume of Each gal 704,973

Design MLSS mg/L 3,000

Type of Pump

Number of Pumps 4

Duty 3

Standby 1

Capacity - Each gpm 1,570

Motor Size hp 20

Firm Capacity (100% Return at MMAD) MGD 6.75

Total Capacity MGD 9.00

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 56

Capacity - Each gpd 80,000

Motor Size hp 5

Firm Capacity gpd 160,000

Total Capacity MGD 240,000

Centrifugal, Variable Speed

Recycle Activated Sludge (RAS) Pump Station 

Waste Activated Sludge (WAS) Pump Station 

Centrifugal, Variable Speed

Spiral Rake

Secondary Clarification



Type of Pump

Number of Pumps 4

Duty 3

Standby 1

Capacity - Each gpm 2,500

Motor Size hp 30

Firm Capacity MGD 10.50

Total Capacity MGD 14.00

Type of Filter

Number of Filters 3

Duty 2

Standby 1

Maximum Filtration Loading Rate gpm/sf 5.00

Average Hydraulic Loading Rate gpm/sf 3.00

Firm Capacity MGD 10.50

Total Capacity MGD 15.75

Type

No. of CCC 3

No. of CCC with Largest Unit out of Service 2

Volume of Each gal 54,688

Volume Total gal 164,063

Detention Time at MDWWF min 22.5

Detention Time at MDWWF w/ Largest Unit out of Service min 15.0

Length of CCC Pass ft 50

Width of CCC Pass ft 6

Depth of CCC ft 8

Effluent Transfer Pump Station

Type of Pump

Number of Pumps 4

Duty  3

Standby 1

Capacity - Each gpm 2,500

Motor Size hp 60

Firm Capacity MGD 10.50

Total Capacity MGD 14.00

Type of Tank

Diameter ft 140

Side Water Depth ft 45

Tank Height ft 57

Volume gal 5,000,000

Reclaimed Water Storage Tank

Chlorine Contact Chambers

Tertiary Filtration System

Vertical Turbine, Variable Speed

Disc Filter

3-Pass

Filter Dosing Pump Station

Vertical Turbine

Pre-Stressed Concrete



Solids Treatment

Aerated Sludge Holding Tank

Number 2

Length of Sludge Holding Tank ft 40

Width of Sludge Holding Tank ft 63

Depth of Sludge Holding Tank ft 20

Total Basin Volume - Each gal 375,000

Total Basin Volume gal 750,000

Design SRT at MMAD - Each days 5

Design SRT at MMAD - Total days 10

Digester Aeration Blower

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 1,500

Total Capacity - Firm scfm 3,000

Total Capacity scfm 4,500

Discharge Pressure psig 9.0

WAS - MMAD gpd 80,000

WAS - MMAD mg/L 10,000

WAS - MMAD lbs/day 6,000

Motor Size hp 100

Class B Chemical Treatment

Type

Feed Concentration % solids 0.8 - 1.2

Feed Rate gpm 50-120

Solids Processing

Type

Number 2

Duty 1

Standby 1

Capacity (min) - each gpm 50

Capacity (min) - each gpd 72,000

Capacity (max) - each gpm 120

Capacity (max) - each gpd 172,800

BCR Clean B

Positive Displacement

Centrifuge



Headworks to Flow Equalization - Size in 24 30

Headworks to Flow Equalization - Flow design PHF PHF

Headworks to Flow Equalization - Flow MGD 15.0 15.0

Headworks to Flow Equalization - Flow gpm 10,417 10,417

Headworks to Flow Equalization - Velocity (PHF) fps 7.39 4.73

Headworks to Flow Equalization - Velocity (MMADF) fps 3.32 2.13

Headworks to Flow Equalization - Velocity (M24HF) fps 7.39 4.73

Flow Equalization to Aeration Basin - Size in 24 30

Flow Equalization to Aeration Basin - Flow design PHF PHF

Flow Equalization to Aeration Basin - Flow MGD 15.0 15.0

Flow Equalization to Aeration Basin - Flow gpm 10,417 10,417

Flow Equalization to Aeration Basin - Velocity (PHF) fps 7.39 4.73

Flow Equalization to Aeration Basin - Velocity (MMADF) fps 3.32 2.13

Flow Equalization to Aeration Basin - Velocity (M24HF) fps 7.39 4.73

Aeration Basin to Clarifier Flow Splitter - Size in 24 30

Aeration Basin to Clarifier Flow Splitter - Flow design MMAD + RAS MMAD + RAS

Aeration Basin to Clarifier Flow Splitter - Flow MGD 13.5 13.5

Aeration Basin to Clarifier Flow Splitter - Flow gpm 9,375 9,375

Aeration Basin to Clarifier Flow Splitter - Velocity (PHF) fps 7.39 4.73

Aeration Basin to Clarifier Flow Splitter - Velocity (MMAD + RAS) fps 6.65 4.26

Aeration Basin to Clarifier Flow Splitter - Velocity (M24HF + RAS) fps 2.91 1.86

Aeration Basin to Clarifier Flow Splitter - Length ft 470 470

Aeration Basin to Clarifier Flow Splitter - Headloss (MMAD + RAS) ft 2.96 1.00

Clarifier Flow Splitter to Clarifier - Size in 16 20

Clarifier Flow Splitter to Clarifier - Flow design MMAD + RAS MMAD + RAS

Clarifier Flow Splitter to Clarifier - Flow MGD 6.8 6.8

Clarifier Flow Splitter to Clarifier - Flow gpm 4,688 4,688

Clarifier Flow Splitter to Clarifier - Velocity (PHF) fps 8.31 5.32

Clarifier Flow Splitter to Clarifier - Velocity (MMAD + RAS) fps 7.48 4.79

Clarifier Flow Splitter to Clarifier - Velocity (M24HF + RAS) fps 3.27 2.09

NRCY - Size in 36 42

NRCY - Flow design NRCY NRCY

NRCY - Flow MGD 27.0 27.0

NRCY - Flow gpm 18,750 18,750

NRCY - Velocity (MMAD, NCRY) fps 5.91 4.34

NCRY - Velocity (M24HF, NRCY) fps 2.58 1.90

Yard Piping



RAS to Aeration Basin - Size in 24 30

RAS to Aeration Basin - Flow design RAS RAS

RAS to Aeration Basin - Flow MGD 6.8 6.8

RAS to Aeration Basin - Flow gpm 4,688 4,688

RAS to Aeration Basin - Velocity (MMAD, RAS) fps 3.32 2.13

RAS to Aeration Basin - Velocity (M24HF, RAS) fps 1.45 0.93

RAS to Aeration Basin - Length ft 375 375

RAS to Aeration Basin - Headloss (MMAD, RAS) ft 0.65 0.22

RAS + NCRY to Aeration Basin - Size in 36 42

RAS + NCRY to Aeration Basin - Flow design RAS + NCRY  RAS + NCRY

RAS + NCRY to Aeration Basin - Flow MGD 33.8 33.8

RAS + NCRY to Aeration Basin - Flow gpm 23,438 23,438

RAS + NCRY to Aeration Basin - Velocity (MMAD, NCRY + RAS) fps 7.39 5.43

RAS + NCRY to Aeration Basin - Velocity (M24HF, NCRY + RAS) fps 3.23 2.37

RAS + NCRY to Aeration Basin - Length ft 200 200

RAS + NCRY to Aeration Basin - Headloss (MMAD, NCRY + RAS) ft 0.95 0.45

RAS + NCRY + INF to Aeration Basin - Size in 36 42

RAS + NCRY + INF to Aeration Basin - Flow design RAS + NCRY + INF  RAS + NCRY + INF

RAS + NCRY + INF to Aeration Basin - Flow MGD 40.5 40.5

RAS + NCRY + INF to Aeration Basin - Flow gpm 28,125 28,125

RAS + NCRY + INF to Aeration Basin - Velocity (MMAD, NCRY + RAS) fps 8.87 6.51

RAS + NCRY + INF to Aeration Basin - Velocity (M24HF, NCRY + RAS) fps 3.87 2.85

RAS + NCRY + INF to Aeration Basin - Length ft 25 25

RAS + NCRY + INF to Aeration Basin - Headloss (MMAD, NCRY + RAS) ft 0.17 0.08

Clarifiers to Filter Influent Channel - Size in 24 30

Clarifiers to Filter Influent Channel - Flow design MDWWF MDWWF

Clarifiers to Filter Influent Channel - Flow MGD 10.5 10.5

Clarifiers to Filter Influent Channel - Flow gpm 7,292 7,292

Clarifiers to Filter Influent Channel - Velocity (MDWWF) fps 5.17 3.31

Clarifiers to Filter Influent Channel - Velocity (MMADF) fps 3.32 2.13

Clarifiers to Filter Influent Channel - Velocity (M24HF) fps 2.91 1.86

Filter Effluent Channel to CCC - Size in 24 30

Filter Effluent Channel to CCC - Flow design MDWWF MDWWF

Filter Effluent Channel to CCC - Flow MGD 10.5 10.5

Filter Effluent Channel to CCC - Flow gpm 7,292 7,292

Filter Effluent Channel to CCC - Velocity (MDWWF) fps 5.17 3.31

Filter Effluent Channel to CCC - Velocity (MMADF) fps 3.32 2.13

Filter Effluent Channel to CCC - Velocity (M24HF) fps 1.45 0.93

CCC Wetwell to RCW GST or DIW GST - Size in 24 30

CCC Wetwell to RCW GST or DIW GST - Flow design MDWWF MDWWF

CCC Wetwell to RCW GST or DIW GST - Flow MGD 10.5 10.5

CCC Wetwell to RCW GST or DIW GST - Flow gpm 7,292 7,292

CCC Wetwell to RCW GST or DIW GST - Velocity (MDWWF) fps 5.17 3.31

CCC Wetwell to RCW GST or DIW GST - Velocity (MMADF) fps 3.32 2.13

CCC Wetwell to RCW GST or DIW GST - Velocity (M24HF) fps 1.45 0.93
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MMAD: 1.13 MGD

MDWWF: 1.75 MGD

MMAD: 1.13 MGD

MDWWF: 1.75 MGD

MMAD: 1.13 MGD

MDWWF: 1.75 MGD

MMAD: 1.13 MGD

MDWWF: 1.75 MGD

MMAD: 1.13 MGD

MDWWF: 1.75 MGD

TURB

M

CITRIC

ACID

NaOCL

MEMBRANE MAINTENANCE/CHEMICAL CLEAN-IN-PLACE (CIP):

0.2% NaOCL EVERY FOUR (4) WEEKS

ACID CLEAN IF HIGH PH OR HARDNESS IS PRESENT

SOLIDS

DISPOSAL

CLASS B

CHEMICAL

TREATMENT

SYSTEM

H2SO4

SLUDGE

GRINDER

NaClO2

EXISTING

CENTRIFUGE

P

FUTURE

CENTRIFUGE

SOLIDS PROCESSING

BYPASS

CENTRATE

BYPASS

PLANT DRAIN

PUMP STATION

PERMEATE PUMP STATION

(6 DUTY + 1 STANDBY)

NOTE:

FLOWS BASED ON

DESIGN CRITERIA

NaOCl

PRELIMINARY COVB WRF

PREPARED FOR

CITY OF VERO BEACH

ALTERNATIVE NO. 2

MBR PROCESS FLOW DIAGRAM

2B



ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

1 General Conditions LS 1 275,000$          280,000$               

2

Site Work:

Earthwork and Grading

Dewatering

Asphalt Paving

Site Concrete

Chain Link Fence and Gate

Sodding

Landscaping

Site Restoration

LS 1 2,800,000 2,800,000$            

3

Influent Master Lift Station and Coarse Screening Facility: 

Dry-Pit, Centrifugal Pumps (2 duty + 1 standby)

Wet Well, 20,000 gallon

Mechanical Coarse Screen (2 duty + 1 standby)

Manual Bypass Coarse Screen (1 standby)

LS 1 1,072,500$       1,080,000$            

4

Mechanical - Headworks: 

Grit Removal System

Mechanical Fine Screen (2 duty + 1 standby)

LS 1 988,000$          990,000$               

5

Vertical Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Height: 30-ft

Wall Thickness: 16-in

CY 733 1,000$              740,000$               

6

Horizontal Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Slab Thickness: 24-in

CY 207 500$                 110,000$               

7 Odor Control (Headworks and Equalization Tank) LS 1 600,000$          600,000$               

8

Mechanical - Flow Equalization Tank:

Coarse bubble diffused aeration 

PD Blowers (1 duty + 1 standby) at 100 HP

LS 1 650,000$          650,000$               

9
Mechanical - Flow Equalization Pump Station:

EQ pumps (2 duty + 1 standby) at 50 HP on VFDs
LS 1 350,000$          350,000$               

10

Mechanical - MBR:

Membranes and associated equipment

Permeate pumping system

Membrane air scour blowers

Process aeration blowers 

Fine bubble diffusers and lateral piping

NRCY pumps 

RAS pumps

Membrane cleaning systems:

Sodium hypochlorite chemical feed system

Citric acid chemical feed system

LS 1 8,368,750$       8,370,000$            

11

Mechanical - Aerated Sludge Holding :

Coarse bubble diffused aeration

Floating weir decanters (2)

PD blowers (2 duty + 1 standby)

LS 1 750,000$          750,000$               

12

Vertical Concrete for Process Basins (Flow Equalization, MBR, Sludge Holding):

Common wall construction

Wall Height: 24-ft

Wall Thickness: 16-in

CY 2,603 1,000$              2,610,000$            

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 2: NEW WATER RECLAMATION FACILITY WITH MBR PROCESS
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 2: NEW WATER RECLAMATION FACILITY WITH MBR PROCESS

13

Horizontal Concrete for Process Basins (Flow Equalization, SBR, Sludge 

Holding):

Length: 250-ft

Width: 156-ft

Slab Thickness: 24-in

CY 2,889 500$                 1,450,000$            

14
Scum Pump Stations at Flow Equalization

EA 2 100,000$          200,000$               

15

Mechanical - High Level Chlorine Contact Chamber

Chambers (3-pass), six (6) weir gates

Effluent Wetwell (1)

Class 1 Reliability

LS 1 400,000$          400,000$               

16
Mechanical - Effluent Water Transfer Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 60 HP each
LS 1 550,000$          550,000$               

17

Vertical Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Height: 10-ft

Wall Thickness: 12-in
CY 473 500$                 240,000$               

18

Horizontal Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Slab Thickness: 24-in CY 396 1,000$              400,000$               

19
Chemical Storage and Feed System 

Sodium hypochlorite gas storage and feed system
LS 1 400,000$          400,000$               

20

Chemical Storage and Feed Building

CMU, single floor

50-ft x 40-ft

SF 2,000 250$                 500,000$               

21
Reclaimed Water High Service Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 150 HP each 
LS 1 1,000,000$       1,000,000$            

22
Existing Centrifuge, Class B Chemical Treatment Relocation, and Conveyor 

Relocation
LS 1 150,000$          150,000$               

23 New Centrifuge LS 1 350,000$          350,000$               

24

Sludge Dewatering Facility

Pre-Engineered Metal Building for relocated Class B Chemical Treatment system, 

relocated centrifuge, and new centrifuge

70-ft x 50-ft

LS 1 300,000$          300,000$               

25

Electrical/MCC Building

CMU, single floor

60-ft x 40-ft

SF 2,400 250$                 600,000$               

26

Mechanical/ Blower Building

CMU, single floor

65-ft x 40-ft

SF 2,600 250$                 650,000$               

27

Generator Structure/Building

CMU, single floor

30-ft x 40-ft

SF 1,200 250$                 300,000$               

28

Operations/Control Building

CMU, single floor

60-ft x 60-ft

SF 3,600 250$                 900,000$               

29 Generator and Fuel LS 1 900,000$          900,000$               
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 2: NEW WATER RECLAMATION FACILITY WITH MBR PROCESS

30

Yard Piping:

NRCY/Recycle (feed forward): 42-in, 100-ft

Permeate to CCC: 30-in, 140-ft

CCC to RCW GST: 30-in, 140-ft

CCC to DIW GST: 30-in, 500-ft

LS 1 960,000$          960,000$               

31 Plant Drain Pump Station LS 1 325,000$          330,000$               

32

Miscellaneous Metals :

Handrail

Grating

Walkways

Platforms

Stairs

Hatches

EA 2 350,000$          700,000$               

33 Coatings LS 1 600,000$          600,000$               

34 Electrical And Instrumentation LS 1 8,000,000$       8,000,000$            

39,210,000$         

11,763,000$         

51,000,000$    GRAND TOTAL
The costs presented herein should be considered to be conceptual in nature and suitable only for preliminary/conceptual budgetary 

SUBTOTAL

ENGINEERING AND CONTINGENCY (30%)
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PROJECT NAME: 

SUBJECT: Design Criteria - Alternative No. 2: Membrane Bioreactor

AADF: Annual average daily flow 5.00

3MADF: Three-month average daily flow 6.35

MMADF: Maximum month average daily flow 6.75

MDF: Maximum daily flow 8.35

MDWWF: Maximum daily flow - Wet Weather 10.50

MWF: Maximum week flow 9.00

Min24HF: Minimum 24-hour flow 2.95

PHF: Peak hourly flow 15.00

3MADF:AADF 1.27

MMADF:AADF 1.35

MDF:AADF 1.67

MDWWF:AADF 2.10

MWF:AADF 1.80

Min24HF:AADF 0.59

PHF:AADF 3.00

cBOD5 - Concentration (mg/L) 175

cBOD5 - Loading (lbs/day) 7,300

TSS - Concentration (mg/L) 150

TSS - Loading  (lbs/day) 6,300

TKN - Concentration  (mg/L) 32

TKN - Loading (lbs/day) 1,400

cBOD5 - Concentration (mg/L) 200

cBOD5 - Loading (lbs/day) 11,300

TSS - Concentration (mg/L) 175

TSS - Loading  (lbs/day) 9,900

TKN - Concentration  (mg/L) 40

TKN - Loading (lbs/day) 2,300

AAD MMAD Effluent

cBOD5 175 200 5

TSS 150 175 5

TKN 32 40 -

Total Nitrogen - Option 1 - - 10

Total Nitrogen - Option 2 - - 3

Total Phosphorus - - -

pH 6.5 8.5 6.5 - 8.5

COVB WRF Relocation Study

Design Loading - Selected AAD Loading at AADF

Design Flows (MGD)

Peaking Factors

Design Loading - Selected MMAD Loading at MMADF



Type

Screen Capacity, each MGD 15.0

Screen Capacity, each gpm 10,417

Number of Screens 3

Duty 2

Standby - Mechanical Bar Screen 0

Standby - Manual Bar Screen 1

Coarse Screenings Washer/Compactor

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Capacity, each MGD 7.5

Capacity, each gpm 5,208

Number of Systems 2

Duty 2

Standby 0

Removal of all grit (specific gravity 2.65) % 95

Type

Screen Capacity, each MGD 7.5

Screen Capacity, each gpm 5,208

Number of Screens 3

Duty 2

Standby 1

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Number 2

Capacity Each cfm 2,800

Capacity Total cfm 5,600

2mm Fine Drum Screen

Washer/Compacter

Biotrickling Filter

Headworks 

Influent Coarse Screening

Grit Removal System

Influent Fine Screening

Fine Screenings Washer/Compactor

Coarse Mechanical Bar Screen

Washer/Compacter

Odor Control



Number 1

Length of Tank ft 159

Width of Tank ft 63

Depth of Tank ft 20

Total Tank Volume gal 1,500,000

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 2,000

Total Capacity - Firm scfm 3,000

Total Capacity scfm 6,000

Discharge Pressure psig 9.0

Motor Size hp 110

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 3,650

Motor Size hp 50

Firm Capacity MGD 10.50

Total Capacity MGD 15.75

Flow Equalization

Flow Equalization Tank

Flow Equalization Blower

Flow Equalization Pump Station

Positive Displacement

Centrifugal, VFD



Alternative No. 2: Membrane Bioreactor 4-Stage Bardenpho

No. of Anaerobic Process Trains 0

No. of Anoxic Process Trains 2

No. of Aeration Process Trains 2

No. of Post Anoxic Process Trains 2

No. of Membrane Bioreactors 7

Anaerobic Zone

Total Volume of Anaerobic per Train gal 0

Total Volume of Anaerobic gal 0

Anoxic Zone

Length of Anoxic per Train ft 40

Width of Anoxic per Train ft 34

Depth of Anoxic per Train ft 17

Total Volume of Anoxic per Train gal 171,666

Total Volume of Anoxic gal 343,332

Aeration Zone

Length of Aeration per Train ft 90

Width of Aeration per Train ft 33

Depth of Aeration per Train ft 21

Total Aeration per Train gal 466,528

Total Volume of Aeration gal 933,055

Post Anoxic Zone

Length of Post-Anoxic per Train ft 40

Width of Post-Anoxic per Train ft 34

Depth of Post-Anoxic per Train ft 20

Total Post-Anoxic per Train gal 201,960

Total Volume of Post Anoxic gal 403,920

Membrane Bioreactor

Length of Re-Aeration per Train ft 70

Width of Re-Aeration per Train ft 10

Depth of Re-Aeration per Train ft 11

Total Re-Aeration per Train gal 57,596

Total Volume of Re-Aeration gal 403,172

Total Treatment Volume gal 2,083,479

Aeration

Type of Diffusers

Type of Blower

Number of Blowers 4

Duty 3

Standby 1

Capacity - Each scfm 2,000

Motor Size hp 150

Firm Capacity scfm 6,000

Total Capacity scfm 8,000

Discharge pressure - Design SWD psi 8.5

Motor Size

Fine Bubble

High-Speed Turbo



Membrane Filtration System

Manufacturer

Membrane Size

Type

Membrane Surface Area per Unit sf 5,166 sf 6,456 sf 13,885

Number of Membrane Trains 7 7 7

Number of Units per Train 18 14 7

Total Number of Units 126 98 52

Total Membrane Surface Area sf 650,916 sf 632,688 sf 631,768

Total Membrane Surface Area with One Train Out of Service sf 557,928 sf 542,304 sf 541,515

Design Flux - AADF gfd 10 gfd 10 gfd 10

Design Flux - MDF gfd 17 gfd 17 gfd 17

Design Flux - MDWWF (Class I) gfd 20 gfd 20 gfd 20

Design Flux - MWF (Class I) gfd 17 gfd 17 gfd 17

Available Capacity at Design Flux at AADF FS 30% FS 27% FS 26%

Available Capacity at Design Flux at MDF FS 33% FS 29% FS 29%

Available Capacity at Design Flux at MDWWF - Class I FS 6% FS 3% FS 3%

Available Capacity at Design Flux at MWF - Class I FS 5% FS 2% FS 2%

Flux - AADF gfd 7.7 gfd 7.9 gfd 7.9

Flux - 3MADF gfd 9.8 gfd 10.0 gfd 10.1

Flux - MMADF gfd 10.4 gfd 10.7 gfd 10.7

Flux - MDF gfd 12.8 gfd 13.2 gfd 13.2

Flux - MDWWF gfd 16.1 gfd 16.6 gfd 16.6

Flux - MWF gfd 13.8 gfd 14.2 gfd 14.2

Flux - M24HF gfd 4.5 gfd 4.7 gfd 4.7

Flux - PHF gfd 23.0 gfd 23.7 gfd 23.7

Flux (Class I) - AADF gfd 9.0 gfd 9.2 gfd 9.2

Flux (Class I) - 3MADF gfd 11.4 gfd 11.7 gfd 11.7

Flux (Class I) - MMADF gfd 12.1 gfd 12.4 gfd 12.5

Flux (Class I) - MDF gfd 15.0 gfd 15.4 gfd 15.4

Flux (Class I) - MDWWF gfd 18.8 gfd 19.4 gfd 19.4

Flux (Class I) - MWF gfd 16.1 gfd 16.6 gfd 16.6

Flow at Design Flux MGD 11.1 MGD 10.8 MGD 10.7

Flow at Design Flux (Class I) MGD 9.5 MGD 9.2 MGD 9.2

Flux (Class I) - M24HF gfd 5.3 gfd 5.4 gfd 5.4

Flux (Class I) - PHF Flow Equalization

Hollow FiberFlat Plate

Microfiltration (0.2 micron)

Supplier No. 2 Supplier No. 3

Ultrafiltration (0.04 micron)

Supplier No. 1

Ultrafiltration (0.04 micron)

Flat Sheet



Type of Pump

Number of Pumps 7

Duty 6

Standby 1

Capacity - Each gpm TBD

Type of Mixers

Number of Mixers per Basin 2

Duty 2

Standby 0

Motor Size hp 40

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 10,000

Motor Size hp 40

Firm Capacity (400% Return at MMAD) MGD 27.00

Total Capacity MGD 40.50

Type of Pump

Number of Pumps 4

Duty 3

Standby 1

Capacity - Each gpm 2,000

Motor Size hp 20

Firm Capacity (100% Return at MMAD) MGD 6.75

Total Capacity MGD 9.00

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 56

Motor Size hp 5

Capacity - Each gpd 80,000

Firm Capacity gpd 160,000

Total Capacity MGD 240,000

Type of Pump

Number of Pumps 3

TBD

Permeate Pump Station

Waste Activated Sludge (WAS) Pump Station 

Reject Transfer Pump Station

Centrifugal, Variable Speed

Centrifugal, Variable Speed

Centrifugal, Variable Speed

Anoxic and Post-Anoxic Mixers

Submersible, Variable Speed

Vertical Turbine

Nitrate Recycle Pump Station

Recycle Activated Sludge (RAS) Pump Station 



Type

No. of CCC 3

No. of CCC with Largest Unit out of Service 2

Volume of Each gal 54,688

Volume Total gal 164,063

Detention Time at MDWWF min 22.5

Detention Time at MDWWF w/ Largest Unit out of Service min 15.0

Length of CCC Pass ft 50

Width of CCC Pass ft 6

Depth of CCC ft 8

Effluent Transfer Pump Station

Type of Pump

Number of Pumps 4

Duty  3

Standby 1

Capacity - Each gpm 2,500

Motor Size hp 60

Firm Capacity MGD 10.50

Total Capacity MGD 14.00

Type of Tank

Diameter ft 140

Side Water Depth ft 45

Tank Height ft 57

Volume gal 5,000,000

Pre-Stressed Concrete

Reclaimed Water Storage Tank

Chlorine Contact Chambers

3-Pass

Vertical Turbine, Variable Speed



Solids Treatment

Aerated Sludge Holding Tank

Number 2

Length of Sludge Holding Tank ft 40

Width of Sludge Holding Tank ft 63

Depth of Sludge Holding Tank ft 20

Total Basin Volume - Each gal 375,000

Total Basin Volume gal 750,000

Design SRT at MMAD - Each days 5

Design SRT at MMAD - Total days 10

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 1,500

Total Capacity - Firm scfm 3,000

Total Capacity scfm 4,500

Discharge Pressure psig 9.0

WAS - MMAD gpd 80,000

WAS - MMAD mg/L 10,000

WAS - MMAD lbs/day 6,000

Motor Size hp 100

Type

Feed Concentration % solids 0.8 - 1.2

Feed Rate gpm 50-120

Solids Processing

Type

Number 2

Duty 1

Standby 1

Capacity (min) - each gpm 50

Capacity (min) - each gpd 72,000

Capacity (max) - each gpm 120

Capacity (max) - each gpd 172,800

Digester Aeration Blower

Class B Chemical Treatment

Positive Displacement

BCR Clean B

Centrifuge



Headworks to Flow Equalization - Size in 24 30

Headworks to Flow Equalization - Flow design PHF PHF

Headworks to Flow Equalization - Flow MGD 15.0 15.0

Headworks to Flow Equalization - Flow gpm 10,417 10,417

Headworks to Flow Equalization - Velocity (PHF) fps 7.39 4.73

Headworks to Flow Equalization - Velocity (MMADF) fps 3.32 2.13

Headworks to Flow Equalization - Velocity (M24HF) fps 1.45 0.93

Flow Equalization to MBR - Size in 24 30

Flow Equalization to MBR- Flow design PHF PHF

Flow Equalization to MBR - Flow MGD 15.0 15.0

Flow Equalization to MBR - Flow gpm 10,417 10,417

Flow Equalization to MBR - Velocity (PHF) fps 7.39 4.73

Flow Equalization to MBR - Velocity (MMADF) fps 3.32 2.13

Flow Equalization to MBR - Velocity (M24HF) fps 1.45 0.93

NRCY - Size in 36 42

NRCY - Flow design MMAD + NRCY MMAD + NRCY

NRCY - Flow MGD 27.0 27.0

NRCY - Flow gpm 18,750 18,750

NRCY - Velocity (PHF) fps 5.91 4.34

NRCY - Velocity (MMADF) fps 1.48 1.09

NCRY - Velocity (M24HF + NRCY) fps 2.58 1.90

RAS - Size in 24 30

RAS - Flow design MMAD + RAS MMAD + RAS

RAS - Flow MGD 13.5 13.5

RAS - Flow gpm 9,375 9,375

RAS - Velocity (PHF) fps 6.65 4.26

RAS - Velocity (MMADF) fps 3.32 2.13

RAS - Velocity (M24HF + RAS) fps 2.91 1.86

MBR to CCC - Size in 24 30

MBR to CCC - Flow design PHF PHF

MBR to CCC - Flow MGD 15.0 15.0

MBR to CCC - Flow gpm 10,417 10,417

MBR to CCC - Velocity (PHF) fps 7.39 4.73

MBR to CCC - Velocity (MMADF) fps 3.32 2.13

MBR to CCC - Velocity (M24HF) fps 1.45 0.93

CCC Wetwell to RCW GST or DIW GST - Size in 24 30

CCC Wetwell to RCW GST or DIW GST - Flow design PHF PHF

CCC Wetwell to RCW GST or DIW GST - Flow MGD 15.0 15.0

CCC Wetwell to RCW GST or DIW GST - Flow gpm 10,417 10,417

CCC Wetwell to RCW GST or DIW GST - Velocity (PHF) fps 7.39 4.73

CCC Wetwell to RCW GST or DIW GST - Velocity (MMADF) fps 3.32 2.13

CCC Wetwell to RCW GST or DIW GST - Velocity (M24HF) fps 1.45 0.93

Yard Piping
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AERATION BLOWERS

3 DUTY + 1 STANDBY

FLOW EQUALIZATION TANK

1.5 MG TANK

PHF: 15.0 MGD

MDWWF: 10.5 MGD

FLOW

EQUALIZATION

PUMP

STATION

SLUDGE HOLDING BLOWERS

2 DUTY + 1 STANDBY

TURB

TURB

M

M

EFFLUENT

TRANSFER

PUMP STATION

(4 DUTY + 1 STANDBY)

TO

HEADWORKS

SCUM TO SLUDGE

HOLDING

(TYP ALL REACTORS)

WAS

PUMP STATION

(2 DUTY + 1 STANDBY)

INF

PHF: 15.0 MGD

ML

40.5 MGD

SE

MDWWF: 10.5 MGD

FE

FM

M

FINE

SCREEN

INF

7.5 MGD

INF

7.5 MGD

INF

7.5 MGD

(STANDBY)

BYPASS

PHF: 15.0 MGD

BYPASS

PHF: 15.0 MGD

I
N

F

P
H

F
:
 
1
5
.
0
 
M

G
D

INF

MDWWF: 10.5 MGD

5.25 MGD

5.25 MGD

5.25 MGD

(STANDBY)

BYPASS

10.5 MGD

FE

MDWWF: 10.5 MGD

RCW

MDWWF: 10.5 MGD

DIW

MDWWF: 10.5 MGD

WAS

MMAD: 80,000 MGD

FINE SCREENS

2 DUTY + 1 STANDBY

FLOW EQUALIZATION BLOWERS

2 DUTY + 1 STANDBY

REACTORS NO. 1

REACTORS NO. 3

REACTOR NO. 2

REACTORS NO. 4

POST

EQUALIZATION

TANK

0.75 MG TANK

MDWWF: 10.5 MGD

WAS TO SLUDGE

HOLDING

(TYP ALL REACTORS)

F
M

TO PLANT

WATER SYSTEM

SOLIDS

DISPOSAL

CLASS B

CHEMICAL

TREATMENT

SYSTEM

H2SO4

SLUDGE

GRINDER

NaClO2

EXISTING

CENTRIFUGE

P

FUTURE

CENTRIFUGE

SOLIDS PROCESSING

BYPASS

CENTRATE

BYPASS

PLANT DRAIN

PUMP STATION

NO. 1

BYPASS

10.5 MGD

NOTE:

FLOWS BASED ON

DESIGN CRITERIA

PLANT DRAIN

PUMP STATION

NO. 2

NaOCl

PRELIMINARY COVB WRF

PREPARED FOR

CITY OF VERO BEACH

ALTERNATIVE NO. 3

SBR PROCESS FLOW DIAGRAM

3B



ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

1 General Conditions LS 1 275,000$          275,000$               

2

Site Work:

Earthwork and Grading

Dewatering

Asphalt Paving

Site Concrete

Chain Link Fence and Gate

Sodding

Landscaping

Site Restoration

LS 1 2,800,000 2,800,000$            

3

Influent Master Lift Station and Coarse Screening Facility: 

Dry-Pit, Centrifugal Pumps (2 duty + 1 standby)

Wet Well, 20,000 gallon

Mechanical Coarse Screen (2 duty + 1 standby)

Manual Bypass Coarse Screen (1 standby)

LS 1 1,072,500$       1,080,000$            

4

Mechanical - Headworks: 

Grit Removal System

Mechanical Fine Screen (2 duty + 1 standby)

LS 1 988,000$          990,000$               

5

Vertical Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Height: 30-ft

Wall Thickness: 16-in

CY 733 1,000$              740,000$               

6

Horizontal Concrete for Headworks:

Length: 70-ft

Width: 40-ft

Slab Thickness: 24-in

CY 207 500$                 110,000$               

7 Odor Control (Headworks and Equalization Tank) LS 1 600,000$          600,000$               

8

Mechanical - Flow Equalization Tank:

Coarse bubble diffused aeration 

PD Blowers (2 duty + 1 standby) at 100 HP

LS 1 650,000$          650,000$               

9
Mechanical - Flow Equalization Pump Station:

EQ pumps (2 duty + 1 standby) at 50 HP on VFDs
LS 1 350,000$          350,000$               

10

Mechanical - SBR:

Eight (8) Jet Aeration Headers 

Eight (8) 33 HP Submersible Jet Motive/Recirculation Pumps 

Eight (8) Decanters 

Four (4) 5 HP Submersible Waste Sludge Pumps 

Six (6) 150 HP Complete Blower Packages 

LS 1 3,809,000$       3,810,000$            

11

Mechanical - Aerated Sludge Holding :

Coarse bubble diffused aeration

Floating weir decanters (2)

PD blowers (2 duty + 1 standby)

LS 1 750,000$          750,000$               

12

Vertical Concrete for Process Basins (Flow Equalization, SBR, Sludge Holding):

Common wall construction

Wall Height: 24-ft

Wall Thickness: 16-in

CY 3,153 1,000$              3,160,000$            

13

Horizontal Concrete for Process Basins (Flow Equalization, MBR, Sludge 

Holding):

Length: 280-ft

Width: 235-ft

Slab Thickness: 24-in

CY 4,874 500$                 2,440,000$            

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 3: NEW WATER RECLAMATION FACILITY WITH SBR PROCESS
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 3: NEW WATER RECLAMATION FACILITY WITH SBR PROCESS

14
Scum Pump Stations

EA 2 100,000$          200,000$               

15 Post Equalization/Filter Dosing Station: 4 Vertical Turbine Pumps LS 1 700,000$          700,000$               

16

Tertiary Filtration

Disk Filtration (Class 1 Reliability)

Including concrete pad and appurtenances

LS 1 1,224,600$       1,230,000$            

17

Mechanical - High Level Chlorine Contact Chamber

Chambers (3-pass), six (6) weir gates

Effluent Wetwell (1)

Class 1 Reliability

LS 1 400,000$          400,000$               

18
Mechanical - Effluent Water Transfer Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 60 HP each
LS 1 550,000$          550,000$               

19

Vertical Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Height: 10-ft

Wall Thickness: 12-in
CY 473 500$                 240,000$               

20

Horizontal Concrete for Chlorine Contact Chamber and Effluent Wet Well:

Slab Thickness: 24-in CY 396 1,000$              400,000$               

21
Chemical Storage and Feed System 

Sodium hypochlorite gas storage and feed system
LS 1 400,000$          400,000$               

22

Chemical Storage and Feed Building

CMU, single floor

50-ft x 40-ft

SF 2,000 250$                 500,000$               

23
Reclaimed Water High Service Pump Station: 

Vertical Turbine Pumps (3 duty + 1 standby) at 150 HP each 
LS 1 1,000,000$       1,000,000$            

24
Existing Centrifuge, Class B Chemical Treatment Relocation, and Conveyor 

Relocation
LS 1 150,000$          150,000$               

25 New Centrifuge LS 1 350,000$          350,000$               

26

Sludge Dewatering Facility

Pre-Engineered Metal Building for relocated Class B Chemical Treatment system, 

relocated centrifuge, and new centrifuge

70-ft x 50-ft

LS 1 300,000$          300,000$               

27

Electrical/MCC Building

CMU, single floor

60-ft x 40-ft

SF 2,400 250$                 600,000$               

28

Mechanical/ Blower Building

CMU, single floor

65-ft x 40-ft

SF 2,600 250$                 650,000$               

29

Generator Structure/Building

CMU, single floor

30-ft x 40-ft

SF 1,200 250$                 300,000$               

30

Operations/Control Building

CMU, single floor

60-ft x 60-ft

SF 3,600 250$                 900,000$               

31 Generator and Fuel LS 1 900,000$          900,000$               

36

Yard Piping:

Clarifier Effluent to Filter: 30-in, 200-ft

Filter to CCC: 30-in, 140-ft

CCC to RCW GST: 30-in, 140-ft

CCC to DIW GST: 30-in, 500-ft

LS 1 840,000$          840,000$               

33 Plant Drain Pump Station EA 2 325,000$          650,000$               
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ITEM # DESCRIPTION UNIT QUANTITY UNIT PRICE AMOUNT

ENGINEER'S CONCEPTUAL OPINION OF PROBABLE COST
FOR

ALTERNATIVE NO. 3: NEW WATER RECLAMATION FACILITY WITH SBR PROCESS

34

Miscellaneous Metals :

Handrail

Grating

Walkways

Platforms

Stairs

Hatches

LS 1 350,000$          350,000$               

35 Coatings LS 1 600,000$          600,000$               

36 Electrical And Instrumentation LS 1 8,000,000$       8,000,000$            

37,965,000$         

11,389,500$         

49,400,000$    GRAND TOTAL
The costs presented herein should be considered to be conceptual in nature and suitable only for prelimoinary/conceptual budgetary 

SUBTOTAL

ENGINEERING AND CONTINGENCY (30%)
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PROJECT NAME: 

SUBJECT: Design Criteria - Alternative No. 3: Sequencing Batch Reactor

AADF: Annual average daily flow 5.00

3MADF: Three-month average daily flow 6.35

MMADF: Maximum month average daily flow 6.75

MDF: Maximum daily flow 8.35

MDWWF: Maximum daily flow - Wet Weather 10.50

MWF: Maximum week flow 9.00

Min24HF: Minimum 24-hour flow 2.95

PHF: Peak hourly flow 15.00

3MADF:AADF 1.27

MMADF:AADF 1.35

MDF:AADF 1.67

MDWWF:AADF 2.10

MWF:AADF 1.80

Min24HF:AADF 0.59

PHF:AADF 3.00

cBOD5 - Concentration (mg/L) 175

cBOD5 - Loading (lbs/day) 7,300

TSS - Concentration (mg/L) 150

TSS - Loading  (lbs/day) 6,300  

TKN - Concentration  (mg/L) 32

TKN - Loading (lbs/day) 1,400

cBOD5 - Concentration (mg/L) 200

cBOD5 - Loading (lbs/day) 11,300

TSS - Concentration (mg/L) 175

TSS - Loading  (lbs/day) 9,900

TKN - Concentration  (mg/L) 40

TKN - Loading (lbs/day) 2,300

AAD MMAD Effluent

cBOD5 175 200 5

TSS 150 175 5

TKN 32 40 -

Total Nitrogen - Option 1 - - 10

Total Nitrogen - Option 2 - - 3

Total Phosphorus - - -

pH 6.5 8.5 6.5 - 8.5

Temperature (deg C) 22 28

Design Loading - Selected MMAD Loading at MMADF

COVB WRF Relocation Study

Design Loading - Selected AAD Loading at AADF

Peaking Factors

Design Flows (MGD)



Type

Screen Capacity, each MGD 15.0

Screen Capacity, each gpm 10,417

Number of Screens 3

Duty 2

Standby - Mechanical Bar Screen 0

Standby - Manual Bar Screen 1

Coarse Screenings Washer/Compactor

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Capacity, each MGD 7.5

Capacity, each gpm 5,208

Number of Systems 2

Duty 2

Standby 0

Removal of all grit (specific gravity 2.65) % 95

Type

Screen Capacity, each MGD 7.5

Screen Capacity, each gpm 5,208

Number of Screens 3

Duty 2

Standby 1

Type

Number of Washer/Compactor 1

Duty 1

Standby 0

Type

Number 2

Capacity Each cfm 2,800

Capacity Total cfm 5,600

Headworks 

Influent Coarse Screening

Grit Removal System

Influent Fine Screening

Fine Screenings Washer/Compactor

Odor Control

6mm Fine Drum Screen

Washer/Compacter

Biotrickling Filter

Coarse Mechanical Bar Screen

Washer/Compacter



Number 1

Length of Tank ft 159

Width of Tank ft 63

Depth of Tank ft 20

Total Tank Volume gal 1,500,000

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 2,000

Total Capacity - Firm scfm 3,000

Total Capacity scfm 6,000

Discharge Pressure psig 9.0

Motor Size hp 110

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 3,650

Motor Size hp 50

Firm Capacity MGD 10.50

Total Capacity MGD 15.75

Flow Equalization

Flow Equalization Tank

Flow Equalization Blower

Flow Equalization Pump Station

Centrifugal, VFD

Positive Displacement



Alternative No. 3: Sequencing Batch Reactor 4-Stage Bardenpho

No. of Basins 4

Length ft 100

Width ft 100

Depth ft 20

Total Volume of SBR gal 1,496,000

Total Treatment Volume gal 1,496,000

Aeration

Type 

Type of Blower

Number of Blowers 5

Duty 4

Standby 1

Capacity - Each scfm 2,230

Firm Capacity scfm 8,920

Total Capacity scfm 11,150

Discharge pressure - Design SWD psi 11.1

Motor Size hp 150

Recirculation Pumps

Type of Pump

Number of Pumps 9

Duty 8

Standby (shelf spare) 1

Capacity - Each gpm

Firm Capacity (100% Return at MMAD) MGD

Total Capacity MGD

Motor Size hp 33.00

Waste Activated Sludge (WAS) Pump Station 

Type of Pump

Number of Pumps 3

Duty 2

Standby 1

Capacity - Each gpm 56

Motor Size hp 5

Capacity - Each gpd 80,000

Firm Capacity gpd 160,000

Total Capacity MGD 240,000

Post Equalization

Post Equalization Tank

Number 1

Length of Tank ft 30

Width of Tank ft 210

Depth of Tank ft 20

Total Tank Volume gal 750,000

Post Equalization/Filter Dosing Pump Station

Type of Pump

Number of Pumps 4

Duty 3

Standby 1

Capacity - Each gpm 2,500

Motor Size hp 30

Firm Capacity MGD 10.50

Total Capacity MGD 14.00

Jet Motive

Centrifugal, Variable Speed

Vertical Turbine

Jet Aeration

PD



Type of Filter

Number of Filters 3

Duty 2

Design Flux - MWF (Class I) 1

Maximum Filtration Loading Rate gpm/sf 5.00

Average Hydraulic Loading Rate gpm/sf 3.00

Firm Capacity MGD 10.50

Total Capacity MGD 15.75

Type

No. of CCC 3

No. of CCC with Largest Unit out of Service 2

Volume of Each gal 54,688

Volume Total gal 164,063

Detention Time at MDWWF min 22.5

Detention Time at MDWWF w/ Largest Unit out of Service min 15.0

Length of CCC Pass ft 50

Width of CCC Pass ft 6

Depth of CCC ft 8

Type of Pump

Number of Pumps 4

Duty  3

Standby 1

Capacity - Each gpm 2,500

Motor Size hp 60

Firm Capacity MGD 10.50

Total Capacity MGD 14.00

Type of Tank

Diameter ft 140

Side Water Depth ft 45

Tank Height ft 57

Volume gal 5,000,000

Reclaimed Water Storage Tank

Chlorine Contact Chambers

Pre-Stressed Concrete

Effluent Transfer Pump Station

Disc Filter

3-Pass

Tertiary Filtration System

Vertical Turbine, Variable Speed



Aerated Sludge Holding Tank

Number 2

Length of Sludge Holding Tank ft 25

Width of Sludge Holding Tank ft 100

Depth of Sludge Holding Tank ft 20

Total Basin Volume - Each gal 375,000

Total Basin Volume gal 750,000

Design SRT at MMAD - Each days #REF!

Design SRT at MMAD - Total days 10

Type

Number of Blowers 3

Duty 2

Standby 1

Capacity - each scfm 1,500

Total Capacity - Firm scfm 3,000

Total Capacity scfm 4,500

Discharge Pressure psig 9.0

WAS - MMAD gpd 80,000

WAS - MMAD mg/L 10,000

WAS - MMAD lbs/day 6,000

Motor Size hp 100

Type

Feed Concentration % solids 0.8 - 1.2

Feed Rate gpm 50-120

Solids Processing

Type

Number 2

Duty 1

Standby 1

Capacity (min) - each gpm 50

Capacity (min) - each gpd 72,000

Capacity (max) - each gpm 120

Capacity (max) - each gpd 172,800

Positive Displacement

BCR Clean B

Centrifuge

Solids Treatment

Digester Aeration Blower

Class B Chemical Treatment



Yard Piping

Headworks to Flow Equalization - Size in 24 30

Headworks to Flow Equalization - Flow design PHF PHF

Headworks to Flow Equalization - Flow MGD 15.0 15.0

Headworks to Flow Equalization - Flow gpm 10,417 10,417

Headworks to Flow Equalization - Velocity (PHF) fps 7.39 4.73

Headworks to Flow Equalization - Velocity (MMADF) fps 3.32 2.13

Headworks to Flow Equalization - Velocity (M24HF) fps 1.45 0.93

Flow Equalization to SBR - Size in 24 30

Flow Equalization to SBR - Flow design PHF PHF

Flow Equalization to SBR - Flow MGD 15.0 15.0

Flow Equalization to SBR - Flow gpm 10,417 10,417

Flow Equalization to SBR - Velocity (PHF) fps 7.39 4.73

Flow Equalization to SBR - Velocity (MMADF) fps 3.32 2.13

Flow Equalization to SBR - Velocity (M24HF) fps 1.45 0.93

SBR to Post Equalization - Size in 24 30

SBR to Post Equalization - Flow design MDWWF MDWWF

SBR to Post Equalization - Flow MGD 10.5 10.5

SBR to Post Equalization - Flow gpm 7,292 7,292

SBR to Post Equalization - Velocity (MDWWF) fps 5.17 3.31

SBR to Post Equalization - Velocity (MMADF) fps 3.32 2.13

SBR to Post Equalization - Velocity (M24HF) fps 1.45 0.93

Post Equalization to Filter Influent Channel - Size in 24 30

Post Equalization to Filter Influent Channel - Flow design MDWWF MDWWF

Post Equalization to Filter Influent Channel - Flow MGD 10.5 10.5

Post Equalization to Filter Influent Channel - Flow gpm 7,292 7,292

Post Equalization to Filter Influent Channel - Velocity (MDWWF) fps 5.17 3.31

Post Equalization to Filter Influent Channel - Velocity (MMADF) fps 3.32 2.13

Post Equalization to Filter Influent Channel - Velocity (M24HF) fps 2.91 1.86

Filter Effluent Channel to CCC - Size in 24 30

Filter Effluent Channel to CCC - Flow design MDWWF MDWWF

Filter Effluent Channel to CCC - Flow MGD 10.5 10.5

Filter Effluent Channel to CCC - Flow gpm 7,292 7,292

Filter Effluent Channel to CCC - Velocity (MDWWFF) fps 5.17 3.31

Filter Effluent Channel to CCC - Velocity (MMADF) fps 3.32 2.13

Filter Effluent Channel to CCC - Velocity (M24HF) fps 1.45 0.93

CCC Wetwell to RCW GST or DIW GST - Size in 24 30

CCC Wetwell to RCW GST or DIW GST - Flow design MDWWF MDWWF

CCC Wetwell to RCW GST or DIW GST - Flow MGD 10.5 10.5

CCC Wetwell to RCW GST or DIW GST - Flow gpm 7,292 7,292

CCC Wetwell to RCW GST or DIW GST - Velocity (MDWWF) fps 5.17 3.31

CCC Wetwell to RCW GST or DIW GST - Velocity (MMADF) fps 3.32 2.13

CCC Wetwell to RCW GST or DIW GST - Velocity (M24HF) fps 1.45 0.93
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