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Douglas L. Smith Middle Basin WWTF
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Maintenance of Plant Operation
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No Requirement
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TSS Total Suspended Solids

TWAS Thickened Waste Activated Sludge
\Y Volt

VFA Volatile Fatty Acids

WAS Waste Activated Sludge

WWTF Wastewater Treatment Facility
wet Ib/op. hr Wet Pounds per Operating Hour

SOLIDS TREATMENT CONCEPTUAL FACILITY PLAN | PAGE iii



Executive Summary

CDM Smith Inc. (CDM Smith) developed this Conceptual Facility Plan to summarize recommended
improvements to solids processing equipment at the Johnson County Wastewater (JCW) Douglas L.
Smith Middle Basin (Middle Basin) Wastewater Treatment Facility (WWTF). This report was developed
to expand upon the overall Facility Plan for Middle Basin completed in September 2023, referred to
herein as the 2023 FP. According to the 2023 FP, influent flows and loads are not projected to increase;
therefore, expanding the overall solids treatment train capacity is not a major focus for future
improvements. However, there are significant renewal and replacement needs surrounding the solids
treatment systems that makes this a high priority for JCW. For example, there is no spare capacity in the
digesters to remove one tank from service for inspection of the covers and insulation, leading to an
equipment life risk and process treatment risk. Additionally, the amount of FOG added to the digesters
is limited based on available volume in the digesters. As a result, additional digester capacity is a high
priority item.

Primary objectives for this project are to consider the rehabilitation and replacement (R&R) of aging
infrastructure for the solids treatment train, determine where major changes are necessary (where R&R
is not feasible or where modifications will be beneficial to extend the mechanical reliability and
operational flexibility), and recommend sequencing for maintenance of plant operations (MOPO) for the
construction duration. Class V construction cost estimates are provided for the recommended
modifications. This is followed by a grouping of line items into projects based on their priority of need
which will be evaluated by JCW based on available budget.

Major improvements to the solids processing train include a new digested sludge storage tank (DSST), an
associated DSST support building, and a new dewatering building. Other solids processing modifications
are primarily the R&R of existing processing equipment. Improvements in this report are categorized in
nine process areas as follows:

Primary Sludge (PS) Fermenter and Thickening

Replace ineffective vertical mixers with jet mixing systems using chopper pumps and
nozzles.

Revise fermenter hydraulics to eliminate gravity bottlenecks and ensure better volatile fatty
acids (VFA) recovery.

Install new pH instrumentation for optimized solids retention time (SRT) control.

Upgrade the gravity thickener mechanism, gravity thickener drive, sludge and scum
collection system, cover replacement, brickwork, and replace the oversized digester feed
pumps.

Anaerobic Digester Rehabilitation

Convert Digester No. 2 to a primary digester by replacing the floating cover with a fixed
cover and using existing equipment for mixing and heating.

Replace tank covers, mixing pumps, heat exchangers, and recirculation equipment on all
existing primary digesters.
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EXECUTIVE SUMMARY

Modify the area classification per National Fire Protection Association (NFPA) 820, Standard
for Fire Protection in Wastewater Treatment and Collection Facilities (2024 Edition), by
relocating boilers and motor control centers to an unclassified support building (Building No.
4.1). A new SCADA programmable logic controller (PLC) will also be provided.

Install new digester header to the waste gas burners, located downstream of the existing
condensate removal system.

Replace waste gas burners in kind.

New DSST and Support Building (Building No. 4.1)

Construct a 200,000-gallon (gal) prestressed American Water Works Association (AWWA)
D110 Type 3 concrete tank with Hydroseal cover for biogas storage.

Install two mixing pumps and three digested sludge feed pumps to feed the centrifuges.
House relocated boilers, electrical panels, MCCs, PLC, and pump systems in the support
building.

Address floodplain requirements via no-rise certification and site elevation design.

New FOG access road and truck staging area.

Solids Processing Building (Building No. 2) Modifications

Demolish existing belt filter presses (BFPs) and outdated polymer and ferric chloride (FeCls)
systems.

Upgrade the waste activated sludge thickening polymer system to a permanent
emulsion-based skid.

Address structural damage and corrosion through partial building renovation.

New Dewatering Building (Building No. 10.1)

House three (one duty/two standby) centrifuges with automated conveyance systems in the
new dewatering building.

Include a truck bay, laboratory space, polymer systems, odor control, and electrical room in
the building.

Size the setup for 16-hours-per-day, 7-days-per-week (16/7) operations to eliminate third-

shift staffing.

Centrate Equalization (EQ)

Construct a 30,000 gal below-grade tank to provide 8 hours of storage to regulate nutrient
sidestreams from dewatering.
Facilitate potential future sidestream treatment (e.g., deammonification).

Fats, Oils, and Grease (FOG) Receiving (Building No. 15)

Replace FOG tanks with dome-bottom fiberglass tanks to improve grit removal and prevent
operational disruptions.
Replace FOG pumps, heat exchangers, and in-line grinders.

Biogas Utilization

Replace oversized GE Jenbacher combined heat and power (CHP) units with two 600-
kilowatt, dual-fuel CHP systems optimized for existing biogas flow.
Relocate CHP infrastructure eastward to make room for the new dewatering building.

Ferric Chloride System (Building No. 14)

SOLIDS TREATMENT CONCEPTUAL FACILITY PLAN | PAGE ES-2



EXECUTIVE SUMMARY

= Replace tanks and dosing pumps in Building No. 14 to reduce struvite precipitation in the
digestion and dewatering processes.

Figure ES-1 shows the overall modifications to the site plan, and Figure ES-2 shows the improvements

integrated into the solids process flow diagram.
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EXECUTIVE SUMMARY

TO SIDESTREAM WETWELL
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Figure ES-2 Proposed Process Flow Diagram
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EXECUTIVE SUMMARY

Related electrical improvements are included in some areas that have more complicated sequencing
constraints or additional requirements for compliance with NFPA 820. These are further defined in
Section 2.0. The total estimated opinion of probable construction cost (OPCC) is $120 million (2025
dollars) for all the work identified in this Facility Plan. During a scope prioritization exercise, CDM Smith,
with the assistance of JCW, established a priority ranking for the process improvements. The costs for
each project, including subtotaled costs, were organized by priority order and by a more general Low,
Medium-Low, Medium, Medium-High, and High grouping to assist JCW in comparing costs to their
available budget in the capital improvement program (CIP). Detailed line item costs and prioritization
rankings are provided in Table ES-1 and further detailed in Sections 3.0 and 4.0. The costs presented
below represent the OPCC and do not include engineering or nonconstruction program administration
fees. The priority groups were selected based on facility needs and construction sequencing, priority for
digestion related activities first. This discussion is expanded in Section 4.5.
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EXECUTIVE SUMMARY

Table ES-1 Prioritization Rankings and Cost Breakdown of Improvements

2025 2025 Cumulative Priority
Project Scope Item Description Priority Group  Rank! OoPCC? Group OPCC?
Anaerobic Digester Rehab Digester gas piping to flares High 1 $891,000 $0.89M
New DSST and Support Bldg. | New road to FOG Building High 2 $108,000 $1.0M
Demolition of gas membrane pad, DSST Tank and
Support Building, associated piping and equipment,
New DSST and Support Bldg. | boiler relocation High 3 $24,900,000 $25.9M
- - - - $38.6M
Converting Digester No. 2 to a primary digester and
New DSST and Support Bldg. | Digester No. 2 cover replacement and cleaning High 4 $2,590,000 $28.5M
Anaerobic Digester Rehab All digester equipment — pumps and heat exchangers High 5 $4,280,000 $32.8M
Anaerobic Digester Rehab Digester gas safety equipment High 6 $629,000 $33.4M
Anaerobic Digester Rehab Digester No. 1 and 3 cover replacement and cleaning High 7 $5,170,000 $38.6M
Anaerobic Digester Rehab Replace piping in Building No. 4 Medium-High 8 $7,780,000 $46.3M
Anaerobic Digester Rehab Dedicated digester feed lines for TPS, Scum, and TWAS Medium-High 9 $2,340,000 S48.7M $12.7M
Anaerobic Digester Rehab Digester No. 4 cover replacement and cleaning Medium-High 10 $2,590,000 $51.3M
New DSST and Support Bldg. | Truck staging area for dewatered cake and fog hauling Medium 11 $558,000 $51.8M
New Dewatering Building Demolition of CHPs Medium 12 $81,000 $51.9M
New Dewatering Building Demolition of Building 10 and temporary electrical power Medium 13 $566,000 $52.5M
Dewatering building, including equipment, piping, and
access roads. (Does not include centrate EQ tank and $39.9M
New Dewatering Building pump station) Medium 14 $35,700,000 $88.2M
Centrate EQ Centrate EQ tank and pump station Medium 15 $2,470,000 $90.7M
Building No. 2 Modifications | Demolition of BFPs Medium 16 $284,000 $90.9M
Primary Sludge Handling Digester feed pump replacement Medium 17 $246,000 $91.2M
Primary Sludge Handling Fermenter improvements and gravity thickener rehab Medium-Low 18 $8,600,000 $99.8M
Building No. 2 Modifications | Thickening polymer system Medium-Low 19 $1,770,000 $101.6M $11.9M
Anaerobic Digester Rehab Demolition and new waste gas burners Medium-Low 20 $1,490,000 $103.0M
FOG Receiving FOG equipment replacement Low 21 $4,870,000 $107.9M
Ferric Chloride System Ferric tanks and pumps Low 22 $966,000 $108.9M $17.3M
Biogas Utilization New CHPs and associated piping Low 23 $11,500,000 $120.4M

Notes:

L The rank presented is a combination of facility priorities and construction sequencing.

2. The costs presented represent the OPCC and do not include engineering or nonconstruction program administration fees.
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EXECUTIVE SUMMARY

Section 4.0 includes recommendations for implementation of solids processing improvements at Middle
Basin, exploring three delivery alternatives. Table ES-2 lists the duration and estimated cost for each
option including the fee associated with the Construction Manager at Risk (CMAR) projects assuming all
the scope items identified herein are part of the project. For each process area, MOPO constraints and a
suggested sequence of construction are presented. Early work packages are evaluated to reduce the
overall construction sequence for the larger improvement projects. Early work packages include work
that does not require significant equipment procurement or commencing purchasing of long-lead-time
items and can be considered for any alternative delivery option.

Table ES-2 Construction Delivery Alternatives

Option Description Total Project 2025 OPCC
Duration

Alternative 1 One Design-Bid-Build (DBB) Project 6.4 years $120 million

Alternative 2 One Construction Manager at Risk (CMAR) Project 5.8 years $132 million

Alternative 3 CMAR (Digester) and DBB (Dewatering) 5.8 years $125 million

A summary of recommendations is included in Section 5.0. Based on JCW's available budget and the
prioritization of projects summarized in Table ES-1, four additional alternatives were developed. These
options reflect different scope breaks and two distinct delivery methods. Only the High, Medium-High,
and Medium Projects listed in Table ES-1 are anticipated to be included in the upcoming Solids
Treatment Improvements Project:

Alternative A1 — DBB of High and Medium-High Projects

Alternative A2 — CMAR of High and Medium-High Projects
Alternative B1 — DBB of High, Medium-High, and Medium Projects
Alternative B2 — CMAR of High, Medium-High, and Medium Projects

These options reflect two different scope breaks and two different distinct delivery methods. The four
project alternatives are summarized in Table ES-3 below. The project scope is determined by the
priorities outlined in Table ES-1, with the highest priority related to expanding digestion capacity, and
JCW’s available budget. The 2025 OPCC for these options ranges from $51.3M (Alternative Al) to
S100M (Alternative B2). If only the High and Medium High projects are pursued, both DBB and CMAR
delivery methods are feasible (Alternatives Al and A2). However, if the Medium projects are added,
selecting a CMAR (Alternative B2) is recommended due to limited contractor interest in DBB at the $90-
100M range. Prequalifying bidders is preferred if Purchasing agrees; otherwise, CMAR is recommended
for both scopes described below. Conceptual design drawings are included in Appendix A and
preliminary project schedules are included in Appendix B.
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Table ES-3 Recommended Project Summary and Construction Delivery Method

Alternative
2025 OPCC
Scope

Advantages

DBB of High & Medium High

Projects
Al
$51.3M

CMAR of High & Medium-High Projects

A2
$56.4M

Replace digester gas piping to flares + construct new FOG road

DSST Tank and Support Building

Conversion of Digester 2 to a primary digester

Replacement of digester equipment

Digester cover + cleaning (No. 1-4)
Replace digester piping and digester feed lines

Specification based

Fewer indirect costs

Low price selection

High level of interest from
potential GCs

No preconstruction services cost
Less administrative time by JCW
Construction cost risk is
equivalent but managed
differently

More interest from potential
contractors compared to
Alternative B1 Project?!

Contractors involved in MOPO during
development stages, allowing for costs to be
captured and sequencing to be prioritized
during early phases

GC can help manage risk and provide VE input
GC review of design during development
Accelerated schedule compared to DBB
Construction cost risk is equivalent but managed
differently

Can leverage early procurement packages to
reduce escalation

Open books on project costs

Lower cost compared to Alternative B2 Project?

DBB of High, Medium-High,
and Medium Projects
B1
$91.2M

Same as Alternative A plus:
= Truck staging area

EXECUTIVE SUMMARY

CMAR of High, Medium-
High, and Medium Projects
B2
$100M

Dewatering Building (Building No. 10.1)

Centrate EQ
Demolish BFPs

Replace TPS Digester Feed Pumps

Same as Alternative Al plus:
= More scope

Same as Alternative A2 plus:

= More scope

= More interest from
potential contractors
compared to Alternative A2
Project

Disadvantages

Complicated bid form with many
alternates

Constructive cost tracked by
Engineer and not GC

Limited GC VE ideas during design
Equipment selected by lowest
cost

Closed books on project financials
Early procurement required to
accelerate schedule

Multiple procurement packages could require
more Owner input

Potential for multiple GMPs

Extended design time due to Contractor ROM
estimates

CMAR fee and preconstruction fee adds cost
Reduced level of interest for some
subcontractors to work on CMARs compared to
DBB

More cost compared to DBB

Less interest from potential contractors
compared to Alternative B2 Project?

Same as Alternative Al plus:

= Less interest from potential
contractors to Alternative A1
Project

Same as Alternative A2 plus:
= Highest Cost

Notes:

1 Only applies to Alternative Al
2 Only applies to Alternative A2
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1.0 Introduction

Johnson County Wastewater (JCW) owns and operates the Douglas L. Smith Middle Basin Wastewater
Treatment Facility (Middle Basin) located at 10001 College Boulevard in Overland Park, Kansas. CDM
Smith Inc. (CDM Smith) developed a Facility Plan for Middle Basin and issued the final report in
September 2023. The plan is referred to herein as the 2023 FP. The 2023 FP identified entire plant
improvements needed to maintain reliable and efficient operations at Middle Basin and to meet future
effluent quality requirements.

Expanding on the 2023 FP, CDM Smith was contracted by JCW to perform a conceptual design study of
solids handling improvements for Middle Basin. According to the 2023 FP, influent flows and loads are
not projected to increase; therefore, expanding the overall solids treatment train capacity is not a major
focus for future improvements However, there are significant renewal and replacement needs
surrounding the solids treatment systems that makes this a high priority for JCW. A draft Solids
Improvements Concept Development Technical Memorandum (TM) (referred to as TM 1) was issued in
March 2025. TM 1 summarizes the recommended major solids improvements necessary to replace aging
infrastructure and optimize treatment.

Following TM 1, a draft Implementation Plan TM (referred to as TM 2) was provided in June 2025. TM 2
is a supplement to TM 1 and compares multiple construction delivery approaches and summarizes
construction sequencing and maintenance of plant operations (MOPQ) design requirements to address
the improvements outlined in TM 1.

The recommended improvements outlined in TMs 1 and 2 are grouped into the following categories:

Primary Sludge (PS) Fermentation and Thickening

Anaerobic Digestion Rehabilitation

Digested Sludge Storage Tank (DSST) and New DSST Support Building (Building No. 4.1)
Solids Building (Building No. 2) Modifications

New Dewatering Building (Building No. 10.1)

Centrate Equalization (EQ)

Fats, Oils, and Grease (FOG) Receiving

Biogas Utilization

Ferric Chloride (FeCls) Chemical System

This report summarizes the recommendations and implementation plan for the proposed improvements
outlined in TMs 1 and 2. A final copy of this report will be provided to the Kansas Department of Health
and Environment (KDHE).
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1.0 | INTRODUCTION

1.1 Background

Middle Basin was built in the early 1980s and is rated for 14.5 million gallons per day average day flow
(ADF). Middle Basin is a biological nutrient removal (BNR) facility with primary treatment, anaerobic
digestion, and a FOG waste receiving station. Over the past 40 years, the plant has been modified more
than 30 times. Upgrades have ranged from minor mechanical system upgrades to conversion to a BNR
treatment process. The main solids streams processed at Middle Basin are PS, waste activated sludge
(WAS), and hauled FOG waste.

Middle Basin was originally constructed under Contract 1, which included the Gravity Thickener,
Digester No. 1 and Digester No. 2, and the Solids Processing Building (for dewatering equipment). Major
upgrades to the solids handling facilities at Middle Basin include:

Additional solids handling equipment (WAS thickening centrifuges and additional belt filter
press) and anaerobic digestion capacity (Digester No. 3) under Contract 3 in 1984.

Additional anaerobic digester capacity (Digester No. 4) and installation of the FOG receiving
system under Contract 19 in 2011.

Dewatering improvements under Contract 23 in 2014.

FOG mixing improvements and programmable logic controller (PLC) upgrades under Contract 33
in 2023.

Replacing the thickening centrifuges with rotary drum thickeners (RDTs) under Contract 34 in
2023.

Figure 1-1 shows the overall proposed modifications to the site plan, and Figure 1-2 shows the proposed
improvements integrated into the solids process flow diagram.
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1.0 | INTRODUCTION

The liquid treatment process at Middle Basin includes four modified Johannesburg BNR trains. BNR
Train 1 has two dedicated primary and final clarifiers. BNR Trains 2, 3, and 4 each have one dedicated
primary and secondary clarifier. Currently, WAS from BNR Trains 1 and 4 is thickened by RDTs.

Since January 2023, BNR Train 2 has used selective sludge wasting from an inDENSE™ hydrocyclone
system, and in March of 2024, a second inDENSE™ skid was added to allow for selective sludge wasting
from BNR Train 3. The overflow from the inDENSE™ hydrocyclones is wasted from the system and the
underflow is returned to the BNR process. WAS from BNR Trains 2 and 3 (e.g., the overflow from the
inDENSE™ system) is sent to the plant drain, which is returned to the head of the plant. As such, WAS
from BNR Trains 2 and 3 is distributed to all the primary clarifiers and cothickened with PS.

PS is sent to degritting, followed by fermentation and gravity thickening. A portion of the thickened
primary sludge (TPS) is pumped to the sludge fermenter to increase the fermenter’s solids retention
time (SRT). Supernatant from the gravity thickener is sent to the sidestream wet well.

TPS, scum, and thickened waste activated sludge (TWAS) are anaerobically codigested with outside FOG.
Digested sludge is dewatered by belt filter presses (BFPs) and the dewatered Class B biosolids are land
applied. BFP filtrate is returned to the sidestream wet well. Drawings G-2 to G-6 include process flow
diagrams for the solids treatment processes. Figure 1-3 is a simplified block flow diagram of the current
solids treatment processes at Middle Basin.
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1.2 Summary of Previous Facility Plan

The 2023 FP recommended three major solids improvement projects to replace aging infrastructure and
optimize treatment. Those projects are summarized below.

Project No. 9 Anaerobic Digestion Improvements: The 2023 FP identified anaerobic digestion
improvements that would increase digestion and process capacity and provide redundancy.
Those improvements include:

Rehabilitating the primary digesters and converting the secondary digester to a primary
digester. Digester rehabilitation will include new covers and replacement of all mechanical
equipment in Building No. 4.

Constructing a new DSST with a gas membrane cover and a support building for the mixing
pumps, dewatering feed pumps, and biogas storage cover blower.

Constructing a new TPS, TWAS, and scum force mains.

Evaluating and improving separation of the classified and unclassified spaces in Building
No. 4 in compliance with National Fire Protection Association (NFPA) 820, Standard for Fire
Protection in Wastewater Treatment and Collection Facilities (2024 edition).

Project No. 16 New Solids Processing Building: The existing solids processing equipment in
Building No. 2, including the PS degritters and BFPs, is in poor condition. Building No. 2 has
visible structural cracking, exposed rebar, and unsound concrete. The equipment and heating,
ventilation, and air-conditioning (HVAC) system show signs of pervasive corrosion due to the off-
gassing of chlorine used for disinfecting the plant effluent water (PEW) that feeds the BFPs.
Project No. 16 recommends a new Solids Processing Building be constructed to improve the
reliability of the solids processing system, including the ferric chloride and polymer storage and
feed systems. The 2023 FP recommended reducing the third-shift operations labor by sizing the
dewatering equipment for 16-hours-per-day, 7-days-per-week (16/7). The necessary
improvements identified in this project include:

Constructing a new solids processing building to house three new dewatering centrifuges
(one duty, two standby) to replace the BFPs. The new solids processing building will also
include conveyors to a truck bay, a new electrical room, and a new ferric chloride and
polymer storage and feed system.

Replacing the three existing digested sludge feed pumps with larger pumps to accommodate
the centrifuge configuration.

Project No. 23 Cogeneration System: Middle Basin has an existing CHP system that consists of
two 1,000-kilowatt (kW) generators with heat recovery. There is space for a third unit. The CHP
system can operate on biogas produced by the anaerobic digesters or on natural gas; however,
the engines are oversized for the current biogas flow. The equipment is also approaching the
end of its useful life. Project No. 23 calls for demolishing the existing CHP system and installing
two smaller-sized (600 kW) CHP systems better suited for biogas flows.

The 2023 FP also identified several other solids-related projects including fermenter improvements in
Project No. 19 Fermenter Improvements and Supplemental Carbon. The existing PS fermenter has poor
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performance because of unreliable mixing from ragging and scum buildup on the surface. No
instrumentation currently monitors the operating conditions. The gravity thickener inlet is prone to
clogging with rags and solids, which results in a hydraulic bottleneck that does not allow passive gravity
flow. Project No. 19 recommended a new jet mixing system in lieu of the top-entry mixers. The jet
mixing system would include inline chopper pumps, and grinders and pumps to convey fermentate to
the gravity thickener. Level, oxidation-reduction potential, pH, and turbidity sensors are recommended
to monitor fermenter performance.

Project No. 24 Gravity Thickener Sludge Thickening Equipment and Primary Clarifiers 1A, 1B, 2, and 3
Sludge and Scum Equipment R&R identified that the sludge collection equipment for the gravity
thickener and primary clarifiers will need near-complete replacement. The primary clarifier scum piping
clogs frequently with grease, which requires weekly jetting.

The FOG receiving system was originally installed under Contract 19 in 2011 and was recently upgraded
under Contract 33 in 2023. This system allows the plant to receive FOG from local industries, which is
fed to the anaerobic digesters to increase biogas production.

Overall, the major recommended improvements offered in the 2023 FP for each project discussed in this
section remained consistent for this evaluation. Some scope items have been added, including waste gas
burners, new digester gas piping, and new piping in the digester building, and replacing all FOG
equipment in kind. The location of the new dewatering building (Building No. 10.1) was also moved
outside the 100-year floodplain. The PS fermenter jet mixing pumps and fermenter sludge pumps are
housed in one building (Building No. 3.1) in lieu of two separate pump houses. Other changes to minor
scope items are described in their respective sections.

1.3 Report Content

The contents of this report include:

Section 2.0 — Summary of Proposed Improvements
Section 3.0 — Opinion of Probable Construction Cost
Section 4.0 — Implementation Plan and Schedule
Section 5.0 — Summary of Recommendations

Proposed improvements and design criteria are presented in each section.
Appendix A contains conceptual design drawings for improvements to the existing solids processing
building, the anaerobic digesters, the new digested sludge storage tank (DSST) and associated support

building, the new dewatering building, the new fermenter mixing pump house, and the EQ basin.
Appendix B contains proposed schedules for implementing the new facilities.
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2.0 Summary of Proposed Improvements

This section summarizes recommended solids improvements, as identified by the 2023 FP and detailed
in TM 1. The proposed improvements are encompassed in nine unit processes:

PS Fermenter and Thickening

Anaerobic Digester Rehabilitation

New DSST and Support Building (Building No. 4.1)
Building No. 2 Modifications

New Dewatering Building (Building No. 10.1)
Centrate EQ

FOG Receiving

Biogas Utilization

Ferric Chloride System

Details of the proposed improvements for each unit process are provided in this section, including
process modifications, design criteria, and yard piping considerations. For some processes, area
classification and electrical improvements are also discussed.

2.1 Primary Sludge Fermenter and Thickening

The PS fermentation and thickening system includes the fermenter (two cells), PS gravity thickener,
fermenter feed pumps, and TPS digester feed pumps. The fermenter generates volatile fatty acids (VFAs)
to supplement the BNR process for improved nitrogen and phosphorus removal. Ragging and
scum/foam accumulation in the fermenter cells creates hydraulic issues and operational problems for
JCW staff. Options for improved mixing, hydraulics, and monitoring are identified and described below.

2.1.1 Overview

PS is fermented using a two-stage mixed fermenter/thickener installed in 2006. The fermenter is
designed to ferment PS particulates and organics, to produce VFAs which are fed to the BNR process to
improve enhanced biological phosphorus removal. The fermenter has historically yielded 0.05 to 0.1
grams of VFAs per gram of volatile suspended solids.

Thin PS (0.5 percent [%] TS) is pumped to the fermenter mixing/vortex zone. Gravity-thickened
fermented sludge is returned from the bottom of the gravity thickener and mixes with PS at the
mixing/vortex zone. The fermented sludge in the fermenter mixing cells flow over an effluent weir
where it discharges to the gravity thickener (GT) via gravity.

The PS stream and the fermented and thickened sludge are combined at the fermented sludge mixing
vortex zones to provide elutriation, which releases the VFAs from the trapped interstitial water inside
the pores and crevices of the fermented sludge. The fermenter was designed for an SRT of 3 to 5 days.
The GT overflow, which includes the VFA-rich fermentate, is pumped back to the head of the BNR basins
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where it can be directed to any of the BNR trains. Figure 2-1 shows the current PS fermenter
configuration.
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Figure 2-1 Current Middle Basin PS Fermenter Configuration (Mixed Fermenter/Thickener, One Fermenter
Cell Shown)

No instrumentation inside the existing fermenters monitors their operating conditions. The fermenter
headspace is ventilated, and off-gas is monitored for hydrogen sulfide (H.S). A portion of the TPS is
wasted to the anaerobic digesters.

Table 2-1 provides the design parameters for the PS fermenter. JCW typically operates one cell (half) of
the fermenter. The GT historica