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Attention: Ms. Amy Siebert, P.E., Chairperson

Subject:  Phase 2 Wastewater Facilities Plan
Draft Report

Dear Authority Members:

In accordance with our Agreement, we are pleased to submit this draft Phase 2 Wastewater Facilities
Plan for your review.  This report addresses the following elements:

¶ Identify the current conditions of the Route 7 WWTF and South Street WWTF equipment,
systems, and facilities.

¶ Project the design flows and loads to the Route 7 WWTF and South Street WWTF including:
o Develop a plan for inflow reduction at the South Street WWTF
o Project the design flows and loads if the Route 7 WWTF was decommissioned and

the flows and loads from Sewer District No. 2 were combined with the flows and
loads from Sewer District No. 1 and treated at the South Street WWTF.

¶ Identify effluent permit limits.  This includes permit limits at each WWTF as well as the permit
limits for treating the combined flows and loads from Sewer District No. 1 and Sewer District
No. 2 at the South Street WWTF.

¶ Evaluate alternatives for various systems at both WWTFs to address the needs of the each
WWTF for the 20 year planning period including estimated capital and life cycle costs.

¶ Recommend system and equipment upgrades at each WWTF for the 20 year planning
period.

¶ Provide estimated costs for the recommended upgrades for each WWTF.

¶ Evaluate decommissioning of the Route 7 WWTF, conveyance of the Sewer District 2 flows
and treating the combined Sewer District No. 1 and Sewer District No. 2 flow and loads at the
South Street WWTF.  Compare the Route 7 WWTF decommissioning alternative versus the
alternative of upgrading and continuing the use of the Route 7 WWTF, including estimated
capital and life cycle costs.

¶ Provide estimated costs for the recommended upgrades for Ridgefield’s Wastewater
Treatment Facilities.
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CHAPTER ONE
EXECUTIVE SUMMARY

INTRODUCTION

The Town of Ridgefield owns and operates two wastewater treatment facilities: the South Street
Wastewater Treatment Facility (WWTF) which serves Sewer District No. 1 and the Route 7 WWTF which
serves Sewer District No. 2.  The Town has undertaken the preparation of this Phase 2 Facilities Plan as
one step in planning for the upgrade of the existing WWWTF facilities to meet the future wastewater
treatment needs.

The primary purpose of this Phase 2 Facilities Plan Report is to address the following:

¶ Identify the current conditions of the Route 7 WWTF and South Street WWTF equipment,
systems, and facilities.

¶ Identify the design flows and loads to the Route 7 WWTF and South Street WWTF including:
o Develop a plan for inflow reduction at the South Street WWTF
o Identify the design flows and loads if the Route 7 WWTF was decommissioned and the

flows and loads from Sewer District No. 2 were combined with the flows and loads from
Sewer District No. 1 and treated at the South Street WWTF.

¶ Identify effluent permit limits.  This includes permit limits at each WWTF as well as the permit
limits for treating the combined flows and loads from Sewer District No. 1 and Sewer District No.
2 at the South Street WWTF.

¶ Evaluate alternatives for various systems at both WWTFs to address the needs of the each
WWTF for the 20 year planning period including capital and life cycle costs.

¶ Recommend system and equipment upgrades at each WWTF for the 20 year planning period.

¶ Provide estimated costs for the recommended upgrades for each WWTF.

¶ Evaluate decommissioning of the Route 7 WWTF, conveyance of the Sewer District 2 flows and
treating the combined Sewer District No. 1 and Sewer District No. 2 flow and loads at the South
Street WWTF.  Compare the Route 7 WWTF decommissioning alternative versus the alternative
of upgrading and continuing the use of the Route 7 WWTF, including capital and life cycle costs.

¶ Provide estimated costs for the recommended upgrades for Ridgefield’s Wastewater Treatment
Facilities.

These items are described in more detail below and are presented in the subsequent report sections.

Report Format

The Phase 2 Facilities Plan Report is presented in eleven report chapters and eight appendices.  The
appendices include Technical Memorandums summarizing the field investigations conducted in the
Sewer District No. 1 collection system to identify sources of system inflow, a Draft Inflow Control Plan to
reduce Sewer District No. 1 inflow, permit related materials for both WWTFs, as well as a Technical
Memorandum summarizing site condition assessment of both WWTFs.
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CHAPTER ONE – EXECUTIVE SUMMARY

This chapter provides an overview of the Phase 2 Facilities Plan Report and its contents.

CHAPTER TWO – INTRODUCTION, PURPOSE AND SCOPE, AND BACKGROUND

This chapter presents background information and scope information related to the Phase 2 Facilities
Plan study.

In addition this chapter presents a brief history of the Sewer Districts and WWTFs including history of the
following:

¶ Sewer District No.1 Collection System (and its high flow Issues)
¶ South Street WWTF
¶ Sewer District No.2 Collection System
¶ Route 7 WWTF

CHAPTER THREE – SUMMARY OF PHASE 1 FACILITIES PLAN AND PEAK FLOW MANAGEMENT

This chapter presents a summary of the Phase 1 Facilities Plan results, a discussion on the peak flow
management of Sewer District No. 1 originally performed in the Phase 1 Facilities Plan and updated in
the Phase 2 Facilities Plan.   These items are briefly discussed below.

Summary of Phase 1 Facilities Plan

Chapter Three summarizes the evaluations that were performed in the Phase 1 Facilities Plan.  These
items include the following:

¶ The influent flows and pollutant concentrations from July 2010 and June 2013 for both the Route
7 WWTF and the South Street WWTF were reviewed to determine the current flow and loading
conditions to the WWTFs.

¶ The influent data from July 2010 to June 2013 for both the Route 7 WWTF and the South Street
WWTF were compared to the original WWTF influent design flows and loads.

¶ The effluent data from July 2010 to June 2013 for both the Route 7 WWTF and the South Street
WWTF were compared to the WWTF permit limits.

¶ The hydraulic and pollutant removal capacities of the WWTFs were evaluated under current
conditions, design conditions, and increased flow and loading conditions to determine which unit
processes are limiting each WWTF’s overall capacity.  After these capacity limitations were
established, potential modifications to relieve these limitations were identified with consideration
of the current and future permit limits at the WWTFs.

¶ Year 2035 average and peak flow conditions at each WWTF were projected.  In addition the year
2035 average loading conditions at each WWTF were projected.

¶ Finally, the combined Year 2035 average flow and loading conditions of both Sewer District No.1
and Sewer District No. 2 being conveyed and treated at the South Street WWTF were projected.
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Peak Flow Management

Chapter Three summarizes the existing peak flow conditions, describes recent and ongoing activities to
manage the peak flows, and reviews alternatives for future peak flow management.  These items are
briefly discussed below.

Existing Conditions.  Under normal conditions, the flow from Sewer District No. 1 is conveyed to the
South Street WWTF Influent Building through a combination of a gravity sewer and an on-site
submersible pump station (Influent Pump Station).  During infrequent wet weather events, a portion of the
South Street WWTF influent flow has been conveyed to the Influent Building through a trailer mounted
pumping system that supplements the Influent Pump Station.  The DEEP considers the use of the trailer
mounted pumping system a bypass and the Town is required to file a bypass report each time this
pumping system is used.

Recent Activities. Recognizing the impacts of the wet weather induced peak flows, the WPCA has
initiated several projects to manage the peak flows.  Recent efforts are described below.

I/I Investigations and Rehabilitation. In 2005 a cleaning and television inspection program of
the collection system was initiated.  As part of a five year cycle, approximately 20 percent of the
collection system was cleaned and televised per year to locate leakage as well as structural
defects in the system.  In 2007 and 2008 an I/I analysis of Sewer Districts No.1 and No. 2 was
performed incorporating rain gauging and flow monitoring and the review of TV inspection videos
and reports of approximately 34,000 linear feet of sanitary sewers.  Based on these analyses a
February 2008 summary report presented a program to reduce I/I and improve system operation.
In 2009, another approximate 4,000 linear feet of internal TV inspection data and 70 manhole
inspections logs were analyzed.  Based on these analyses a May 2009 summary report
recommended a sewer pipeline and manhole rehabilitation project.  This sewer rehabilitation work
was completed in May 2010 and included the following:

¶ Chemical root control
¶ Joint testing and sealing
¶ Spot repairs
¶ Cured-in-place lining of mainline sewers
¶ Testing and sealing the connections of the mainline sewer service connections.

Phase 1 Wastewater Facilities Planning Efforts.   Beginning in 2013, smoke testing, manhole
inspections, and a collection system bottleneck evaluation were conducted in Sewer District No.
1.  The smoke testing program located and documented a total of 78 inflow sources and 784
suspect inflow sources.  The manhole inspections identified a total of 54 manholes requiring
repair of defects and/or cleaning to remove sediment and debris accumulated on the bench or in
the invert of the manhole.  Based on this field work the following recommendations were made:

¶ Cap and redirect 45 direct inflow sources
¶ Rehabilitate 54 manholes
¶ Conduct further investigations including:

o 556 manhole inspections
o Inspection of 2 wastewater structures
o Dyed water tracing of 20 indirect inflow sources
o Dyed water testing of 160 suspect sources
o House to house inspections of all buildings connected to the Sewer District No. 1

sanitary collection system to locate sump pumps connected to the sewer system.

Phase 2 Wastewater Facilities Planning Efforts. Beginning in 2015 the following field work
was conducted:
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¶ Dyed water testing – 160 suspect inflow sources (See Technical Memorandum No. 1
dated October 27, 2016 included as Appendix A to this report)

¶ Dyed water tracing – 20 identified inflow sources (Technical Memorandum No. 1 dated
October 27, 2016 included as Appendix A to this report)

¶ CCTV of selected mainline and lateral sewers – approximately 3,000 linear feet (lf) of
mainline sewer and 10 laterals (Technical Memorandum No. 2 dated November 17, 2016
included as Appendix B to this report)

¶ Manhole inspections – 470 manholes (approximately 80% of system) (Technical
Memorandum No. 3 dated December 21, 2016 included as Appendix C to this report)

¶ House to house inspections – completed approximately 1,000 out of 1,200 attempted
(83% of buildings in Sewer District 1) (Technical Memorandum No. 4 dated December
21, 2016 included as Appendix D to this report).

The findings and recommendations from these efforts are discussed in the Inflow Control Plan
Reduction section below.

Quail Ridge Pump Station Relocation.  As part of the Phase 1 Wastewater Facilities Plan an
evaluation of the collection system bottlenecks and an updated pump station evaluation was
conducted.  This evaluation identified a hydraulic restriction in the area of the Quail Ridge Pump
Station.   In addition the Quail Ridge Pump Station is approximately 31 years old and is in need of
replacement.  As a result, a project was undertaken in response to replace and ultimately relocate
the pump station to address the pump station condition as well as the collection system
bottleneck.  Two alternatives were evaluated; replacement of the pump station at its current
location, or construction of a new pump station in the vicinity of the Goodwill trailer on South
Street.  Relocation of the pump station was recommended and the Town is moving forward with a
project to relocate the Quail Ridge Pump Station.

Future Peak Flow Management. The year 2035 peak flow at the South Street WWTF was projected to
be 6.3 MGD which exceeds the capacity of the WWTF.  As discussed in Chapter Three, two alternatives
were evaluated in order to eliminate or reduce the WWTF upgrade requirements to manage these peak
flows.  These include the following:

¶ Collection System Inflow Reduction Efforts
¶ Peak Flow Equalization at the South Street WWTF

Inflow Control Plan Recommendations. The Draft Inflow Control Plan was developed to assist
the Town in prioritizing work to control inflow in Sewer District No. 1.  The goal of the Inflow
Control Plan is to remove at least 25% of the existing peak inflow, representing 1.0 MGD of
inflow.    As noted in Chapter Three, the DOT is planning on reconstructing Main Street which is
to include drainage, sidewalks, catch basins, new pavement, and traffic flow improvements.  This
DOT project provides the Town with the opportunity to redirect some inflow sources in the area of
construction such as roof downspouts, and other illegal connections from the sanitary sewer into
a proper storm drain system.  This opportunity has been incorporated into the Inflow Control Plan.
In accordance with the Inflow Control Plan the following rehabilitation and follow up investigation
efforts are recommended to be prioritized as follows:

Priority 1A. Redirect the 105 sump pumps identified through house to house building
inspections and smoke testing (Table 4 of Draft Inflow Control Plan).  The
cost of removing the private inflow sources should be borne by the owner of
the private property, therefore no cost has been estimated for this work.

Priority 1B. Conduct building inspections on Main Street to locate roof drains connected
to the sanitary sewer system within the limits of the DOT Main Street
Reconstruction project.



Ridgefield, CT
Phase 2 Facilities Plan Report

February 2017

1-5

Priority 1C. Contact DOT to open a dialogue on integrating redirecting roof drain
connections into the DOT Main Street Reconstruction project.

Priority 2. Eliminate the 44 private and five public inflow sources identified in Tables 2,
3, and 6 of the Draft Inflow Control Plan.  The cost of removing the private
inflow sources should be borne by the owner of the private property.  The
total estimated cost to remove the three direct public inflow sources (Table
3) and the two indirect public inflow sources (Table 6), including
engineering and contingencies, is approximately $2,100, and $22,000
respectively.

Priority 3. Conduct the remaining portion of the 254 follow-up building inspections
(Attachment A of Draft Inflow Control Plan), after Priority 1B is
completed, to verify that there are no sources of inflow at these
locations.  It is anticipated that the follow-up building inspections would
be conducted by Town staff, therefore no cost has been estimated for
this work.  Implement sump pump removal actions for any sump pumps
found connected to the sewer system.

Priority 4. Locate and inspect the 84 manholes, identified in Attachment B of the Draft
Inflow Control Plan, which were not inspected during prior investigations to
further identify sources of leakage and to assess the physical condition of
manholes in Sewer District No.1.  It is anticipated that the Suez would uncover
and inspect these manholes over time as part of system maintenance efforts,
therefore no cost has been estimated for this work.

Priority 5. Initiate the design and construction of the rehabilitation of 32 manholes as
identified in Table 5 of the Draft Inflow Control Plan.  The total cost of manhole
rehabilitation, including engineering and contingencies is approximately
$175,000.

It is recommended that the Town continue the infiltration and inflow reduction efforts in the collection
system tributary to the South Street WWTF in accordance with the recommendations from the Phase 1
facilities planning efforts and the Phase 2 facilities planning efforts and the resulting Draft Inflow Control
Plan recommendations.  The Draft Inflow Control Plan is included in Appendix E.  If this program is not
successful in reducing the I/I induced peak flow at the plant, flow equalization should be considered.  The
estimated total project cost for the flow equalization tank and ancillary systems is approximately
$4,600,000, including engineering and contingencies.

CHAPTER FOUR – WASTEWATER TREATMENT FACILITIES EFFLUENT LIMITS, DESIGN CRITERIA,
AND COST ESTIMATE BASIS

Chapter Four presents the existing permit limits for both the Route 7 WWTF and South Street WWTF,
and also describes the anticipated future permit limits for both WWTFs as well as the future permit limits
should the flows from both Sewer District No.1 and Sewer District No. 2 be conveyed for treatment at the
South Street WWTF.  In addition, the chapter presents design criteria used in the development and
evaluation of the WWTF upgrade alternatives, and summarizes the basis for the estimated costs for
WWTF upgrades.

WWTF Effluent Limits

Route 7 WWTF Effluent Limits. The current Route 7 WWTF effluent limits are presented in Table 1-1.



Ridgefield, CT
Phase 2 Facilities Plan Report

February 2017

1-6

TABLE 1-1.  CURRENT ROUTE 7 WWTF NPDES EFFLUENT PERMIT LIMITS

Effluent Parameter Average
Daily

Average
Monthly Maximum Daily Instantaneous

Flow 0.12 MGD n/a n/a n/a
BOD5 n/a 20 mg/l 40 mg/l n/a
TSS n/a 20 mg/l 40 mg/l n/a
Escherichia coli n/a n/a n/a 410/100ml
Ammonia-Nitrogen

June
July – September

October
November-May

n/a
n/a
n/a
n/a

6.7 mg/l
2.5 mg/l
4.4 mg/l

n/a

n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a

pH n/a n/a n/a 6-9
Total Phosphorus

Apr 1st to Oct 31st 1 n/a 1.55 mg/l 3.11 mg/l n/a

1. Total phosphorus average seasonal load limit of 1.0 lb/day = 1.0 mg/l at 0.12 MGD.

Route 7 WWTF Permit Impacts.  The existing WWTF will not be able to meet the total phosphorus
permit limits included in the NPDES permit.  As a result, an upgrade to the Route 7 WWTF would be
required to meet the total phosphorus limits.  A description of the recommended upgrades to meet the
phosphorus limits is included in Chapter Eight.

South Street WWTF Effluent Limits. The current South Street WWTF effluent limits are presented in
Table 1-2. In addition, the WWTF must also comply with the target total nitrogen yearly average limit in
the DEEP General Permit for Nitrogen Discharges.  The 2016 effluent limit for the South Street WWTF
was 29 lbs/day.  At the annual average design flow of 1.0 MGD for the South Street WWTF this equates
to an annual average total nitrogen concentration of 3.5 mg/l.

South Street WWTF Permit Impacts The existing WWTF will not be able to meet the total phosphorus
permit limits included in the NPDES permit or the target total nitrogen limit in the General Permit for
Nitrogen discharges.  To meet the total phosphorus limits the installation of a tertiary phosphorus removal
unit process will be required.  A number of tertiary unit process alternatives were developed and
evaluated to meet the new phosphorus limits.   Descriptions and evaluations of these alternatives are
included in Chapter Seven and the recommended process is included in Chapter Nine. To meet the total
nitrogen target limits, the WWTF can either purchase nitrogen credits from the DEEP Nitrogen Credit
Trading Program to comply with the effluent limit or provide upgrades to the WWTF to produce an effluent
that meets the limit.  A description and the evaluation of a number of process alternatives to reduce the
total nitrogen in the WWTF to meet the effluent limit alone or supplemented by purchasing credits is
included in Chapter Seven and the recommended treatment process is included in Chapter Nine.

Anticipated South Street WWTF Effluent Limits with Combined Sewer District No. 1 and Sewer
District No. 2 Flows. The conveyance and treatment of the flows from both Sewer District 1 and Sewer
District 2 at the South Street WWTF would require modifications to the South Street WWTF effluent limits.
As part of the preparation of this report, discussions with DEEP representatives were held regarding the
anticipated effluent limits. Table 1-3 presents a summary of the anticipated effluent limits with the
conveyance and treatment of flows from Sewer District No. 1 and Sewer District No. 2 at the South Street
WWTF provided by the DEEP.  In addition the South Street WWTF must also comply with the target total
nitrogen yearly average limit based on the DEEP General Permit for Nitrogen Discharges.  Based on
input from DEEP, the annual average daily total nitrogen effluent limit for the South Street WWTF treating
flows from both sewer districts would be 32 lbs/day.  At the annual average design flow of 1.12 MGD for
the South Street WWTF this equates to an annual average total nitrogen concentration of 3.4 mg/l.
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TABLE 1-2.  CURRENT SOUTH STREET WWTF NPDES EFFLUENT PERMIT LIMITS

Effluent Parameter Average
Daily

Average
Monthly Maximum Daily Instantaneous

Flow 1.0 mgd n/a n/a n/a
BOD5 (Nov 1st to Mar 31st) n/a 20 mg/l 40 mg/l n/a
BOD5 (Apr 1st to Oct 31st) n/a 10 mg/l 20 mg/l n/a
TSS (Nov 1st to Mar 31st) n/a 20 mg/l 40 mg/l n/a
TSS (Apr 1st to Oct 31st) n/a 10 mg/l 20 mg/l n/a
Escherichia coli 1 n/a n/a n/a 410/100ml
Ammonia-Nitrogen

April
May

June
July – September

October
November-March

n/a
n/a
n/a
n/a
n/a
n/a

7.3 mg/l
4.9 mg/l
2.3 mg/l
1.6 mg/l
2.7 mg/l
n/a mg/l

n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a

Dissolved Oxygen
Apr 1st to Oct 31st n/a n/a n/a >6.0 mg/l  min.

pH n/a n/a n/a 6-9
Total Phosphorus

Nov 1st to Mar 31st

Apr 1st to Oct 31st 2
n/a
n/a

1.0 mg/l
0.16 mg/l

2.0 mg/l
0.31 mg/l

n/a
n/a

Zinc 3 n/a 0.25 kg/d 0.33 kg/d n/a

1. The geometric mean of E. Coli bacteria during a calendar month from May 1st to September 30th shall not
exceed 126/100ml.

2. Total phosphorus average seasonal load limit of 0.52 lb/day = 0.62 mg/l at 1.0 mgd.
3. Total zinc maximum day load limit of 0.33 kg/day = 0.087 mg/l at 1.0 mgd and 0.016 mg/l at peak flow of 5.3

mgd (see section below for peak flow projections)

South Street WWTF Permit Impacts The existing South Street WWTF will not be able to meet either the
effluent total phosphorus limits or the total nitrogen limits when treating flows from both sewer districts.
Descriptions and evaluations of alternatives to meet these limits are included in Chapter Seven and the
recommended processes are included in Chapter Nine.  In addition, the additional requirements and
costs to convey and treat the additional flows and loads to meet the effluent limits for the combined flows
from the two sewer districts at the South Street WWTF is included in Chapter Ten.  Finally the
recommended wastewater system upgrades for both sewer districts are summarized in Chapter Eleven.

Design Criteria

An array of design criteria have been established for use in the development and evaluation of the
wastewater management alternatives for this Facilities Plan.  These criteria include:

¶ A 20 year planning horizon (through 2035).

¶ Flows and loadings projections as established in the Phase 2 Facilities Plan for the Route 7
WWTF, the South Street WWTF treating flows from Sewer District No. 1 only, and the South
Street WWTF treating flows from Sewer District No. 1 and Sewer District No. 2 .  These flow and
loading projections are presented in Table 1-4, Table 1-5 and Table 1-6, respectively.

¶ Effluent quality requirements based on meeting or exceeding the existing and anticipated future
effluent limits imposed by the DEEP through the NPDES permit process and the General Permit
for Nitrogen Discharges through treatment alone or in connection with purchasing nitrogen
credits.
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TABLE 1-3.  ANTICIPATED SOUTH STREET WWTF EFFLUENT PERMIT LIMITS WITH COMBINED
SEWER DISTRICT NO. 1 AND SEWER DISTRICT NO. 2 FLOWS

Effluent Parameter Average
Daily

Average
Monthly Maximum Daily Instantaneous

Flow 1.12 mgd n/a n/a n/a
BOD5 (Nov 1st to Mar 31st) n/a 18 mg/l 40 mg/l n/a
BOD5 (Apr 1st to Oct 31st) n/a 9 mg/l 20 mg/l n/a
TSS (Nov 1st to Mar 31st) n/a 18 mg/l 40 mg/l n/a
TSS (Apr 1st to Oct 31st) n/a 9 mg/l 20 mg/l n/a
Escherichia coli 1 n/a n/a n/a 410/100ml
Ammonia-Nitrogen

April
May

June
July – September

October
November-March

n/a
n/a
n/a
n/a
n/a
n/a

6.5 mg/l
4.4 mg/l
2.1 mg/l
1.4 mg/l
2.4 mg/l
n/a mg/l

n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a

Dissolved Oxygen
Apr 1st to Oct 31st n/a n/a n/a >6.0 mg/l  min.

pH n/a n/a n/a 6-9
Total Phosphorus

Nov 1st to Mar 31st

Apr 1st to Oct 31st 2
n/a
n/a

1.0 mg/l
0.16 mg/l

2.0 mg/l
0.31 mg/l

n/a
n/a

Zinc n/a 0.268 kg/d 0.355 kg/d n/a

1. The geometric mean of E. Coli bacteria during a calendar month from May 1st to September 30th shall not
exceed 126/100ml.

2. Total phosphorus average seasonal load limit of 0.52 lb/day = 0.055 mg/l at 1.12 mgd.
3. Total Zinc maximum day load limit of 0.33 kg/day = 0.084 mg/l at 1.12 mgd and 0.016 mg/l at peak flow

of 6.0 mgd (see section below for peak flow projections).

TABLE 1-4. SEWER DISTRICT NO. 1 (SOUTH STREET WWTF) CURRENT AND PROJECTED YEAR
2035 WASTEWATER FLOWS AND LOADS

Constituent 2015 1 2035

Average Daily Flow, (MGD) 0.85 1.00
Peak Flow, (MGD) 5.322 5.322

BOD5 (lb/day) 1,550 1,830
BOD5 (mg/l) 219 219
TSS (lb/day) 1,643 1,940
TSS (mg/l) 233 233

TKN (lb/day) 176 210
TKN (mg/l) 24.8 25.2

Total Phosphorus (lb/day) 28.4 35.0
Total Phosphorus (mg/l) 4.0 4.2

Total Zinc (kg/day) 0.799 0.940
Total Zinc (mg/l) 0.248 0.248

1. Current concentration data was truncated to eliminate potentially unrepresentative date due to the
potential impact of septage on the influent samples.  See Chapter Three for more information.

2. Peak flow includes a reduction of 1.0 MGD due to inflow reduction or the construction of an equalization
tank.
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TABLE 1-5. SEWER DISTRICT NO. 2 (ROUTE 7 WWTF) CURRENT AND PROJECTED YEAR 2035
WASTEWATER FLOWS AND LOADS

Constituent 1 2015 2035

Average Daily Flow, (MGD) 0.053 0.12
Peak Flow, (MGD) 0.36 0.72

BOD5 (lb/day) 124 280
BOD5 (mg/l) 280 280
TSS (lb/day) 102 230
TSS (mg/l) 226 230

TKN (lb/day) 15.6 2 33 2

TKN (mg/l) 33 2 33 2

Total Phosphorus (lb/day) 1.46 6.0 2

Total Phosphorus (mg/l) 3.3 6.0 2

Total Zinc (kg/day) 0.026 0.059
Total Zinc (mg/l) 0.128 0.128

1. All data is based on July 2010 to June 2013 with the exception of zinc data which was from
Feb/Mar 2016

2. Assumed values based on medium/high strength wastewater.

TABLE 1-6. SEWER DISTRICT NO. 1 AND SEWER DISTRICT NO. 2 CURRENT AND PROJECTED
YEAR 2035 WASTEWATER FLOWS AND LOADS

Constituent 2015 2035

Average Daily Flow, (MGD) 0.903 1.12
Peak Flow, (MGD) 6.24 6.00 1

BOD5 (lb/day) 1,674 2,110
BOD5 (mg/l) 222 226
TSS (lb/day) 1,745 2,170
TSS (mg/l) 232 232

TKN (lb/day) 192 234
TKN (mg/l) 25.4 25.1

Total Phosphorus (lb/day) 29.6 41
Total Phosphorus (mg/l) 4.0 4.4

Total Zinc (kg/day) 0.825 1.00
Total Zinc (mg/l) 0.241 0.236

1. Peak flow includes a reduction of 1.0 MGD due to inflow reduction or the construction of an
equalization tank.

¶ Process sizing criteria based on industry standards including TR-16, Guides for the Design of
Wastewater Treatment Works prepared by the New England Interstate Water Pollution Control
Commission, Manual of Practice (MOP) 8 – Design of Wastewater Treatment Plants prepared by
the Water Environment Federation, and Wastewater Engineering – Treatment and Reuse
prepared by Metcalf & Eddy, Inc.

¶ Reliability and redundancy criteria were used to plan for the necessary maintenance and repair of
equipment.  Standby power has also been considered to maintain operation in the event of a
failure of the primary utility power.
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Basis for Cost Estimates

Chapter Four presents the basis for the cost estimates used in the Facilities Plan report.  In summary the
cost estimates for the alternatives in this Facilities Plan are based on the operation of the WWTFs at an
annual average daily flow and load over the planning period.  A linear flow and loading increase has been
assumed for the 20 year planning period.  These costs include estimated capital and operation and
maintenance (O&M) costs.

Capital Costs.  Capital costs were developed based on estimated construction costs for structures,
process and auxiliary equipment, piping, instrumentation and controls.  The estimated construction costs
include the materials, labor, and equipment for installation, as well as contractor overhead and profit.  The
estimated construction costs were developed using 4th quarter 2016 dollars at an Engineering News
Record construction cost index of 10442.  In addition the capital cost estimates include a 30 percent final
design allowance for the WWTF and Pump Station upgrades and a 20 percent final design allowance for
force mains outside of the WWTF property (see Chapter Ten for Route 7 WWTF Decommissioning
alternatives).  To provide a total estimated capital cost, a 35 percent allowance for engineering and
contingencies has been added to the base construction cost of each project element.  Finally, the total
estimated project costs have been escalated to the projected March 2020 midpoint of construction to give
an estimated escalated total project cost.

The total estimated capital costs are preliminary planning level costs and have been developed based on
a number of assumptions and may not represent the final project capital costs for the facilities once
designed.  The final costs could be higher or lower depending on what decisions are made during the
design phase, how the final facilities are constructed, and when the final facilities are constructed.

O&M Costs. Operation and maintenance costs are the estimated costs to operate and maintain the
facilities over the project planning period. The estimated O&M costs were based on power consumption,
operation and maintenance labor, maintenance materials and 20 years of operation.  Unit prices for
power, chemicals, labor, and sludge disposal (as applicable) were escalated at 2.5 percent per year.  The
per pound cost for nitrogen credits (purchased and sold as applicable) were escalated at 3.0 percent per
year.

Present Worth. The comparison of cost for different alternatives has been prepared on a present worth
basis. The present worth for O&M costs are the annual O&M costs expressed as a present worth value in
4th quarter 2016 dollars. A discount rate of 4.0 percent was used to develop the present worth costs.

CHAPTER FIVE – EXISTING FACILITIES

In this chapter, the facilities at the Route 7 WWTF and the South Street WWTF were evaluated to identify
their condition and the need for improvements or upgrades.  The facilities were evaluated to assess their
ability to provide continued service through the Facilities Plan design year of 2035.  This section
highlights the condition of the most significant unit processes and systems at the WWTFs (influent
pumping, liquid process, residuals, ancillary systems, etc.).

This chapter concluded that a significant portion of the Route 7 WWTF systems and equipment date from
the original 1985 construction and should be considered for replacement or upgrade due to physical
conditions and the availability of spare parts.  The Chapter also concluded that some of the South Street
WWTF structures and equipment date from the original 1968 construction and should be considered for
upgrade or replacement due to physical conditions.  Some newer systems and equipment from the 1990
upgrade were also identified as needing replacement or upgrade due to concerns with their inability to
provide service to the WWTF for the next 20 years, or the ability to improve energy efficiency and reduce
maintenance.
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The major Route 7 WWTF systems and equipment that should be considered for replacement and their
respective issues are summarized in Table 1-7.

TABLE 1-7.  ROUTE 7 WWTF SYSTEMS AND EQUIPMENT TO BE CONSIDERED
FOR REPLACEMENT AND/OR UPGRADE

Facility System / Equipment Issue(s)

Influent Pump Station System from 1985, Existing Two Pumps Hydraulically Overload
WWTF headworks.

Grit Chamber/Channel Grinder
Not Expected to Provide Reliable Service for 20 Years. Outdoor
Location Concern with Wear and Odors, Removal of Material from
Flow Preferable.

Primary Settling Tanks
Majority of System Components from 1985, Consider Covers for
Odor and Debris Control.  Effluent Troughs are a Hydraulic
Restriction.

Equalization Tank Equalization Functionality not Operable, System Components
from 1985, Consider Covers for Odor and Debris Control.

Rotating Biological Contactors All System Components 17 Years Old or More. Limited Tank
Freeboard.

Secondary Settling Tanks Majority of System Components from 1985, Consider Covers for
Debris Control.  Effluent Troughs are a Hydraulic Restriction.

UV Disinfection System Not Expected to Provide Reliable Service for 20 Years. Hydraulic
Limitation.  Location Renders Plant Water System Unusable.

Plant Water Station System from 1985, System Unusable Due to Upstream UV
System.

Primary and Secondary Sludge
and Scum Pumping Stations

System from 1985, Single Pump in Each Station (No
Redundancy), Manual Wasting, Confined Space Access to Enter
Stations.

Sludge Storage Tanks System from 1985, Consider Proving Odor Control and
Improvement for Truck Loading Operations.

Instrumentation and Control
Systems

Control Systems Outdated, Limited Process Monitoring and
Control.

Architectural Components
Many Tank Railing and Entrance Hatches Require Repairs and
Upgrades.  Control Building Needs Roof Replacement and Interior
Upgrades.

Structural Components Process Tanks and Slabs Require Crack Repairs and Sealing.

HVAC Systems Majority of  Equipment from 1985.  Majority of Other Systems in
Poor Condition.

Electrical Systems Majority of System Components from 1985.  Availability of Spare
Parts.

Fuel Oil System Not Expected to Provide Reliable Service for 20 Years.

Civil Site Components Site Components in Poor Condition, No Potable Water on Site.

Hazardous Materials Lead, Asbestos and PCB Materials Require
Removal/Rehabilitation as part of an upgrade.

The major South Street WWTF systems and equipment that should be considered for replacement and
their respective issues are summarized in Table 1-8.
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TABLE 1-8.  SOUTH STREET WWTF SYSTEMS AND EQUIPMENT TO BE CONSIDERED
FOR REPLACEMENT AND/OR UPGRADE

Facility System / Equipment Issue(s)

Influent Pump Station/Influent
Distribution Box

Insufficient Capacity, Existing Pumps Not Expected to Provide
Reliable Service for 20 Years, Odor Potential.

Septage Receiving
Spillage/Odors, Tanks Condition Unknown.  Existing Pumps Not
Expected to Provide Reliable Service for 20 Years.  System
requires Debris Removal from Both Tanks.

Influent Screening/Grit
Chamber/Channel Grinder/Fine
Screen

System Age and Condition, Majority from 1990, Hydraulic
Capacity at High Flows. Fine Screen Cleaning is Manual, Odor
Potential.

Aeration Distribution Condition of Covers, Odor Potential.

Aeration Tanks/Aeration Systems Insufficient and Inefficient Aeration Capacity, 1968 Tank
Systems in Unusable Condition.  No Dissolved Oxygen Control

Final Settling Tanks Age of Mechanical Components, Concern of these Critical
Process Components Lasting 20 More Years

Secondary (WAS/RAS/Scum)
Pumps

System Age, Limited Control

Sand Filters Age of Mechanical Components

Post Aeration Age of Mechanical Components

Disinfection System Age of Equipment, Availability of Spare Parts, Manual Lamp
Cleaning, Lack of Redundant System Channel.

Waste Sludge Storage Existing Tanks Unusable Due to Freezing and Odor Issues.
Limited Operational Flexibility without Storage.

Sludge Thickening/Dewatering System Age, System Operating at or Near Capacity, Odor
Potential.

Thickened Sludge Storage Limited Capacity Impact Operational Flexibility.  Odor Potential.
Truck Loading Pump Age, Location and Lack of Redundancy.

Ancillary Pumping Systems
(Plant Water, Recycle Wet Well)

Polymer Systems Replacement Needed Due to Age.

Chemical Storage and Feed
Facilities

Systems from 1990 Approach the End of Their Useful Life.  Poor
Access to Systems in Operations Building Basement

Instrumentation and Control
Systems

Control Systems Outdated, Limited Process Monitoring and
Control.

Architectural Components

Many Components in Poor Condition (Roofs, Damage Building
Faces, Doors/Hardware, Corrosions Issues, Pealing Painting
and Coatings), Extremely Limited Vehicle and Equipment
Storage.  Functional Upgrades to Administrative Areas Needed.

Structural Components
Significant Cracking and Deterioration in 1968 Process Tanks.
Some Cracks in 1990 Tanks.  Roof Cracking in Operations and
Control Building.

HVAC Systems Significant Equipment from 1990 and is in Poor Condition.

Electrical Systems
Majority of System Components from 1990.  Availability of Spare
Parts.  Standby Generator Cannot Support Critical WWTF
Processes.

Fuel Oil System Not Expected to Provide Reliable Service for 20 Years.

Civil Site Components Site Components in Poor Condition, Limited Vehicle Storage.

Hazardous Materials Lead, Asbestos and PCB Materials Require
Removal/Rehabilitation as part of an upgrade.
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CHAPTER SIX – ROUTE 7 WWTF UPGRADE ALTERNATIVE EVALUATION

In Chapter Six alternatives were developed and evaluated for the most significant systems and unit
processes at the Route 7 WWTF.  These systems and unit processes include the following:

¶ Influent Pumping
¶ Headworks Facilities Including:

o Screening
o Grit Removal

¶ Equalization Tank
¶ UV Disinfection and Plant Water Systems
¶ Solids Pumping Upgrades

Chapter Six describes and evaluates the upgrade alternatives developed for these systems and unit
processes.  Included in Chapter Six are descriptions of the upgrade alternatives identification and
screening processes, and descriptions of the alternatives identified as the most favorable to be evaluated
in more detail.  In some cases Chapter Six also summarizes of the advantages and disadvantages of the
most favorable alternatives and presents their estimated capital costs. Table 1-9 presents the
alternatives that were evaluated for the systems and unit process noted above.

TABLE 1-9.  ROUTE 7 WWTF SYSTEM AND UNIT PROCESS ALTERNATIVES EVALUATED

Facility System /Unit Process Alternatives Evaluated

Influent Pumping ¶ Pump Station Replacement on the Existing Site
¶ Pump Station Relocation Outside of the Existing WWTF

Headworks Facilities

Screening ¶ Mechanically Cleaned Bar Screen
¶ Rotating Channel Screen

Grit Removal
¶ Headworks with Enclosed Grit Removal
¶ Headworks without Grit Removal
¶ Headworks with Outdoor Grit Removal

Equalization Tank ¶ Flow Control Valve Equalization
¶ Pumped Equalization

UV Disinfection and Plant
Water Systems

¶ UV System Relocation and Reinstallation of the Plant
Water System

Solids Pumping Station
Upgrades

¶ Provide Pump and Valve Actuator Control at Grade
¶ Relocate Pumps To Top Slab Enclosed In Weatherproof

Enclosures
¶ Relocate Pumps To Top Slab And Enclose In Precast

Concrete Buildings
¶ Provide New Access Stairs And Doors Into Existing

Sludge Pumping Stations

CHAPTER SEVEN – SOUTH STREET WWTF UPGRADE ALTERNATIVE EVALUATION

In Chapter Seven alternatives were developed and evaluated for the two most significant systems and
unit processes at the South Street WWTF.  These systems and unit processes include the following:

¶ Septage Receiving Upgrades
¶ Nutrient Removal Upgrades, including:

o Secondary Treatment Upgrades for Total Nitrogen and Phosphorus Removal
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o Tertiary Phosphorus Removal
o Membrane Bioreactor

¶ Zinc Removal
¶ Aeration System Upgrades
¶ Solids Handling Upgrades

Chapter Seven describes and evaluates the upgrade alternatives developed for these systems and unit
processes.  Included in Chapter Seven are descriptions of the upgrade alternatives identification and
screening processes, and descriptions of the alternatives identified as the most favorable to be evaluated
in more detail.  In some cases Chapter Seven also summarizes the advantages and disadvantages of the
most favorable alternatives and presents their estimated costs.  For some alternatives, these costs
include estimated capital costs, operation and maintenance (O&M) costs, and 20-year life. Table 1-10
presents the alternatives that were evaluated for the systems and unit process noted above.

TABLE 1-10.  SOUTH STREET WWTF SYSTEM AND UNIT PROCESS ALTERNATIVES EVALUATED

Facility System /Unit Process Alternatives Evaluated

Septage Receiving Upgrades ¶ Full Vactor Truck Sized Building
¶ Partial Vactor Truck Sized Building

Nutrient Removal Upgrades

Secondary Treatment for Total
Nitrogen and Phosphorus Removal

¶ Biological Nitrogen Removal (with some chemical
phosphorus removal):

o Modified Ludzack-Ettinger process
o 4-Stage Bardenpho process

¶ Biological Nitrogen and Phosphorus Removal:
o A2O process.
o 5-Stage Bardenpho process.

Tertiary Phosphorus Removal

¶ Actiflo Process – Ballasted flocculation process
¶ Blue PRO Process – Similar configuration to existing

sand filters (single stage system)
¶ Parkson Dynasand System Upgrade (two stage system)

Membrane Bioreactor Comparison ¶ Membrane Bioreactor
¶ 4-Stage Bardepho Process and Blue PRO Process

Zinc Removal

¶ Tertiary Phosphorus Removal
¶ pH Adjustments
¶ Nanofiltration (NF) and Reverse Osmosis (RO)
¶ Ion Exchange

Aeration System Upgrades

¶ Fine Bubble Diffused Air
¶ Invent Mixer/Aerators
¶ Aeration Control Systems

o Dissolved Oxygen (DO) Control System
o Ammonia Control Systems

¶ Blowers
o Positive Displacement (PD) Blowers
o Hybrid Blowers
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TABLE 1-10.  SOUTH STREET WWTF SYSTEM AND UNIT PROCESS ALTERNATIVES EVALUATED
(CONTINUED)

Facility System /Unit Process Alternatives Evaluated

Solids Handling Technology
Alternatives

WAS Storage Alternatives ¶ Aerated Sludge Storage
¶ Gravity Thickener (for thickening and storage)

Mechanical Sludge Thickening Only
Alternatives ¶ Rotary Drum Thickener

Mechanical Sludge Thickening and
Dewatering Alternatives

¶ Gravity Belt Thickener/Belt Filter Press
¶ Centrifuge

Mechanical Sludge Thickening Only
Alternatives ¶ Rotary Press

Combined Storage/ Thickening and
Dewatering Solids Handling
Alternatives

¶ Alternatives with Chemical Phosphorus Removal Liquid
Processes

¶ Alternatives with Biological Phosphorus Removal Liquid
Processes

CHAPTER EIGHT – ROUTE 7 WWTF UPGRADE RECOMMENDATIONS

Facilities Plan Recommended Upgrades

Chapter Eight summarizes the draft recommended facilities upgrades and improvements for the Route 7
WWTF systems and unit processes as well as estimated capital costs.   These recommended facilities
upgrades are summarized in Table 1-11.

TABLE 1-11.  ROUTE 7 WWTF RECOMMENDED UPGRADE ELEMENTS

Facility System /Unit
Process Recommended Upgrade

Liquid Processes
Influent Pumping ¶ Replace the Pump Station at the Existing Location

¶ Provide Three Pumps with VFDs
¶ Provide New Generator

Preliminary
Treatment

¶ Provide New Channel with Rotating Fine Screen with
Washer/Compactor

¶ Provide New Grit Removal System Components
¶ Provide New 32 ft. x 40 ft. Headworks Building

o Enclose New Preliminary Treatment Equipment
o House New Alum Storage and Feed Systems for Phosphorus

Removal
o Provide Dedicated Electrical and Mechanical Rooms

¶ Provide Odor Control for Building Process Areas
Primary Settling
Tanks

¶ Replace all Mechanical Components
¶ Provide Covers for Odor and Debris Control

Equalization Tank ¶ Replace all Mechanical Components
¶ Provide Covers for Odor and Debris Control
¶ Restore Equalization Functionality with Redundant Control Valve System
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TABLE 1-11.  ROUTE 7 WWTF RECOMMENDED UPGRADE ELEMENTS (CONTINUED)

Facility System /Unit
Process Recommended Upgrade

Liquid Processes
Rotating Biological
Contactors

¶ Replace Media, Drives and Covers
¶ Lower Effluent Weir to Increase Freeboard

Final Settling Tanks ¶ Replace all Mechanical Components
¶ Provide Covers for Odor and Debris Control

Total Phosphorous
Removal

¶ Provide Alum Storage and Feed System, Associated Containment and
Safety Systems, and Yard Piping

¶ System to be Located in New Headworks Building (see above)

UV Disinfection

¶ Provide New Dual Channel UV Disinfection System
¶ Construct New UV Building Adjacent to Plant Water Station/UV

Disinfection Room.
¶ Provide New Access Door to Plant Water Station/UV Disinfection Room.

Plant Water System

¶ Provide New Plant Water Pumps with VFDs
¶ Replace Plant Water Yard Piping and Hydrants
¶ Modify Plant Water Wet Well to Allow for Storage and Reuse of Plant

Water
Solids Handling

Primary and
Secondary Sludge
Pumping Systems

¶ Provide New Outside Stair Access with  Building Enclosure for Primary
Sludge Pump Station

¶ Provide New Door from Existing Plant Water Station/UV Disinfection
Room to Secondary Sludge Pump Station

¶ Provide Two New Pumps, Three Motor Actuated Vales and Control
Panel in Each Station

Sludge Storage and
Hauling

¶ Replace All Existing Pumping and Aeration Components
¶ Provide New Covers and Odor Control
¶ Provide New Sludge Loading Pumps and an at Grade Truck Connection

Ancillary Systems
Control, Software,
Instrumentation and
Communication
Systems

¶ Provide WWTF SCADA System for:
o System Monitoring and Alarm Call Out Functionality
o Provide Select WWTF Process System Control

¶ Replace Existing Instrumentation

Electrical and
Emergency Power
Systems

¶ Replace Entire WWTF Electrical Distribution System and Utility
Transformer.

¶ Installation of the Following New or Replacement Systems:
o Fire Alarm System
o Emergency and Exit Lights
o Lightning Protection System
o Site Security System
o Power Monitoring System
o Standby Generator and Fuel Oil Storage Tank
o Energy Efficient (LED) Interior and Site Lighting Systems

Odor Control
Systems

¶ Provide Ductwork, Fans and Carbon Adsorber for the Following Areas:
¶ Headworks Building Process Area, Primary Settling Tanks,

Equalization Tank
¶ Sludge Storage Tanks

HVAC Systems ¶ Replace HVAC Systems in Control Building, Sludge Pump Station and
Plant Water Station.
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TABLE 1-11.  ROUTE 7 WWTF RECOMMENDED UPGRADE ELEMENTS (CONTINUED)

Facility System /Unit
Process Recommended Upgrade

Support and
Administrative
Upgrade

Control Building
Architectural and
Misc. Structural
Upgrades

¶ Tank Railing Upgrades
¶ Primary and Secondary Sludge Pump Station Hatches
¶ Control Building Architectural Upgrades Including:

o Replacement Control Building Metal Roof
o Cosmetic Upgrades Including Painting, Ceiling Tile Replacement,

Laboratory Furniture, Flooring, Etc.
¶ Hazardous Material Removal and Remediation

Site Improvements

¶ Site Repaving and Curbing
¶ Potable Water Service
¶ Site Fencing Upgrade
¶ Communication Conduit Between WWTF and Route 7 WWTF Pump

Station

Facilities Plan Recommended Upgrades Estimated Capital Cost Summary

Table 1-12 presents a summary of the recommended upgrades for the Route 7 WWTF and the
associated estimated capital costs.  As indicated the total estimated capital costs for the recommended
WWTF upgrades is $10,585,000.

TABLE 1-12.  ROUTE 7 WWTF RECOMMENDED UPGRADES – ESTIMATED CAPITAL COST
SUMMARY

Improvement / Upgrade Element Estimated
Cost

Liquid Processes
Influent Pumping $1,535,000
Preliminary Treatment $1,345,000
Primary Settling Tanks $415,000
Equalization Tank $455,000
Rotating Biological Contactors $860,000
Final Settling Tanks $400,000
Total Phosphorous Removal $135,000
UV Disinfection $420,000
Plant Water System $195,000
Solids Handling
Primary and Secondary Sludge Pumping Systems $485,000
Sludge Storage and Hauling $275,000
Ancillary Systems
Control, Software, Instrumentation and Communication Systems $510,000
Electrical and Emergency Power Systems $1,665,000
Odor Control Systems $300,000
HVAC Systems $140,000
Support and Administrative Upgrade
Control Building Architectural and Misc. Structural Upgrades $465,000
Site Improvements $985,000

Total Costs $10,585,000
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CHAPTER NINE –SOUTH STREET WWTF UPGRADE RECOMMENDATIONS

Facilities Plan Recommended Upgrades

Chapter Nine summarizes the draft recommended facilities upgrades and improvements for the South
Street WWTF systems and unit processes as well as estimated capital costs.   These recommended
facilities upgrades are summarized in Table 1-13.

TABLE 1-13. SOUTH STREET WWTF RECOMMENDED UPGRADE ELEMENTS

Facility System /Unit
Process Recommended Upgrade

Liquid Processes

Influent Pump Station

¶ Provide a New Wet Well, Valve Vault and Conveyance Piping Next to
Existing Pump Station

¶ Provide Four Pumps with VFDs
¶ Extend and Modify Influent Distribution Box

Septage Receiving

¶ Provide New Septage Receiving Building for Partial Enclosure of the
Town’s Vactor Truck

¶ Ventilate Building to Odor Control System
¶ Replace and Reconfigure Septage Tanks to Operate in Series
¶ Replace Septage Pumps and Controls
¶ Provide Discharge Piping to Solids Handling for Process Flexibility

Influent Building

¶ Provide Two Influent Screens with Common Conveyor and Washpress
¶ Provide Screen Bypass Piping and Removable Manual Bar Rack
¶ Replace all Mechanical Components of Grit Removal System
¶ Provide Odor Control for Process Area

Total Nitrogen
Removal – 4-Stage
Bardenpho

¶ Provide Cover and Odor Control for Distribution Box No. 1
¶ Rehabilitate 1968 Aeration Tanks (concrete repair, railings, valves,

weirs, etc).
¶ Upgrade 1990 Aeration Tanks (new weir gates, minor concrete repairs).
¶ Provide New and Modify Existing Aeration Tank Walls to Accommodate

4-Stage Bardenpho Process
¶ Provide Fine Bubble Aeration System Aerobic Zones with Dissolved

Oxygen Control System
¶ Provide New Blower Building with Five Rotary Lobe Compressors

(Hybrid Blowers)
¶ Provide Mixers for Anoxic Zones
¶ Provide Internal Recycle Pumps and Piping Systems
¶ Provide Supplemental Carbon (Micro-C) Storage and Feed Systems.
¶ Provide Ferric Chloride Chemical Storage and Feed Systems

Final Settling Tanks ¶ Replace all Mechanical Components

Tertiary Treatment –
Blue PRO Process

¶ Provide 16 Blue PRO Filter Units, Including Two New Filter Cells to Be
Located in the Existing Sand Filter Room.

¶ Air Compressor with Air Dryer.
¶ System Control Panel and Instrumentation
¶ Ferric Chloride Storage and Feed Facilities (same as 4-Stage

Bardenpho system)
¶ Relocation of the existing UV disinfection, reaeration, and effluent flow

measurement systems.
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TABLE 1-13. SOUTH STREET WWTF RECOMMENDED UPGRADE ELEMENTS (CONTINUED)

Facility System /Unit
Process Recommended Upgrade

Liquid Processes

UV Disinfection / Post
Aeration /
Maintenance Garage
Facility

¶ Provide Two Channel UV Disinfection System
¶ Provide New Post Aeration Tank and Aeration Systems (Blowers,

Diffusers, Control, Etc,)
¶ Provide New WWTF Flow Meter.
¶ Provide New Building to House UV System, Post Aeration Support

Systems, Maintenance Garage and New WWTF Switchgear.
Solids Handling

WAS Storage

¶ Convert Existing Sludge Holding Tank No. 2 to New Aerated Sludge
Storage Tank.

¶ Provide Aluminum Plate Covers and Odor Control
¶ Provide Aeration Diffusers and Aeration Blowers

Centrifuge Thickening

¶ Provide Thickening/Dewatering Centrifuge
¶ Provide Polymer Blend and Feed Systems
¶ Provide Two Centrifuge Sludge Feed Pumps.
¶ Provide Odor Control for Dewatering Room and Sludge Truckway.
¶ Provide New Garage (Dewatering operations will take the existing

truckway/garage.  See the UV Disinfection System above)

Thickened Sludge
Storage

¶ Modify the Chemical Area In Operations Building Basement to a
Thickened Sludge Storage Tank

¶ Retain Existing Yard Storage Tank
¶ Provide Submersible Mixers in Each Tank
¶ Provide Two Truck Sludge Loading Pumps

Ancillary Systems

Odor Control Systems

¶ Provide Ductwork, Fans and Carbon Adsorber for Following Areas:
o Influent Pump Stations, Influent Building Process Area, Distribution

Box No. 1
o Septage Receiving Building and Receiving Facilities
o Aerate Waste Sludge Storage Tank
o Sludge Process Areas in Operations Building
o Existing Thickened Sludge Storage Tank

Ancillary Pumping
Equipment

¶ Replacement of the Following Ancillary Pumping System
o Waste Activated Sludge
o Plant Water (Effluent Flushing Water Pumps)
o Plant Recycle (Wet Well Pumps)
o Return Activated Sludge
o Scum Pump
o Supernatant/Truck Loading Pump
o Sump Pumps

Chemical Storage and
Feed Systems

¶ Provide New Chemical Building in Area of Existing Sludge Holding Tank
No. 3 to Contain the Following Storage and Feed Facilities:
o Ferric Chloride
o Supplemental Carbon (Micro-C)
o Blue PRO Polymer
o Sodium Hypochlorite

¶ Provide Sodium Hydroxide Storage and Feed System in Influent
Building
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TABLE 1-13. SOUTH STREET WWTF RECOMMENDED UPGRADE ELEMENTS (CONTINUED)

Facility System /Unit
Process Recommended Upgrade

Ancillary Systems

Electrical Systems

¶ Provide New Electrical Service and 1,000 kVA Transformer.
¶ Provide New 1,600 amp 480 VAC Main Electrical Switchboard in New

Main Electrical Room in UV Disinfection and Garage Building.
¶ Replace Existing 800 amp Switchboard at the Operations Building.
¶ Provide New Electrical Distribution Network, Duct Banks and Electrical

Feeds to All Equipment.
¶ Provide 600 kW Diesel Standby Generator and Fuel Oil Storage Tank

Instrumentation and
Control Systems

¶ Provide WWTF SCADA System for:
o System Monitoring and Alarm Call Out Functionality
o Provide Select WWTF Process System Control

¶ Replace Existing Instrumentation

HVAC

¶ Replace HVAC Systems in Influent Building, Control Building, and
Operation Building

¶ Replace Control Building, and Operation Building Boiler with Gas Fired
Boilers

¶ Provide Gas Utility Service to WWTF
Architectural and
Structural Upgrade
Recommendations

Architectural and
Structural Systems
Upgrades

¶ Replace All Roofing Systems
¶ Paint Interior Walls and Piping.
¶ Repair Damaged Exterior Insulated Finish System (EIFS) building

façade.
¶ Upgrade Laboratory in Operations Building (Cabinetry, Countertops and

Equipment).
¶ Replace Damaged Doors and Hardware.
¶ Repair Cracked and Delaminated Concrete Throughout Facility
¶ Repair Concrete Roof Planks in Operations Building Filter Room

PCB / Lead / Asbestos
Removal and
Remediation

¶ Remove and Remediate Hazardous Materials

Site Improvements
¶ Site Repaving and Curbing
¶ Landscape Restoration
¶ Site Fencing Upgrade Including Motorized Entrance Gate

Facilities Plan Recommended Upgrades Estimated Capital Cost Summary

Table 1-14 presents a summary of the recommended upgrades for the South Street WWTF and the
associated estimated capital costs.  As indicated the total estimated capital costs for the recommended
WWTF upgrades is $ 32,560,000.
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TABLE 1-14.  SOUTH STREET WWTF RECOMMENDED UPGRADES – ESTIMATED CAPITAL COST
SUMMARY

Improvement / Upgrade Element Estimated
Cost

Liquid Process
Influent Pump Station $880,000
Septage Receiving $1,045,000
Influent Building $1,230,000
Total Nitrogen Removal – 4-Stage Bardenpho $4,100,000
Final Settling Tanks $895,000
Tertiary Treatment – Blue PRO Process $3,010,000
UV Disinfection / Post Aeration / Maintenance Garage Facility $3,310,000
Solids Handling
WAS Storage / Centrifuge Thickening /Thickened Sludge Storage $1,560,000
Ancillary Systems
Odor Control Systems $795,000
Ancillary Pumping Equipment $955,000
Chemical Storage and Feed Systems $2,185,000
Electrical Systems $6,945,000
Instrumentation and Control Systems $3,000,000
HVAC $700,000
Architectural and Structural Upgrade Recommendations
Architectural and Structural Systems Upgrades $1,230,000
PCB / Lead / Asbestos Removal and Remediation $290,000
Site Improvements $430,000

Total Costs $32,560,000

CHAPTER TEN - ROUTE 7 WWTF DECOMMISSIONING EVALUATIONS

In Chapter Ten an identification of the need and evaluation of alternatives to decommission the Route 7
WWTF and convey the Sewer District No. 2 flows and loads to either the South Street WWTF for
treatment or to the Danbury sewer system for treatment at the Danbury WWTF is presented.  Some of the
alternative elements that were described and evaluated included:

¶ A New Route 7 Pump Station (to convey Sewer District No. 2 flows to another WWTF for
treatment).

¶ Force Main Alternatives from Route 7 Pump Station to South Street WWTF including:
o Route 35 Alternative.  Reuse of the Existing Route 7 WWTF Force Main, Cross Country

to Route 35 by the Water Tank, and South on Route 35 to the WWTF.
o Local Road Route.  Route 7, Haviland Road, Limekiln Road, Lee Road, Farmingville

Road Route.
¶ Route 7 WWTF Decommissioning Needs.
¶ Additional South Street WWTF Upgrades to Accommodate the Sewer District No. 2 Flows and

Loads.
¶ Force Main Route from Route 7 Pump Station to Danbury sanitary sewer system on Sugar

Hollow Road.
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These evaluations included estimated capital costs and a summary of advantages and disadvantages for
the force main alternatives to the South Street WWTF.

Finally Two Alternative Comparisons were performed.  These included:

¶ Comparing the Continued Operation of the Route 7 WWTF versus Decommissioning the Route 7
WWTF and Conveying and Treating the Sewer District No. 2 Flows at South Street WWTF.

¶ Comparing the Continued Operation of the Route 7 WWTF versus Decommissioning the Route 7
WWTF and Conveying and Treating the Sewer District No. 2 Flows at to the Danbury Sewer for
Treatment of the Danbury WWTF.

These comparisons included summaries of the advantages and disadvantages of the alternatives and
present their estimated capital costs.

For the comparison with the alternative of treating the Sewer District No. 2 flows at the South Street
WWTF in addition estimated capital costs, the alternatives comparison also included operation and
maintenance (O&M) costs, and 20-year life cycle costs.  Finally for the same alternatives a coarse
sensitivity analysis of the cost of the two alternatives was performed to identify the potential impact on the
alternative costs if the Route 7 Pump Station and force main were not eligible for Clean Water Funding
grant participation.

CHAPTER ELEVEN – RECOMMENDED PLAN

Chapter Eleven summarizes the recommended Wastewater Treatment Facilities Upgrades for the Route
7 WWTF and the South Street WWTF and provides estimated construction costs for the various project
elements as well as a total estimated capital cost for the recommended upgrades.

In addition, it is recommended that the ongoing I/I Reduction Program discussed in Chapter Three
continue to be implemented.  The recommended Inflow Control Plan developed as part of the Phase 2
facilities planning efforts is summarized in this chapter.

Preliminary Recommended Wastewater Treatment Facilities Upgrades

Based on the evaluation performed in Chapter Ten, it is recommended that the Town decommission the
Route 7 WWTF and construct a new Route 7 Pump Station and force main for conveyance of Sewer
District No. 2 flows to the South Street WWTF for treatment.   As a result of the increased flows and loads
from Sewer District No. 2 being conveyed to the South Street WWTF, additional South Street WWTF
upgrades will be required.  The following is a brief summary of the recommended upgrades followed by a
summary of the overall project costs.

Route 7 WWTF Decommissioning. It is recommended that the existing Route 7 WWTF be demolished
and the area be restored for potential future use.  It is assumed that the demolition and restoration would
consist of the following:

¶ Removal of mechanical and electrical equipment
¶ Demolition of above grade structures
¶ Demolition of below ground structures to a depth of three feet below grade
¶ Provisions for water drainage of below ground tanks and structures
¶ Filling in of below ground tanks and structures
¶ Finish grading and restoration of decommissioned site.

There is the possibility to repurpose the site after the decommissioning of the WWTF including selling the
land, providing green space or the installation of a solar panel system.  Evaluation of options or estimates
of revenue potential for repurposing of the site has not been included in the evaluation or estimated costs.
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New Route 7 Pump Station and Force Main. It is recommended that a new Route 7 Pump Station be
constructed at the location of the existing pump station to convey Sewer District No. 2 flows to the South
Street WWTF.  The preferred force main route has not been identified to date.  However, for the purposes
of presenting a total project cost for the recommended  wastewater treatment facilities upgrade, the Route
7, Haviland Road, Limekiln Road, Lee Road, Farmingville Road force main “local” route has been
assumed.  It should be noted that this is the more costly of the two force main routes.

Additional South Street WWTF Upgrades to Accommodate the Sewer District 2 Flows and Loads.
Additional upgrades to the South Street WWTF will be required and are recommended to accommodate
the additional flow and pollutant loading from Sewer District No. 2.  These upgrades include the following:

¶ Higher capacity influent pumps in the Influent Pump Station.
¶ Higher capacity aeration tank blowers and ancillary systems including a larger blower building.
¶ An additional Blue PRO filter cell with two filter manifolds and slightly larger ancillary facilities for

tertiary phosphorus removal.
¶ Higher capacity UV disinfection system.

The majority of the other South Street WWTF recommended upgrades remain unchanged as summarized
in Table 1-13.

Recommended Wastewater Treatment Facilities Upgrade Project Cost Summary

Table 1-15 presents a list summarizing the final recommended upgrades for the Ridgefield wastewater
treatment systems.  The total estimated capital cost for the recommended Ridgefield Wastewater
Treatment Facilities Upgrade Project is $41,890,000.

The recommended wastewater treatment facilities upgrades are highlighted in Figure 1-1, Figure 1-2,
and Figure 1-3, for the South Street WWTF, the Route 7 Pump Station, and the new Route 7 Pump
Station to South Street WWTF force main, respectively.

In addition to the recommended wastewater treatment facilities upgrades, the ongoing Inflow Control Plan
for Sewer District No. 1 discussed in Chapter Three is recommended to be implemented.  The goal of the
Inflow Control Plan is to remove at least 25% of the existing peak inflow, representing 1.0 MGD of inflow.

Facilities Plan Upgrade Program Implementation Approach and Schedule

It is recommended that the Wastewater Treatment Facilities Upgrade Project be designed and
constructed as one construction contract package.  This will require that all of the upgrades be financed
at one time but will limit the overall time of construction and reduce the program costs.   A preliminary
recommended schedule for the Wastewater Treatment Facilities Upgrade Project has been developed.
This schedule is shown in Table 1-16.

Recommended Upgrades - Estimated Grant and Loan Funding Cost Summary

A number of the recommended Wastewater Treatment Facilities Upgrade Project elements would qualify
for different Clean Water Funding (CWF) grant programs. Table 1-17 presents a cost summary of the
different project elements, their estimated construction costs, the estimated CWF grant funding potential
and the Town’s share of the project costs.  It is recommended that the Town pursue the available CWF
funds to minimize the Town’s share of the project costs.

It should be noted that the total estimated funding assistance costs are preliminary planning level costs
and have been developed based on a number of assumptions and may not represent the final project
capital costs or the final funding assistance for which the Town will qualify for or will be available for the
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TABLE 1-15.  RECOMMENDED WASTEWATER TREATMENT FACILITIES UPGRADE PROJECT
ESTIMATED CAPITAL COST SUMMARY

Improvement / Upgrade Element Estimated
Cost

SOUTH STREET WWTF UPGRADES
Liquid Process
Influent Pump Station $905,000
Septage Receiving $1,045,000
Influent Building $1,230,000
Total Nitrogen Removal – 4-Stage Bardenpho $4,165,000
Final Settling Tanks $895,000
Tertiary Treatment – Blue PRO Process $3,355,000
UV Disinfection / Post Aeration / Maintenance Garage Facility $3,375,000
Solids Handling
WAS Storage / Centrifuge Thickening /Thickened Sludge Storage $1,560,000
Ancillary Systems
Odor Control Systems $795,000
Ancillary Pumping Equipment $955,000
Chemical Storage and Feed Systems $2,185,000
Electrical Systems $6,975,000
Instrumentation and Control Systems $3,000,000
HVAC $700,000
Architectural and Structural Upgrade Recommendations
Architectural and Structural Systems Upgrades $1,230,000
PCB / Lead / Asbestos Removal and Remediation $290,000
Site Improvements $430,000
TOTAL SOUTH STREET WWTF UPGRADE COSTS $33,090,000
NEW ROUTE 7 PUMP STATION $2,715,000
FORCE MAIN TO SOUTH STREET WWTF $5,585,000
ROUTE 7 WWTF DECOMMISSIONING $500,000

TOTAL UPGRADE PROJECT CAPITAL COSTS $41,890,000

TABLE 1-16.  RECOMMENDED WASTEWATER TREATMENT FACILITIES UPGRADE
PROJECT SCHEDULE

Wastewater Treatment Facilities Upgrade Project
Milestone Milestone Date

Start Design Spring 2017

Application for DEEP Project Funding Spring 2017

WWTFs Upgrade Design Complete Summer 2018

WWTFs Upgrade Town Funding Referendum Fall 2018

Advertise Upgrade Project for Bid Winter 2018/2019

Award Project and Begin Construction Spring 2019

Complete Construction Fall 2021

One Year Warranty Complete Fall 2022
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TABLE 1-17.  RECOMMENDED WASTEWATER TREATMENT FACILITIES UPGRADE PROJECT - ESTIMATED GRANT FUNDING COST
SUMMARY

Upgrade Component Estimated
Project Cost 20% Grant 30% Grant 50% Grant Total Grant Remaining

Town Share 2

South Street WWTF Upgrade

Estimated TP Upgrade Costs $4,870,000 $2,435,000 $2,435,000 $2,435,000

Estimated TN Upgrade Cost $2,255,000 $677,000 $677,000 $1,578,500

Remaining WWTF Upgrade Cost $25,965,000 $5,193,000 $5,193,000 $20,772,000

TOTAL SOUTH STREET WWTF
UPGRADE COSTS $33,090,000 $5,193,000 $677,000 $2,435,000 $8,305,000 $24,785,000

NEW ROUTE 7 PUMP STATION $2,715,000 $543,000 $543,000 $2,172,000
Force Main to South Street

WWTF
Eligible Cost $4,189,000 $838,000 $838,000 $3,351,000

Ineligible Cost 1 $1,396,000 $1,396,000
FORCE MAIN TO SOUTH STREET
WWTF $5,585,000 $838,000 $838,000 $4,747,000

ROUTE 7 WWTF
DECOMMISSIONING $500,000 $100,000 $100,000 $400,000

TOTAL UPGRADE
PROJECT ESTIMATED COSTS $41,890,000 $6,674,000 $677,000 $2,435,000 $9,786,000 $32,104,000

1. Pavement restoration cost outside of the pipe trench width is ineligible for Clean Water Funding
2. The Town share of the project cost could be financed thought a combination of Clean Water Funding low interest loans for eligible cost and bonding or

other Town originated funding mechanisms
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facilities once designed.  The final capital and financial assistance availability could be higher or lower
depending on what decisions are made during the design phase, how the final facilities are constructed,
and when the final facilities are constructed.   In addition, the estimated funding assistance costs assume
that the DEEP will have the resources available at the time to provide reimbursement and that their
funding programs will not be modified in the future.  Project element eligibility and financial assistance
availability will need to be further developed and reviewed with input from the DEEP as the design
proceeds and is completed.

Immediate Next Steps

To maintain the project schedule outlined in Table 1-16 to meet the July 1, 2019 date to have executed a
construction contract for the South Street WWTF Phosphorus upgrade to qualify for the DEEP 50%
Phosphorus Grant program, there are several actions that are recommended to be taken as discussed
below.

Submit Draft Phase 2 Wastewater Facilities Plan to DEEP. Once the WPCA has reviewed this draft
report, and any necessary revisions are made to address comments from the WPCA, the draft report
should be submitted to the DEEP for review.  The DEEP currently notes the following on the DEEP
website regarding submittal of documents related to the Clean Water Fund:

“Due to resource constraints, municipalities should allocate a minimum of 90 calendar days from
the date of submission to CT DEEP for the review and comment or approval of any document
submitted related to the Clean Water Fund.  These documents may include, but are not limited to,
funding applications, engineering reports, plans and specifications, and professional services
contracts.  Implementation or execution of such documents without prior written approval by CT
DEEP will result in loss of funding eligibility for the subject of the document. “

As a result of this schedule limitation for review of the report, and the need to move forward with initiating
design by May 1, 2017, it is recommended that a review meeting with DEEP be held to review the Draft
Phase 2 Wastewater Facilities Plan report findings.  The meeting would be held to obtain DEEP’s initial
comments and reaction to the report in order to proceed with the development of the design scope in
advance of receiving their formal comments.

Schedule a Public Hearing on the Recommended WWTFs Upgrade Project, Estimated Costs, and
Schedule. The scope of work for the Phase 2 Wastewater Facilities Plan, and DEEP’s regulations,
require a public hearing be held prior to finalization of the Facilities Plan.  Once the review meeting with
the DEEP noted above is held, and DEEP’s comments are obtained, the Public Hearing should be
scheduled, publicized, and held.  The WPCA may wish to have a meeting or meetings with the Board of
Selectmen, Planning and Zoning, or other Town departments prior to the Public Hearing to inform Town
boards about the details, need and costs for the WWTF Upgrade project.  Once the Public Hearing is
held, the draft report can be revised if needed to address feedback or revisions resulting from comments
obtained at the hearing, and the Final Phase 1 and 2 Wastewater Facilities Plans can be issued.

Arrange for Funding for the WWTFs Upgrade Design and Initiate Design by May 1, 2017. As noted
above, DEEP’s review period for funding documents related to the Clean Water Fund is longer now than
in the past due to resource constraints.  As a result, the professional services contract for the design
effort should be developed and executed once a meeting has been held to obtain DEEP’s initial
comments and reaction to the report in advance of receiving their formal comments.  At the same time,
the WPCA should take steps to budget for and secure the necessary funds for the design of the WWTFs
upgrade.

Design Elements of Note. Due to the specific permit requirements and the site conditions at the
South Street WWTF there are a few unique elements of the design that are recommended.  They
are summarized below.
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Stringent Total Phosphorus Requirements.  As noted in Chapter Seven and Chapter Nine the
target total phosphorus effluent concentration at the South Street WWTF for the year 2035 design
flows are especially stringent (target total phosphorus concentration of 0.05 mg/l).  It should be
noted that the DEEP has approved a request by the Town to sole source Blue PRO for tertiary
phosphorus removal at the South Street WWTF to meet the target total phosphorus
concentration.  While the Blue PRO system has other installations meeting the South Street
WWTF target total phosphorus concentration, at these concentrations meeting the limit is very
difficult and is affected by the speciation of phosphorus in the wastewater.  In all wastewaters
there is a portion of non-reactive phosphorus that will not be removed.  During the Phase 2
Facilities Plan, Blue PRO performed some off site bench scale process testing of the South Street
WWTF’s secondary effluent, showing their ability to meet the target total phosphorus
concentrations.  However due to this limited data set and the low target concentration , it is
recommended that performance of the technology be tested on a larger scale before proceeding
with a full design. As an initial step in design it is recommended that this testing be performed on
a pilot scale over a several week period to observe the Blue PRO system performance under
varying flow and loading conditions.  If the performance testing does not show the ability to meet
the target effluent limits, the need to provide a second stage of Blue PRO filters or to utilize one of
the other technologies (both tertiary phosphorus removal technologies and MBRs) will need to be
reconsidered.

Site Constraints, Constructability and Plant Operations.  The South Street WWTF site is
extremely constrained.  The site is only accessible from the two gates on South Street and a rear
gate in the south east corner of the site from the Highway Department yard/parking area.  In
addition WWTF access roads are narrow and there is limited unused space on the site.  The site
will become even more constrained based on the recommended new facilities including; the
partially enclosed septage receiving facility, the expanded influent box at the Influent Building,
the Blower Building, the new generator and associated oil tank, the new odor control systems, the
Post Aeration Tank and the UV Disinfection, Garage and Switchgear Building.  In addition to the
site constraints, the WWTF will need to be able to maintain operations throughout the upgrade
construction while still meeting permit.

As a result, the design will need to address the site constraints and the need to maintain plant
operations during construction.  Constraints on the sequencing of work during construction will be
evaluated and recommended during design to address these issues.  Examples of these
recommendations include:

¶ Sequencing of the work including the aeration tank work, the new UV disinfection and
Post Aeration work (with demolition of the existing facilities, the new and existing filter cell
modification work for the Blue PRO system), other system replacement components
(pumps, final settling tank components), etc.

¶ Identifying wastewater unit process bypass requirements as needed.
¶ Specifying WWTF operations access requirements including those for staff, septage

haulers, fuel and chemical deliveries, sludge hauling, etc.
¶ Identifying the needs for temporary facilities including staff facilities, temporary chemical

feed systems (if necessary), temporary electrical systems, etc.

The design will also evaluate the staging area needs for the upgrade which will result in
identifying areas for contractor trailers, worker parking, and equipment staging.  Based in the site
constraints it is likely that some of these areas will need to be located outside of the existing
WWTF fence line.

Request Revised Compliance Schedules in Both NPDES Permits. Once DEEP’s comments on the
Draft Phase 2 Wastewater Facilities Plan report are obtained and the comments are addressed, the
WPCA should request that the Compliance Schedules contained in the NPDES permits for both the
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Route 7 WWTF and the South Street WWTF be revised to match the implementation schedule contained
in the Final Phase 2 Wastewater Facilities Plan report.
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TABLE 2-1.  SCOPE OF WORK TASKS 
 

Task Description 

1. Collection System Inflow Reduction 
Efforts 

Locate, and develop a plan to remove, collection 
system inflow sources from Sewer District No. 1. The 
efforts include manhole inspections, a public education 
program, house to house inspections, and follow up 
inflow identification efforts for the Phase 2 Facilities 
Planning efforts including dyed watering tracing and 
flooding efforts in conjunction CCTV inspection, and 
select TV inspection.  Prepare an Inflow Reduction 
Plan.  

2. Evaluate Peak Flow Equalization at the 
South Street WWTF 

Evaluate the use of peak flow equalization tank(s) at 
the South Street WWTF including conceptual sizing, 
site location, equipment needs identification, and 
estimated costs for implementation. 

3.   Investigate Future Effluent Limits 

Identify potential future effluent limits, particularly 
nitrogen, phosphorus, and zinc that may be imposed 
on both WWTFs including if all flows are conveyed for 
treatment at the South Street WWTF through 
discussions with the DEEP. 

4.   Conduct WWTF Condition Assessment 

Conduct a field assessment of the existing treatment 
facilities to review the existing facilities with the Town 
and Suez to gain both an understanding of the 
condition of the facilities and to identify equipment and 
structures in need of improvement or replacement at 
both WWTFs.  

5.   Identify Alternatives for Process and 
Facilities Upgrade 

Identify alternatives for upgrading equipment, 
processes, and structures at the existing treatment 
facilities to treat the future flows and loadings to meet 
the effluent limits including those if all flows are 
conveyed for treatment at the South Street WWTF.  
Conduct an alternatives review workshop with the 
Town and Suez. 

6.   Develop and Evaluate Alternatives for 
Process and Facilities Upgrade 

Develop and evaluate the upgrade alternatives based 
on their ability to meet the anticipated future effluent 
permit requirements and to address the upgrade of 
existing mechanical equipment, the ancillary 
equipment, and space needs of the facilities including 
those if all flows are conveyed for treatment at the 
South Street WWTF.  The alternatives will be evaluated 
in terms of technical feasibility, capital and operating 
costs, and life-cycle costs.  Conduct an alternatives 
evaluation workshop with the Town and Suez. 

7.   Prepare a Phase 2 Facilities Plan 
Report 

Select a recommended plan to upgrade the treatment 
facilities based on an economic analysis, advantages 
and disadvantages, and Town and Suez preferences.  
Prepare a report that summarizes the recommended 
plan including cost and implementation considerations. 

8.   Prepare an Environmental Impact 
Evaluation  

Prepare an Environmental Impact Evaluation (EIE) for 
the recommended facilities upgrades recommended in 
the Phase 2 Facilities Plan report.  These EIE will not 
be included in Phase 2 Facilities Plan Report.  
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TABLE 2-2. SEWER DISTRICT NO. 1 PUMP STATIONS  
 

 
Pump Station Name 

 
Pump Station Type 

Pumping Capacity 
(Gallons per Minute) 

Year of Construction 
or Last Upgrade 

South Street WWTF 
Influent PS Duplex Submersible 680 2007 

Copps Hill PS Duplex Submersible 650 2007 

Middle School PS Duplex, Two-Stage 
Submersible 

280 2003 

Quail Ridge PS Duplex Prefabricated 
Dry Pit 

100 1985 

Fox Hill PS Duplex Submersible 300 2005 
Ramapoo Road 
(Millstone Court) PS Duplex Submersible 220 1998 

 
Additional details of the collection system history in these areas are described in more detail in the Phase 
1 Wastewater Facilities Plan Report. 
 
High Flow Issues.  Due to the age of the collection system, Infiltration/Inflow (I/I) has historically been an 
issue at the South Street WWTF since the 1960s.  I/I is extraneous groundwater and surface water that 
enters the sewer system, occupying capacity and potentially overloading the collection system. The Town 
has undertaken previous efforts to locate and remove I/I sources. An initial effort was undertaken in the 
1960s with subsequent efforts undertaken in the mid 1980’s with some sewer main lining and manhole 
sealing and repair performed. 
 
In response to the unusually wet weather in late 2005 and early 2006, a district wide I/I analysis 
consisting of flow metering and television inspection of the Sewer District No. 1 sewers was completed in 
2005-2009.  This was followed by a sewer rehabilitation project in 2010 that used a variety of liner and 
repair methods to address defective and leaking pipes.  In 2010, to address infrequent periods of high 
flows at the South Street WWTF Influent Pump Station, the Town installed a portable self-priming pump 
that starts automatically as a supplement to the influent pumps.  Since the sewer rehabilitation work has 
been completed, the frequency of operation of this backup pumping system has been reduced, indicating 
the effectiveness in reducing I/I. 
 
Additional details of the collection systems work related to high flow issues are described in more detail in 
the Phase 1 Wastewater Facilities Plan Report and in Chapter Three of this report. 
 
South Street WWTF 
 
From 1902 until 1973-74, collected wastewater in Sewer District No. 1 was treated using primary 
treatment and sand filtration at the location of the current WWTF on South Street.  Treated effluent was 
discharged to the Great Swamp, which are the headwaters of the Norwalk River.  The original primary 
treatment plant had an average daily flow capacity of 0.126 mgd.   
 
The WWTF was upgraded and expanded both in the early 1970’s and again in the early 1990s with the 
last upgrade providing an average daily flow capacity of 1.0 mgd.  The WWTF system that exists today is 
a result of the early 1990s upgrade and expansion.  Figure 2-2 shows a site plan of the existing South 
Street WWTF, Figure 2-3 presents a process flow diagram of the WWTF, and Figure 2-4 shows aerial 
photographs of the existing WWTF. 
 
The South Street WWTF uses a single stage nitrification activated sludge process to provide advanced 
treatment.  The WWTF consists of the following processes: 
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Figure 2-4. South Street WWTF Aerial Photographs 
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Figure 2-8. Route 7 WWTF Aerial Photographs  
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Route 7 WWTF Influent Flows and Loads and Treatment Performance 
 
The existing flows and concentrations of wastewater constituents for the Route 7 WWTF for the reporting 
period between July 1, 2010 and June 30, 2013 were evaluated.   These included the wastewater 
constituent data for the WWTF’s influent, primary effluent, and final effluent including annual average day 
and maximum month conditions.    Table 3-2 summarizes this data. 

 
TABLE 3-2.  ROUTE 7 WWTF FLOW AND LOADING SUMMARY (JULY 2010 TO JUNE 2013) 

 

Parameter Annual 
Average Day 

Max Month 
Peaking 
Factor 

Max Month1 

Influent  
   Flow (mgd) 0.053 1.49 0.079 

TSS (mg/l) 226 
 

199 

TSS (lb/d) 102 1.28 131 

BOD5 (mg/l) 280 
 

263 

BOD5 (lb/d) 124 1.40 173 

Total Phosphorus (mg/l) 5.98 
 

5.84 

Total Phosphorus (lb/d) 2.71 1.42 3.85 

Ortho-Phosphate (mg/l) 3.28 
 

2.94 

Ortho-Phosphate (lb/d) 1.46 1.33 1.94 
Primary Effluent  

 
 

TSS (mg/l) 109 
 

139 
TSS (lb/d) 49.3 1.86 91.5 
BOD5 (mg/l) 180 

 
182 

BOD5 (lb/d) 81.8 1.47 120 
Ammonia Nitrogen (mg/l) 19.7 

 
17.8 

Ammonia Nitrogen (lb/d) 8.91 1.31 11.7 
Final Effluent    

TSS (mg/l) 2.62  4.46 
TSS (lb/d) 1.17 2.51 2.94 
BOD5 (mg/l) 4.20  5.42 
BOD5 (lb/d) 1.89 1.89 3.57 
Ammonia Nitrogen (mg/l) 0.52  0.90 
Ammonia Nitrogen (lb/d) 0.24 2.46 0.59 
Total Phosphorus (mg/l) 5.09  5.00 
Total Phosphorus (lb/d) 2.29 1.44 3.29 
Ortho-Phosphate (mg/l) 4.05  3.79 
Ortho-Phosphate (lb/d) 1.82 1.37 2.50 

 
1. Due to the limited number of daily samples collected for analysis, the maximum month loading conditions were based  

on the 92nd percentile of all of the data while the maximum month concentration data was back calculated from the 
maximum month loading conditions and the maximum month flow. 

 
Route 7 WWTF Design Flow and Loading, Effluent Concentration, and Permit Limit Comparison 
 
As part of the facilities planning effort a comparison of the design flows and loads to the current 
conditions was performed as well as a comparison of the current effluent concentrations to the permit 
limits.  These comparisons are presented in Table 3-3.  For more detail information on these comparisons 
see the Phase 1 Wastewater Facilities Plan Report. 
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TABLE 3-3.  ROUTE 7 WWTF DESIGN FLOW AND LOADING, EFFLUENT CONCENTRATION, AND 
PERMIT LIMIT COMPARISON (JULY 2010 TO JUNE 2013) 

 
Element Comparison to Design or Permit Limits 

Flows  
Average Day Flow Current flows are lower than design flows 

Peak Hour Flow Current flows are lower than design flows 
Loads   

BOD  Current loads are lower than design loads 
TSS Current loads are lower than design loads 

Permit Limits   
BOD  Effluent well below permit limits and meets 90% removal requirement  

TSS Effluent well below permit limits and meets 90% removal requirement 
Ammonia Effluent well below permit limits 

 
Route 7 WWTF Capacity Evaluation 
 
As part of the facilities planning effort a comparison of the hydraulic and pollutant removal capacities of 
the Route 7 WWTF under current conditions, design conditions, and increased flow and loading 
conditions was performed to determine which unit processes are limiting the WWTF’s overall capacity.    
For the WWTF an opinion was offered on both its hydraulic capacity and pollutant removal capacity.   
After these capacity limitations were established, potential modifications to relieve these limitations were 
identified while considering the current and future permit limits at the WWTF.   
 
Hydraulic Capacity.  A summary of the hydraulic capacity evaluations are presented in Table 3-4, 
highlighting areas with the most significant capacity limitations.  It should be noted that the hydraulic 
capacity of the rotating biological contactors and the UV disinfection system are indicated in the table as 
0.0 mgd.  This is the result of the weirs in both of these unit processes being located less than one foot 
below the top of the wall or structure therefore limiting the freeboard to less than 1 foot as required by TR-
16, the design guidance document used by the CT DEEP to regulate WWTFs.  For more detail 
information on these capacity evaluations see the Phase 1 Wastewater Facilities Plan Report. 

 
TABLE 3-4. ROUTE 7 WWTF UNIT PROCESS HYDRAULIC CAPACITY  

WITH ONE UNIT OUT OF SERVICE 
 

Treatment Unit Unit Process Capacity Comment 

Primary Settling Tank 
Effluent Trough Less than 0.30 mgd 

 

Rotating Biological 
Contactors  0.0 mgd 1 

RBC effluent weir is 6 inches 
below the top of tank  

Secondary Settling Tank 
Effluent Trough Less than 0.12 mgd 

 

UV Disinfection  0.0 mgd 1 
UV effluent weir is less than 12 
inches below UV channel top  

 
1. This structure has not been reported to have overtopped in the past and has been able to convey the flows 

recorded at the WWTF. 

 
Pollutant Loading Capacity.  A summary of the pollutant loading capacity evaluations are presented in 
Table 3-5, highlighting areas with the most significant capacity limitations.   For more detail information on 
these capacity evaluations see the Phase 1 Wastewater Facilities Plan Report. 
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TABLE 3-5. ROUTE 7 WWTF UNIT PROCESS LOADING CAPACITY  
 

Treatment Unit Unit Process Capacity 1 Limitation Comment 

Grit Chamber  Peak Hour Flow - 0.58 mgd 
Hydraulic Detention Time 

Limitation  

UV Disinfection  Peak Hour Flow - 0.20 mgd 
Capacity per information from 

the manufacturer   
 

1.  The loading was based on increasing flows at current WWTF influent concentrations.  
 
Projected Year 2035 Flows and Loads 
 
As summarized in the Phase 1 Report, the capacity of the existing Route 7 WWTF has been fully 
allocated to the existing parcels that comprise the district, and each parcel owner has purchased their 
share of the plant capacity.   Since the capacity of the WWTF is fully allocated to the existing parcels in 
the District, the projected increase in the average daily flow and peak flow to the Route 7 WWTF would 
be from the development of undeveloped or underdeveloped parcels within the existing service area.  No 
allowance for sewer extensions to serve parcels outside the existing sewer district has been included.  
Consequently, the projected future average daily flow for Sewer District 2 is the current plant capacity of 
0.12 mgd and a peak flow capacity of 0.72 mgd.   The projected year 2035 average day influent flows and 
loading to the Route 7 WWTF is summarized below in Table 3-6.   For more detail information on these 
projected loadings see the Phase 1 Wastewater Facilities Plan Report. 
 

TABLE 3-6.  ROUTE 7 WWTF YEAR 2035 PROJECTED AVERAGE DAILY FLOW AND LOADS 
 

Projected Average 
Daily Flow 

(mgd) 

Projected Average Daily Load 
(lb./day) 

BOD5 TSS TKN TP 
0.12 280 230 33 6.0 

 
The projection of the 2035 loads from Sewer District No. 2 under peak flow conditions were not performed 
under the Phase 1 facilities planning effort, but were developed in Phase 2. Chapter Four presents the 
projected 2035 flows and loads from Sewer District No. 2 under peak flow conditions.  
 
 
SOUTH STREET WWTF PHASE 1 FACILITIES PLAN SUMMARY 
 
Sewer District No. 1 Existing Flows and Loads   
 
The existing influent flows and concentrations of wastewater constituents for the South Street WWTF for 
the period between July 1, 2010 and June 30, 2013 were reviewed and evaluated as well as a review of 
the amount of infiltration and inflow in Sewer District No. 1.  A summary of this review is below.   
 
Infiltration and Inflow.  Infiltration and inflow (I/I) for Sewer District 1 were assessed using flows 
recorded at the WWTF and pump station data throughout the collection system.  Significant I/I was shown 
to be present in the Sewer District No. 1 collection system based on the flow records.  Table 3-7 presents 
a summary of the wastewater, infiltration, and inflow received at the South Street WWTF.   
 
South Street WWTF Influent Flows and Loads and Treatment Performance 
 
The existing flows and concentrations of wastewater constituents for the South Street WWTF for the 
reporting period between July 1, 2010 and June 30, 2013 were evaluated.   These included the 
wastewater constituent data for the WWTF’s influent and final effluent including annual average day and 
maximum month conditions.   Table 3-8 summarizes this data. 
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TABLE 3-7. SOUTH STREET WWTF CURRENT INFILTRATION AND INFLOW SUMMARY 

 

Flow Component 
Average Daily 

Flow (gpd) 
Peaking 
Factor 

Peak Flow 
(gpd) 

Current Wastewater 592,000 2.8 1,658,000 
Current Infiltration 201,000 1.81 363,000 
Current Inflow 57,000 - 3,859,000 

Total 850,000  5,880,000 
 
 
TABLE 3-8. SOUTH STREET WWTF FLOW AND LOADING SUMMARY (JULY 2010 TO JUNE 2013) 

 

Parameter Annual 
Average Day 

Max Month 
Peaking 
Factor 

Max Month 1 

Influent  
   Flow (mgd) 0.85 2.15 1.83 

TSS (mg/l)   232 
 

181 
TSS (lb/d) 1,643 1.69 2,776 
BOD5 (mg/l) 219 

 
158 

BOD5 (lb/d) 1,550 1.55 2,405 
Total Kjeldahl Nitrogen (mg/l) 24.8 

 
16.3 

Total Kjeldahl Nitrogen (lb/d) 176 1.41 249 
Total Phosphorus (mg/l) 4.0 

 
3.1 

Total Phosphorus (lb/d) 28.4 1.67 47.4 
Zinc (kg/d)  0.799 1.81 1.446 

Final Effluent    
TSS (mg/l) 2.1  2.3 
TSS (lb/d) 14.8 2.34 34.7 
BOD5 (mg/l) 2.2  2.1 
BOD5 (lb/d) 15.3 2.14 32.7 
Ammonia Nitrogen (mg/l) 0.5  1.0 
Ammonia Nitrogen (lb/d) 3.8 3.87 14.7 
Total Nitrogen (mg/l) 5.9  4.2 
Total Nitrogen (lb/d) 40.7 1.58 64.3 
Total Phosphorus (mg/l) 0.2  0.3 
Total Phosphorus (lb/d) 1.4 3.29 4.6 
Zinc (kg/d)  0.147 1.33 0.196 

 
1. Due to the limited number of daily samples collected for analysis, the maximum month loading conditions were based  

on the 92nd percentile of all of the data while the maximum month concentration data was back calculated from the 
maximum month loading conditions and the maximum month flow. 

 
It should be noted that a preliminary analysis of influent concentration and loading data for the primary 
pollutants (BOD5, TSS, Total Kjeldahl Nitrogen (TKN), and TP) showed a great deal of variability.  This 
variability was believed to contain some unrepresentative data that was potentially attributed to the 
septage received at the WWTF and its impact on the influent composite samples.   As a result, the data 
for the reporting period was truncated based on the review of plotted data histograms, engineering 
judgment, and textbook references.  The truncated data is including in Table 3-8.  For more detail 
information on the data truncation see the Phase 1 Wastewater Facilities Plan Report. 
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South Street WWTF Design Flow and Loading, Effluent Concentration, and Permit Limit 
Comparison 
 
As part of the facilities planning effort a comparison of the design flows and loads to the current 
conditions was performed as well as a comparison of the current effluent concentrations to the permit 
limits.  These comparisons are presented in Table 3-9.  For more detail information on these comparisons 
see the Phase 1 Wastewater Facilities Plan Report. 

 
TABLE 3-9.  SOUTH STREET WWTF DESIGN FLOW AND LOADING, EFFLUENT CONCENTRATION, 

AND PERMIT LIMIT COMPARISON (JULY 2010 TO JUNE 2013) 
 

Element Comparison to Design or Permit Limits 
Flows  

Average Day Flow 
Current average flows exceeded 90% of design average flow 40% of the 

time.  Overall average for period was 85% of design flow 

Peak Hour Flow 
Current peak flows have been higher than design flows 21 times during 

the reporting period 
Loads   

BOD  Current loads are lower than design loads 
TSS Current loads are lower than design loads 
TKN Current loads are lower than design loads 

Permit Limits   
BOD  Effluent well below permit limits and meets 85% removal requirement  

TSS Effluent well below permit limits and meets 85% removal requirement 
Ammonia Effluent well below permit limits 

Total Phosphorus  Effluent well below the previous 1.0 mg/l average monthly permit limits 

Zinc 
Two average month and one maximum day effluent load exceedance 

during the reporting period. All occurred under high flow conditions due 
to wet weather.  

 
South Street WWTF Capacity Evaluation  
 
As part of the facilities planning effort, a comparison the hydraulic and pollutant removal capacities of the 
South WWTF under current conditions, design conditions, and increased flow and loading conditions was 
performed to determine which unit processes are limiting the WWTF’s overall capacity    For the WWTF 
an opinion was offered on both its hydraulic capacity and pollutant removal capacity.   After these 
capacity limitations were established, potential modifications to relieve these limitations were identified 
while considering the current and future permit limits at the WWTFs.   
 
Hydraulic Capacity.  A summary of the hydraulic capacity evaluations are presented in Table 3-10, 
highlighting areas with the most significant capacity limitations.  For more detail information on these 
capacity evaluations see the Phase 1 Wastewater Facilities Plan Report. 
 
Pollutant Loading Capacity.  A summary of the pollutant loading capacity evaluations are presented in 
Table 3-11, highlighting areas with the most significant capacity limitations.   For more detail information 
on these capacity evaluations see the Phase 1 Wastewater Facilities Plan Report. 

 
Projected Year 2035 Flows and Loads 
 
As summarized in the Phase 1 Report, the projected future flows for Sewer District 1 were developed in a 
series of steps.  First, flows resulting from new connections to the sewer system in the existing district 
were estimated.  Next, flows resulting from potential redevelopment of existing sewered properties in 
Sewer District 1 based on current zoning designations were estimated.  Lastly, data were reviewed to 
identify sewer needs areas where extension of the Sewer District 1 collection system to address pollution  
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TABLE 3-10. SOUTH STREET WWTF UNIT PROCESS HYDRAULIC CAPACITY  
WITH ONE UNIT OUT OF SERVICE 

 

Treatment Unit Unit Process Capacity Comment 

Plant Influent Chamber  Between 4.1 mgd and 4.5 mgd   

Influent Screen Between 4.1 mgd and 4.5 mgd   

Sand Filter Effluent  0.85 mgd 

Conservative downstream UV 
system model parameter indicated 
less than 3 inches between weir 
and downstream water surface.    

 
TABLE 3-11. SOUTH STREET WWTF UNIT PROCESS LOADING CAPACITY  

 
Treatment Unit Unit Process Capacity Limitation Comment 

Grit Chamber  4.1 mgd 
Based on vendor information. 

Grit capture reduced above 4.1 mgd 
Aerators  

- Two Tanks in 
Service 

Insufficient aeration capacity in 
1st aerobic zone under current 

average day conditions 

All zones in ATs No. 3 and No. 4 run 
in series 

Aerators 
- Four Tanks in 

Service  

Insufficient aeration capacity in 
1st aerobic zone under current 

maximum month conditions 

All  zones in ATs No. 3 and No. 4 run 
in series and all zones in ATs No. 1 

and No. 2 run in series 
 
or health issues with the continued use of on-site septic system may be warranted in the future.  The 
projected year 2035 average day influent flow and loading to the South Street WWTF is summarized 
below in Table 3-12.   For more detail information on these projected loadings see the Phase 1 
Wastewater Facilities Plan Report. 
 

TABLE 3-12.  SOUTH STREET WWTF YEAR 2035 PROJECTED AVERAGE DAILY FLOW AND 
LOADS 

 
Projected Average 

Daily Flow 
(mgd) 

Projected Average Daily Load 
(lb./day) 

BOD5 TSS TKN TP 
1.00 1,830 1,940 210 35 

 
As part of the Phase 1 facilities planning effort the peak flow from Sewer District No. 1 was projected.  
The projected year 2035 peak flow from Sewer District No. 1 is 6.3 mgd.  The projection of the 2035 loads 
from Sewer District No. 1 under peak flow conditions were not performed under the Phase 1 facilities 
planning effort, but were developed in Phase 2. Chapter Four presents the projected 2035 flows and 
loads from Sewer District No. 1 under peak flow conditions.  
 
 
COMBINED SEWER DISTRICT FLOWS TO SOUTH STREET WWTF 
 
As part of the Phase 2 Facilities Planning effort an evaluation of decommissioning the Route 7 WWTF 
was performed.  In order to decommission the Route 7 WWTF, the flows from Sewer District 2 would 
need to be conveyed to and treated at the South Street WWTF.  As such the combined Sewer District 1 
and Sewer District 2 flows and loads to the South Street WWTF needed to be identified.  To estimate 
these flows and loads the individual flows and loads were added together for Sewer District 1 and Sewer 
District 2.  These combined flows and loads under average day condition were evaluated in the Phase 1 
facilities planning effort.  A summary of these combined flows and loads are presented in Table 3-13.  For 
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Priority 1A. Redirect the 105 sump pumps identified through house to house building 
inspections and smoke testing (Table 4 of Draft Inflow Control Plan).  The WPCA 
is requiring private property owners with illegal inflow sources to fund removing 
these private inflow sources, therefore no cost has been estimated for this work.  
There will cost to the WPCA for administering and tracking inflow source 
removals.  
 

Priority 1B. Conduct building inspections for roof drains connected to the sewer system on 
Main Street within the limits of the DOT Main Street Reconstruction project. 
 

Priority 1C. Contact DOT to open a dialogue on integrating sump pump and roof drain 
connections into the DOT Main Street Reconstruction project. 
 

Priority 2. Eliminate the 44 private and five public inflow sources identified in Tables 2, 3, 
and 6 of the Draft Inflow Control Plan.  As noted above, the WPCA’s policy is that 
the cost of removing the private inflow sources is borne by the owner of the private 
property.  The total estimated cost to remove the three direct public inflow sources 
(Table 3) and the two indirect public inflow sources (Table 6), including 
engineering and contingencies, is approximately $2,100, and $22,000 
respectively. 
 

Priority 3. Conduct the remaining portion of the 254 follow-up building inspections 
(Attachment A of Draft Inflow Control Plan), after Priority 1B is completed, to verify 
that there are no sources of inflow at these locations.  It is anticipated that the 
follow-up building inspections would be conducted by Town staff, therefore no cost 
has been estimated for this work.  Implement sump pump removal actions for any 
sump pumps found connected to the sewer system. 
 

Priority 4. Locate and inspect the 84 manholes, identified in Attachment B of the Draft Inflow 
Control Plan, which were not inspected during prior investigations to further 
identify sources of leakage and to assess the physical condition of manholes in 
Sewer District No.1.  It is anticipated that Suez would uncover and inspect these 
manholes over time as part of system maintenance efforts, therefore no cost has 
been estimated for this work. 
 

Priority 5. Initiate the design and construction of the rehabilitation of 32 manholes as 
identified in Table 5 of the Draft Inflow Control Plan.  The total cost of manhole 
rehabilitation, including engineering and contingencies, is approximately 
$175,000. 

 
It is anticipated that completing the Priority 1A, 1B, 1C, 2, and 3 actions will reduce inflow by the target 
level of 1.0 mgd.  However it is recommended that Priority 4 and 5 should also be implemented whether 
the 1.0 mgd reduction is or is not achieved by the higher priority actions. 
 
An essential part of the recommended Inflow Control Plan is the inclusion of a public education outreach 
program and additional basement inspections as noted above.  It is also recommended that the Town 
track the removal of I/I from its system on a subarea by subarea basis.  To facilitate this process, a 
computer spreadsheet or database should be developed to track steps taken to contact owners of sump 
pumps or other inflow sources required to be removed.  Depending on the nature and extent of I/I 
removal work, it may be warranted to conduct post-construction flow monitoring as a means of 
documenting the I/I quantity removed from the system.  However, the scope of, and need for, a 
monitoring program should be determined by the WPCA on a case by case basis.  The South Street 
WWTF flows should continue to be monitored as the WPCA currently does to assess changes in flows 
resulting from I/I reduction, and confirm that the 1.0 mgd inflow removal target has been achieved.  If the 
target inflow reduction is not achieved, the need for further I/I removal, or the implementation of flow 
equalization should be assessed.   
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Flow Equalization.  As an alternative to reducing inflow to reduce peak flow, a flow equalization tank 
could be constructed.  A description of a flow equalization system and its estimated costs are below. 
 

Flow Equalization System Descriptions.  Providing flow equalization to the South Street 
WWTF would require constructing a tank or tanks to receive diverted peak flows that exceed 
either the WWTF hydraulic capacity or a target peak flow.  For the purposes of this evaluation the 
flow equalization would involve diverting influent flows at the South Street WWTF greater than 5.3 
MGD from the Influent Box adjacent to the Influent Building and temporarily storing excess peak 
flows in a new equalization tank.  Diverted flows up to one (1) million gallons would be stored or 
equalized temporarily until the peak flows subside. Once there is capacity available at the WWTF 
to treat the diverted flows, the stored or equalized flow would be returned to the Influent Box 
adjacent to the WWTF Influent Building for treatment.  To provide flow equalization a number of 
facilities would need to be constructed. These facilities are shown schematically in Figure 3-1 
and are described below.  

 
To divert the peak flows a new equalization flow diversion box (EQ diversion box) would be 
constructed as an expansion to the influent box adjacent to the Influent Building.  Note that to 
address other hydraulic capacity issues the influent box is being recommended for expansion as 
part of the Phase 2 Facilities Planning efforts with or without the inclusion of any flow equalization 
at the South Street WWTF.  See Chapter Nine for additional information.   For the purposes of 
peak flow diversion and flow equalization, the expanded influent/EQ diversion box would include 
an adjustable flow diversion weir gate that would allow flows in excess of the 5.3 MGD to be 
diverted to a new equalization tank by gravity through an eight inch pipe approximately 500 feet in 
length.  The new equalization tank would be located to the south of the Final Settling Tanks, 
occupying a portion of the existing Highway Department yard.  The equalization tank would be 
constructed below grade to allow for vehicular traffic to pass or park over the tank and around the 
existing Highway Department garage. The tank would likely need to be constructed with rock 
anchors to prevent flotation of the tank under high ground water conditions as the tank needs to 
be kept empty. The proposed location of the flow equalization tank is depicted in Figure 3-2. 

 
To provide the required one million gallons of storage volume, the equalization tank would be 
approximately 170 feet long, 40 feet wide, and have a sidewater depth of 20 feet.  The tank would 
be provided with coarse bubble diffusers and blowers to mix and aerate the tank contents to 
reduce potential odors.  The aeration system would start automatically once the water elevation 
(depth) in the tank reaches an adjustable set point and would operate until the water elevation 
drops below another adjustable set point.  Washdown of the tank would be required after an 
equalization event to reduce the potential for odors.  The existing effluent flushing water system 
would be extended to the equalization tank to provide washdown water through hose gates and 
hoses provided at numerous locations around the tank.  Exposed effluent flushing water piping 
would need to be heat traced.  

 
An equalization tank pump station would be constructed adjacent to the equalization tank to 
pump the tank contents back to the influent/EQ diversion box adjacent to the Influent Building 
when WWTF capacity becomes available after a wet weather event.  This facility would be a 
submersible pump station equipped with three 250 gallons per minute (gpm) variable frequency 
drive (VFD) driven pumps, with two operating pumps and the third serving as a redundant spare.  
This submersible equalization pump station would be approximately 8 feet by 10 feet and 25 feet 
deep.  It would be connected to the equalization tank, with an eight inch diameter pipe. The 
equalized flow would discharge from the pump station via a six inch return force main,  
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TABLE 4-2. CURRENT ROUTE 7 WWTF NPDES EFFLUENT PERMIT LIMITS 
 

Constituent / Compliance 
Element 

Days from Permit 
Issuance (other) Date 

Permit Issued - 9/18/2014 
Total Phosphorus   

Phase 1 Facility Plan (FP) Report 240 5/16/2015 
Engineering Report  (Phase 2 FP) 

Recommended Upgrades to 
Comply with Limits 

730  9/17/16 

Contract Documents for 
Compliance Upgrade 

180 (upon DEEP 
approval of Report) 

TBD 

Compliance Upgrade Completed 1,800 8/23/19 
 
 
SOUTH STREET WWTF PERMIT EFFLUENT LIMITS 
 
The current NPDES permit for the South Street WWTF was issued by the DEEP on September 29, 2015.  
A copy of the permit is included in Appendix G.  The permit contains a number of requirements that the 
Town must comply with through the operation and maintenance of the WWTF.  NPDES permits are 
issued for a five year period, and the current permit is due to expire on September 29, 2020.  As required 
by the permit, the Town must reapply for their permit 180 days in advance of the expiration of the existing 
permit.  Until the DEEP issues a new permit, the existing permit remains in effect.   Table 4-3 presents a 
summary of the different parameters and limits contained in the South Street WWTF permit. 
 
The South Street WWTF NPDES permit also contains a compliance schedule for meeting the zinc and  
phosphorus limits.  Table 4-4 summarizes the milestones in the permit.  This is an aggressive schedule 
and may need to be revised depending on the final plan for the South Street WWTF upgrade and the 
Route 7 WWTF upgrade.  
 
In addition to the specific NPDES permit issued for the South Street WWTF, the WWTF must also comply 
with the DEEP General Permit for Nitrogen Discharges.  This general permit contains yearly mass based 
effluent limits on total nitrogen which are based on the annual average daily total nitrogen discharged in 
pounds per day.  Total nitrogen limits for 79 municipal treatment plants in the state 1.0 mgd or larger are 
contained in the permit.  As noted above, the Route 7 WWTF is not included in the general permit. The 
general permit was renewed effective January 1, 2016 expiring in December, 2018.  The 2016 effluent 
limit for the South Street WWTF was 29 lbs/day.  At the annual average design flow of 1.0 mgd for the 
South Street WWTF this equates to an annual average total nitrogen concentration of 3.5 mg/l. 
 
Permit Impacts on South Street WWTF 
 
Phosphorus. The existing WWTF will not be able to meet the total phosphorus permit limits included in 
the NPDES permit without the installation of a tertiary phosphorus removal unit process.  A number of 
tertiary unit process alternatives were developed and evaluated to meet the new phosphorus limits.   
Descriptions and evaluations of these alternatives are included in Chapter Seven and the recommended 
process is included in Chapter Nine. 
 
Nitrogen.  The existing WWTF also will not be able to meet the total nitrogen permit limits included in the 
DEEP General Permit for Nitrogen Discharges without either purchasing nitrogen credits from the DEEP 
Nitrogen Credit Trading Program to comply with the effluent limit or providing upgrades the WWTF to 
produce an effluent that meets the limit.  A description and the evaluation of a number of process 
alternates to reduce the total nitrogen in the WWTF to meet the effluent limit alone or supplemented by 
purchasing credits is included in Chapter Seven and the recommended process is included in Chapter 
Nine. 
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TABLE 4-3.  CURRENT SOUTH STREET WWTF NPDES EFFLUENT PERMIT LIMITS  
 

Effluent Parameter Average 
Daily 

Average 
Monthly Maximum Daily Instantaneous 

Flow 1.0 mgd n/a n/a n/a 
BOD5 (Nov 1st to Mar 31st) n/a 20 mg/l 40 mg/l n/a 
BOD5 (Apr 1st to Oct 31st)  n/a 10 mg/l 20 mg/l n/a 
TSS (Nov 1st to Mar 31st) n/a 20 mg/l 40 mg/l n/a 
TSS (Apr 1st to Oct 31st)  n/a 10 mg/l 20 mg/l n/a 
Escherichia coli 1 n/a n/a n/a 410/100ml 
Ammonia-Nitrogen 

April 
May 

June 
July – September 

October 
November-March 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

 
7.3 mg/l 
4.9 mg/l 
2.3 mg/l 
1.6 mg/l 
2.7 mg/l 
n/a mg/l 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Dissolved Oxygen  
Apr 1st to Oct 31st 

 
n/a 

 
n/a 

 
n/a 

 
>6.0 mg/l  min. 

pH n/a n/a n/a 6-9 
Total Phosphorus  

Nov 1st to Mar 31st        
Apr 1st to Oct 31st 2 

 
n/a 
n/a 

 
1.0 mg/l 

0.16 mg/l 

 
2.0 mg/l 
0.31 mg/l 

 
n/a 
n/a 

Zinc 3 n/a 0.25 kg/d 0.33 kg/d n/a 
1. The geometric mean of E. Coli bacteria during a calendar month from May 1st to September 30th shall not 

exceed 126/100ml. 
2. Total phosphorus average seasonal load limit of 0.52 lb/day = 0.62 mg/l at 1.0 mgd.  
3. Total zinc maximum day load limit of 0.33 kg/day = 0.087 mg/l at 1.0 mgd and 0.016 mg/l at peak flow of 5.3 

mgd (see section below for peak flow projections) 
 

TABLE 4-4. SOUTH STREET WWTF NPDES PERMIT MILESTONE SUMMARY 
 

Constituent / Compliance 
Element 

Days from Permit 
Issuance (other) Date 

Permit Issued - 9/30/2015 

Zinc   
Engineering Report  (Phase 2 FP) 

Recommended Upgrades to 
Comply with Limits 

390 10/24/2016 

Contract Documents for 
Compliance Upgrade 

426 (upon DEEP 
approval of Report) 

TBD 

Compliance Upgrade Completed 1820 9/23/2020 
Total Phosphorus   

Engineering Report  (Phase 2 FP) 
Recommended Upgrades to 

Comply with Limits 
390 10/24/2016 

Contract Documents for 
Compliance Upgrade 

426 (upon DEEP 
approval of Report) TBD 

Compliance Upgrade Completed 1820 9/23/2020 
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ANTICIPATED SOUTH STREET WWTF EFFLUENT LIMITS WITH COMBINED SEWER DISTRICT NO. 
1 AND SEWER DISTRICT NO. 2 FLOWS 
 
As part of the Phase 2 facilities planning effort, an evaluation of the potential to decommission the Route 
7 WWTF and convey the Sewer District No. 2 flows to the South Street WWTF for treatment was 
conducted.  A description of this evaluation is included in Chapter Ten.  The conveyance and treatment of 
the flows from both Sewer District 1 and Sewer District 2 at the South Street WWTF would require 
modifications to the South Street WWTF effluent limits   
 
As part of the preparation of this report, a number of meetings and discussions with DEEP 
representatives were held regarding anticipated effluent limits that may be imposed on the WWTF with 
the treatment of both Sewer District No. 1 and No. 2 flows.  Table 4-5 presents a summary of the 
anticipated effluent limits with the conveyance and treatment of flows from Sewer District No. 1 and 
Sewer District No. 2 to the South Street WWTF provided by the DEEP. 
 

TABLE 4-5.  ANTICIPATED SOUTH STREET WWTF EFFLUENT PERMIT LIMITS WITH COMBINED 
SEWER DISTRICT NO. 1 AND SEWER DISTRICT NO. 2 FLOWS  

 

Effluent Parameter Average 
Daily 

Average 
Monthly Maximum Daily Instantaneous 

Flow 1.12 mgd n/a n/a n/a 
BOD5 (Nov 1st to Mar 31st) n/a 18 mg/l 40 mg/l n/a 
BOD5 (Apr 1st to Oct 31st)  n/a 9 mg/l 20 mg/l n/a 
TSS (Nov 1st to Mar 31st) n/a 18 mg/l 40 mg/l n/a 
TSS (Apr 1st to Oct 31st)  n/a 9 mg/l 20 mg/l n/a 
Escherichia coli 1 n/a n/a n/a 410/100ml 
Ammonia-Nitrogen 

April 
May 

June 
July – September 

October 
November-March 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

 
6.5 mg/l 
4.4 mg/l 
2.1 mg/l 
1.4 mg/l 
2.4 mg/l 
n/a mg/l 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 

Dissolved Oxygen  
Apr 1st to Oct 31st 

 
n/a 

 
n/a 

 
n/a 

 
>6.0 mg/l  min. 

pH n/a n/a n/a 6-9 
Total Phosphorus  

Nov 1st to Mar 31st        
Apr 1st to Oct 31st 2 

 
n/a 
n/a 

 
1.0 mg/l 

0.16 mg/l 

 
2.0 mg/l 
0.31 mg/l 

 
n/a 
n/a 

Zinc n/a 0.268 kg/d 0.355 kg/d n/a 
1. The geometric mean of E. Coli bacteria during a calendar month from May 1st to September 30th shall not 

exceed 126/100ml. 
2. Total phosphorus average seasonal load limit of 0.52 lb/day = 0.055 mg/l at 1.12 mgd.  
3. Total Zinc maximum day load limit of 0.33 kg/day = 0.084 mg/l at 1.12 mgd and 0.016 mg/l at peak flow 

of 6.0 mgd (see section below for peak flow projections). 
 
Based on discussions with DEEP, the South Street WWTF would be able to receive a modification to the 
total nitrogen load in the DEEP General Permit for Nitrogen Discharges with both sewer district flows 
being conveyed to and treated at the South Street WWTF.  Based on input from DEEP, the annual 
average daily total nitrogen effluent limit for the South Street WWTF treating flows from both sewer 
districts would be 32 lbs/day.  At the annual average design flow of 1.12 mgd for the South Street WWTF 
this equates to an annual average total nitrogen concentration of 3.4 mg/l, slightly lower than the total 
nitrogen concentration for Sewer District No. 1 flows only.   
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Permit Impact on South Street WWTF 
 
Similar to the discussion on the South Street WWTF treating Sewer District No. 1 flows only, the WWTF 
will not be able to meet either the effluent total phosphorus limits or the total nitrogen limits treating flows 
from both sewer districts.   Descriptions and evaluations of alternatives to meet these limits are included 
in Chapter Seven and the recommended processes are included in Chapter Nine.  In addition, the 
additional requirements and costs to convey and treat the additional flows and loads to meet the effluent 
limits for the combined flows from the two sewer districts at the South Street WWTF are included in 
Chapter Ten.  Finally the recommended wastewater system upgrades for both sewer districts are 
summarized in Chapter Eleven. 
 
 
DESIGN CRITERIA 
 
Design criteria have been established for use in the development and evaluation of the wastewater 
management alternatives for this Facilities Plan.  These criteria are described below. 

Planning Horizon 
 
The planning horizon was based on a 20 year planning period with current or baseline year being 2015 
which was used in the Phase 1 Facilities Plan to evaluate existing flow and loading conditions in the two 
sewer districts and to project flows to the year 2035.  In addition the 20 year planning period has been 
used to assess the condition of the facilities and systems at both WWTFs to determine if the discrete 
systems will be able to provide service to for the planning period.  Finally, the 20 year planning period 
was used to compare upgrade alternatives as it related to the development of operation and maintenance 
costs and present worth costs 
 
Flows and Loadings 
 
The current average and peak conditions flow and loads and the projected 2035 average flows and loads 
for Sewer District No. 1 and Sewer District No. 2 are summarized in Chapter Three, and discussed in 
detail in the Phase 1 Facilities Plan report.  This section further summarizes the projected 2035 flows and 
loads from the two sewer districts to their respective WWTFs under peak flow conditions.  In addition this 
section summarizes the current and projected year 2035 flow and loading projections for the alternative 
where the Route 7 WWTF is decommissioned and all of the flows and loads from Sewer District No. 1 
and Sewer District No. 2 are conveyed to and treated at the South Street WWTF.  The current average 
and peak conditions flow and loads and the projected year 2035 flow and loads under peak and average 
flow conditions are for Sewer District No. 1, Sewer District No. 2 and the combined Sewer Districts are 
summarized in Table 4-6, Table 4-7, and Table 4-8 respectively.   As noted in Chapter Three, the 
projected peak flows at the South Street WWTF have been reduced by 1.0 million gallons per day due to 
the inflow reduction plan or if need be the future construction of an onsite equalization tank.  These 
reduced peak flow values are indicated in Table 4-6 and Table 4-8.  

 
Effluent Quality Requirements 
 
Wastewater treatment alternatives were developed to provide a level of treatment that meets the existing 
and anticipated future effluent limits imposed by the DEEP through the NPDES permit process as noted 
in the section above as well as to meet the DEEP General Permit for Nitrogen Discharges through 
treatment alone or in connection with purchasing nitrogen credits. 

 
Process Sizing Criteria 
 
In developing and sizing wastewater treatment alternative processes, the primary sizing criteria used 
were contained in TR-16, Guides for the Design of Wastewater Treatment Works prepared by the New 
England Interstate Water Pollution Control Commission. These criteria specify design loading rates and 
operating parameters for unit treatment processes.  Examples include clarifier overflow rates, aeration  
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TABLE 4-6. SEWER DISTRICT NO. 1 (SOUTH STREET WWTF) CURRENT AND PROJECTED YEAR 

2035 WASTEWATER FLOWS AND LOADS 
 

Constituent 
 

2015 1 
 

2035 

Average Daily Flow, (mgd) 0.85 1.00 
Peak Flow, (mgd) 5.322  5.322 

BOD5 (lb/day) 1,550 1,830 
BOD5 (mg/l) 219 219 
TSS (lb/day) 1,643 1,940 
TSS (mg/l) 233 233 

TKN (lb/day) 176 210 
TKN (mg/l) 24.8 25.2 

Total Phosphorus (lb/day) 28.4 35.0 
Total Phosphorus (mg/l) 4.0 4.2 

Total Zinc (kg/day) 0.799 0.940 
Total Zinc (mg/l) 0.248 0.248 

1. Current concertation data was truncated to eliminate potentially unrepresentative date due to 
the potential impact of septage on the influent samples.  See Chapter Three for more 
information. 

2. Peak flow includes a reduction of 1.0 mgd due to inflow reduction or the construction of an 
equalization tank. 

 
 

TABLE 4-7. SEWER DISTRICT NO. 2 (ROUTE 7 WWTF) CURRENT AND PROJECTED YEAR 2035 
WASTEWATER FLOWS AND LOADS 

 

Constituent 1 
 

2015 
 

2035 

Average Daily Flow, (mgd) 0.053 0.12 
Peak Flow, (mgd) 0.36 0.72 

BOD5 (lb/day) 124 280 
BOD5 (mg/l) 280 280 
TSS (lb/day) 102 230 
TSS (mg/l) 226 230 

TKN (lb/day) 15.6 2 33 2 
TKN (mg/l) 33 2 33 2 

Total Phosphorus (lb/day) 1.46 6.0 2 
Total Phosphorus (mg/l) 3.3 6.0 2 

Total Zinc (kg/day) 0.026 0.059 
Total Zinc (mg/l) 0.128 0.128 

1. All data is based on July 2010 to June 2013 with the exception of zinc data which was from 
Feb/Mar 2016 

2. Assumed values based on medium/high strength wastewater (M&E Text 5th Ed.). 
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TABLE 4-8. SEWER DISTRICT NO. 1 AND SEWER DISTRICT NO. 2 COMBINED CURRENT AND 
PROJECTED YEAR 2035 WASTEWATER FLOWS AND LOADS 

 

Constituent 
 

2015 
 

2035 

Average Daily Flow, (mgd) 0.903 1.12 
Peak Flow, (mgd) 5.68 1 6.00 1 

BOD5 (lb/day) 1,674 2,110 
BOD5 (mg/l) 222 226 
TSS (lb/day) 1,745 2,170 
TSS (mg/l) 232 232 

TKN (lb/day) 192 234 
TKN (mg/l) 25.4 25.1 

Total Phosphorus (lb/day) 29.6 41 
Total Phosphorus (mg/l) 4.0 4.4 

Total Zinc (kg/day) 0.825 1.00 
Total Zinc (mg/l) 0.241 0.236 

1. Peak flow includes a reduction of 1.0 mgd due to inflow reduction or the construction of an 
equalization tank. 

 
basin mixed liquor concentrations, disinfection contact time, and filter loading rates.  These criteria were 
also used in the Phase 1 Facilities Plan in evaluating the capacity of the existing plant.  Other criteria 
used include the Manual of Practice (MOP) 8 – Design of Wastewater Treatment Plants prepared by the 
Water Environment Federation, and Wastewater Engineering – Treatment and Reuse prepared by 
Metcalf & Eddy, Inc. 
 
Reliability/Redundancy Criteria 
 
Wastewater treatment systems by design inherently involve extensive use of mechanical and electrical 
equipment. To plan for the necessary maintenance and repair of this equipment, redundancy is provided.  
The amount of redundancy for a system or component depends on how critical that system or component 
is for plant operation.  For most equipment, multiple units are provided. For the liquid process systems, 
the tankage and equipment is sized to effectively convey the peak flow with one unit out of service with 
some level of treatment.  For wastewater pumping systems, the pumping facilities must be capable of 
pumping the peak flow with the largest unit out of service.  Solids handling systems are typically provided 
in multiple units and sized to handle the maximum month loadings.  For the South Street WWTF, a single 
mechanical new sludge thickening/dewatering unit has been assumed with the existing sludge gravity belt 
thickener and belt filter press dewatering unit retained as a spare.  In addition provisions for sludge 
storage will be provided. 
 
Standby power should be provided to maintain operation in the event of a failure of the primary utility 
power.  Standby power facilities are provided to meet EPA’s Class I reliability requirements, together with 
the NPDES permit requirements to provide a minimum of primary treatment and disinfection, with the 
added demand of keeping the biological process viable during a prolonged power outage. 
 
 
BASIS FOR COST ESTIMATES 
 
Cost estimates for the alternatives in this Facilities Plan are based on the operation of the WWTFs at an 
annual average daily flow and load over the planning period.  A linear flow and loading increase has been 
assumed for the 20 year planning period.  These costs include capital and operation and maintenance 
(O&M) costs. 
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Capital Costs 
 
Capital costs include estimated construction costs for structures, process and auxiliary equipment, piping, 
instrumentation and controls.  The estimated base construction costs include the materials, labor, and 
equipment for installation as well as a mark up for contractor overhead and profit.  The construction costs 
were developed using 4th quarter 2016 dollars at an Engineering News Record construction cost index of 
10442.   In addition the capital cost estimates include a 30 percent final design allowance for the WWTF 
and Pump Stations upgrades and a 20 percent final design allowance for force mains outside of the 
WWTF property (see Chapter Ten for Route 7 WWTF Decommissioning alternatives).  To provide a total 
estimated capital cost, a 35 percent allowance for engineering and contingencies has been added to the 
base construction cost of each project element.  Finally, the total estimated project costs have been 
escalated at 3.0 percent per year to the projected March 2020 midpoint of construction to give an 
estimated escalated total project cost. 
 
The total estimated capital costs are preliminary planning level costs and have been developed based on 
a number of assumptions and may not represent the final project capital costs for the facilities once 
designed.  The final costs could be higher or lower depending on what decisions are made during the 
design phase, how the final facilities are constructed, and when the final facilities are constructed. 
 
O&M Costs 
 
Operation and maintenance costs are the estimated costs to operate and maintain the facilities over the 
project planning period. The estimated O&M costs were based on power consumption, operation and 
maintenance labor (developed based on The Northeast Guide for Estimating Staffing at Publicly and 
Privately Owned Wastewater Treatment Plants prepared in November 2008 by the New England 
Interstate Water Pollution Control Commission (NEIWPCC)), maintenance materials and 20 years of 
operation.  Unit prices for power, chemicals, labor, and sludge disposal (as applicable) were escalated at 
2.5 percent per year.  The per pound cost for nitrogen credits (purchased and sold as applicable) were 
escalated at 3.0 percent per year. 
 
Present Worth 
 
The comparison of cost for different alternatives has been prepared on a present worth basis. The 
present worth for O&M costs are the annual O&M costs expressed as a present worth value in 4th quarter 
2016 dollars. A discount rate of 4.0 percent was used to develop the present worth costs.   
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constructability is an issue. The new pump station should also include a magnetic flow meter for recording 
the influent flow and flow pacing of the total phosphorus removal chemical feed system.  
 
Preliminary Treat ment  
 
The Route 7 Pump Station conveys flow to the Route 7 WWTF influent channel and headworks for 
preliminary treatment. The current configuration of the influent channel only allows for one pump to be 
operational at the pump station, as the influent channel overflows when the second pump is turned on.  A 
new equipment configuration should be evaluated to handle the flows conveyed by the influent pumps.  
The headworks systems at the Route 7 WWTF are located outside. These systems include an influent 
box, aerated grit chamber, and channel grinder. There is also a bypass channel, which contains a 
manually cleaned bar rack.  The grit chamber is shown in Figure 5 -1. 
 

 
 

FIGURE 5-1. ROUTE 7 WWTF GRIT CHAMBER 
 
The grit chamber has a capacity of 0.75 million gallons per day (MGD) and consists of an aerated 
chamber and a grit screw. The grit screw operates on a timer. Operations staff noted that they may only 
remove one to two barrels of grit per year and little grit is observed in the primary settling tanks. The 
design criteria for the aerated grit chamber are presented in Table 5-2.  
 

TABLE 5 -2. ROUTE 7 WWTF AERATED GRIT CHAMBER DATA 
 

Parameter  Value  
Grit Chamber  1 

Dimensions   
Length, ft 12.66 
Width, ft 2.5 
Average Depth, ft  5.05 

Volume, ft3 160 
Volume, gallons 1,197 

Grit Collector  1 
Screw Conveyor 1 
Motor Size, HP 1 

Aeration Blowers  1 
Type Positive Displacement 

Rotary Lobe 
Motor Size, HP 0.78 
Capacity, CFM 11 @14.4 psi 

 
The channel grinder was installed two to three years ago to replace an existing comminutor. 
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The headworks equipment is functional; however, due to the age of the equipment (with the exception of 
the grinder) and the fact that it is located outside, the equipment is approaching the end of its serviceable 
life and should be considered for replacement. It is also recommended that any new headworks 
equipment be enclosed to provide protection from the elements and to contain odors. Odor control should 
be considered, as well as providing screening of the influent flow versus grinding.   
 
Primary Settling Tanks  
 
Flow from the headworks is directed to two primary rectangular settling tanks with slotted pipe scum 
removal. The design criteria for the primary settling tanks are summarized in Table 5-3. The sludge 
collection chain and flights in the tanks were replaced five years ago; however, the drives and scum 
skimmer pipes were not replaced are still original from the 1985 plant construction. Full replacement of 
the sludge collection mechanism, launders, weir and scum collection equipment should be considered.  
 

TABLE 5-3. ROUTE 7 WWTF PRIMARY SETTLING TANK DATA  
 

Parameter  Value  
Primary Settling Tanks  2 

Type Rectangular 
Dimensions (each)  

Length, ft 32 
Width, ft 7 
Depth, ft 8 
Surface area, ft2 224 
Volume, gallons 13,405 

Overflow rate, gpd/ft2  
Average Flow (0.05 MGD) 118 
Peak Hourly Flow (0.36 MGD) 804 

Detention Time (hours)  
Average Flow (0.05 MGD) 12.14 
Peak Hourly Flow (0.36 MGD) 1.79 

 
The primary settling tank effluent troughs have hydraulic limitations and alternatives to relieve them 
should be considered.   
 
Equalization Tank  
 
Following the primary settling tanks, flow is directed to the equalization tank.  The equalization tank is 
shown in Figure 5 -2. The design criteria for the equalization tank are outlined in Table 5-4.  The 
equalization tank provides little to no flow equalization and it operates in a flow through mode. The 
existing flow control valves and lower tank discharge piping are not operational. As a result, flow exits the 
tank through an overflow pipe at the top of the tank. The tank is aerated with coarse bubble aeration 
diffusers and a single positive displacement blower. The aeration diffusers and blower are approaching 
the end of their serviceable life and should be considered for replacement. 
 
While in the current operating mode the equalization tank provides no flow equalization, it does provide 
some loading equalization and the aeration may provide some benefit. The reestablishment of the full 
functionality of the equalization tank is recommended, as well as the replacement of the aeration system.  
The equalization tank overflow pipe has a hydraulic limitation and alternatives to relieve it should be 
considered.   
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FIGURE 5-2.  ROUTE 7 WWTF EQUALIZATION TANK  
 

TABLE 5 -4. ROUTE 7 WWTF EQUALIZATION TANK DATA  
 

Parameter  Value  
Equalization Tank  1 

Dimensions   
Length, ft 32.3 
Width, ft 28 
Depth, ft  8.25 

Aeration Blower  1 
Type Positive Displacement 

Rotary Lobe 
Motor Size, HP 1.9 
Capacity, CFM 65 @14.4 psi 

 
Rotating Biological Contactors  
 
Two rotating biological contactors (RBCs) are located downstream of the equalization tank. The design 
criteria for the RBCs are summarized in Table 5-5. The existing media and shafts on the RBCs were 
replaced in the year 2000. The bearing and drives on RBC No. 1 were replaced recently, but RBC No. 2 
has its original equipment.  The fiberglass covers are original. Operations staff built enclosures around 
the drive units to prevent freezing and icing during winter months. Both RBC units should be considered 
for full replacement of their media, drives, shafts, and covers.  
 

TABLE 5 -5. ROUTE 7 WWTF ROTATING BIOLOGICAL CONTACTOR DATA  
 

Parameter  Value  
Rotating Biological Contactors  2 

Dimensions (each)  
Diameter, ft 12 
Length, ft 25 

Total Area, ft2 200,000 
Hydraulic Loading Capacity (gpd/ ft2)  

Average Flow (0.05 MGD) 0.27 
Peak Hourly Flow (0.36 MGD) 1.5 

 
The freeboard between the water surface and the top of the tank is less than the one foot required by TR-
16. Alternatives should be considered to address the limited freeboard.  
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Secondary  Settling Tanks  
 
Flow from the RBCs is directed to two secondary rectangular settling tanks with slotted pipe scum 
removal. The design criteria for the secondary settling tanks are summarized in Table 5-6. The sludge 
collection chain and flights in the tanks were replaced five years ago; however, the drives and scum 
skimmer pipes were not replaced and are still original from the 1985 plant construction. Full replacement 
of the sludge collection mechanism, launders, weir and scum collection equipment should be considered.  
 

TABLE 5 -6. ROUTE 7 WWTF SECONDARY SETTLING TANK DATA  
 

Parameter  Value  
Secondary  Settling Tanks  2 

Type Rectangular 
Dimensions (each)  

Length, ft 28 
Width, ft 7 
Depth, ft 7 
Surface area, ft2 196 
Volume, gallons 10,263 

Overflow rate, gpd/ft2  
Average Flow (0.05 MGD) 135 
Peak Hourly Flow (0.36 MGD) 918 

Detention Time (hours)  
Average Flow (0.05 MGD) 9.29 
Peak Hourly Flow (0.36 MGD) 1.37 

 
The final settling tank effluent troughs have hydraulic limitations and alternatives to relieve them should 
be considered.   
 
UV Disinfection  
 
Ultraviolet (UV) disinfection is used to disinfect the secondary settling tank effluent. The UV disinfection 
system consists of a single open channel Trojan 3,000 PTP unit that was installed within the last 10 
years.  The UV Disinfection System is shown in Figure 5 -3.  The design criteria for the UV disinfection 
system are summarized in Table 5-7. The UV system is not expected to provide reliable service for the 
next 20 years and should be considered for replacement.  
 

 
 

FIGURE 5-3.  ROUTE 7 WWTF UV DISINFECTION SYSTEM 
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TABLE 5 -7. ULTRAVIOLET DISINFECTION SYSTEM DATA  
 

Parameter  Value  
UV Channels  1 

Dimensions  
Length, in 96 
Width, in 12 
Depth, in 9 

Banks per Channel 1 
Modules per Bank 4 
Lamps per Module 2 

 
The UV system requires labor intensive manual cleaning including the operators having to remove the 
bulb racks frequently and wipe them down with a harsh chemical cleaning solution. Installation of an 
automatically cleaned system should be considered to avoid this hazardous cleaning process. There is 
currently no operating eyewash station at the UV disinfection system and a station is recommended if 
manual bulb cleaning is continued. The UV system also does not have the capacity to handle the design 
peak flow and maintain the recommended one foot of freeboard. Should the system be replaced, 
installation of a system with a higher flow capacity is recommended. If the system is not replaced, 
alternatives should be considered to address the system’s hydraulic limitations.  
 
Plant Water System  
 
The use of the existing plant water system was discontinued with the installation of the open channel UV 
system and a local well provides limited non-potable water for the plant. The original plant water pumping 
system was installed adjacent to the plant water wet well. The installation of a new plant water system 
should be considered to facilitate maintenance operations and allow for wash down of all structures, 
equipment, and systems at the WWTF.  
 
 
ROUTE 7 WWTF SOLIDS HANDLING PROCESSES 
 
Sludge Pumping  
 
Each set of primary and secondary settling tanks is served by a single 30 gpm sludge and scum plunger 
pump. Sludge wasting is performed manually. These pumps are located in the Primary Sludge Pump 
Station and Secondary Sludge Pump Station, which have nearly identical layouts.  One of the sludge 
pump stations is shown in Figure 5 -4.   The design criteria for the sludge pumps are summarized in 
Table 5-8. The two pumps are well beyond their expected serviceable life and should each be considered 
for replacement with two pumps in each pump station to provide redundancy. 
 

 
 

FIGURE 5-4.  ROUTE 7 WWTF SLUDGE PUMPING STATION 
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TABLE 5 -8. ROUTE 7 WWTF PRIMARY AND SECONDARY SLUDGE AND SCUM PUMP DATA 
 

Parameter  Value  
Sludge  and Scum  Pumps  2 

Type Simplex Plunger 
Capacity, gpm  30 @ 5 ft TDH 
Motor, HP 1 

 
The pumps are located in below grade valve vaults that require the operators to enter a confined space 
for access. Consideration should be given to allow operation of the pumps at grade without entering the 
confined space valve vaults.  
 
Sludge Storage   
 
The Route 7 WWTF has two aerated sludge storage tanks for primary and secondary sludge storage 
prior to the sludge being hauled off-site.  The sludge storage tanks are shown in Figure 5 -5.  The design 
criteria for the sludge storage tanks are summarized in Table 5-9. The aeration system is only operated 
one day prior to liquid sludge being removed from the tanks for offsite disposal. Due to its age, 
replacement of the aeration system should be considered. Sludge is hauled offsite one or two times per 
month and thickening is not required. Hauling currently requires the use of a vacuum truck with access at 
the top of the tank. Improvements to truck loading operations, including the installation of a pump out 
system or the installation of a truck connection at grade, should be considered. During filling of the sludge 
storage tanks from the sludge pumping stations, there is only a local alarm on the tank level sensing 
system that sounds and can be difficult to hear. Improvements to tank level monitoring should be 
considered. 
 

 
 

FIGURE 5-5.  ROUTE 7 WWTF SLUDGE STORAGE TANKS  
 

TABLE 5 -9. SLUDGE STORAGE TANK DATA  
 

Parameter  Value  
Sludge Storage Tanks  2 

Dimensions (each)  
Length, ft 15 
Width, ft 8.5 
Depth, ft 14 
Volume, gallons 11,445 

Sludge Storage Tank Blowers  2 
Type Positive Displacement 

Rotary Lobe 
Motor Size, HP 1.9 
Capacity, CFM 65 @ 14.4 psia 

Supernatant Pump  1 
Motor size, HP 1 
Capacity, gpm 50 @45-50 ft TDH 
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The tanks have a supernatant decant pump to pump supernatant back to the WWTF headworks to allow 
thickening of the sludge. The existing supernatant pump is a residential grade ¼ horsepower sump pump 
that is not adequate for the service for which it is currently used. Replacement of the supernatant pump 
and piping to the headworks should be considered.  

 
 

ROUTE 7 WWTF ANCILLARY  FACILITIES 
 
Instrumentation and Control Systems    
 
The Route 7 WWTF is not staffed full time and is periodically visited for routine operations.  The Route 7 
WWTF currently has no local or remote alarms should any mechanical equipment fail.  As part of the 
National Pollutant Discharge Elimination System (NPDES) permits for the WWTF, reports of plant 
operating data are required to be submitted to the CT DEEP.  Currently, with no automated data 
collection system, those reports are generated manually.   
 
The WWTF’s single flow meter is an ultrasonic level element and weir system located in the effluent 
flushing water pump station. It outputs a signal to the effluent chart recorder in the first floor of the Control 
Building.   
 
Due to its age, the limited instrumentation at this facility is not expected to provide reliable service in the 
future. Providing WWTF system monitoring as well as local and remote alarm capability should be 
considered.  
        
Architectural Components    
 
Several of the tanks at the Route 7 WWTF, including the grit chamber, primary settling tanks, equalization 
tank, and secondary settling tanks, have spalling and/or cracked concrete in many locations at the 
guardrail bases. The guardrails, which are in good condition, have been modified with plastic netting 
covers in order to prevent leaves from accumulating in the tanks. The hatches to the primary and 
secondary sludge stations are in poor condition. The roof of the Control Building is deteriorating and at 
the end of its serviceable life. 
 
Due to the age and existing conditions, upgrades to the WWTF railings and hatches and installation of 
covers on some of the process tanks should be considered. It is recommended that the roof of the control 
building be replaced, and upgrades to the laboratory space, including painting and replacing ceiling tiles, 
laboratory furniture, lighting, and flooring, be considered.  
 
Structural Components  
 
As discussed with the architectural components, the exposed concrete on the majority of the process 
tanks are showing cracking, particularly around the guardrail posts. The Control Building does not appear 
to require structural repair. Sealing of the guardrail posts and crack and surface repair of the tanks and 
slabs throughout the site should be considered.  
   
HVAC Systems  
 
In general, the HVAC equipment and systems at the Route 7 WWTF are in poor condition and many are 
past their expected service life. Most of the rooms have no ventilation and either corroded heaters or no 
heat. Temporary heaters, dehumidifiers and portable air conditioning units have been provided in some 
areas. Upgrades to the HVAC systems in the primary and secondary sludge pumping stations, plant 
water station and UV disinfection area, and the Control Building area including the laboratory, the 
electrical room, and the storage room should be considered.  
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Electrical Systems   

The Route 7 WWTF main electrical distribution equipment was installed in the mid-1980s, and is currently 
obsolete and past its service life. As a result, newly produced spare parts are no longer readily available 
and there is limited manufacturer support for maintenance and repair. The WWTF main electrical 
distribution panel (MDP) is rated for 400 amps, 208 VAC and it may not have the capacity to support a 
facility upgrade.  
 
As part of a WWTF upgrade, consideration should be given to the following: 

�x Removing and replacing the facility’s electrical distribution system in its entirety.  
�x Replacing the existing utility transformer with new a transformer with rated KVA matching any 

future facility upgrade.  
�x Replacing the standby generator  
�x Replacing the WWTF lighting systems with energy efficient type lighting (LED).  
�x Providing the WWTF with the following new systems: 

a. Fire alarm system.  
b. Emergency and exit lights. 
c. Lightning protection system.  
d. Security system. 
e. Power monitoring system. 

�x Performing electrical short circuit and coordination studies and providing all new electrical 
equipment with arc flash labels in accordance with the requirement of the NEC, NFPA-70E and 
IEEE 1584. 

�x Protecting the electrical systems from flood damage.  
 
Fuel Oil Systems  
 
There is a single fuel storage tank at the WWTF to serve the standby generator. It is in a 500 gallon 
above ground “Convault” concrete storage tank. Due to its age, this tank should be considered for 
replacement with any future upgrade to provide reliable service to the WWTF for the next 20 years.  
 
Civil/Site Components    
 
The site lighting, paving and curbing, and fence are in poor condition and should be considered for 
replacement.  
 
There is no potable water at the plant because the well that is used for the plant water system is reported 
to be heavily laden with iron and does not provide adequate pressure for use in the facility.  Connecting 
the Route 7 WWTF to the Town water supply should be considered. Potable water would be required for 
emergency showers and eyewash stations.  
 
Resiliency 
 
Upgrades to the WWTF should take into consideration resiliency issues specifically those to address 
flooding potential as well as backup power.  TR-16 recommends that the critical equipment, which 
includes conveyance and treatment system components, be able to maintain flow as well as primary 
treatment and disinfection during flood events.  As a result, this requires protection of these systems as 
well as other support systems which include electrical distribution, standby power systems, as well as 
instrumentation and control systems.  The design flood elevation recommended by TR-16 is three feet 
above the 100 year flood elevation for critical equipment and two feet above the 100 flood elevation for 
non-critical equipment.  The 100 year flood elevations should be based on the most recent information 
from the Federal Emergency Management Agency (FEMA).  The current 100 year flood elevation at the 
Route 7 WWTF is 491 (referenced to the National Geodetic Vertical Datum (NGVD) 1988), and the entire 
WWTF site is above this elevation.  In fact the entire WWTF site is above the 500 year flood level.  The 
first floor elevation of the Control Building of elevation 503.0 NGVD 1929 (or ~ 502.1 NGVD 1988) is 
greater than 3 feet above the 100 year flood elevation, however the lower floor of the building, at 
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elevation 493.0 (or ~ 492.1 NGVD 1988), is less than 3 feet above the 100 year flood evaluation. 
Addressing this constraint will need to be considered in alternatives where the Control Building is 
upgraded and reused.   
 
Backup power recommendations from TR-16 include providing backup power with sufficiency capacity for 
critical WWTF systems as well as providing sufficient fuel storage for the backup power systems to run 48 
hour at peak flow conditions and 96 hours at average conditions.  The existing standby generator is also 
located well above the 100 year flood elevation.  Resiliency elements should be considered with any 
Route 7 WWTF upgrades. 
 
Tank Covers and Odor Control Upgrades  
 
Tank covers should be considered to help control odors, to keep leaves out of the tanks, and to reduce 
algal growth. The following tanks should be considered for covers for odor and/or leaf control: existing 
headworks (if not enclosed in a building), primary settling tanks, equalization tank, secondary settling 
tanks and sludge storage tanks.  
 
Hazardous Materials  
 
As part of the existing conditions evaluation, a hazardous materials survey was performed at the Route 7 
WWTF to help identify areas where lead paint, asbestos, and PCBs containing building materials are or 
may be present.  The investigations were performed by HYGENIX, Inc. from Stamford, CT. On-site lead 
analysis was performed using an X-ray fluorescence analyzer. For asbestos, samples of suspect building 
materials were collected and tested by an off-site laboratory. Finally, for building materials suspected of 
containing PCBs either chip samples, bulk samples or wipe samples were collected and tested by an off-
site laboratory.    
 
The purpose of the survey was not to completely evaluate all building materials on site but to get a 
representative sample collection from different suspected hazardous building materials that were readily 
accessible and did not impact the building material functionality (for example the roof).  The survey results 
are to be used as a baseline for future investigation and to allow for a preliminary estimate of cost to 
remove and remediate these materials during a WWTF upgrade project.  Table 5-10 presents a summary 
of the hazardous materials positively identified or assumed at the WWTF from the survey.  

 
TABLE 5 -10. ROUTE 7 WWTF HAZARDOUS MATERIALS SURVEY FINDINGS  

 
Hazardous 

Material  
Location  Description  Comments  

Lead     
 Plant Water Station Metal Pipe  
 Control Building Yellow Stair Paint 

Metal Desks 
Metal Fume Hood 

 

Asbestos     
 Control Building  Lab Hood  
 Building Foundations Mastic  Assumed 1 
PCBs    
 Grit Chamber Green Air Piping Paint   

1.  Area could not be accessed for sampling  
 
 
SOUTH STREET WWTF INTRODUCTION 
 
Figure  2-2 presents the existing layout of the South Street WWTF site and identifies the major plant unit 
processes and facilities.  In addition, a process flow schematic illustrating the existing liquid and residuals 
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unit processes for the South Street WWTF is presented in Figure 2-3.  These processes are described in 
the sections below. 
 
   
SOUTH STREET WWTF LIQUID PROCESSES   
 
Influent Conveyance  
  
Under normal conditions, the flow from the Town’s Sewer District No. 1 is conveyed to the South Street 
WWTF Influent Building through a combination of a gravity sewer and an on-site submersible pump 
station (Influent Pump Station). Sewer District 1 is the largest of the Town’s sewer districts, serving 
downtown Ridgefield and the surrounding areas. Sewer District No. 1 collects wastewater from 
approximately 1,230 acres, which represents about 5.5 percent of the Town’s area. The gravity sewer 
system consists of approximately 100,000 feet of sewers ranging in size from 6 inches to 18 inches, with 
approximately 1,760 billed service accounts. The Influent Pump Station design criteria are summarized in 
Table 5-11. 
 

TABLE 5 -11. SOUTH STREET WWTF INFLUENT PUMP STATION DATA  
 

Parameter  Value  
Wetwell  1 

Diameter, ft 8 
Valve Vault   

Length, ft 6 
Width, ft 6 

Influent Pumps  2 
Type Recessed Impeller 

Submersible 
Capacity, gpm  680 @ 15 ft TDH 
Motor 10 

 
During infrequent wet weather events, a portion of the South Street WWTF influent flow has been 
conveyed to the Influent Building through a trailer mounted pumping system that supplements the Influent 
Pump Station. The DEEP considers the use of the trailer mounted pumping system a bypass and the 
Town is required to file a bypass report each time this pumping system is used. As a result, it is 
recommended that alternatives be considered to eliminate the use of this trailer mounted pumping 
system. Also during wet weather events, it has been reported that the influent box at the Influent Building 
has a high water surface elevation is very turbulent, and is believed to limit hydraulic capacity. It is 
recommended that alternatives be considered to reconfigure this box. 
 
Septage Receiving  
 
The septage receiving station accepts septage from the unsewered population of the Town of Ridgefield. 
The septage receiving station is located west of the Control Building and consists of an unloading area, 
storage tanks, and pumping facilities with only manual screening.  The septage receiving area is shown in 
Figure 5 -6.  The design criteria for the septage receiving station are summarized in Table 5-12 below.  
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FIGURE 5-6.  SOUTH STREET WWTF SEPTAGE RECEIVING AREA  
 
 

TABLE 5 -12. SOUTH STREET WWTF SEPTAGE RECEIVING STATION DATA  

Parameter  Value  
Septage Tanks  2 

Dimensions (each)  
Length, ft 16 
Width, ft 10 
Depth, ft 7 
Effective Storage, ft 4 

Capacity (each), gallons 4,800 
Septage Transfer Pumps  2 

Type Submersible Chopper 
Capacity (each), gpm  200 @ 15 ft TDH 
Motor, HP 1.5 

 
The septage trucks park alongside the septage receiving station and septage is unloaded from the trucks. 
The station is designed for unloading one truck at a time.  The septage flows through a coarse screening 
grate directly into one of two septage holding tanks. The effective storage between the tank float switches 
is 4 ft. with the switches located 2 ft. and 6 ft. above the base of the tank, respectively. There is also a 
high water alarm at 7 ft. above the base of the tank.   
 
Stored septage is periodically transferred directly to the South Street WWTF Influent Building by two 
septage transfer pumps, one located in each septage tank. These pumps were installed in 1987 as a part 
of a septage handling upgrade. The pumps can be accessed through a hatch on top of each septage 
holding tank for maintenance. Debris is removed from the tanks a few times per year by a contract tank 
cleaner (McVac). 
 
Consideration should be given to updating the septage area to reduce the pump out of debris and 
providing it with odor control.  
 
Preliminary  Treatment    
 
All equipment providing preliminary treatment of raw wastewater is located in the Influent Room of the 
Influent Building.  The Influent Room of the Influent Building is shown in Figure 5 -7.  The design criteria 
for the preliminary treatment equipment are summarized in Table 5-13.  
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FIGURE 5-7.  SOUTH STREET WWTF INFLUENT BUILDING  

 
TABLE 5 -13. SOUTH STREET WWTF PRELIMINARY TREATMENT EQUIPMENT  DATA 

 
Parameter  Value  

Mechanical Bar Screen  1 
Drive, HP 0.5 
Capacity, MGD 4.1 
Opening Size, in 1 

Vortex Grit Removal System  1 
Grit Pump 1 

Type Vertical, close-coupled, 
vacuum primed with 

curved vane flow inducer 
Capacity, gpm 175 @ 41.2 ft TDH 
Motor, HP 7.5 
Screen 1/16-in stainless steel 

wedge wire 
Manually Cleaned Fine Screen  1 

Opening Size, in 3/8 
 
Two parallel channels are located immediately downstream of the influent box. One channel contains a 
mechanically operated bar screen and the second contains a manually cleaned bar rack intended for use 
during bypass of the mechanically operated screen. The screens remove coarse material, such as cans, 
rags, paper, etc. from the raw wastewater. The mechanically cleaned screen system can be hydraulically 
overloaded during high influent flows. Due to its age it should be considered for replacement.  
 
After the bar screens, wastewater flows through the grit removal system. The system is a vortex Pista grit 
removal system manufactured by Smith & Loveless and consists of a grit collection chamber and hopper, 
rotating paddle, grit removal pump, and grit dewatering screen. The mechanical components of the grit 
removal system are at the end of their serviceable life and should be considered for replacement.  
 
Following the grit removal system is a channel grinder, which cuts and shears remaining solids. The 
channel grinder was recently installed by Suez to replace a failed comminutor.  A manually cleaned fine 
bar screen is located in the channel following the channel grinder. The screen system gets overloaded 
during high influent flows.  
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Hydraulic limitations exist in the various components of the WWTF’s preliminary treatment. Due to the 
age of much of the equipment and the hydraulic restrictions of the preliminary treatment system, new 
configurations of the preliminary treatment and new equipment should be considered. With improved 
initial screening, the manual fine screen would not be needed and should be considered for removal.  
 
Secondary Treatment Process  
 
The secondary treatment process at the WWTF consist of two sets of aeration tanks, aeration equipment, 
final settling tanks, distribution boxes, return and waste activated sludge pumps and scum pumps. These 
items are described below. 
   
Aeration Distribution .  The aeration tank distribution box (Distribution Box No. 1) is located adjacent to 
the Influent Building and receives the WWTF influent flow as well as the return activated sludge from the 
secondary process. This box directs flow to Aeration Tanks Nos. 1 & 2 and/or Aeration Tanks Nos. 3 & 4. 
It has plywood covers to contain odors. Consideration should be given to replacing the covers with hinged 
plate covers and providing a connection to odor control.  
 
Aeration Tanks.  There are two sets of aeration tanks  at the South Street WWTF. Aeration Tanks Nos. 1 
& 2, located further north were constructed during the original 1968 WWTF project. Aeration Tanks Nos. 3 
& 4, located further south were constructed during the 1990 upgrade.  The 1990 Aeration Tanks is shown 
in Figure 5 -8.  Table 5-14 presents summary information for the aeration tanks and aeration systems.   
 
 

 
 

FIGURE 5-8.  SOUTH STREET WWTF 1990 AERATION TANKS  
 
In the 1990 upgrade Aeration Tanks No. 1 and No. 2 and Aeration Tanks No. 3 and No. 4 were 
configured to run as two sets of tanks in parallel with the influent flow and RAS split between to the two 
set of tanks in Distribution Box No. 1.  Each aeration tank No. 1 though No. 4 has two zones per tank 
(example Aeration Tank No. 1 contains zones 1A and 1B).  Each set of two aeration tanks can be run be 
in two configurations as follow: 
 

�x Each aeration tank (two zones per tank or 4 zones per set) run in series  (example flow from 3A 
to 3B and from 4A to 4B) known as “2-in series” 

�x Each aeration tank set run in series through all four zones of that set (example flow from 3B, 3A 
to 4A to 4B) known as “4-in series”. 

 
The ability to provide cyclic aeration in 3 of the 4 zones in each of the aeration tanks was provided to 
allow some level of denitrification in the tanks for the removal of total nitrogen.  This was the first WWTF 
in Connecticut to implement this process. 
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TABLE 5 -14. SOUTH STREET WWTF AERATION TANK AND AERATION SYSTEM DATA 
 

Parameter  Value  
Aeration Tank 1 & 2 1 

Aeration Zones per Tank 2 
Dimensions (per zone)  

Length, ft 42 
Width, ft 42 
Sidewater Depth, ft 10.39 

Capacity (each zone), gallons 137,000 
Mechanical Aerators (Aeration Tank No. 1) 2 

Two speed motor, HP 25/18.75 
Mechanical Aerators (Aeration Tank No. 2) 2 

Single speed motor, HP 15 
Aeration Tanks 3 & 4  2 

Aeration Zones per Tank  2 
Dimensions (per zone)  

Length, ft 32 
Width, ft 32 
Sidewater Depth, ft 15 

Capacity (each zone), gallons 114,900 
Mechanical Aerators 4 

 Two speed motor, HP 20/15 
 
The WWTF currently operates on Aerations Tank No. 3 and No. 4 in the” 4-in series mode” with cyclic 
aeration provided to the first zone (3B).  In this configuration, the WWTF is not able to meet the target 
total nitrogen effluent limit from the CT DEEP Nitrogen General Permit.    Aeration Tanks No. 1 and No. 2 
are not currently operable due to the condition of the mechanical components from the original 1968 
construction.  Due to the inability to run Aeration Tanks No. 1 and No. 2 the WWTF is at or approaching 
capacity for the current WWTF loadings with only Aeration Tanks No. 3 and No. 4 available.  As a result 
consideration should be given to upgrading Aeration Tanks No. 1 and 2 to make them operable as well as 
modify the configuration of all of the aeration tanks to improve the ability of the WWTF remove total 
nitrogen. 

 
Aeration Systems.  The contents of each aeration tank are to be aerated and mixed by mechanical 
aerators, one in each of the eight aeration tank zones. The surface aerators in the 1990s tanks appear in 
good working order; however they are inefficient and are not expected to provide reliable service for the 
next 20 years and should be considered for replacement. The surface aerators in the 1968 tanks are 
inoperable and should be considered for replacement. Replacement of the aeration systems should 
consider systems with improved energy efficiency (fine bubble, high efficiency blowers, etc.) 

 
Final Settling Tanks and Sludge  and Scum  Pumping .  The WWTF has two circular final settling tanks 
constructed as part of the 1990s upgrade for separation of solids in the aeration tank mixed liquor.  The 
final settling tanks are shown in Figure 5 -9.  The design criteria of these tanks and associated pumping 
systems are summarized in Table 5-15. The settling tank drive units and internal sludge and scum 
collection equipment are approaching the end of their serviceable life. As a result, replacement of the 
settling tank drive units, sludge collection equipment, weirs, and baffles should be considered.  
 
Return activated sludge (RAS) is pumped from the collection hopper at the center of each settling tank to 
Distribution Box No. 1. There are three return sludge pumps located in the pump gallery in the Operations 
Building basement (two pumps in service and one standby). Each pump is equipped with a variable 
speed drive, which allows adjustment of discharge flow from 200 gpm at 9.6 feet TDH to 660 gpm at 31.4 
feet TDH for each pump.  
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FIGURE 5-9. SOUTH STREET WWTF FINAL SETTLING TANKS   
 

TABLE 5 -15. SOUTH STREET WWTF FINAL SETTLING TANK DATA  

Parameter  Value  
Final Settling Tanks  2 

Type Circular 
Dimensions (each)  

Diameter, ft 65 
Sidewater Depth, ft 13 
Surface Area, ft2 3,317 

Volume (each), gallons 322,500 
Overflow rate, gpd/ft2  

Average flow (0.85 MGD) 128 
Peak hourly flow (5.88 MGD) 886 

Detention Time, hours  
Average flow (0.85 MGD) 18.21 
Peak hourly flow (5.88 MGD) 2.63 

RAS Pumps  3 
Pumps in service 2 
Type Horizontal non-clog 

centrifugal 
Capacity, gpm  660 @ 31.4 ft TDH 

WAS Pumps  2 
WAS Pump No. 1 1 

Type Recessed Impeller 
Capacity, gpm 100 @ 16.6 ft TDH 

WAS Pump No. 2 1 
Type Recessed Impeller 
Capacity, gpm 100 @ 2.9 ft TDH 

Scum Pump   
Type Simplex plunger 
Capacity, gpm 90 @ 101 ft TDH 

 
Waste activated sludge (WAS) is pumped from the final settling tanks by using one of two waste sludge 
pumps or the belt filter press feed pump. Note that the belt filter press feed pump is discussed in the 
solids handling section. The WAS can be directed to the sludge holding tanks, the gravity belt 
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thickener/belt filter press or to truck loading for offsite disposal. The typical operation is to pump sludge to 
the gravity belt thickener/belt filter press 

 
Scum from each final settling tank is conveyed into a trough and flows to the scum box located between 
the two settling tanks. Scum from the settling tank scum box is then conveyed by gravity to another scum 
box located in the basement of the Operations Building. Scum and water are collected and stored in the 
in the Operations Building scum box until pumping is required, at which point scum can be pumped by the 
scum pump located in the pump gallery to Sludge Holding Tank No. 3 or to truck loading for off-site 
disposal or pumped to the gravity belt thickener/belt filter press.  

 
Based on the age of the RAS, WAS and scum pumps, it is not believed that they will be able to provide 
reliable service for the next 20 years. As a result, these pumps should be considered for replacement.  
 
Sand Filters  
 
Following the activated sludge process, final settling tank effluent is conveyed to the sand filters. The 
sand filters are continuously backwashing, upflow filters manufactured by Parkson under the trade name 
“Dynasand”. The filter system consists of filter cells, filter modules, one compressor, one air dryer, 
electrical and pneumatic controls. The design criteria for the sand filters are outlined in Table 5-16.  

 
TABLE 5 -16. SOUTH STREET WWTF SAND FILTER DATA  

 
Parameter  Value  

Sand Filter Cells  6 
Filters Per Cell 2 
Dimensions (each cell)  

Average Depth, ft 17.5 
Media Depth, ft 3.3 
Width, ft 8.17 
Length, ft 14.17 
Area, ft2 116 

Cells Online 6 
Maximum Surface Area Online, ft2 969 
Loading Rate, gpm/ft2  

Average Flow 0.9 
Peak Hourly Flow 5.9 

 
There are six concrete filter cells with each containing two fiberglass filter modules, for a total of 12 filter 
modules. A concrete influent channel is located upstream and north of the filter cells and an effluent 
channel is located downstream and south of the filter cells. On top of each of the 12 filter modules is a 
central compartment/washer that is used to remove solids from the filter medium to recycle the clean 
sand media continuously to the top of the sand bed. The airlift, which brings dirty sand from the bottom of 
the bed to the central compartment washer, is supplied by an air compressor located in the Blower Room 
of the Operations Building. Six control panels, one for each filter cell, are located next to the cells. 
 
The mechanical components and controls of the sand filters are at the end of their serviceable life. As a 
result, these systems should be considered for replacement.  
     
Post Aeration  
 
The post aeration process adds oxygen to the sand filter effluent by diffusing air to raise the dissolved 
oxygen concentration in the water. This system consists of a post aeration tank, blowers, diffusers, piping, 
and related equipment. The design criteria for the post aeration tank and equipment are summarized in 
Table 5-17. Two post aeration blowers supply air to the diffusers located in the post aeration tank. One 
blower is a standby blower. The blowers are located in the Blower Room of the Operations Building. Due 
to the age of the equipment, they should be considered for replacement.   
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TABLE 5 -17. SOUTH STREET WWTF POST AERATION SYSTEM DATA  
 

Parameter  Value  
Post Aeration Tank  1 

Dimensions  
Length, ft 14 
Width, ft 8 
Sidewater Depth, ft 15 

Volume, gallons 12,600 
Aeration Blowers  2 

Type Rotary Lobe Positive 
Displacement 

Units in Operation/Standby 1/1 
Rated Capacity, ACFM  95/244 @ 6.2/6.5 psig 
Motor, HP 10 

 
UV Disinfection  
 
The ultraviolet disinfection system follows the post aeration system and is located just prior to flow 
measurement in the Parshall Flume. The system is operated seasonally per the WWTF’s NPDES permit. 
The UV system is a Trojan UV 3000 system with two UV lamp banks. Each bank contains 11 modules, 
each module contains eight bulbs (lamps).  The UV system is shown in Figure 5 -10.  The design criteria 
for the UV system are summarized in Table 5-18. An automatic downstream water level controller keeps 
the water at the required elevation.  
 

 
 

FIGURE 5-10. SOUTH STREET WWTF UV DISINFECTION SYSTEM  
 

TABLE 5 -18. SOUTH STREET WWTF ULTRAVIOLET DISINFECTION SYSTEM DATA  
 

Parameter  Value  
UV Channels  1 

Dimensions  
Length, ft 36 
Width, ft 4 
Depth, ft 3.5 

Banks per Channel 2 
Modules per Bank 11 
Lamps per Module 8 
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The UV system operation is automatic; however, manual cleaning of the lamps is required. It should be 
noted that Trojan is discontinuing the manufacture of spare parts for this system. Due to the age of the 
equipment and the lack of availability of spare parts, the UV system should be considered for 
replacement. Replacement of this system with an automatically cleaned system is recommended to 
reduce the manual cleaning of the UV lamps. Installation of a UV intensity meter should be considered to 
facilitate addressing the DEEP reporting requirements.  
 
     
SOUTH STREET WWTF SOLIDS HANDLING  PROCESSES  
 
Sludge Storage   
 
As part of the 1990s upgrade the WWTF was provided with the ability to store sludge in three sludge 
holding tanks.  The intent of these tanks was to store waste sludge and scum until the WWTF operations 
staff was ready to send this material to the belt press/thickener for processing.  Sludge Holding Tanks No. 
1 and No. 2 were provided by converting the original final settling tanks from the 1968 construction into 
aerated sludge storage tanks.   These tanks are 30 ft. diameter circular tanks that were provided with the 
ability to aerate them with blowers and coarse bubble diffuser systems.   The two sludge mixing blowers 
are located in the Blower Room on the first floor of the Operations Building.   Sludge Holding Tanks No. 1 
and 2 are also serviced by a single supernatant pump.  This pump allows for the removal of the tank 
supernatant for discharge to the plant recycle wet well which can be used to increase the solids 
concentration in these tanks.  In addition this supernatant pump is also used and known as the truck 
loading pump.  When used as the loading pump it conveys sludge from the thickened sludge storage tank 
to trucks for off-site sludge disposal.  Sludge Holding Tank No. 3 was the original sludge holding tank 
from the 1968 construction located adjacent to the 1968 Aeration Tanks and Control Building.   This tank 
was provided with top mounted mechanical mixer aerators.  All three tanks are open to the atmosphere. 
The design criteria for the sludge holding tanks are summarized in Table 5-19 below.  
 

TABLE 5 -19. SOUTH STREET WWTF SLUDGE STORAGE TANK DATA  
 

Parameter  Value  
Sludge Holding Tanks No. 1  & No. 2 2 

Dimensions (each)  
Diameter, ft 30 
Sidewater Depth, ft  8 

Aeration  
Type Coarse bubble 
Blowers 2 

Type Rotary, positive displacement, belt-
driven 

Capacity (each), acfm 
Supernatant Pump 

Type  
Capacity, gpm @ TDH 
Motor, HP 

2381  
 

Duplex Plunger  
180 @ 39 ft. 

5 
Sludge Holding Tank No. 3  1 

Dimensions  
Length, ft 29.25 
Width, ft 24 
Depth, ft 15 

Aeration  
Type Mechanical mixer/aerator 

1. PSI rating of blower unknown 
 

Subsequent to the 1990s upgrade, these tanks were used sparingly due to problems associated with 
odors and freezing.  Shortly thereafter the use of these tanks was discontinued.  While not currently used, 
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consideration should be given to rehabilitation or retrofitting some or all of these tanks as part of a future 
upgrade to increase the flexibility of the solids handling process at the WWTF. 
 
Solids Thickening and Dewatering   
 
The existing sludge thickening and dewatering system consists of a sludge gravity belt thickener/belt filter 
press that is operated in thickening mode. The belt thickener/press is an Ashbrook-Simon-Hartley 
Klampress Size I and is located on the second floor of the Operations Building in the Sludge Dewatering 
Room. The belt thickener/press is shown in Figure 5 -11.  The belt thickener press is fed by a single belt 
filter press feed pump in the Operations Building basement. The design criteria for the belt 
thickener/press and feed pump are summarized in Table 5-20.  Thickened sludge is stored in the 
thickened sludge storage tank.  
 
The belt thickener/press is approaching the end of its serviceable life and is operating at or near capacity. 
Alternatives should be considered for its replacement, including upgrades for thickening, dewatering, or 
both thickening and dewatering.  
 

 
 

FIGURE 5-11. SOUTH STREET WWTF SLUDGE BELT THICKENE R /PRESS  
 

TABLE 5 -20. SOUTH STREET WWTF SLUDGE BELT  THICKENER / PRESS DATA 
 

Parameter  Value  
Thickener /Press   

Number of Units 
Belt Width, meters  
Hydraulic Throughput Rate, gpm 
Sludge Feed Concentration, %TS 
Thickened Sludge Concentration, %TS 
Dewatered Sludge Concentration, %TS 

1 
1 

0 - 70 
0.75-3.0 

�• 5 
�• 17 

Feed Pump   
Units 
Type 

1 
Simplex Plunger 

Capacity, gpm @ TDH 
Motor, HP 

120 @ 44 ft 
5 

 
Thickened/Dewatered  Solids Storage and Disposal  
 
A 10,000 gallon thickened sludge holding tank is located east of the Operations Building. It stores sludge 
that has been processed by the belt thickener prior to being hauled off site. Table 5-21 presents the 
thickened sludge holding tank data.  
 














































































































































































































































































































	Phase 2 Cover



