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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:

l

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
o0 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:

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

1 Identify the design flows and loads to the Route 7 WWTF and South Street WWTF including:
o0 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.

1 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.

1 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.

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

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

1 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.

1 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.

11
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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

= —a —a —a

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:

1 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.

1 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.

1 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.

1 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.

1 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.

1 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/l 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/l 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 |/l 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.

E I

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:

1 Cap and redirect 45 direct inflow sources
1 Rehabilitate 54 manholes
1 Conduct further investigations including:
0 556 manhole inspections
Inspection of 2 wastewater structures
Dyed water tracing of 20 indirect inflow sources
Dyed water testing of 160 suspect sources
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.

O o0O0OO0

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

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

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

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

1 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:

1
1

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

Effluent Parameter A\S;rii?e Q‘gﬂ&%i Maximum Daily  Instantaneous
Flow 0.12 MGD n/a n/a n/a
BODs n/a 20 mg/l 40 mgl/l n/a
TSS n/a 20 mgl/l 40 mgl/l n/a
Escherichia coli n/a n/a n/a 410/100ml
Ammonia-Nitrogen

June n/a 6.7 mg/l n/a n/a

July — September n/a 2.5 mg/l n/a n/a

October n/a 4.4 mg/l n/a n/a

November-May n/a n/a n/a n/a

pH n/a n/a n/a 6-9

Total Phosphorus
Apr 1°'to Oct 31 *

n/a 1.55 mgl/l 3.11 mg/l n/a

1. Total phosphorus average seasonal load limit of 1.0 Ib/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 Ibs/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/I.

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 |bs/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/I.
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TABLE 1-2. CURRENT SOUTH STREET WWTF NPDES EFFLUENT PERMIT LIMITS

Effluent Parameter A\S;rii?e Q‘gﬂ;ﬁi Maximum Daily Instantaneous
Flow 1.0 mgd n/a n/a n/a
BODs (Nov 1% to Mar 31%) n/a 20 mg/l 40 mg/l n/a
BODs (Apr 1° to Oct 31°) n/a 10 mg/l 20 mg/l n/a
TSS (Nov 1% to Mar 31%) n/a 20 mg/l 40 mg/l n/a
TSS (Apr 1°' to Oct 31%) n/a 10 mg/l 20 mg/l n/a
Escherichia coli * n/a n/a n/a 410/100m|
Ammonia-Nitrogen

April n/a 7.3 mg/l n/a n/a

May n/a 4.9 mgl/l n/a n/a

June n/a 2.3 mg/l n/a n/a

July — September n/a 1.6 mgl/l n/a n/a

October n/a 2.7 mg/l n/a n/a

November-March n/a n/a mgl/l n/a n/a
Dissolved Oxygen

Apr 1* to Oct 31 n/a n/a n/a >6.0 mg/l min.

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

Nov 1* to Mar 31° n/a 1.0 mg/l 2.0 mg/l n/a

Apr 1°' to Oct 31°' ? n/a 0.16 mg/l 0.31 mg/l n/a

Zinc ° 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 1% to September 30" shall not
exceed 126/100ml.

2. Total phosphorus average seasonal load limit of 0.52 Ib/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:

1 A 20 year planning horizon (through 2035).

1 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.

1 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 A\Il;ari?ge ﬁﬂ\;er:ﬁﬁ; Maximum Daily Instantaneous
Flow 1.12 mgd n/a n/a n/a
BODs (Nov 1% to Mar 31%) n/a 18 mg/l 40 mg/l n/a
BODs (Apr 1° to Oct 31°) n/a 9 mg/l 20 mg/l n/a
TSS (Nov 1% to Mar 31%) n/a 18 mg/l 40 mg/l n/a
TSS (Apr 1% to Oct 31°%) n/a 9 mg/l 20 mg/l n/a
Escherichia coli * n/a n/a n/a 410/100m|
Ammonia-Nitrogen

April n/a 6.5 mg/l n/a n/a

May n/a 4.4 mgll n/a n/a

June n/a 2.1 mgl/l n/a n/a

July — September n/a 1.4 mgl/l n/a n/a

October n/a 2.4 mgl/l n/a n/a

November-March n/a n/a mg/l n/a n/a
Dissolved Oxygen

Apr 1°' to Oct 31° n/a n/a n/a >6.0 mg/l min.

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

Nov 1* to Mar 31° n/a 1.0 mg/l 2.0 mg/l n/a

Apr 1* to Oct 31°' 2 n/a 0.16 mg/l 0.31 mg/l 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 1% to September 30" shall not

exceed 126/100ml.

2. Total phosphorus average seasonal load limit of 0.52 Ib/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).

Constituent

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

Average Daily Flow, (MGD) 0.85 1.00
Peak Flow, (MGD) 5.32° 5.32°
BOD:s (Ib/day) 1,550 1,830
BODs (mg/l) 219 219
TSS (Ib/day) 1,643 1,940
TSS (mg/l) 233 233
TKN (Ib/day) 176 210
TKN (mg/l) 24.8 25.2
Total Phosphorus (Ib/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 *

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

BOD; (Ib/day) 124 280
BODs (mg/l) 280 280

TSS (Ib/day) 102 230

TSS (mg/l) 226 230

TKN (Ib/day) 15.6 33°

TKN (mgll) 33° 33°

Total Phosphorus (Ib/day) 1.46 6.0°
Total Phosphorus (mg/l) 3.3 6.0°
Total Zinc (kg/day) 0.026 0.059
Total Zinc (mg/l) 0.128 0.128

1. All datais 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

Average Daily Flow, (MGD) 0.903 1.12
Peak Flow, (MGD) 6.24 6.00"
BOD:; (Ib/day) 1,674 2,110
BODs (mg/l) 222 226
TSS (Ib/day) 1,745 2,170
TSS (mg/l) 232 232
TKN (Ib/day) 192 234
TKN (mg/l) 25.4 25.1
Total Phosphorus (Ib/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.

1 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.

1 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
4™ 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

Influent Pump Station

[SES)

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

Influent Pump Station/Influent
Distribution Box

[SES)

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:

1 Influent Pumping
1 Headworks Facilities Including:
0 Screening
o Grit Removal
1 Equalization Tank
1 UV Disinfection and Plant Water Systems
1 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

Pump Station Replacement on the Existing Site

Influent Pumping Pump Station Relocation Outside of the Existing WWTF

= —a

Headworks Facilities

Mechanically Cleaned Bar Screen

Rotating Channel Screen

Headworks with Enclosed Grit Removal

Headworks without Grit Removal

Headworks with Outdoor Grit Removal

Flow Control Valve Equalization

Pumped Equalization

UV Disinfection and Plant UV System Relocation and Reinstallation of the Plant
Water Systems Water System

Screening

Grit Removal

Equalization Tank

= (= A = —a—a . o

{1 Provide Pump and Valve Actuator Control at Grade
1 Relocate Pumps To Top Slab Enclosed In Weatherproof
. . . Enclosures
Solids Pumping Station
Upgrades ping 1 Relocate Pumps To Top Slab And Enclose In Precast

Concrete Buildings
1 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:

1 Septage Receiving Upgrades

1 Nutrient Removal Upgrades, including:
0 Secondary Treatment Upgrades for Total Nitrogen and Phosphorus Removal
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0 Tertiary Phosphorus Removal
0 Membrane Bioreactor

f  Zinc Removal

1 Aeration System Upgrades

1 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

. 1 Full Vactor Truck Sized Building
Septage Receiving Upgrades {1 Partial Vactor Truck Sized Building

Nutrient Removal Upgrades

{1 Biological Nitrogen Removal (with some chemical

phosphorus removal):

o Modified Ludzack-Ettinger process
0 4-Stage Bardenpho process

{1 Biological Nitrogen and Phosphorus Removal:

0 A20 process.

0 5-Stage Bardenpho process.
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
4-Stage Bardepho Process and Blue PRO Process
Tertiary Phosphorus Removal
pH Adjustments
Nanofiltration (NF) and Reverse Osmosis (RO)
lon Exchange
Fine Bubble Diffused Air
Invent Mixer/Aerators
Aeration Control Systems

o Dissolved Oxygen (DO) Control System

0 Ammonia Control Systems
1 Blowers

o Positive Displacement (PD) Blowers
0 Hybrid Blowers

Secondary Treatment for Total
Nitrogen and Phosphorus Removal

= —a

Tertiary Phosphorus Removal

Membrane Bioreactor Comparison

Zinc Removal

= A —a|—a_—_a_a_a_a_=a._a

Aeration System Upgrades
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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

1 Aerated Sludge Storage

WAS Storage Altematives {1 Gravity Thickener (for thickening and storage)

Mechanical Sludge Thickening Only §  Rotary Drum Thickener

Alternatives
Mechanical Sludge Thickening and 1 Gravity Belt Thickener/Belt Filter Press
Dewatering Alternatives 1 Centrifuge

Mechanical Sludge Thickening Only

Alternatives f Rotary Press

Combined Storage/ Thickening and 1 Alternatives with Chemical Phosphorus Removal Liquid

: ; : Processes
Dewatering Solids Handling . N . -
Allarraiives {1 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

Liquid Processes

Influent Pumping

Recommended Upgrade ‘

Replace the Pump Station at the Existing Location

Provide Three Pumps with VFDs

Provide New Generator

Preliminary Provide New Channel with Rotating Fine Screen with

Treatment Washer/Compactor

Provide New Grit Removal System Components

Provide New 32 ft. x 40 ft. Headworks Building

0 Enclose New Preliminary Treatment Equipment

0 House New Alum Storage and Feed Systems for Phosphorus
Removal

o Provide Dedicated Electrical and Mechanical Rooms

Provide Odor Control for Building Process Areas

Replace all Mechanical Components

Provide Covers for Odor and Debris Control

Replace all Mechanical Components

Provide Covers for Odor and Debris Control

Restore Equalization Functionality with Redundant Control Valve System

= |=a —a —a

= ==

Primary Settling
Tanks

Equalization Tank

E R IEEIE]

1-15



Ridgefield, CT
Phase 2 Facilities Plan Report
February 2017

TABLE 1-11. ROUTE 7 WWTF RECOMMENDED UPGRADE ELEMENTS (CONTINUED)

Facility System /Unit

Process

Recommended Upgrade

Liquid Processes
Rotating Biological 1 Replace Media, Drives and Covers
Contactors f_ Lower Effluent Weir to Increase Freeboard
. . 1 Replace all Mechanical Components
Final Settling Tanks 1 Provide Covers for Odor and Debris Control
1 Provide Alum Storage and Feed System, Associated Containment and
Total Phosphorous o
Removal Safety Systems, and Yard Piping o
{1 System to be Located in New Headworks Building (see above)
1 Provide New Dual Channel UV Disinfection System
UV Disinfection 1 Cpr)struqt New UV Building Adjacent to Plant Water Station/UV
Disinfection Room.
{1 Provide New Access Door to Plant Water Station/UV Disinfection Room.
1 Provide New Plant Water Pumps with VFDs
1 Replace Plant Water Yard Piping and Hydrants
Plant Water System 1 Modify Plant Water Wet Well to Allow for Storage and Reuse of Plant
Water
Solids Handling
1 Provide New Outside Stair Access with Building Enclosure for Primary
Primary and Sludge Pump Station o _ N _
Secondary Sludge 1 Provide New Door from Existing Plant Water Station/UV Disinfection
Pumping Systems Room to Secondary Sludge Pump Station
1 Provide Two New Pumps, Three Motor Actuated Vales and Control
Panel in Each Station
Sludge Storage and 1 Replace All Existing Pumping and Aeration Components
Hauling 1 Prov!de New Covers and Qdor Control _
1 Provide New Sludge Loading Pumps and an at Grade Truck Connection
Ancillary Systems
Control, Software, 1 Provide WWTF SCADA System for:
Instrumentation and 0 System Monitoring and Alarm Call Out Functionality
Communication 0 Provide Select WWTF Process System Control
Systems 1 Replace Existing Instrumentation
1 Replace Entire WWTF Electrical Distribution System and Utility
Transformer.
1 Installation of the Following New or Replacement Systems:
: o Fire Alarm System
Elrﬁgtrg%ﬂc?/ng ower o Emergency and Exit Lights
Systems o Ll_ghtnmg I?rotecnon System
o0 Site Security System
o0 Power Monitoring System
o0 Standby Generator and Fuel Oil Storage Tank
0 Energy Efficient (LED) Interior and Site Lighting Systems
1 Provide Ductwork, Fans and Carbon Adsorber for the Following Areas:
Odor Control 1 Headworks Building Process Area, Primary Settling Tanks,
Systems Equalization Tank
{1 Sludge Storage Tanks
HVAC Systems 1 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

Recommended Upgrade

Process
Support and
Administrative
Upgrade
1 Tank Railing Upgrades
I 1 Primary and Secondary Sludge Pump Station Hatches
i?cr;fiﬂc?uﬁlggd 1 Control Building Architectural _Upgrades Including:
Misc. Structural o] Replace_ment Control Bqumg Mgta_l Roof N _
Upgrades o Cosmetic Upgrades Includllng Painting, Ceiling Tile Replacement,
Laboratory Furniture, Flooring, Etc.
{1 Hazardous Material Removal and Remediation
{ Site Repaving and Curbing
1 Potable Water Service
Site Improvements 1 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
Liquid Processes

Recommended Upgrade

1 Provide a New Wet Well, Valve Vault and Conveyance Piping Next to
. Existing Pump Station
Influent Pump Station 1 Provide Four Pumps with VFDs
1 Extend and Modify Influent Distribution Box
1 Provide New Septage Receiving Building for Partial Enclosure of the
Town’s Vactor Truck
Septage Receiving 1 Ventilate Building to Odor Control System
1 Replace and Reconfigure Septage Tanks to Operate in Series
1 Replace Septage Pumps and Controls
1 Provide Discharge Piping to Solids Handling for Process Flexibility
1 Provide Two Influent Screens with Common Conveyor and Washpress
Influent Building 1 Provide Screen Bypass Piping and Removable Manual Bar Rack
1 Replace all Mechanical Components of Grit Removal System
1 Provide Odor Control for Process Area
1 Provide Cover and Odor Control for Distribution Box No. 1
1 Rehabilitate 1968 Aeration Tanks (concrete repair, railings, valves,
weirs, etc).
1 Upgrade 1990 Aeration Tanks (new weir gates, minor concrete repairs).
1 Provide New and Modify Existing Aeration Tank Walls to Accommodate
Total Nitrogen 4-Stage Bardenpho Process . A
Removal — 4-Stage 1 Provide Fine Bubble Aeration System Aerobic Zones with Dissolved
Bardenpho Oxygen Control System_ . o
1 Provide New Blower Building with Five Rotary Lobe Compressors
(Hybrid Blowers)
1 Provide Mixers for Anoxic Zones
1 Provide Internal Recycle Pumps and Piping Systems
1 Provide Supplemental Carbon (Micro-C) Storage and Feed Systems.
1 Provide Ferric Chloride Chemical Storage and Feed Systems
Final Settling Tanks 1 Replace all Mechanical Components
1 Provide 16 Blue PRO Filter Units, Including Two New Filter Cells to Be
Located in the Existing Sand Filter Room.
1 Air Compressor with Air Dryer.
Tertiary Treatment — 1 System Control Panel and Instrumentation
Blue PRO Process 1  Ferric Chloride Storage and Feed Facilities (same as 4-Stage
Bardenpho system)
1 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

= = —a_—_a_a _a_a

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

= —a —a

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:

0 Influent Pump Stations, Influent Building Process Area, Distribution
Box No. 1

Septage Receiving Building and Receiving Facilities

Aerate Waste Sludge Storage Tank

Sludge Process Areas in Operations Building

Existing Thickened Sludge Storage Tank

(ol elNelNe)

Ancillary Pumping
Equipment

Replacement of the Following Ancillary Pumping System
Waste Activated Sludge

Plant Water (Effluent Flushing Water Pumps)

Plant Recycle (Wet Well Pumps)

Return Activated Sludge

Scum Pump

Supernatant/Truck Loading Pump

0 Sump Pumps

Oo0oO0OO0O0OO0

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

0 Supplemental Carbon (Micro-C)

0 Blue PRO Polymer

0 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

1 Provide New Electrical Service and 1,000 kVA Transformer.
1 Provide New 1,600 amp 480 VAC Main Electrical Switchboard in New
Main Electrical Room in UV Disinfection and Garage Building.
Electrical Systems 1 Replace Existing 800 amp Switchboard at the Operations Building.
1 Provide New Electrical Distribution Network, Duct Banks and Electrical
Feeds to All Equipment.
1 Provide 600 kW Diesel Standby Generator and Fuel Oil Storage Tank
1 Provide WWTF SCADA System for:
Instrumentation and 0 System Monitoring and Alarm Call Out Functionality
Control Systems 0 Provide Select WWTF Process System Control
1 Replace Existing Instrumentation
1 Replace HVAC Systems in Influent Building, Control Building, and
Operation Building
HVAC 1 Replace Control Building, and Operation Building Boiler with Gas Fired
Boilers
1 Provide Gas Utility Service to WWTF
Architectural and
Structural Upgrade
Recommendations
1 Replace All Roofing Systems
T Paint Interior Walls and Piping.
1 Repair Damaged Exterior Insulated Finish System (EIFS) building
Architectural and facade.
Structural Systems 1 Upgrade Laboratory in Operations Building (Cabinetry, Countertops and
Upgrades Equipment).
1 Replace Damaged Doors and Hardware.
1 Repair Cracked and Delaminated Concrete Throughout Facility
1 Repair Concrete Roof Planks in Operations Building Filter Room
PCB / Lead / Asbestos
Removal and 1 Remove and Remediate Hazardous Materials
Remediation
f Site Repaving and Curbing
Site Improvements { Landscape Restoration
{1 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:

1 A New Route 7 Pump Station (to convey Sewer District No. 2 flows to another WWTF for
treatment).
1 Force Main Alternatives from Route 7 Pump Station to South Street WWTF including:
0 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.
0 Local Road Route. Route 7, Haviland Road, Limekiln Road, Lee Road, Farmingville
Road Route.
1 Route 7 WWTF Decommissioning Needs.
1 Additional South Street WWTF Upgrades to Accommodate the Sewer District No. 2 Flows and
Loads.
1 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:

1 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.

1 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/l 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. Itis 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.

E I I EE]

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:

1 Higher capacity influent pumps in the Influent Pump Station.

1 Higher capacity aeration tank blowers and ancillary systems including a larger blower building.

1 An additional Blue PRO filter cell with two filter manifolds and slightly larger ancillary facilities for
tertiary phosphorus removal.

1 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 Date

Milestone
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

Upgrade Component

Estimated
Project Cost

SUMMARY

20% Grant

30% Grant

50% Grant

Total Grant

Remaining
Town Share ?

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 ! $1,396,000 $1,396,000
WTC;:E AN ) SR SRE=Y $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 receivi