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Town's two Wastewater Treatment Facilities (WWTFs), and projects the future flows and loads to the
WWTFs in the year 2035. This report includes a summary of the seven previously submitted
technical memorandums and reviews alternatives for accommodating future flows and loads and
recommends the scope of work for the Phase 2 Facilities Plan.

We would be pleased to discuss the report and any comments you may have. If you have any

questions concerning this report, please feel free to call me at (781) 224-6270.

Very truly yours,
Jor-R. Pearson
Vice President
Metcalf & Eddy, Inc.
JRP/jrp
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CHAPTER ONE
INTRODUCTION

BACKGROUND

The Town of Ridgefield owns and operates two wastewater treatment facilities: the South Street
Wastewater Treatment Facility (WWTF) which serves Sewer District 1 and the Route 7 WWTF which
serves Sewer District 2.

The South Street WWTF is the larger of the two WWTFs with a design average flow of 1.0 million gallons
per day (mgd). The South Street WWTF provides advanced treatment using the activated sludge
process to treat wastewater collected from Sewer District 1 which includes downtown Ridgefield. The
collection system consists of approximately 100,000 feet of sewer and 6 pump stations, with a portion of
the sewer system over 100 years old. The South Street WWTF discharges its treated wastewater to the
Great Swamp, and was last upgraded in 1992.

Sewer District 2 is located in the northeast portion of town in the area where Route 7 and Route 35
intersect. The District 2 collection system consists of approximately 6,300 feet of sewer and 1 pump
station. Wastewater collected in this area is treated by the Route 7 WWTF. The Route 7 collection
system and WWTF was constructed in the mid 1980’s to serve the needs of Sewer District 2 which
included flows from the Wells-Benrus facility. The Route 7 WWTF provides advanced wastewater
treatment using rotating biological contactors, has an average daily design flow of 0.12 mgd, and
discharges treated wastewater to the Norwalk River. Both town owned WWTFs and the Sewer District 1
and Sewer District 2 collection systems are operated by United Water through an operations contract with
the Town.

Discharges from both plants are regulated by the Connecticut Department of Energy and Environmental
Protection (DEEP) through permits issued under the National Pollutant Discharge Elimination System
(NPDES) program. The existing permits for both WWTFs expired in 2009 and the Town submitted permit
renewal applications as required by the program rules. The DEEP deferred issuing new permits for both
WWTFs until DEEP’s Phosphorus Reduction Strategy for Inland Non-Tidal Waters could be developed
and finalized. In the meantime, the expired NPDES permits were administratively continued and
remained in effect.

As a result of the implementation of the Phosphorus Reduction Strategy, in October 2014 DEEP issued a
new NPDES permit for the Route 7 WWTF that includes an effluent phosphorus limit that the existing
treatment facility cannot meet without modifications. The permit also includes a compliance schedule that
defers the implementation of the new limit until August 2019 to allow time for the Town to complete the
ongoing facilities planning effort and implement modifications to the Route 7 WWTF to meet the new
phosphorus limit. It is anticipated that the South Street WWTF permit, once issued, will also contain a
more stringent limit on effluent phosphorus as well as a compliance schedule to meet the new limit. It is
anticipated that the existing WWTFs will not be able to meet their future permit limits without some
modifications.

In addition, a condition of the NPDES permit for both plants requires if the 180 day rolling average for the
plant average daily influent flow exceeds 90 percent of the design flow rate, the Town shall develop and
submit a plan to accommodate future increases in flow to the plant. Historically, the South Street WWTF
has operated below the design capacity of 1.0 mgd, except for occasional storm induced high flows, but
the 90 percent flow threshold has been exceeded on several occasions. The Route 7 WWTF has not
experienced any exceedances of this flow threshold.

To respond to the NPDES permit requirement to initiate planning to address the increases in flow, to
address the new and pending phosphorus limits, and to address the aging equipment and components at
the two WWTFs, the Town has undertaken preparation of this facilities plan. The facilities planning effort
is being completed in two phases. In Phase 1 the current and future needs of the collection system for
Sewer District 1 and Sewer District 2 have been identified, projected future flows and loads were
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developed, the capacities of the two WWTFs have been evaluated and the feasibility of land applying of
treated effluent at the South Street WWTF has been assessed. Phase 2 will include the assessment of
the condition and the current and future needs of both the South Street and Route 7 WWTFs,
investigation of future effluent limits that may be imposed on the facilities, further infiltration/inflow control
efforts, review of the cost effectiveness of eliminating the Route 7 WWTF by pumping collected flow to the
South Street WWTF, and development of a recommended plan to accommodate the future flows and
loads and meet the future effluent limits.

PURPOSE AND SCOPE OF REPORT

The purpose of this study is to review the existing flows, loads, and capacities at the two WWTFs, project
the future flows and loads to the WWTFs in the year 2035, and formulate an approach to handle the
future flows and loads. The scope of the report is outlined in detail in the engineering agreement between
the Town of Ridgefield and AECOM Technical Services, Inc. and is comprised of a series of seven major
tasks summarized in Table 1-1 below:

TABLE 1-1. SCOPE OF WORK TASKS

Task Description

1. Review and Analyze Existing Flows and Loads Obtain and review existing information and data
from the WWTFs related to current flows and
loadings. Conduct in-plant sampling program at the
WWTFs to characterize unit process performance.
2. Evaluate Collection System Conduct smoke testing in Sewer District 1; Update
pump station evaluations, project future flows and
loads for each district for a 20 year planning period.
Conduct evaluation of hydraulic restrictions in the
Sewer District 1 collection system.

3. Review WWTF Capacity Review capacity of each WWTF unit process
against accepted standards.
4. Assess Land Application Feasibility Assess the feasibility of land application of treated

wastewater from the South Street WWTF to reduce
effluent phosphorus load.
5. Formulate Approach to Accommodating Future | Consider approaches to accommodate the

Flows projected future flows.
6. Develop Scope of Work for Phase 2 Facilities Develop a scope for the Phase 2 Facilities Plan
Plan based on the approach selected to accommodate
the projected future flows.
7. Summarize Phase 1 Findings and Action Plan Provide a summary of findings from tasks 1 through
6.

In order to provide an opportunity for the Town to review the findings of the study as it progressed, the
various efforts conducted in several of the major tasks were detailed in a series of Technical
Memorandums. This approach allowed the study findings to be discussed and subsequent study efforts
redirected as necessary while the planning process continued. Technical Memorandum No. 1 presented
the results of smoke testing of the Sewer District 1 collection system. Technical Memorandum No. 2
contained the Sewer District 1 collection system hydraulic restriction (or “bottleneck”) evaluation.
Technical Memorandum No. 3 presented the results of manhole inspections conducted in one test
subarea in Sewer District 1. Technical Memorandum No. 4 contained an updated evaluation of the two
oldest pump stations in the collection systems. Technical Memorandum No. 5 summarized the results of
the land application evaluation in Sewer District 1. Technical Memorandum No. 6 reviewed existing
wastewater flows and loads at both WWTFs and assessed the capacity of each WWTF. Technical
Memorandum No. 7 projected future flows and loads for both WWTFs. The Technical Memorandums are
included in the appendices to this report with the findings of each summarized in the following chapters.
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CHAPTER TWO
EXISTING FACILITIES AND REGULATORY REQUIREMENTS

The Town of Ridgefield has two wastewater treatment facilities (WWTFs) that serve two different sewer
service areas: Sewer District 1 served by the South Street Wastewater Treatment Facility (WWTF), and
Sewer District 2 served by the Route 7 Wastewater Treatment Facility. Discharges of treated effluent from
each WWTF are regulated by the Environmental Protection Agency (EPA) and the Connecticut
Department of Energy and Environmental Protection (DEEP). A description of the existing wastewater
collection and treatment facilities is presented in this chapter together with a review of the regulatory
requirements related to the WWTFs.

SEWER DISTRICT 1

Sewer District 1 is the largest of the town’s sewer districts, serving downtown Ridgefield and the
surrounding areas. Sewer District 1 includes a wastewater collection system that 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 in diameter to 18
inches, with approximately 1,760 billed service accounts. Most of the collection system conveys
wastewater by gravity, but there are 6 pump stations (PS) in Sewer District 1 that lift the wastewater to a
higher elevation. Figure 2-1 shows the existing Sewer District 1 wastewater collection system. Table 2-1
lists the pump stations in Sewer District 1 and key characteristics of each.

TABLE 2-1. SEWER DISTRICT 1 PUMP STATIONS

Pump Capacity Year of Construction

Pump Station Name Pump Station Type (Gallons per Minute) 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 280 2003
Submersible
P Duplex Prefabricated
Quail Ridge PS Dry Pit 100 1985
Fox Hill PS Duplex Submersible 300 2005
Ramapoo Road Duplex Submersible 220 1998

(Millstone Court) PS

History

Much of the Sewer District 1 collection system dates from 1902 when a gravity sewer system consisting
of vitrified clay pipes was constructed to service the “village” or central section of Town. As the system
was designed to flow by gravity, the sewers often followed watercourses, and cross under various brooks
as the system conveys flow to the South Street WWTF. The original village collection system consisted
of about 7.5 miles of sewer, and is reported to have an estimated 7.1 miles of service laterals.

The collection system has been expanded in stages over time since the construction of the original sewer
system serving the village. In 1974, the Fox Hill Condominiums were constructed along with a privately
owned gravity sewer system and connected into the village collection system through a privately owned
pump station, and a 6 inch force main along Route 35, discharging into a 12 inch sewer at the intersection
of Danbury Road and South Street. This pump station was reconstructed in 2005 with a new duplex
submersible station, and while still owned by the Fox Hill Condominiums, it is operated by the WPCA.

In 1979, the Copps Hill and Peatt Park areas were sewered through construction of a system of gravity

sewers discharging to the Copps Hill pump station located behind the Copps Hill Plaza. Collected
wastewater is pumped through an 8 inch force main to a gravity sewer on Island Hill Avenue, which
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conveys the flow to a gravity sewer on South Street and ultimately to the WWTF. The original Copps Hill
Pump Station was replaced in 2007 with a new duplex submersible wastewater pump station.

In 1997, the Ramapoo Road area was sewered through a network of gravity sewers conveying flow to a
duplex submersible pump station located on Millstone Court. Collected wastewater is pumped through a
6 inch force main to the gravity sewer at the intersection of Gilbert Street and Ramapoo Road.

In 2003, the High School and the new Scotts Ridge Middle School were connected to the sewer system
through construction of a duplex, two-stage pump station located behind the school complex and 4 miles
of 6 inch force main that discharges directly to the South Street WWTF. No connections to the force main
are permitted other than the school complex.

High Flow Issues

Due to the age of the collection system, Infiltration/Inflow (I/) has historically been an issue at the WWTF
since the 1960s. |/l is extraneous groundwater and surface water that enter the sewer system, occupying
capacity and potentially overloading the collection system. The Town has undertaken previous efforts to
locate and remove I/l sources. An initial effort was undertaken in the 1960s with smoke testing and
subsequent grouting of leaking manholes and sewer pipe joints. The approximately 50 inflow sources
identified by smoke testing in the 1960s were reportedly not removed, but the grouting program was
found to be effective in reducing I/I.

In the mid-1980s, a television inspection program was undertaken on a portion of the system, and certain
badly damaged sewer manhole to manhole reaches were replaced or lined. House-to-house inspections
to locate sump pumps illegally connected to the sewer system were conducted in 1984 that identified 50
sump pumps connected to the sewer, and 20 had been confirmed to be removed. In the late 1980s, a
number of leaking sewer mains in Sewer District 1 were lined using either a cured-in-place liner or a fold
and form PVC liner. Manholes were also sealed and repaired to eliminate leakage.

During 2005 and 2006, due to the unusually wet weather in the fall of 2005 and the spring of 2006, the
six-month moving average at the South Street WWTF average daily effluent flow reached 0.97 mgd. The
NPDES permit for the South Street WWTF contains a requirement that if the six-month moving average
daily flow exceeds 90 percent of the plant permitted capacity, in this case 0.9 mgd, the Town must
prepare a plan to accommodate future increases in flow to the plant. To develop the plan, a district wide
I/l analysis consisting of flow metering and television inspection of the district sewers was completed in
2005-2009. This was followed by a sewer rehabilitation project in 2010 that used a variety of methods to
address defective and leaking pipes including cured in place liners, short liners for spot repairs, chemical
grouting, and excavate and replace methods. 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/l.

South Street WWTF

From 1902 until 1973-74, collected wastewater in Sewer District 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, the headwaters of the Norwalk River. The original primary treatment plant had an
average daily flow capacity of 0.126 mgd.

In 1973-74, the WWTF was upgraded to secondary treatment using the extended aeration activated
sludge process with an average daily flow capacity of 0.72 mgd. In the mid-1980s, the WWTF was
periodically hydraulically overloaded due to excessive /I, and failed to meet effluent permit limits. As a
result, the Town was ordered by the State of Connecticut to undertake the necessary studies and plant
upgrades to address the needs of the Town for the next 20 years. The State also issued a new NPDES
permit for the facility which required seasonal ammonia removal, imposed more stringent limits on BODs
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and total suspended solids, imposed a limit on chlorine residual and total phosphorus, and an effluent
dissolved oxygen limit.

In response to the order issued by the State, the Town completed facilities planning which resulted in a
recommendation to expand the South Street WWTF to a capacity of 1.0 mgd. During the period of the

facilities plan and design of the expanded and upgraded plant, the State imposed a moratorium on new
connections to the Sewer District 1 collection system from 1986 through 1989 when the Town executed
the construction contract for the upgraded and expanded WWTF. In 1992 the upgraded and expanded
WWTF was completed and is the system that exists today. 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:

1.

Gravity Influent and Influent Pump Station. Raw wastewater enters the WWTF by two means:
gravity sewers and pumped discharges. Several gravity sewers convey wastewater collected from
areas in town to the Influent Building. Some gravity sewers are lower in elevation than the Influent
Building, and flows from these areas are pumped by the Influent Pump Station. The collected
wastewater from the High School/Scotts Ridge Middle School is pumped directly to the Influent
Building. The original Influent Pump Station was replaced in 2007 with a new submersible pump
station due to deterioration of the concrete wet well. In addition to the Influent Pump Station, the
Town has installed a trailer mounted portable self priming pump that starts automatically as a
supplement to the influent pumps for the rare occasions when influent flows exceed the capacity of
the Influent Pump Station.

. Influent Building. Raw wastewater entering the Influent Building passes through a mechanically

cleaned bar screen to remove large objects from the wastewater. The screened wastewater then
enters a forced vortex grit chamber where grit, sand, and other abrasive materials are removed.
Next, the wastewater flows through a comminutor which grinds and shreds larger solids so that
they can be processed. Finally, the flow passes through a manually cleaned bar screen before it
is discharged to the Flow Distribution Box No.1 where it is mixed with Return Activated Sludge
(RAS) and can be directed to the Aeration Tanks.

Aeration Tanks. The heart of the activated sludge treatment process is the Aeration Tanks. In
these tanks, microorganisms are continuously cultivated, circulated, and aerated to promote
consumption of organic compounds in the wastewater. In the aeration tanks, biochemical oxygen
demand is reduced, ammonia is converted to nitrate (nitrification) and nitrate is converted to
nitrogen gas (denitrification). The plant has two aeration tanks, each divided into 4 bays, and
equipped with mechanical surface aerators which transfer oxygen into the mixture of wastewater
and microorganisms (termed mixed liquor) as well as mixing the contents of the aeration tanks.
The mixed liquor flows over the aeration tank weirs and into Flow Distribution Box No. 2 for
distribution to the Final Settling Tanks. To precipitate phosphorus present in the wastewater,
aluminum sulfate (alum) is seasonally added to the mixed liquor.

Final Settling Tanks. The mixed liquor flows into the two circular final settling tanks. The low
velocity in the settling tanks allows the separation of the solids and liquids in the mixed liquor
through sedimentation. Settled solids are collected by the rotating circular collector mechanisms
and a portion of the solids are pumped to Flow Distribution Box No. 1 as RAS where it is mixed
with the incoming wastewater. Any floating scum or other materials are skimmed off and removed.
The clarified wastewater flows over the weirs at the Final Settling Tanks and then enters the sand
filters for further treatment.

. Sand Filters. The wastewater from the Final Settling Tanks enters the sand filters in the

basement of the Operations Building where it flows from the bottom up to the top, while at the
same time sand is recirculated within the filter from the top to the bottom of the filters. Passing the
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Photographs from Bing Maps

Figure 2-4. South Street WWTF Aerial Photographs
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wastewater through the filters removes solids by trapping the solids in the sand media. The sand
at the bottom of the filter is continuously cleaned and recirculated to the top of the filters. The plant
has six filter cells, each equipped with two filter modules.

6. Post Aeration. After leaving the sand filters, the wastewater is aerated in the Post Aeration Tank
in the basement of the Operations Building with submerged air diffusers to increase the dissolved
oxygen content prior to the Ultraviolet Disinfection system.

7. Ultraviolet (UV) Disinfection. After the wastewater leaves the Post Aeration Tank, flow enters a
long, horizontal, open channel and flows past racks of submerged bulbs in the basement of the
Operations Building. These bulbs emit light in the ultraviolet spectrum which either kills or
inactivates disease causing microorganisms. This system operates only in the warmer months of
the year as required by the WWTF's NPDES permit. Following the UV Disinfection system, the
effluent flow is measured in a Parshall Flume prior to the discharge of the treated effluent to the
Great Swamp.

8. Solids Handling. Most of the activated sludge is returned to Distribution Box No.1 to mix with the
incoming wastewater before entering the aeration tanks. Periodically, excess activated sludge
must be removed (wasted) from the system to maintain the proper balance of the treatment
process. There are two circular waste sludge holding tanks. Excess, or waste, sludge is pumped
to a belt filter press/thickener unit in the Operations Building. Most of the water is removed from
the sludge, and the thickened sludge is stored in a holding tank, until it is pumped into a tanker
truck and disposed of at the incinerator at the Mattabassett District in Cromwell.

The South Street WWTF in its current form has been in operation since 1992 with minor equipment
replacements as needed to keep the many mechanical systems operating.

SEWER DISTRICT 2

Sewer District 2 is located near the intersection of Route 35 and Route 7. Figure 2-5 shows the extent of
the collection system and service area for Sewer District 2. Sewer District 2 includes a wastewater
collection system that collects wastewater from approximately 170 acres which represents less than 1
percent of the town’s area. The gravity sewer system consists of approximately 6,300 feet of sewers
ranging in size from 8 inches in diameter to 10 inches, with approximately 180 billed service accounts.
Most of the collection system conveys wastewater by gravity to a single pump station near the Route 7
WWTF where the collected wastewater is pumped to the Route 7 WWTF. The Route 7 Pump Station
houses duplex pumps in a prefabricated enclosure, and each pump has a capacity of 500 gallons per
minute. This pump station has not been upgraded since it was constructed in 1985.

History

In 1978, the State of Connecticut issued the Town an order to abate pollution from failing on-site septic
systems in the Route 7 and Route 35 area. At that time, the only wastewater treatment facility in this area
was serving the Wells-Benrus (later Perkin-Elmer, now Ponds Edge Professional Park) facility. Other
properties in this area were served by on-site septic systems. The Wells-Benrus WWTF was a 40,000
gallon per day extended aeration facility constructed in 1967. In 1979, in response to the State Order, a
Facilities Plan was prepared by the Town for the Route 7/Route 35 Area. Subsequent to the Facilities
Plan, the collection system, Route 7 Pump Station, and the Route 7 WWTF were constructed. The old
Wells-Benrus WWTF was then abandoned, and the Wells-Benrus facility was connected into the new
Route 7 WWTF.

The planning and funding mechanism for the existing Route 7 WWTF serving Sewer District 2 was
completed using a different approach than that for Sewer District 1. To fund the construction of the sewer
system and WWTF, all of the parcels to be served formed the basis for Sewer District 2, and each parcel
was allocated a flow allowance. The owner of each parcel then purchased the allocated flow allowance
which represented their share of the plant capacity. The State paid 55 percent of the cost for the WWTF,
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as well as 30 percent of the cost of the collection system serving the area. The remaining costs were
borne by the property owners of the parcels to be served by the system. The Route 7 WWTF and
collection system was then constructed by the Town. Nearly all of the parcels in Sewer District 2 have
since connected to the sewer system, although many of the parcels have not been developed at the
density of development permitted by current zoning of the District. As a result, all of the current Route 7
WWTF capacity has been allocated to the existing users, with no capacity available for extension of the
collection system.

Route 7 WWTF

The Route 7 WWTF uses rotating biological contactors (RBCs) to provide advanced treatment and has
an average daily flow capacity of 0.12 mgd. Figure 2-6 shows a site plan of the existing Route 7 WWTF,
Figure 2-7 presents a process flow diagram of the WWTF, and Figure 2-8 shows aerial photographs of
the existing WWTF. All flow that enters the Route WWTF is pumped by the Route 7 pump station through
an eight inch force main to the headworks of the WWTF. The WWTF consists of the following processes:

1. Headworks. Influent wastewater pumped by the Route 7 Pump Station enters the Headworks.
Grit is removed in an aerated grit chamber which is equipped with a mechanical grit collector
system. Flow then passes through a comminutor which shreds and grinds large solids for
subsequent treatment. Flow then enters a distribution box for distribution to the Primary Settling
Tanks.

2. Primary Settling Tanks. From the distribution box, the flow enters the two rectangular Primary
Settling Tanks. In these tanks, the low velocity allows the organic solids to separate through
sedimentation. Chain and flight collectors at the top and bottom of the tanks collected floating
scum and settled solids. Clarified effluent from the Primary Settling Tanks flows over weirs and is
conveyed to the Flow Equalization Tank.

3. Flow Equalization Tank. Primary effluent enters the Flow Equalization Tank where it is aerated.
The purpose of the tank is to dampen out the peak flows and provide a more consistent flow rate
to the Rotating Biological Contactors downstream.

4. Rotating Biological Contactors (RBCs). The RBCs are the heart of the treatment process at the
Route 7 WWTF. RBCs are a fixed film treatment process that consists of a series of discs
mounted in parallel on a shaft, and the shaft slowly rotates the discs through the wastewater. The
Route 7 WWTF has two trains of RBCs with each train having four RBC stages that are housed in
fiberglass covered tanks. Microorganisms attach to the discs, and as the discs rotate in the air the
microorganisms uptake oxygen, and when submerged in the wastewater the organism assimilate
and remove organic matter from the wastewater. Excess microorganism growth sloughs off the
discs and is removed in the Secondary Settling Tanks.

5. Secondary Settling Tanks. In the two rectangular Secondary Settling Tanks the low velocity
allows the microorganisms to separate from the treated water through sedimentation. Chain and
flight collectors at the top and bottom of the tanks collected floating scum and settled solids.
Clarified effluent from the Secondary Settling Tanks flows over weirs and is conveyed to the UV
Disinfection Unit.

6. UV Disinfection. The Secondary Settling Tank effluent is conveyed to the UV Disinfection
system, a horizontal, open channel and flows past racks of submerged bulbs. These bulbs emit
light in the ultraviolet spectrum which either kills or inactivates disease causing microorganisms.
This system operates only in the warmer months of the year as required by the WWTF's NPDES
permit. Treated effluent passes through a flow meter, and then is discharged to Little Pond, which
ultimately discharges to the Norwalk River.
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