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Executive Summary

ES.1 Introduction

This purpose of this Wastewater Facilities Plan is to develop a 20-year plan for
wastewater collection, treatment and disposal for the Town of Stonington. The Plan
has been prepared in conformance with the Connecticut Department of
Environmental Protection (CTDEP) guidelines, and is partly funded through the
State’s Clean Water Fund.

The plan has been developed for the Stonington Water Pollution Control Authority
(WPCA) as part of a lengthy and meaningful public process. An initial draft of the
Wastewater Facilities Plan report was presented at a public hearing in August 2001,
after a year-long development process involving a Citizens Advisory Group
representing residents from various locations and interests in the Town. The initial
draft was met with significant comment at the Public Hearing, after which WPCA
sponsored a second citizens group, the Citizen’s Review Panel (CRP). A second draft,
containing updated information and revised recommendations, was presented at
another public hearing in February 2005. Again, the presented plan generated a very
high volume of public comment that was overwhelmingly opposed to the WPCA’s
recommended plan for wastewater treatment. In the period since the public hearing,
WPCA has carefully reviewed the available options, and this third version of the
Wastewater Facilities Plan incorporates WPCA’s analysis of the comments received
throughout the public participation process and contains revised recommendations.

The Wastewater Facilities Plan has been prepared to meet the following goals:

m To provide the Stonington WPCA with a cost-effective, comprehensive plan to
meet the Town’s wastewater needs for the next 20 years,

m To obtain public and regulatory approval of the Plan, and

m To position the Town for funding opportunities.

ES.2 Wastewater Needs Assessment

Section 2 of this Plan reviews current wastewater disposal methods, their
functionality, and identifies areas where improved or alternate facilities are required
in order to provide adequate treatment and disposal of the generated wastewater.
This assessment is based on the Connecticut Department of Environmental Protection
(DEP) guidelines and the United States Environmental Protection Agency (EPA)
Publication Construction Grants 1985 (CG-85).

Identification of Wastewater Needs Areas

A wastewater needs analysis was performed, based on the review and evaluation of
data from local, state and federal sources. General data included surficial geology,
soil suitability for subsurface disposal, zoning, lot sizes, population density,
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floodplains, wetlands, surface water, groundwater, drinking water supplies and
recharge areas, public water service areas, and public sewer service areas. Site-
specific information indicating where homes and/or businesses were experiencing
difficulties with their wastewater disposal system included septage haulers” pumping
records, Board of Health records, and questionnaire responses.

The questionnaire survey was mailed to each unsewered landowner within the Town.
Approximately 3,140 questionnaires were mailed, and approximately 50 percent of
the questionnaires were completed and returned. The questionnaire included 33
questions designed to determine whether or not a subsurface disposal problem exists,
the type of problem, potential causes of the problem, the age of the system, the
number of people using the system, whether the system has been rehabilitated, etc.
Based on an analysis of the information obtained from the questionnaire responses
and the Board of Health Records, the density of failures per unit area was determined.
Areas of significant problem density were then characterized as problem areas, to be
analyzed in detail.

The final step in the analysis was determination of an implementable, reliable, cost-
effective means of resolving onsite disposal system problems. Generally, problems
caused by poor maintenance, excessive age and/or hydraulic overload were
considered solvable by means of rehabilitation, replacement, or enlargement of
existing onsite systems. These are relatively simple corrective measures, assuming
that conditions prevail that would allow upgrading of onsite disposal systems in
conformance with state requirements. Problem areas subject to high groundwater
and/ or poor soils were evaluated based on their population density.

Based on the considerations described above, the following 18 wastewater needs areas
were identified:

m Areal — Marjorie Street Area m Area 10 — Mark Street Area
m Area?2 — Riverbend Drive m Area 1l — Greenhaven Road Area
m Area 3 — School Street Area m Area12 — Meadow Road Area
m Area4 — Roseleah Drive m Area 13 — Latimer Point
m Area5 — Elm Ridge Road Area m Area 14 — Mason’s Island
m Area 6 — Pequot Trail Area m Area 15 — Marlin Drive Area
m Area 7 — Cronin Avenue/Holly m Area 16 — Elm Street Area
Drive Area

m Area 17 — Montauk Avenue Area

m Area 8 — Millan Terrace Area
m Area 18 — North Stonington Road

m Area 9 — Aimee Drive Area
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Assessment of Wastewater Needs Areas

Each of the 18 wastewater needs areas was assessed to determine the available
treatment and disposal alternatives, wastewater conveyance alternatives, and the
probable cost of the recommended alternative.

Wastewater Treatment and Disposal Alternatives
The following alternatives were considered for wastewater treatment and disposal for
the identified problem areas:

1. Town-Wide No-Action
2. Individual Onsite Wastewater Treatment and Disposal
m Conventional Septic Systems
m Innovative/Alternative Technologies
3. Shared Local (Community) Wastewater Treatment and Disposal
m Conventional Septic System
m Innovative/Alternative Technologies
4. Package or Small Wastewater Treatment Plants
m Offsite Disposal at a Municipal Water Pollution Control Facility

Screening of Conveyance Alternatives
The following alternatives are considered for wastewater collection:

1. Conventional Gravity Sewers

2. Pumping Stations and Force Mains

3. Small Diameter Gravity Sewers

4. Pressure Sewers with Septic Tank Effluent Pumps (STEP systems)
5. Pressure Sewers with Individual Grinder Pumps

6. Combinations of the Above

Costs of Wastewater Management Alternatives

Costs of wastewater management alternatives were estimated and compared. The
feasible alternatives identified for each wastewater needs area were evaluated on a
common fiscal basis.
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Assessment Results

Table ES-1 summarizes the recommended alternatives, total capital costs, costs per lot
and annual operation and maintenance costs for each of the 18 wastewater needs
areas. The 18 needs areas have a variety of problems and issues, including high
groundwater, ledge, poor filtration, location within environmentally sensitive areas
and small lots. Installing a collection system and connecting to the existing sewer is
the most cost-effective and environmentally sound alternative for 15 of the 18
wastewater needs areas. The other three areas, Marjorie Street, Mason’s Island and
North Stonington Road, are located relatively far from the existing wastewater
collection system, and the impacts of constructing the transmission lines would be
significant. Recommended alternatives for these three areas are community
treatment systems for Marjorie Street and Mason’s Island, and individual onsite
systems with innovative/alternative technologies for the North Stonington Road area.
The proposed collection and transmission systems are shown in Figure ES-1.

The WPCA plans on addressing only the critical and high-priority needs areas during
the 20-year planning period. These areas are also indicated on Table ES-1. It is
WPCA'’s intent to address problem areas as they arise, and therefore these identified
critical and high-priority areas may be re-prioritized at WPCA's discretion.

ES.3 Projected Flows and Loads

Section 3 summarizes the development of projected wastewater flows and loads
within the Town of Stonington in 2025. It documents the procedures and methods
used to develop the projections.

Review of Previous Reports

The following sources were reviewed and considered in the development of the
projects flows and loads:

m Stonington Plan of Development (May 1992),
m 2000 U.S. Census,
m Water and Sewer Needs Analysis, Stonington, CT (November 1997),

m Regional Conservation and Development Policy Guide for Southeastern
Connecticut (October 1997),

m 1999 Master Transportation Plan (January 1999),
m Draft Environmental Impact Statement, Route 2/2A /32 (March 1999),

m Conservation and Development Policies Plan for Connecticut 1998-2003 (May
1998), and

m 2004 Plan of Conservation and Development (June 2004).
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Population Projections

The goal of the Wastewater Facilities Plan population projection is to develop a
reasonable estimate of future population within the Town of Stonington, considering
the studies issued by planning agencies, as well as the Town and region’s growth
patterns, and to use the estimated population to project future wastewater flows and
loads.

Population projections for the Wastewater Facilities Plan were developed based on
this available data and on information about future development in the town. The
resultant population projections are shown in Table ES-2 and Figure ES-2.

Table ES-2
Population Projections
Town of Mystic Borough Pawcatuck Remainder
Year Stonington (B 7053) (B 7052) (B 7051) (B 7054)
1990 16,919 3,176 3,510 7,871 2,362
2000 17,906 3,377 3,533 8,226 2,770
2005 18,456 3,481 3,642 8,479 2,855
2010 19,006 3,584 3,750 8,731 2,940
2015 19,556 3,688 3,859 8,984 3,025
2020 20,106 3,792 3,967 9,237 3,110
2025 20,656 3,896 4,076 9,489 3,195

! Numbers in italics are estimated based on historical trends. Numbers below each area (e.g., B 7053)
indicate the respective U.S. Census tract number.

Projected Flows and Loads

Estimates were made for domestic, institutional, industrial, commercial, infiltration
and inflow and septage. For each category, population growth, future development
and sewer system expansion were taken into account.

The projected future flows were used to project future loads to each of the three water
pollution control facilities (WPCFs). The overall contributing percentages of
constituents of the wastewater flow (e.g., domestic, institutional, commercial, etc.) are
not projected to change significantly in proportion to one-another. This indicates that
the characteristics of the wastewater should remain similar to the existing conditions.
In addition, the projections do not include any additional significant industrial users
that could alter the wastewater characteristics. Therefore, the wastewater is expected
to be of similar strength, and contain similar concentrations of the important
pollutants such as BOD, TSS and nitrogen components as the existing wastewater.
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Table ES-3 summarizes the projected flows and loads to each of the three WPCFs,
assuming that the wastewater quality parameters, and the peaking factors for
different loading conditions, would not change.

ES.4 Wastewater Collection Systems
System Description

Stonington has three sanitary sewer systems that discharge to the Mystic, Borough
and Pawcatuck WPCFs., as follows:

m The Mystic service area extends eastward from the Mystic WPCF to the intersection
of U.S. Route 1 and Chapman Lane, and northerly to North Stonington Road. The
Mystic collection system includes approximately 20 miles of gravity sewers, five
pumping stations, approximately 1.1 miles of force mains, and the Mystic WPCF.
Four of the five pumping stations collect the flow and convey it to the Mystic
WPCEF. The remaining pumping station is located at the Mystic WPCF and conveys
underflow from the plant’s primary clarifiers to the Borough WPCF via a separate
transmission main.

m The Stonington Borough collection system primarily services the Borough, Lord’s
Point, and the area immediately north of the downtown Borough area. In addition,
the collection system extends north to Deans Mill Road. This system includes
approximately 8.5 miles of gravity sewers, seven pumping stations, 0.7 miles of
force main, a force main that conveys underflow from Mystic WPCF to the
Stonington Borough system, and the Borough WPCEF.

m The Pawcatuck collection system services the eastern portion of the town. The
Pawcatuck system consists of approximately 20 miles of sewers, 1.4 miles of force
main, six pumping stations and the Pawcatuck WPCF.

Capacity Analysis and Recommended Improvements

A hydraulic capacity analysis for the critical components of each of the three
wastewater collection systems — including the interceptors and pumping stations —
is included in Section 4.

Mystic

All of the interceptors within the Mystic collection system are sufficient for existing
peak and projected future wastewater flows. All of the pumping stations within the
Mystic collection system have adequate capacity to handle existing and projected
future peak wastewater flows. There are no improvements to the Mystic collection
system necessary to increase capacity.

Borough

All of the interceptors within the Borough collection system are sufficient for existing
peak and future wastewater flows. In addition, all of the pumping stations within the
Stonington Borough collection system can adequately handle existing peak
wastewater flows. However, in order to adequately handle projected future peak
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wastewater flows, the Shawondasee Drive pumping station would likely need to be
upgraded in the future, depending on actual development patterns. The upgrade
would include replacing the existing submersible pumps with larger pumps in order
to handle the increased flow. The existing 6-inch force main can sufficiently handle
the future peak wastewater flow from this pumping station.

Pawcatuck

All of the interceptors within the Pawcatuck collection system are sufficient for
existing peak wastewater flows. In addition, all interceptors are sufficient for
projected future peak wastewater flows, with two marginal pipe segments. A 24-inch
pipe segment of about 2,000 feet in Mechanic Street would theoretically be loaded at
88-percent of capacity at the projected peak flow rate, compared to the typical design
criteria of 80 percent, if sufficient development occurs in the areas upstream.
Similarly, an 18-inch pipe segment of 250 feet in Mary Hall Road would theoretically
flow at 91-percent of capacity at the projected peak flows.

All of the pumping stations within the Pawcatuck collection system can adequately
handle existing peak wastewater flows. However, two pumping stations would likely
need to be upgraded in the future in order to adequately handle projected future peak
wastewater flows, either by pump replacement or addition: Pumping Station No. 3
and the White Rock Road pumping station.

Overall, it is estimated that approximately $341,000 of system improvements would
be required in the collection system over the 20-year life of the plan.

ES.5 Water Pollution Control Facilities Evaluation

Section 5 documents the evaluations of the existing water pollution control facilities
(WPCFs). These evaluations consist of a summary of the history of each plant, a
description of the current facilities and the unit processes at each facility, a summary
of recent plant operating data, and a unit process capacity analysis.

Water Pollution Control Facilities

Mystic

The Mystic WPCF provides wastewater treatment services for the villages of Mystic
and Old Mystic, in addition to adjacent commercial districts. The plant was built in
1971-72. The Mystic WPCF was designed to treat an average flow of 0.80 million
gallons per day (mgd), and a peak flow of 2.35 mgd to secondary treatment standards.
The Mystic WPCF has undergone a substantial amount of upgrading and equipment
replacement in recent years, and currently employs the following treatment processes:

m Influent comminution (or bypass coarse screening)
m Influent raw sewage pumping

m Primary clarification
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m Activated sludge biological treatment
m Disinfection with sodium hypochlorite
m Primary underflow de-gritting

m Diversion pumping of de-gritted primary clarifier underflow to the Stonington
Borough WPCF

m Odor control

Stonington Borough

The Stonington Borough WPCF (Borough WPCF) provides wastewater treatment
services primarily for the Village of Stonington. The plant was placed into service in
1975. The Borough WPCF was designed to treat an average flow of 0.66 mgd to
secondary treatment standards. The Borough WPCF has also undergone a substantial
amount of upgrading and equipment replacement in recent years, primarily due to
the diversion from the Mystic WPCF, and currently employs the following treatment
processes:

m Influent comminution (or bypass coarse screening)

m Influent raw sewage pumping

m Primary clarification, with waste activated sludge (WAS) co-settling
m Activated sludge biological treatment

m Disinfection with sodium hypochlorite

m Sludge thickening and thickened sludge storage

m Odor control

Pawcatuck

The Pawcatuck WPCF provides wastewater treatment services for all of the sewered
areas of Pawcatuck. The plant was placed into service in 1980. The Pawcatuck WPCF
was designed to treat an average flow of 1.3 mgd to secondary treatment standards.
The plant discharges to the Pawcatuck River. The plant is currently treating flows
below its original design capacity. The Pawcatuck WPCF currently employs the
following treatment processes:

m  Primary clarification, with waste activated sludge (WAS) co-settling
m  Septage receiving

m  Activated sludge biological treatment

ES-12 m
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m Disinfection with sodium hypochlorite
m  Sludge thickening and thickened sludge storage

m  Odor control

ES.6 Water Quality Analyses

Section 6 examines the water quality implications of various wastewater treatment
options under consideration by the Town of Stonington. Currently, Stonington’s
three WPCFs - Mystic, Stonington Borough, and Pawcatuck - discharge to the Mystic
River, Stonington Harbor, and Pawcatuck River, respectively.

CTDEP performed water quality analyses of the Mystic River from 1988-1990. The
results of these analyses are summarized in a report entitled “Water Quality Analysis of
Mystic Harbor - A Water Quality Model and Waste Load Allocation” (June 1990). This
report indicated that, although the Mystic Harbor generally exhibits excellent water
quality, nutrient loadings intermittently cause algae blooms. Since state Water Quality
Standards require that Mystic Harbor’s water quality not be allowed to degrade,
increases in flow to the Mystic WPCF outfall would be accompanied by tighter
restrictions on effluent quality such that nutrient loading would not increase above
existing levels. As a result of the findings of this report, future discharges from
Mystic WPCF would also be limited to levels existing at the time of the study.
Because of the existence of this study by CTDEP, Section 6 of this Wastewater
Facilities Plan included analyses of only Stonington Harbor and the Pawcatuck River.
No additional analysis of the Mystic River/Harbor was performed.

The NPDES permits for the Stonington Borough and Pawcatuck WPCFs were
renewed in 2005. The NPDES permit for the Mystic WPCF will be renewed in 2006.
The permits included limits for BOD, TSS, coliform bacteria, chlorine, and whole
effluent toxicity testing. They also included monitoring requirements for metals and
phosphorus compounds. Future permits could include limits for these compounds if
they are shown to be a potential water quality concern. with the three WPCFs are also
required to comply with the General Permit for Nitrogen Discharges. Thus, the water
quality investigation focuses on determining if future discharges can meet water
quality standards for (1) conventionals (i.e., dissolved oxygen) and (2) toxics.

For both the Pawcatuck River and Stonington Harbor, existing water quality
information was obtained and analyzed. Then the dissolved oxygen and toxics
analyses were completed. The results of the analyses are as follows:

m Water quality in the northernmost portion of the Pawcatuck River estuary is highly
degraded. This condition appears to be a function of physical constraints of the
estuary.

m Pawcatuck River water quality is only somewhat degraded near the Pawcatuck
WPCEF outfall. This appears to be because there is much better tidal exchange
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lower in the estuary at its mouth. The Pawcatuck WPCF discharge is a small
contributor to the deficit of oxygen found in the estuary.

m Stonington Harbor is better suited than the Pawcatuck River for assimilating
wastewater flows because:

- It has greater mixing/flushing for conventional pollutants, and

- It offers greater dilution potential for meeting water quality criteria for toxic
pollutants.

m Stonington Harbor should be able to handle the combined discharge from all three
treatment plants and meet the state’s water quality standard for dissolved oxygen.

m The Borough WPCF’s outfall diffuser has sufficient hydraulic capacity to handle the
combined flow from all three plants.

m The Town should investigate whether influent copper concentrations in the
wastewater could be reduced by improved corrosion control of the water supply.

m If the WPCA implements a one-plant solution utilizing the existing Borough WPCF
outfall to Stonington Harbor, then the outfall should be modified by opening two
additional ports on the existing diffuser.

ES.7 Alternatives Evaluation

The configuration of the existing Stonington WPCA facilities — consisting of three
separate collection systems and WPCFs — is complex. The complexity of the existing
systems provides a tremendous amount of flexibility when considering the numerous
options available for upgrading the systems to meet the Town’'s future wastewater
needs. In Section 7, a limited number of feasible “big picture” overall alternatives are
selected. These alternatives are then evaluated in detail and compared to determine
the recommended alternative.

WPCEF Effluent Quality

The final effluent from each of the three existing WPCFs, and/or from a new WPCEF,
would be required to meet the current NPDES secondary treatment levels. It is
anticipated that future permits would require a dechlorination process be provided,
for all facilities disinfecting by addition of either chlorine gas or liquid sodium
hypochlorite (as at all three existing WPCFs).

Nitrogen Removal

In addition to the NPDES permit requirements, the upgraded or new facilities would
be required to comply with the nitrogen wasteload allocation (WLA) assigned to
Stonington by CTDEP’s General Permit for Nitrogen Discharges, either by treatment or
by use of Connecticut’s nitrogen trading program. The General Permit for Nitrogen
Discharges includes WLAs for each of Stonington’s three WPCFs. These WLAs decline
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over time through 2014. Stonington’s need to purchase (or ability to trade) nitrogen
credits is determined annually based on these WLAs and plant performance. As
Stonington looks toward the future, the sum of these WLAs would become the basis
for nitrogen discharge compliance.

Table ES-4 summarizes the anticipated effluent quality requirements that are critical
to the alternatives evaluation. All of the alternative treatment process trains evaluated
in this section are designed to meet these treatment goals, with the exception of
Alternative G (see description below), which would not be designed with the intent of
meeting the nitrogen limits, and would only provide the degree of nitrogen removal
that can be achieved while using the Symbio™ process. Compliance with the nitrogen
wasteload allocation would be attained by utilization of the nitrogen trading
program.

Table ES-4

Anticipated WPCF Effluent Quality Requirements

Condition

Mystic WPCF

Borough WPCF

Pawcatuck WPCF

BODs (mg/L)

TSS (mg/L)

TN (mg/L)*

(TRC) (mg/L)?

Total residual chlorine

30 (avg. monthly)
50 (max. daily)

30 (avg. monthly)
50 (max. daily)

8.1 mg/L (2006)
5.1 mg/L (2014)
4.5 mg/L (2025)

0.2 (minimum)
1.5 (maximum)

25 (avg. monthly)
45 (max. daily)

30 (avg. monthly)
50 (max. daily)

10.9 mg/L (2006)
6.6 mg/L (2014)
5.6 mg/L (2025)

0.2 (minimum)
1.5 (maximum)

25 (avg. monthly)
45 (max. daily)

30 (avg. monthly)
50 (max. daily)

8.5 mg/L (2006)
4.2 mg/L (2014)
3.1 mg/L (2025)

0.2 (minimum)
1.5 (maximum)

1TN concentrations are based on the General Permit for Nitrogen Discharges allowable WLA (Ibs/day)
and the projected annual average flow in the indicated year. TN WLAs may be traded among the
Stonington WPCFs; it is possible that one WPCF can discharge a higher effluent TN concentration,
but an increase in effluent wasteload would have to be made up by an equal decrease in discharge
quantity at another WPCF. TN WLAs for 2006 and 2014 are based on the General Permit. It is
assumed that the WLA for 2025 is the same for 2014. More stringent treatment would be needed (in
terms of concentration) because of the projected flow increases over time.

2 Existing effluent TRC limits shown. It is anticipated that stricter limits on TRC would be permitted

in the future, requiring that dechlorination be provided following chlorine disinfection.
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Alternatives

Seven alternatives were evaluated in detail, as described below. The alternatives
include both construction of new plants and upgrading the existing WPCFs.

Alternative No. 1

Alternative No. 1 involves upgrading each of the three existing WPCFs to handle the
future flows and loads from their respective collection systems, without diversion of
flow from the Mystic WPCF to the Borough WPCF (which is evaluated separately as
Alternative 1A).

Alternative No. 1A

Alternative No. 1A involves the upgrading of each of the three existing WPCFs to
handle the future flows and loads from their respective collection systems, and
includes flow transfer of 0.28 mgd of primary clarifier underflow from the Mystic
WPCF to the Borough WPCEF.

Alternative No. 1B

Alternative No. 1B involves the upgrading of each of the three existing WPCFs to
handle future flows and loads from their respective collection systems, and includes a
0.28 mgd diversion from the Mystic WPCF to the Borough WPCF. However, unlike
Alternative 1A, the diversion would be either raw influent or primary effluent, but
not the primary clarifier underflow.

Alternative No. 2

Alternative No. 2 involves abandoning the Mystic WPCF and pumping the entire
flow currently treated at the Mystic WPCF to the Borough WPCEF for treatment. The
Borough WPCF would be upgraded to handle the future flows and loads from both
the Mystic and Borough collection systems. The Pawcatuck WPCF would be
upgraded to handle its locally generated flow.

Alternative No. 3

Alternative No. 3 involves abandoning both the Mystic and Borough WPCFs and
pumping the entire flow currently treated at the two plants to the Pawcatuck WPCF
for treatment. The Pawcatuck WPCF would be upgraded to handle the future flows
and loads from the entire Town. A portion of the treated effluent would be piped
back to the existing Borough WPCF outfall for discharge to Stonington Harbor.

Alternative No. 4

Alternative No. 4 involves abandoning the Mystic and Borough WPCFs and pumping
the entire flow currently treated at the Mystic WPCF and the Borough WPCF to a new
WPCEF at a new site. The treated effluent would be piped back to the existing Borough
WPCF outfall for discharge to Stonington Harbor. The Pawcatuck WPCF would be
upgraded to handle its locally generated flow.
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Alternative No. 5

Alternative No. 5 involves abandoning the Mystic, Borough and Pawcatuck WPCFs
and pumping the entire flow currently treated at the three plants to a new WPCF at a
new site. The treated effluent would be piped back to the existing Borough WPCF
outfall for discharge to Stonington Harbor.

Alternative G

Alternative G involves upgrading each of the three existing WPCFs only when and as
necessary to handle the future flows and loads from their respective collection
systems. Upgrades under this alternative would not provide nitrogen removal, except
as may be accomplished by installing the Symbio™ process at each plant. This option
would ultimately require improvements at all three plants in order to accommodate
future flows and loads, and to comply with NPDES permit requirements. Stonington
would then purchase nitrogen credits through the state’s nitrogen trading program to
comply with the requirements of the General Permit for Nitrogen Discharges.

The “Groton Alternative”

During the preparation of the Wastewater Facilities Plan, CTDEP suggested that
WPCA also evaluate another option, which is known as the “Groton Alternative.”
This evaluation was completed and was documented in a separate report. The
Groton alternative would be a regional solution and would involve the transfer of
wastewater from the Mystic and Borough collection systems to the Groton system for
treatment. The Groton Analysis is included in Appendix F of this Facilities Plan. It
was found that the Groton Alternative was not a feasible option.

Siting Study

Two of the alternatives (Alternatives Nos. 4 and 5) would require that a new water
pollution control facility (WPCF) be constructed at a new site to treat some or all of
the projected wastewater flow within the Town of Stonington. An evaluation was

conducted to determine appropriate sites suitable for construction and operation of a
new WPCF and included:

m An outline of the methodology used to identify potential sites,
m A description of the initial, secondary and final screening processes, and
m The recommended site for new WPCFs under Alternatives No. 4 and 5.

Screening Considerations

The first step in the site-selection process was to narrow the list of all properties
within the Town of Stonington. The following criteria were considerations in
screening suitable sites for new WPCFs.

m Area Requirements
m Current Zoning Requirements and Site Location
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m Current Land Use

m Property Ownership

m Access

m Proximity to Existing or Proposed Sewer Systems
m Proximity to Existing or Projected Development
m Physical Characteristics

m Site Configuration

m Historic and Archeological Features

m Rare or Endangered Species

Site Selection Process

There are a total of approximately 8,200 parcels within the Town of Stonington. Of
this total, 382 parcels have areas of at least 10 acres. Although the number of potential
sites is considerably reduced in this step, additional steps were required to narrow
down the sites even further. Parcels that are owned and reserved by the State of
Connecticut, Avalonia, or other conservancies were screened out of contention. In
addition, sites located north of Interstate 95 are not considered feasible, and were
screened out.

Finalist Site Ranking

After several screening steps, an order of ranking was conducted on ten finalist sites
to identify the most suitable site for a new WPCF. A list of factors was applied to the
remaining sites to establish the most suitable site for a new facility, as follows:

® Implementability (ownership, “fatal flaws,” key advantage, etc.)

" Compatibility with Site and Surrounding Areas

B Site Characteristics

® Engineering/Technical Feasibility

®  Vehicle Access

® Environmental Features (wetlands, flood hazards, presence of threatened species,
etc.)

]

Historical/ Archeological Features
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® Land Acquisition

Upon completing the final site ranking, the town-owned site on U.S. Route 1 and
Spellman Drive was identified as the most suitable location for a new WPCF (see
Figure ES-3). For the purpose of developing cost information, this site was used for
Alternative No. 4 and Alternative No. 5.

Economic Comparison

The eight alternatives were evaluated in detail to facilitate comparison, in terms of
economic and non-economic criteria. Table ES-5 summarizes the capital cost, annual
operation and maintenance (O&M) cost and 20-year present worth of the eight overall
alternatives. Note that the cost summaries do NOT include estimated costs for
property acquisition, nor to they include possible credits (total cost reductions) due to
potential sale of existing properties.

Table ES-5
Overall Economic Comparison
Description Capital Annual O&M Present Worth

Alternative No. 1 $25.8 million $1.77 million $46.7 million
Alternative No. 1A $25.3 million $1.86 million $47.3 million
Alternative No. 1B $25.7 million $1.86 million $47.7 million
Alternative No. 2 $28.3 million $1.45 million $45.4 million
Alternative No. 3 $42.0 million $1.22 million $56.4 million
Alternative No. 4 $49.8 million $1.44 million $66.8 million

(preferred site)
Alternative No. 5 $50.9 million $1.23 million $65.4 million

(preferred site)

Alternative G $19.1 million $1.76 million $39.9 million

Table ES-5 shows that on a capital cost basis, Alternative G is the least costly, followed
by Alternative Nos. 1, 1A, and 1B. Alternative No. 2 is slightly more costly.
Alternatives Nos. 3, 4 and 5 are more costly. On an annual O&M basis, Alternative
Nos. 3 and 5 are the least costly, because they involve operation of only one plant.
Alternative Nos. 2 and 4 are somewhat more costly to operate and maintain, and the
alternatives with three plants (Alternative Nos. 1, 1A and G) are the most expensive to
operate.
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On a 20-year present worth basis, Alternative G is the most economical, followed
closely by Alternative Nos. 1, 1A, 1B and 2. Alternative Nos. 3, 5 and 4 are the most
costly.

Non-Economic Comparison

The alternatives are compared versus several non-economic criteria in the following
paragraphs. It is understood that comparing the alternatives against these criteria is,
by necessity, subjective. However, by evaluating each criterion separately, a preferred
alternative can often be identified.

Constructability

This criterion seeks to measure the ease or difficulty with which the alternative can be
physically constructed. Alternative Nos. 1, 1A, 1B and G involve considerable
construction at each of the three existing plant sites, but involve a negligible amount
of pipeline construction work. Construction at the Mystic and Borough WPCFs will be
difficult due to the small amount of available area for staging, though at the
Pawcatuck site this is not an issue. Alternative No. 2 involves extensive construction
at the Borough WPCEF site, and the quantity of work to be performed would make that
construction difficult. Alternative Nos. 3, 4 and 5 require an extensive amount of
pipeline work. The necessary work at a new treatment plant site would be relatively
simple in comparison to the pipeline work.

Implementability

This criterion seeks to measure the ease or difficulty with which the alternative can be
implemented, and is meant to address factors such as regulatory and public
acceptance, potential stumbling blocks and the political climate. Based on the public
comment received to date, the alternatives that involve continued use of the three
existing plant sites (Alternatives 1, 1A, 1B and G) are the most likely to be approved
and successfully implemented by the Town. Alternative 1A, which involves
continued diversion of primary underflow from the Mystic WPCF to the Borough
WPCE, appears to be less acceptable to the public than Alternatives 1, 1B, and G. The
other alternatives all involve some degree of consolidation of either treatment
facilities and/ or discharge, and public acceptance of those options seems dubious.
Alternative Nos. 4 and 5 include one significant additional hurdle: a new site is
needed, and though the preferred site is already owned by the Town, obtaining the
public’s approval of a new site is not easy.

Impacts during Construction

All of the alternatives will impact the community to some extent during construction.
The three-plant alternatives will each require heavy construction at three sites. Visual
proximity to neighbors seems most direct at the Borough WPCF, as the Mystic WPCF
and Pawcatuck WPCF are somewhat more isolated visually. For this reason,
Alternative No. 2 is probably the least preferable. Alternative Nos. 3, 4 and 5 involve
significant pipeline work in busy streets, and will therefore have impacts.
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Land Impact

Alternative Nos. 1, 1A, 1B and G will have minimal land impact (positive or negative),
as the current use at the existing sites would continue. Alternative 2 would have a
slightly positive impact on the Mystic WPCF site and a negative impact at the
Borough WPCEF site due to the amount of construction needed. Alternative No.3 will
have minimal land impact, as the existing site is large enough to support plant
expansion without directly impacting neighbors. Alternative Nos. 4 and 5, which
include new sites, will have a significant land impact.

Reliability

All of the alternatives involve either upgraded or new treatment facilities, provided
with reliable and redundant systems, and therefore all of the alternatives are
approximately equal against this criterion.

Flexibility

The alternatives that involve the continued use of the three existing treatment plant
sites (Nos. 1, 1A, 1B and G) provide the most flexibility, in terms of both long-term
operations, and in terms of initial implementation of the alternative. The three-plant
options provide the option of project phasing, and would provide the flexibility to
implement phases at the optimal time. Purely in terms of operational flexibility after
construction is complete, the new plants in Alternative Nos. 4 and 5 would be

designed with the most up-to-date, proven technology, and would be optimally
flexible.

O&M Complexity

Alternative Nos. 3 and 5 would be preferred over the other alternatives for this
criterion, because one plant is simpler to operate and maintain than two or three.
Alternative No. 5 would have an advantage over Alternative No. 3, because a new
facility would be streamlined for efficiency. The three-plant options would be the
most complex to operate and maintain.

Proximity to Neighbors

Alternative No. 5 would rank highest against this criterion, followed by Alternative
No. 3, then Alternative No. 4. Fewer facilities translate into fewer neighbors, which is
an advantage. The preferred site for Alternative No. 5 is isolated from its neighbors,
more so than the existing Pawcatuck site. The three-plant alternatives maximize the
plants” exposure to neighbors.

Odor Control

Similar to the above criterion, Alternative No. 5 would rank highest against this
criterion, followed by Alternative No. 3, then the other alternatives. Fewer facilities
translate into fewer potential odor problems, which is an advantage. It must be noted
that the cost figures included earlier in this section include maintenance, or in some
cases, improvements over the odor control measures provided by the 2003 odor
control project, so all alternatives should be more than satisfactory from an odor-
control perspective.

10904-29375



10904-29375

Executive Summary

Water Quality (Impact from Outfalls)

Except for Alternative G, the alternatives can be considered equal against this
criterion, although it should be noted that not all interested stakeholders agree on this
for all alternatives. All alternatives include continued use of the existing outfalls,
either all three (as in Alternative Nos. 1, 1A, 1B and G), the Pawcatuck River and the
Stonington Harbor outfalls (Alternative Nos. 2 and 4), or just the Stonington Harbor
outfall (Alternative Nos. 3 and 5). The effluent quality resulting from the upgrades
will result in an overall lower impact than either of these outfalls has today. The
public has expressed a strong concern with significantly increasing the quantity of
effluent discharged through any specific outfall, therefore making the alternatives that
involve consolidation (Alternatives 2, 3, 4 and 5) least preferred.

Alternative G, by definition, will not provide the same level of nitrogen removal as
the other alternatives, and therefore is least preferred for this criterion.

Ambient Noise
None of the alternatives will have any particular advantage or disadvantage
regarding ambient noise, and all are approximately equal.

Water Supply
All of the alternatives include discharge through existing outfalls, and will not impact
the water supply.

Floodplain

The Mystic and Borough WPCFs are located within the floodplain, and thus must be
designed to maintain operation during floods. This is not an unusual design criterion
for treatment plants. Neither the existing Pawcatuck WPCF site, nor the preferred
new plant site for Alternative Nos. 4 and 5, are in the floodplain. Construction at
none of the existing or new sites will have any impact on flooding conditions. None of
the alternatives will have any particular advantage or disadvantage regarding
floodplain issues, and all are approximately equal.

Wetlands

The existing treatment plant sites have no wetland issues, though construction at the
Mystic WPCF will have to consider the nearby wetlands. The preferred site for the
new plant in Alternative Nos. 4 and 5 is partially surrounded by wetlands, but
disturbing the wetlands will not be required to build or operate the plant. Proper
permitting procedures will have to be followed regardless of the alternative.
Therefore, no alternative has an advantage against this criterion.

Public Health and Safety
All of the alternatives will provide environmental benefits, and none of the
alternatives is favored.

Aesthetics
The three-plant alternatives will have an aesthetic impact at the existing Mystic WPCF
and Borough WPCEF sites, although the proximity to neighbors at Mystic is less of a
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concern. The Pawcatuck WPCEF site is visually isolated from neighbors, so expansion
at the site will not have negative aesthetic impact. Alternative No. 2 would have a
considerable negative impact at the Borough WPCEF site. The preferred site for
Alternative Nos. 4 and 5 would be isolated. The new plant road that would be
required to enter the new plant will have a minor impact.

Energy Use (Other than Cost)

This criterion seeks to ascertain if one alternative is significantly more energy-efficient
or consuming than the others, because of the overall environmental impact that this
has. The alternatives measure approximately equally.

Farmland (Preserve)
None of the alternatives impact preserved farmlands.

Historical/Cultural/Recreational

None of the alternatives has any known impact on historical or cultural resources.
Alternative Nos. 1, 1A, 1B, 2 and 3 have no impact on recreational resources.
Alternative Nos. 4 and 5 would have some negative, and possibly other positive,
impacts. On the positive side, the new plant alternatives could make at least parts of
the existing Mystic WPCF, Borough WPCF and Pawcatuck WPCEF sites available for
other uses. The new plant alternatives impact the hiking trails that currently exist at
the preferred site — the trails would have to be relocated. In the case of Alternative
No. 5, which will include the closure of the Pawcatuck WPCF, there might be a
corresponding positive impact. Alternative No. 4 is slightly less preferred than
Alternative No. 5 because this option would not be available.

Summary

Upon review of the discussion in Section 7.5.3, it seems obvious that the three-plant
alternatives offer some significant non-economic advantages during the construction
and implementation phase, and that the one-plant alternatives may offer some
advantages during the long-term operations.

Recommendation

WPCA is authorized by the Town of Stonington to provide wastewater collection and
treatment services within the Town. While performing these services, the WPCA
balances the community interests in water quality and cost effectiveness with those
interests and standards of the regulatory authorities like the DEP and the EPA.

These considerations suggest that only those options that maintain continued
operation at the three existing treatment plant sites can be feasibly implemented with
public support. Through the facilities planning efforts and the public comment
received as the project has advanced, WPCA believes that alternatives that include
consolidation of plants (Alternative Nos. 2, 3, 4 and 5) are not acceptable to the Town.
Among the reasons that these alternatives cannot be successfully implemented are: 1)
the capital and present-worth (life cycle) costs of those options are unaffordable, and
are much higher than the other options; and 2) the consolidation of treatment sites,
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resulting in an increase in the amount of flow discharged into any single receiving
water body, is unacceptable to the citizenry. In addition, Alternative Nos. 4 and 5
require a new treatment plant at a new site, and there are complex hurdles associated
with the siting issues.

By process of elimination, only those options that involve continued operation of the
three existing plants (Alternatives 1, 1A, 1B and G) remain for consideration. Of these
four remaining alternatives, WPCA feels that Alternative G is least preferred, because
it does not provide the same level of treatment as the others, and would therefore not
provide the same degree of environmental benefit. In fact, Alternative G would
require Stonington to purchase nitrogen credits through the General Permit for Nitrogen
Discharges indefinitely to stay in compliance. WPCA does not consider Alternative G
to be an acceptable long-term wastewater treatment solution.

Alternatives 1 and 1B are preferred over Alternative 1A, because Alternative 1A
includes continuation of the current primary clarifier underflow diversion from the
Mystic WPCF to the Borough WPCEF. Alternatives 1 and 1B do not include this
underflow diversion. The WPCA supports restoration of the original design concept
for Stonington - three treatment plants treating the sewage from their respective
collection systems. The upgraded facilities provide levels of treatment consistent with
DEP requirements and eliminate the need for the underflow diversion (installed per
DEP order) at Mystic. Alternatives 1 and 1B are equally feasible both economically
and non-economically to Alternative 1A, and therefore WPCA does not consider
Alternative 1A the best option.

Continuing on this line of thinking, Alternative 1 is preferred to Alternative 1B.
Alternative 1 involves no planned diversion of any kind, and is therefore expected to
be the most acceptable to the citizens of Stonington. It is also a cost-effective, feasible
option that will meet the 20-year performance goals of the WPCA. Therefore, WPCA
recommends implementation of Alternative 1. WPCA also notes that the existing
diversion infrastructure, consisting of the pumping system at the Mystic WPCF and
the forcemain system that allows the transfer of flow to the Borough WPCEF, is in-
place infrastructure and is an asset that should not be abandoned or removed. Rather,
it should be maintained in-place to maximize the Town’s operational flexibility and
available options to handle unexpected emergencies at Mystic WPCF after the
upgrades are complete. In such emergencies, WPCA envisions that that the diversion
infrastructure could be used to transfer either raw influent or primary effluent (not
primary clarifier underflow) from the Mystic WPCF to the Borough WPCF if
necessary to avoid a non-compliance event.

ES.8 Recommended Plan

Section 8 summarizes the recommended plan for wastewater collection, disposal, and
treatment for the Town. The recommended plan combines recommendations from
Sections 2 through 7. The recommended plan is phased over time, based on the
relatively urgent need to upgrade the Town’s wastewater treatment facilities, and the
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long-term need to implement solutions to the critical and high-priority sewer needs
areas.

ES.9 Environmental Assessment

CTDEP must prepare either a Finding of No Significant Impact or an Environmental
Impact Evaluation for the review and approval by the Connecticut Office of Policy and
Management for the recommended plan. Section 9 addresses the required evaluation
criteria for the recommended treatment and collection system improvements. The
environmental impacts of these recommendations are evaluated for the following
parameters:

Soils

Existing soils were found to have little impact with the exception of potential impacts
with new collection system facilities construction.

Geology and Topography

Existing geology and topography at the existing WPCF sites would not have an
impact on construction activities. It is unclear what impact geology will have on
construction of collection system expansion.

Hydrology

Construction at the existing WPCF sites would not have an impact on local
hydrology. However, collection system expansion into the sewer needs areas could
have a positive impact on the quality of groundwater in those areas with cessation of
onsite disposal.

Wetlands

Construction activities at the existing WPCFs could result in temporary wetland
impacts. Additionally, collection system expansion activities could involve
construction in close proximity to wetlands. Soil erosion control measures would be
required to mitigate impacts.

Floodplains

The existing Mystic and Borough WPCFs are presently located within the 100-year
floodplain. Portions of six of the sewer needs areas are also located within the 100-
year floodplain. Construction at these locations will have to be protected against the
100-year flood. The planned construction will have no impact on flood levels.

Vegetation and Wildlife

There are no known rare or endangered species at the existing WPCF sites.

Air Quality
Expansion at the WPCFs would include, at a minimum, maintenance of odor controls
equal to the existing. During construction, there would be emissions and/or dust
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from construction activities. Mitigation measures would be in place to minimize
these impacts.

Operational modifications are proposed for Pumping Station No. 3 to minimize odor
generation at that site. If odors continue, after these changes are implemented, odor
control equipment should be installed at that location as well.

Noise

Temporary noise impacts, associated with construction activities, would occur during
implementation of the recommended improvements. Noise impacts are expected to
be minimal once the recommended improvements are operational.

Traffic

Temporary traffic impacts, associated with construction activities, would occur
during implementation of the recommended improvements. These impacts would be
significantly reduced once the recommended improvements are operational. Of
greatest concern are potential impacts at the Stonington High School (resulting from
vehicles entering/leaving the proposed WPCF site) and in the Borough (resulting
from vehicles entering/leaving the Borough WPCF). Mitigation measures, including
traffic control plans, would be required to minimize traffic impacts in these areas.

Visual Impacts/Aesthetics

The aesthetics of the Mystic, Borough and Pawcatuck WPCF sites would be largely
unchanged after the plant upgrades. The proposed expansion at the Borough WPCF
would be notable from the neighboring properties. Process selection and layout,
architectural features and landscaping can be designed to improve the aesthetic
quality and minimize impacts at this site.

Cultural/Recreational/Historical/Archeological Resources

The recommended construction work at the three existing WPCF sites would not have
an impact on any cultural or historic resources. However, the Borough WPCF is
located within an area of historical significance. The proposed WPCF site is not listed
on the National Register of Historic Places and does not have any cultural, historical
or archaeological resources.

Land Use

The recommended plan will have negligible impact on land use.

Zoning

The existing Pawcatuck and Mystic WPCFs are zoned as residential. The existing
Borough WPCF is zoned by the Borough as Reserved Land — for use by public or
semi-public agencies for public purposes.
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Conservation and Development Plan Conformance

CTDERP facilities plan approval requires that facility planning conform to the Office of
Policy and Management’s state-wide Conservation and Development Policies Plan for
Connecticut 1998-2003 (OPM Plan). An important concept of the OPM Plan is
protection of “areas of critical environmental concern” (e.g., existing preserved open
space, preservation areas, conservation areas, level A/B aquifer protection areas and
historic areas). Similarly, Stonington has recently adopted its 2004 Plan of Conservation
and Development (Stonington Plan), which is intended to provide guidance for Town
conservation and development activities. The recommended plan complies with the
Stonington Plan and the OPM Plan.

ES.10 Financial Considerations

The Town of Stonington faces a major capital improvement program to rehabilitate
and upgrade its existing wastewater treatment and collection systems. Section 10
presents the financial aspects related to implementation of the recommended plan for
wastewater collection, disposal and treatment for the Town of Stonington.

Implementation of the recommended plan would be phased over time, based on the
need to provide improved wastewater treatment, implement solutions to the sewer
needs areas, and make minor improvements to the existing collection systems. The
initial phases of the recommended plan include upgrading the three existing WPCFs.
Once these improvements are complete, collection system improvements (i.e.,
recommended collection system modifications, expansion into sewer needs areas, etc.)
would occur.

The impact of the recommended plan on revenue requirements and user rates has
been evaluated for two implementation plans, as follows:

m Implementation Plan No. 1 includes wastewater treatment improvements,
collection system modifications, a community system for Marjorie Street area, and
extension of the collection system into the EIm Ridge Road area.

m Implementation Plan No. 2 is the full recommended plan as outlined in Section 8
and includes wastewater treatment improvements, collection system modifications,
a community system for Marjorie Street area, and extension of the collection system
into the EIm Ridge Road, Roseleah Drive, Pequot Trail, Cronin Avenue/Holly
Drive, Latimer Point, Marlin Drive, Greenhaven Road, and Mark Street areas.

Either plan is expected to have a significant impact on the Town's taxpayers and the
sewer ratepayers. This impact has been evaluated in two stages. The first stage
projected the impact of the wastewater treatment and collection system upgrades on
operating and maintenance expenses. These costs would be recovered through sewer
user fees. The second stage determined the impact of anticipated debt service. Debt
service is allocated to tax payers through the general fund and to collection system
project beneficiaries through special assessments. Debt service issued for facilities
benefiting the entire system (treatment plant upgrades, major interceptors and pump

10904-29375



10904-29375

Executive Summary

stations) is borne entirely by the general fund. Debt service for projects extending
service to new areas are paid half by the general fund and half by a special assessment
allocated to the benefiting properties.

Sewer Rate Impact

Today, a household connected to the sewer system using 12,000 cubic feet of water
per year (approximately 90,000 gallons per year) would pay approximately $408 per
year in sewer use fees to cover sewer system operation and maintenance costs. This
rate would be expected to rise at an average rate of about 5 percent per year to $1,135
per year for Implementation Plan No. 1 — or $1,240 per year for Implementation Plan
No. 2 — by FY 2025.

Property Tax Impact

Property taxes are used to recover sewer system capital costs financed from the
general fund. Existing sewer debt service is approximately $60 per thousand dollars
(assessed property value); stepping down to almost nothing by FY 2020. In FY 2010,
new sewer debt would add approximately $10 per thousand dollars of assessed value
to the existing taxes. Tax impacts for the recommended plan would peak near FY
2012 as the WPCF upgrades are completed and reduce over time.

The amount of property tax support for sewer improvements (new and existing)
would increase significantly. For a property assessed at $250,000, the tax contribution
would increase from approximately $150 in FY 2005 to nearly $290 in FY 2015 and
then decline to $180 in FY 2025 for Implementation Plan No. 1 - or from $ 150 in FY
2005 to nearly $290 in FY 2015 and decline to about $260 in FY 2025.

In addition, if a property benefits from one of the sewer needs area improvement
projects, a special (betterment) assessment would also be made ranging from $10,000
to $25,000 depending on the project’s details and the value of the benefiting property.

ES.11 Public Participation

Section 11 of the Wastewater Facilities Plan describes the public participation aspect
of the facilities planning process. The process is not complete, and this section will not
be finalized until the entire process is finished. This section does include detailed
accounting of the public participation efforts conducted to date, including the
following:

Preliminary Public Participation

A series of public meetings was held in July 2000, to introduce the residents of
Stonington to the wastewater facilities planning process. Background on the project
was reviewed, and goals of the facilities planning process were outlined.

Citizen’s Advisory Group

A citizen’s advisory group (CAG) was formed to provide ongoing public participation
during development of the draft facilities plan. The CAG was comprised of concerned

ES-29



Executive Summary

ES-30

citizens from throughout Stonington. The CAG attended monthly meetings to offer
advice and comment as the planning work proceeded.

Summary of Public Meetings (2/6/2001 and 7/16/2001)

The first public meeting for the project was held on February 6, 2001 to describe the
progress to date on the project, and to outline the next steps. The two primary topics
of presentation included the sewer needs analysis (which eventually became integral
to Section 2 of this draft report), and flow and load projections (Section 3).

A second public meeting was held on Monday, July 16, 2001 at the Stonington Police
Station to discuss the wastewater treatment alternatives evaluation (Sections 5, 6 and
7).

Summary of Public Hearing (8/20/2001)

A public hearing was held on Monday, August 20, 2001 at Stonington High School. A
presentation was made that described the Draft Wastewater Facilities Plan
recommendations. Many questions were asked at the conclusion of the presentation.
Section 11 contains a paraphrased record of the questions and answers from the
public hearing. A verbatim transcript of the Public Hearing is available for review at
the WPCA office in Town Hall.

Public Comment Period (8/20/2001 - 3/31/2002)

Due to the considerable public comment received at the Public Hearing, WPCA kept
the public comment period open until March 31, 2002. During this period, a Citizen’s
Review Panel (CRP) was formed to evaluate the Draft Wastewater Facilities Plan in
detail (see discussion below). Also during this period, WPCA received several
additional comments in the form of letters and meetings. These comments are
included in Section 11.

Citizen’s Review Panel

A second group of concerned citizen’s, the Citizen’s Review Panel (CRP) was formed
subsequent to the August 20, 2001 Public Hearing. The purposes of the CRP were to
assess and evaluate the draft Wastewater Facilities Plan, and to develop conclusions
and recommendations to WPCA. WPCA carefully considered the CRP’s
recommendations in the development of a revised draft Wastewater Facilities Plan.
WPCA agreed with most of the CRP’s recommendations, except for the wastewater
treatment alternative. The CRP recommended Alternative G, and for the revised draft
Wastewater Facilities Plan, WPCA recommended Alternative No. 5.

Summary of Public Hearing (2/5/2005)

A public hearing was held Wednesday, February 5, 2005, at the Mystic Middle School,
to present the revised draft Wastewater Facilities Plan. Many questions and
comments were received at the hearing, and Section 11 contains a paraphrased record
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of the questions and answers from the hearing. A verbatim transcript of the Public
Hearing is available for review at the WPCA office in Town Hall.

Public Comment Period (2/5/2005 - 4/15/2005)

During the public comment period following the hearing, WPCA received many
additional comments on the revised draft Wastewater Facilities Plan, in the form of
letters and at meetings. These comments are documented in Section 11 and are
included in Appendix E.

CDM ES-31
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iori Capital Cost per
Area PI’IOI"Ity Average District Recommended Treatment Recommended Collection Alternative P 2 2 Annual O&M
Ranking | Flow (gpd) Alternative Cost Lot
1 |Marjorie Street Area Critical 7.000 Npt Communlty Innovative/ Alternative GrQV|ty Sewers, Pump Station and Force $2.086,000 | $52,200 $58,600
Applicable |Technologies Main
2 |Riverbend Drive Moderate | 6,762 V'\f'/ésc“g Town Water Pollution Control Facility 3:‘!'ty Sewers, Pump Station and Force | ¢ 176 000 | $35,100 | $14,200
3 |School Street Moderate | 5474 MYStic |+0un Water Pollution Control Facility | SOMPination of Gravity and Low-Pressure | ¢ 44 600 | $30,700 | $17,000
WPCF Sewers
4 |Roseleah Drive High 3,325 V'\C)l;sctzllc:: Town Water Pollution Control Facility |Grinder Pumps and Low-Pressure Sewers| $384,000 $24,000 $11,000
. L Pawcatuck ) ... |Combination of Gravity and Low-Pressure
5 |EIm Ridge Road Area Critical 35,875 WPCE Town Water Pollution Control Facility Sewers, Pump Station and Force Main $5,247,000 | $25,600 $85,700
6 |Pequot Trail Area High 19,775 | PAWCANCK |0 Water Pollution Control Facility | SO™Pination of Gravity and Low-Pressure | o5 256 000 | 32,900 | $36,800
WPCF Sewers
Cronin Avenue/ . Pawcatuck . - .
7 Holly Street High 5,250 WPCE Town Water Pollution Control Facility [Gravity Sewers $650,000 $21,700 $8,600
8 |Millan Terrace Moderate | 6,650 | PAWCAUCK |1 un ater Pollution Control Facility | SOMPnation of Gravity and Low-Pressure | ) 155 600 | $30,300 |  $15,400
WPCF Sewers
. . Pawcatuck ) - .
9 |Aimee Drive Area Moderate 9,625 WPCE Town Water Pollution Control Facility |Gravity Sewers $1,655,000 | $30,100 $18,900
. Pawcatuck . - .
10 |Mark Street Area High 7,175 WPCE Town Water Pollution Control Facility |Gravity Sewers $1,123,000 | $27,400 $11,700
Greenhaven Road . Pawcatuck . ... |Combination of Gravity and Low-Pressure
11 Area High 25,025 WPCE Town Water Pollution Control Facility Sewers, Pump Station and Force Main $5,310,000 | $37,100 $50,700
12 |Meadow Road Area  |Moderate 0| g o5y | PAWCAICK |\ v ater Pollution Control Facility | /21 Sewers, Pump Station and Force | ¢, 515 500 | 54,200 |  $12,900
High WPCF Main
. . . Mystic . ... |Combination of Gravity and Low-Pressure
13 |Latimer Point High 12,880 WPCF Town Water Pollution Control Facility Sewers, Pump Station and Force Main $2,632,000| $32,900 $27,000
. Mystic  [Community Innovative/ Alternative |Combination of Gravity and Low-Pressure
14 [Mason's Island Moderate 10,304 WPCE  |Technologies Sewers, Pump Station and Force Main $4,214,000| $52,700 $76,500
15 |Marlin Drive Area High 12,600 P?}’V";‘zﬁ"k Town Water Pollution Control Facility f/l:i‘x'ty Sewers, Pump Station and Force | o, a5 000 | $31,700 | $23,700
16 |EIm Street Area Low 11,396 | BOOUIN |1on Water Pollution Control Facility | SOMPination of Gravity and Low-Pressure | o, o6 00 | 34100 | $29,500
WPCF Sewers
17 |Montauk Road Area Low 5,236 Borough |1 vn Water Pollution Control Facility | COMPination of Gravity and Low-Pressure | o, g7 500 | $54,000 $9,200
WPCF Sewers
. Not Individual Onsite Systems with .
18 |North Stonington Road Low 5,250 Applicable |Innovative/Alternative Technologies Not Applicable $1,817,000| $60,600 $28,200

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to July 2002, Engineering News Record (ENR) Construction Cost Index 6605,
escalated to the August 2006 Construction Cost Index of 7763.
2Capital Costs include allowances for project contingencies, engineering, borings, and survey.
3Cost per lot for lots within wastewater needs area.

Table ES-1
Recommended Alternatives

Cost Summary*



Table ES-3

Stonington WPCA Facilities Plan
Projected WPCF Influent Flows and Loads

Mystic WPCF
N Flow BOD TSS NH3-N TN
Condition (mgd) | (ppd) | (ppd) | (ppd) | (ppd)
Average Annual 0.702 2224 1801 175 249
Maximum Month 0.951 3724 3762 236 336
Maximum Day 1.448 5478 4467 360 512
Borough WPCF
N Flow BOD TSS NH3-N TN
Condition (mgd) | (ppd) | (ppd) | (ppd) | (ppd)
Average Annual 0.298 516 419 66 97
Maximum Month 0.477 1109 815 130 188
Maximum Day 0.6705 1302 1017 157 230
Pawcatuck WPCF

N Flow BOD TSS NH3-N TN
Condition (mgd) | (ppd) | (ppd) | (ppd) | (ppd)

Average Annual 0.928 1534 2174 184 290
Maximum Month 1.366 1911 3239 271 426
Maximum Day 1.801 2199 3906 357 561
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Section 1
Introduction

1.1 Background

This Wastewater Facilities Plan presents a 20-year plan for wastewater collection,
treatment and disposal for the Town of Stonington. The plan has been prepared in
conformance with the Connecticut Department of Environmental Protection (CTDEP)
guidelines, and has been partly funded through the State’s Clean Water Fund.

The plan has been developed for the Stonington Water Pollution Control Authority
(WPCA) as part of a public process. WPCA presented an initial draft of the plan at a
public hearing in August 2001. Due to the volume and character of public comment,
WPCA provided an extended public comment period, and commissioned a Citizens
Review Panel to thoroughly review the draft plan and develop comments and
recommendations. After careful consideration of the public comments received on the
initial draft, a complete re-evaluation of the recommendations contained in the initial
draft, the WPCA endorsed an alternative to construct a new wastewater treatment
facility to replace the three existing plants in fall 2002.

Similarly, a Facilities Plan Update for the Town of Groton, Connecticut was prepared by
Fuss & O’Neill Inc. in 1996. This included recommendations for collection, treatment
and disposal improvements for the Town of Groton system. Given that these
neighboring towns were about to make substantial improvements to their respective
treatment facilities, the CTDEP suggested that a regional solution including the
transfer of all or a portion of Stonington’s wastewater flows to the Groton system for
treatment and disposal might be advantageous for both communities and should be
investigated. As a result, the Stonington WPCA entered into an agreement with
CDM, in association with Fuss & O'Neill Inc., to investigate the feasibility of a
regional solution. In January 2004, the draft Groton Analysis indicated significant
capital and operational costs for the regional alternative. After significant discussion,
both towns agreed that it was no financial advantage to pursue this option further. A
copy of the Groton Analysis is included as Appendix F.

WPCA presented its revised draft of the plan at a public hearing in February 2005.
Again, WPCA received a high volume of public comment, most of it against the
draft’s recommendation to construct a new treatment facility. Subsequent to the
hearing, WPCA withdrew the recommendation for a new treatment facility and in the
period since the hearing has been re-evaluating the alternatives. During this period,
WPCA was formally notified by the Town of Groton that the regional alternative
involving transfer of flow to the Groton system is not a viable option.

Additionally, the Town of Stonington has prepared and adopted the 2004 Plan of
Conservation and Development. This plan generally confirms/substantiates the
assumptions made during preparation of this Wastewater Facilities Plan. To the
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extent possible, the assumptions of this plan have been merged with previous
facilities plan assumptions to present a unified approach to addressing the Town's
future needs.

1.2 Purpose and Scope
1.2.1 Purpose

The Wastewater Facilities Plan has been prepared to meet the following goals:

m To provide the Stonington WPCA with a cost-effective, comprehensive plan to
meet the Town’s wastewater needs for the next 20 years.

m To obtain public and regulatory approval of the Plan.
m To position the Town for funding opportunities.

Facilities planning must be performed in order to obtain Grant Assistance from the
Connecticut Department of Environmental Protection (CTDEP) for wastewater
collection and treatment system improvements. The information contained in this
Wastewater Facilities Plan is consistent with state and federal regulations regarding
Clean Water funding (i.e., funding provided pursuant to the Clean Water Act and the
Connecticut Environmental Protection Act), and the Plan of Study previously
approved by CTDEP.

Facilities planning determines wastewater collection and treatment system needs over
a 20-year planning period and develops strategies for meeting those needs. The
Wastewater Facilities Plan provides the basis for subsequent design and construction,
substantiates the need for new or upgraded facilities, examines the cost-effectiveness
of a number of feasible alternatives, and demonstrates that the selected alternative is
implementable from legal, institutional, financial, and management perspectives.

In addition to a comprehensive evaluation of existing facilities and future system
needs within the study area, the Wastewater Facilities Plan also evaluates existing and
projected demographic characteristics, and topographic, hydrologic, and institutional
features of the study area and assesses their impact on wastewater collection and
treatment needs.

1.2.2 Scope

The Wastewater Facilities Plan has been organized as described in the following
paragraphs.

Executive Summary

The Executive Summary provides an overview of the findings, conclusions, and
recommendations of the Wastewater Facilities Plan. Detailed analysis and discussion
of these topics are contained in the body of the report. The Executive Summary is
provided for those readers requiring a cursory knowledge of the facilities plan’s
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contents and provides a concise reference, presenting a condensed version of the
major ideas contained in the body of the report.

Section 1 Introduction

Section 1 of the Wastewater Facilities Plan introduces the project. Project goals and
approaches are described, and the framework for the technical sections to follow is
presented.

Section 2 Wastewater Disposal Needs

Section 2 presents the evaluation of wastewater disposal needs within the Town. The
first part of the evaluation involves identification of those areas in Town that are in
need of solutions to wastewater disposal problems, because of failing on-lot systems
and poor local conditions, such as soil type or high groundwater. The second part of
Section 2 includes an evaluation of alternatives to address these problems in the
identified areas, and includes recommended solutions.

Section 3 Projected Flows and Loads

Section 3 presents the development of design flow and load projections for use in the
Wastewater Facilities Plan. The section documents the sources of information used,
the projection methodology, and the results. Flow and load projections include the
following sources of wastewater: domestic (from residents), institutional, commercial,
industrial, and infiltration and inflow of extraneous wastewater.

Section 4 Wastewater Collection Systems

Section 4 presents an evaluation of Stonington’s existing wastewater collection
systems, including the interceptor sewers, pump stations, and forcemains. The section
documents the results of an inspection of the existing facilities, and a capacity analysis
of each major segment of the system.

Section 5 Water Pollution Control Facilities Evaluation

Section 5 presents an evaluation of Stonington’s three existing water pollution control
facilities (the Mystic, Borough and Pawcatuck WPCFs). Each WPCF is described in
detail, and the current operating criteria are summarized. The capacity of each WPCF
is determined for varying treatment requirements, and mass balances are developed
for each of the WPCFs.

Section 6 Water Quality Analyses

Section 6 presents an evaluation of receiving water issues associated with the
discharge of treated wastewater effluent to Stonington Harbor and the Pawcatuck
River. The section documents the fieldwork conducted to develop the analysis, and
the conclusions. The Mystic River is not evaluated in the Plan because this receiving
water was previously evaluated by CTDEP.

Section 7 Alternatives Evaluation

Section 7 presents the evaluation of alternatives available to Stonington for the
treatment and disposal of wastewater. The section presents the methodology used in
the evaluation, a discussion of wastewater process alternatives, a siting analysis for
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those options requiring a new treatment plant site, identification of “finalist”
alternatives, and a comparison of the finalist alternatives based on economic and non-
economic criteria. This section includes a recommended alternative, based on the
evaluation.

Section 8 Recommended Plan

Section 8 contains a summary of the recommendations from the previous sections,
and presents an implementation plan, including schedule, describing how these
recommendations can be developed over the 20-year duration of the Plan.

Section 9 Environmental Assessment

Section 9 presents a review of the environmental impacts associated with
implementing the recommended plan. In addition, the Plan’s conformity with
Connecticut’s Conservation and Development Plan is verified and documented.

Section 10 Financial Considerations

Section 10 presents and evaluation of the financial impacts of the recommended plan,
and describes alternative mechanisms for funding the recommendations. Grants and
low-interest loans from Connecticut are included in the evaluation, as well as phasing
opportunities to reduce the impact on the residents of Stonington.

Section 11 Public Participation

Section 11 presents a description of the public participation aspect of the facilities plan
development process. The public participation efforts completed to date throughout
the course of the plan development are recorded, and the public’s comments, as
received at the public meetings and during the comment period, are documented and
addressed. By necessity, this section will not be completed until the WPCA’s
evaluation and the public participation aspect of the project is completed.

1.3 Planning Area

The Town of Stonington is located in the southeast-most corner of Connecticut. The
Town is bordered by Westerly, Rhode Island to the east, Groton to the west, and
North Stonington to the north, and its southern border consists entirely of shoreline.
The Wastewater Facilities Plan study area is solely the Town of Stonington, with two
additional, minor contributors, both in North Stonington. In the past, the Town of
Stonington has reserved a capacity of 200,000 gallons per day of wastewater from
North Stonington in its Pawcatuck collection and treatment systems; however, as a
result of evaluating the impacts of holding this reserve and the Stonington public’s
comments regarding these impacts, this 200,000 gallon per day flow is no longer
included in WPCA's planning.

1.4 Existing Water Pollution Control Facilities

Stonington currently owns and is responsible for three separate wastewater collection
systems and water pollution control facilities (WPCFs). The existing system was the
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result of the last Town-wide facilities plan for Stonington, which was prepared in
1967.

1.4.1 Mystic WPCF

Prior to construction of the Mystic WPCF, local residences and businesses were
serviced by on-site septic systems, and it was known that many of these systems were
not operating correctly due to soil conditions. In 1970, the Town of Stonington was
granted approval to construct the Mystic WPCF as a 0.88-mgd conventional,
secondary-treatment plant, utilizing the activated sludge process, and chlorination for
disinfection. Construction of the plant was completed in 1972, and the plant was
placed into operation.

In 1987, flows to the Mystic plant began to exceed 90 percent of its design capacity. In
January 1988 CTDEP issued an Order which required Stonington to: 1) evaluate the
capacity of the Mystic WPCF; 2) prepare 20-year flow projections for the service area;
and 3) institute a sewer connection moratorium on the plant’s service area.

In 1993 and 1994, WPCA completed a study for improving the operation and
performance of the Mystic WPCFE. The planned approach included a short-term
upgrade program comprised of either operational or minor equipment or structural
changes that would immediately improve treatment at the Mystic WPCFE. The study
also included recommendations for longer-term improvements, key among them
being construction of a new double-barrel forcemain between the Mystic and Borough
WPCFs, to allow a portion of the Mystic flow to be diverted to the Borough WPCF for
treatment. This, together with other improvements at both the Mystic and Borough
WPCFs, allowed for removal of the new connection moratorium in the Mystic WPCF

service area. The plant upgrade and forcemain construction work was completed in
1999.

The Mystic WPCF was designed to treat an average flow of 0.80 million gallons per
day (mgd), and a peak flow of 2.35 mgd. It appears that the permitted average flow of
0.88 mgd, rather than 0.80 mgd, resulted from a clerical error when the permit was
originally issued.

The Mystic WPCF employs the following treatment processes:

Influent comminution (or bypass coarse screening)

Influent raw sewage pumping

Primary clarification, with waste activated sludge (WAS) co-settling

Activated sludge biological treatment

Disinfection with sodium hypochlorite

m Primary underflow (sludge) de-gritting
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m Diversion pumping of de-gritted primary clarifier underflow (to Borough WPCF)
m Odor control
m Digesters (abandoned)

1.4.2 Borough WPCF

Construction of the Borough WPCF was completed in 1975, and the plant was placed
into operation.

The Borough WPCF was designed to treat an average flow of 0.66 million gallons per
day (mgd). The plant discharges to Stonington Harbor.

The Borough WPCF currently employs the following treatment processes:

m Influent comminution (or bypass coarse screening)

Influent raw sewage pumping

Primary clarification, with waste activated sludge (WAS) co-settling

Activated sludge biological treatment

Disinfection with sodium hypochlorite

Sludge thickening and thickened sludge storage
m Odor control

As described earlier, in 1993 and 1994, a study was completed for improving the
operation and performance of the Mystic WPCF. A key recommendation from the
study was construction of a new double-barrel forcemain between the Mystic and
Borough plants, to allow a portion of the Mystic flow to be diverted to the Borough
WPCEF for treatment. Implementation of this diversion required that upgrade work be
conducted at the Borough WPCEF. The work at the Borough WPCF included
installation of a fine-bubble aeration system, retrofit of the plant’s existing digesters
into new primary clarifiers, and conversion of one of the plant’s existing primary
clarifiers into a secondary clarifier. The diversion from the Mystic WPCF began in
September 1999.

1.4.3 Pawcatuck WPCF

Construction on the Pawcatuck WPCF was completed in 1978, and the plant was
placed into operation. The Pawcatuck WPCF utilizes the same unit processes as the
other two plants, but is comprised of a different layout because of the available space.

The Pawcatuck WPCF was designed to treat an average flow of 1.3 million gallons per
day (mgd). The plant discharges to the Pawcatuck River. The plant is currently
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treating flows well below its original design capacity. The Pawcatuck WPCF receives
all of its influent flow from a discharge forcemain from the nearby Pump Station No.
3. There are no influent pumping or preliminary treatment (comminution, screening
or grit removal) facilities at the Pawcatuck WPCF site.

The Pawcatuck WPCF currently employs the following treatment processes:
m Primary clarification, with waste activated sludge (WAS) co-settling

m Septage receiving

m Activated-sludge biological treatment

m Disinfection with sodium hypochlorite

m Sludge thickening and thickened sludge storage

m Odor control

m Digesters (abandoned).

1.5 Water Quality Objectives

1.5.1 Legislative/Regulatory Background

The Federal Water Pollution Control Act Amendments of 1972 and the 1977 Clean Water
Act are the key federal regulations controlling activities which affect surface water.
The overall objective of the Clean Water Act is “to restore and maintain the chemical,
physical, and biological integrity of the Nation’s waters”. Section 106, 205(j), 208 and
303 of the Act provide the basis for state and regional Water Quality Management.
Water Quality Management is aimed at achieving the water quality goals contained in
the Act through designation of Water Quality Standards, development of wasteload
allocations, and initiation of non-point water quality studies.

The Water Quality Management planning process is implemented through a number
of State and federal environmental programs. The following components of the Clean
Water Act are essential to the Water Quality Management and planning process:

1. Development of Water Quality Standards (WQS) and regulations necessary
to enforce them.

Section 303 of the federal Clean Water Act requires states to adopt surface water
quality standards and review and modify these standards at least once every
three years.

Section 22a-426 of the Connecticut General Statutes further requires the
Commissioner of Environmental Protection to adopt standards of water
quality for all the State’s waters. These standards are enforceable under a
number of state regulations.
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Federal law defines water quality-based standards as the identification and
assignment of intended uses to be made of the water and establishing the
criteria necessary to protect those uses. Federal regulations require that water
quality standards should, wherever attainable, provide water quality for the
protection and propagation of fish, shellfish and wildlife and for recreation in
and on the water. The state’s water quality classifications, based upon the
adopted WQS, establish designated uses for surface and ground waters in
Connecticut. Mystic Harbor, Stonington Harbor, and the Pawcatuck River
have been classified SA/SB or SC, meaning the existing water quality is Class
SC and the goal is Class SB.

Class SB water quality designated uses include recreation, fish, and wildlife
habitat, agricultural and industrial water supply, and other legitimate uses
including navigation. It is CTDEP’s goal to attain these conditions in the three
receiving water bodies such that Class SB Water Quality Standards are met.

Formulation of state and area wide Water Quality Management (WQM)
Plans, including comprehensive analysis of the actions necessary to meet
the WQS.

Water Quality Management Plans are required by the Clean Water Act to
provide a basis for regulatory control and enforcement of water pollution
abatement activities. In Connecticut, WQM Plans for specific river basins and
other geographic planning areas generally take on the form of a wasteload
allocation. A wasteload allocation acts to translate water quality criteria into
wastewater discharge effluent limitations which are incorporated into a
National Pollutant Discharge Elimination System (NPDES) permit.

A wasteload allocation, as its name implies, allocates pollutant loadings and
concentration limits to the major contributors of wastewater to a waterbody,
up to the determined “Total Maximum Daily Loading” (TMDL). The TMDL is
the estimated maximum pollutant loading which a waterbody can receive and
still achieve in-stream water quality conditions identified in the state’s Water
Quality Standards.

The major pollutants of concern for a municipal wastewater facility, and
accordingly those for which TMDLs are usually determined, are biochemical
oxygen demand, nutrients (nitrogen and phosphorous), and solids. Aesthetic
quality may also be considered in this determination.

Issuance of permits for point and non-point source discharges.

Connecticut is delegated by the Environmental Protection Agency (EPA) to
administer the National Pollutant Discharge Elimination System (NPDES)
permitting program for wastewater discharges to surface waters in the state.
This program is authorized under Section 402(b) of the federal Clean Water Act
and Section 22a-430 of the Connecticut General Statutes. NPDES permits are
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typically issued for a five year period and specify operating restrictions,
physical and chemical discharge limitations, and monitoring and reporting

requirements.

The Mystic WPCF, Borough WPCF and Pawcatuck WPCF are currently
operating under NPDES Permit Nos. CT0100544, CT0101281 and CT0101290,
respectively and all are operating under the General Permit for Nitrogen
Discharges. A copy of the permits is contained in Appendix D. Table 1-11is a
summary of the existing permit and anticipated effluent limitations.

Table 1-1

Anticipated WPCF Effluent Quality Requirements

Condition

Mystic WPCF

Borough WPCF

Pawcatuck WPCF

BODs (mg/L)

TSS (mg/L)

TN (mg/L)*

pH range

Fecal Coliform (per 100
ml)

Total residual chlorine
(TRC) (mg/L)?

30 (avg. monthly)
50 (max. daily)

30 (avg. monthly)
50 (max. daily)

8.1 mg/L (2006)
5.1 mg/L (2014)
4.5 mg/L (2025)

6t09

200 (30-day mean)
400 (7-day mean)

0.2 (minimum)
1.5 (maximum)

25 (avg. monthly)
45 (max. daily)

30 (avg. monthly)
50 (max. daily)

10.9 mg/L (2006)
6.6 mg/L (2014)
5.6 mg/L (2025)

6109

200 (30-day mean)
400 (7-day mean)

0.2 (minimum)
1.5 (maximum)

25 (avg. monthly)
45 (max. daily)

30 (avg. monthly)
50 (max. daily)

8.5 mg/L (2006)
4.2 mg/L (2014)
3.1 mg/L (2025)

6t09

200 (30-day mean)
400 (7-day mean)

0.2 (minimum)
1.5 (maximum)

L TN concentrations are based on the General Permit for Nitrogen Discharges allowable WLA

(Ibs/day) and the projected annual average flow in the indicated year. TN WLAs may be traded
among the Stonington WPCFs; it is possible that a WPCF can discharge at a higher effluent TN
concentration, but an increase in effluent wasteload will have to be made up by an equal decrease in
discharge quantity at another WPCF. TN WLAs 2006 and 2014 are based on the General Permit. It
is assumed that the WLA for 2025 is the same as for 2014. More stringent treatment would be
needed (in terms of concentration) because of the projected flow increases over time.

2 Existing effluent TRC limits shown. It is anticipated that stricter limits on TRC will be permitted in the

future, requiring that dechlorination be provided following chlorine disinfection.
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1.5.2 Required Degree of Wastewater Treatment

Table 1-1 summarizes the anticipated levels of treatment that would be required for
each WPCF. These are based on the current permits for the three existing plants, with
the added requirement to eventually provide nitrogen removal. By taking advantage
of the nitrogen trading program, the level of treatment shown for effluent nitrogen
can be delayed and/or reduced.

1.5.3 Nitrogen Removal

CTDEP, together with the New York State Department of Environmental
Conservation (NYSDEC) and the EPA, has been investigating water quality problems
in Long Island Sound. The study has identified nitrogen as a primary pollutant that is
causing low dissolved oxygen (DO) levels in the Sound’s bottom waters each
summer. Nitrogen fuels the growth of algae, and when the algae eventually dies and
decays, dissolved oxygen is consumed. The problem is severe enough that the DO
levels in some areas of the Sound fall below 1 or 2 milligrams per liter (mg/L), well
below Connecticut’s water quality standard of 6 mg/L.

To address the low DO problem, Connecticut has developed a state-wide total
maximum daily load (TMDL) analysis for nitrogen. The TMDL specifies the
maximum amount of nitrogen that can be discharged to the Sound without
significantly impairing the health of the Sound. The dominant source of nitrogen is
wastewater treatment plant effluent. To meet the statewide TMDL, CTDEP enacted a
General Permit for Nitrogen Discharges which assigns each wastewater treatment plant a
wasteload allocation (WLA) for nitrogen. These WLAs decline over time through 2014
and require that the facilities eventually be able to provide nitrogen removal to a low
discharge concentration, as summarized in Table 1-1.

The state’s nitrogen removal program includes a nitrogen-trading aspect that allows
treatment plant owners to buy and sell nitrogen credits, depending on their plant’s
annual performance versus their WLA. This trading program provides some
flexibility in upgrading treatment plants, in terms of schedule and effluent criteria,
especially for small treatment plants on the eastern end of Long Island Sound (such as
Stonington).
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Section 2
Wastewater Disposal Needs

2.1 Introduction

This section summarizes the results of the wastewater disposal needs assessment
conducted for the Town of Stonington, Connecticut. This assessment reviews current
wastewater disposal methods, their functionality, and where improved or alternate
facilities are required in order to provide adequate treatment and disposal of the
generated wastewater. This assessment is based on the Connecticut Department of
Environmental Protection (CTDEP) guidelines and the United States Environmental
Protection Agency (EPA) Publication Construction Grants 1985 (CG-85).

It should be noted that the descriptions in this section depict conditions in 2002. No
significant changes have occurred since that time, and none of the recommendations
of this section have been implemented. However, there are several new subdivisions
within or adjacent to the identified sewer needs areas. These new developments are:

m  The Stonington Green (River Crest Drive) subdivision borders Aimee Drive, Mark
Drive and River Road. This subdivision is sewered within the Pawcatuck service
area.

m  The Rock Ridge subdivision is under construction adjacent to the Cronin Avenue
and Holly Street. This subdivision will be sewered within the Pawcatuck service
area.

m  The Croft Court subdivision, off EIm Ridge Road, has now been constructed and
is presently unsewered.

As applicable, this new information has been incorporated into the 2002 sewer needs
analysis. The discussion below includes these revisions.

2.2 Current Wastewater Disposal Methods

Presently, about one half of the town’s population relies on onsite disposal systems to
treat and dispose of wastewater. The most common onsite disposal system is a septic
system; however, cesspools are also used. Onsite disposal systems are described
below.

The remainder of the population discharges to one of three wastewater collection
systems within the town. These collection systems are described in Section 4. A
general description of collection system components is presented in Section 2.6.
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2.2.1 Onsite Disposal Systems
Septic Systems

A typical septic system consists of a septic tank, distribution box and leaching area as
shown in Figure 2-1. The septic tank is a common component of the conventional
septic system, where the pretreatment of wastewater occurs. It is usually constructed
of reinforced concrete with compartments for separation of liquids and solids by
settling and floatation, and for solids storage and anaerobic stabilization. The settled
and skimmed materials build up over time and can only be removed by pumping and
cleaning.

Septic tanks are sized based on the number of bedrooms in the building. A 1,000-
gallon tank is required for three-bedroom homes or less, and another 250 gallons are
added for each additional bedroom. The Connecticut Public Health Code, Section 19-13-
B103, requires septic tanks to have a minimum capacity of 1,000 gallons.

Distribution boxes are small structures, typically constructed of concrete. These
structures are located between the septic tank and the leaching area and evenly
distribute the septic tank effluent to the leaching area.

A leaching area usually consists of perforated or open joint pipe bedded within
narrow, shallow trenches filled with a porous medium, such as crushed stone. The
porous medium maintains the trench integrity, provides partial biological treatment
of septic tank effluent, and distributes the effluent to the surrounding soil. The
effluent percolates through the soil and is further treated by filtration and
decomposition by microorganisms. Unsaturated soils adsorb viruses, bacteria, and
some nutrients. Other nutrients, such as nitrate-nitrogen, pass through to the
groundwater. According to the regulations, leaching systems must have a minimum
of 6 inches of cover, be built 18 inches above the maximum groundwater level, and be
at least 4 feet above ledge. Furthermore, the leaching area must be designed in such a
manner as to provide a reserve area, in case of failure.

Cesspools

A cesspool is a covered tank with wall perforations. Raw wastewater enters the tank,
and the liquid portion leaches into the surrounding soil. Solids settle to the bottom
and form a sludge blanket, which partially decomposes with time. Cesspools provide
less treatment than septic systems and are more susceptible to clogging and failure.
As a result, cesspools are considered an outdated technology.

Cesspools that fail are not considered suitable for upgrade. Failed cesspools are
required to be replaced with a conventional septic system complying with Public
Health Code, or to be replaced with another wastewater disposal alternative, as
outlined in this section.
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2.3 Review of Available Information
2.3.1 Introduction

The wastewater needs analysis was based on the review and evaluation of a
considerable amount of data from local, state and federal sources. General data
included surficial geology, soil suitability for subsurface disposal, zoning, lot sizes,
population density, floodplains, wetlands, surface water, groundwater, drinking
water supplies and recharge areas, public water service areas, and public sewer
service areas. Site specific information indicating where homes and/or businesses
were experiencing difficulties with their wastewater disposal system included
questionnaire responses, Board of Health records, and septage haulers” pumping
records. In order to organize the analysis required to evaluate wastewater needs in
the planning area, a systematic methodology was developed. Figure 2-2 shows the
decision logic of this methodology.

The first step in the analysis was the compilation of a database including information
about soils, zoning and land use, floodplains and wetlands, surface water,
groundwater, public water and sewer service areas, and Board of Health records. This
information was supplemented with a questionnaire survey mailed to each
unsewered landowner within Town. A copy of the questionnaire used for the survey
is included in Appendix C.

The second step in the analysis was the identification of lots experiencing problems
with onsite disposal of wastewater. Based on an analysis of the information outlined
above, the density of failures per unit area was determined. Areas of significant
problem density were then characterized as problem areas, to be analyzed in detail.

The third step was the analysis of problem areas to determine the probable cause for
failure according to the following categories: high groundwater, poor soils, poor
maintenance, excessive age and/or hydraulic overload.

The fourth and final step in the analysis was determination of an implementable,
reliable, cost-effective means of resolving onsite disposal system problems. Generally,
problems caused by poor maintenance, excessive age and/or hydraulic overload were
considered solvable by means of rehabilitation, replacement, or enlargement of
existing onsite systems. These are relatively simple corrective measures, assuming
that conditions prevail that will allow upgrading of onsite disposal systems in
conformance with state requirements. Problem areas subject to high groundwater
and/or poor soils were evaluated based on their population density. This evaluation
was based on guidelines developed by the EPA, which indicate the following;:

m where population density is less than 1.7 persons per acre, onsite disposal or
community systems are normally cost-effective;

m where population density is greater than 6 persons per acre, collection system
projects are normally cost-effective; and
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m where population density is between 1.7 and 6 persons per acre, more detailed
evaluation is required.

Therefore, in problem areas with population densities greater than 6 persons per acre,
only collector sewers connected to a community system or to the existing collection
system were investigated. Where population densities are less than 1.7 persons per
acre, onsite rehabilitation, community systems, and collector sewers were
investigated, as necessary. In areas where population densities ranged between 1.7
and 6 persons per acre, the methodology involved a differentiation between high
groundwater and poor soils as the probable cause of failure. If the problem was
mainly soils-related, expansion or rehabilitation of the existing system was
recommended, provided land was available for onsite rehabilitation. If the problem
was groundwater-related, an assessment of impact was made to determine whether
an onsite system could function properly. For this assessment, groundwater observed
in the yard was assumed to preclude the use of an onsite disposal system, while
groundwater evidenced in only the basement implied use of a mound system for
onsite disposal. Section 2.5 expands upon the high groundwater constraints placed by
the state on onsite disposal systems.

2.3.2 Soils

Specific soils properties and site features are critical for the proper functioning of
onsite wastewater disposal systems. The suitability of a particular soil was
determined using available Geographic Information System (GIS) mapping from the
town, state and other sources and soil descriptions provided in the Soil Survey of New
London County Connecticut (United States Department of Agriculture, Soil
Conservation Service, 1983). Information from these documents was used to
determine the suitability of soils for onsite wastewater disposal. The soil survey
evaluates the soils at depths between 24 and 72 inches for wastewater disposal. The
survey evaluates each soil’s permeability, ability to filter, depth to seasonal high water
table, wetness, ponding, depth to bedrock, susceptibility to flooding, land slope and
other factors to determine its suitability for subsurface disposal.

Soils within Stonington fall within five classifications, as follows:

S Suitable for development using typical onsite disposal system design and
installation methods.

D Suitable for development, but special onsite wastewater disposal system
design and installation methods may be required due to low permeability
soils, shallow depth to bedrock, or other factors.

w Suitable for development using typical onsite disposal system design and

installation methods, but may pollute groundwater in places due to the
inability of high permeability soils to filter system effluent. Care must be
taken to adequately separate onsite wastewater disposal systems from
drinking water supplies and their recharge zones.
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D/W  Suitable for development, but special onsite wastewater disposal system
design and installation methods may be required due to low permeability
soils, shallow depth to bedrock, or other factors. These systems may also
pollute groundwater in places due to the inability of high permeability soils to
filter system effluent. Care must be taken to adequately separate onsite
wastewater disposal systems from drinking water supplies and their recharge
zones.

X Not recommended for development where onsite wastewater disposal
systems would be utilized. These areas generally include soils with a high
groundwater table, bedrock near or at the ground surface, steep slopes,
and/or other factors.

Soils found in Stonington and their suitability for subsurface disposal are summarized
in Table 2-1. Much of Stonington’s inland soils are rated “D,” indicating that
mounded septic systems or other special septic system design may be necessary to
provide adequate onsite wastewater disposal. Along the Mystic and Pawcatuck
Rivers, a lot of the soils are suited to typical septic system design but effluent from
these systems may pollute groundwater in places. If this occurs, effluent from these
onsite disposal systems would also tend to place a nitrogen load on the rivers and
ultimately Long Island Sound (see Section 1.2). There is also a significant area rated
“X” where development utilizing onsite wastewater disposal systems is not
recommended due to the soils” inability to support subsurface disposal of wastewater.

2.3.3 Zoning, Land Use, Lot Size and Population Density

Townwide zoning and land use information were obtained from the Town’s zoning
bylaws and from available GIS mapping (See Figure 2-3). In general, zoning by-laws
have changed over the years with the intent of increasing minimum lot sizes. Larger
lots provide easier installation or rehabilitation of onsite disposal systems. This
becomes more prudent as the land becomes more developed, and soils in the
remaining undeveloped land become less ideal for subsurface disposal.

The Town’s zoning by-laws include the following classifications:

m Greenbelt Residential (GBR-130): Single-family housing, aquaculture/agriculture
and livestock with a minimum lot size of 130,000 square feet. Not more than 2.5
percent of the lot can be covered by structures.

m Residential Coastal (RC-120): Single-family housing, aquaculture/agriculture and
livestock with a minimum lot size of 120,000 square feet. Not more than 2.5
percent of the lot can be covered by structures.

m Rural Residential (RR-80): Single-family or duplex housing,
aquaculture/agriculture and livestock with a minimum lot size of 80,000 square
feet. Not more than 10 percent of the lot can be covered by structures.
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Residential Low Density (RA-40): Single-family or duplex housing, aquaculture/
agriculture and livestock with a minimum lot size of 40,000 square feet. Not more
than 15 percent of the lot can be covered by structures.

Residential Moderate Density (RM-20, RM-15): There are two moderate density
classifications. These classifications allow single-family or duplex housing. Class
RM-20 requires a minimum lot size of 20,000 square feet and not more than 15
percent of the lot can be covered by structures. Class RM-15 requires a minimum
lot size of 15,000 square feet and not more than 20 percent of the lot can be covered
by structures.

Residential Single Family (RA-20, RA-15): There are two single family
classifications. These classifications allow only single-family housing. Class RA-20
requires a minimum lot size of 20,000 square feet and not more than 15 percent of
the lot can be covered by structures. Class RA-15 requires a minimum lot size of
15,000 square feet and not more than 20 percent of the lot can be covered by
structures.

I-95/Route 78 Highway Interchange Zone (HI): Commercial office, convention
center, hotels and motels, light manufacturing and other commercial uses with an
overall lot size of 218,000 square feet, requiring that not more than 60 percent of the
area be covered with structures. Stonington’s 2004 Plan for Conservation and
Development recommends that this zone be modified to promote more diverse
development in this area.

Development Area (DB-5): Office buildings, residential, and retail/wholesale
commercial uses with a minimum lot size of 5,000 square feet and not more than 60
percent of the lot covered with structures.

Convenience Shopping (CS-5): Boarding houses, office buildings, residential and
retail/ wholesale commercial uses with a minimum lot size of 5,000 square feet and
not more than 30 percent of the lot covered with structures.

Local Shopping (LS-5): Boarding houses, office buildings, residential and
retail/ wholesale commercial uses with a minimum lot size of 5,000 square feet and
not more than 50 percent of the lot covered with structures.

General Commercial (GC-60): Boarding houses, office buildings, residential and
retail/ wholesale commercial uses with a minimum lot size of 60,000 square feet
and not more than 25 percent of the lot covered with structures.

Tourist Commercial (TC-80): Boarding houses, office buildings, retail/wholesale
commercial uses with a minimum lot size of 80,000 square feet and not more than
30 percent of the lot covered with structures.
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m Marine Commercial (MC-80): Boarding houses, office buildings, single-family
housing and retail/ wholesale commercial uses with a minimum lot size of 80,000
square feet and not more than 25 percent of the lot covered with structures.

m Manufacturing (CM-1): Assembly, fabricating, warehousing and packing
buildings, lumbering, office space and research and development uses with a
minimum lot size of 80,000 square feet and not more than 30 percent of the lot
covered with structures.

m Light Industry (LI-130): Assembly, fabricating, warehousing and packing
buildings, office space and research and development uses with a minimum lot
size of 130,000 square feet and not more than 25 percent of the lot covered with
structures.

Lot sizes and years of development within the 18 potential wastewater needs areas
were determined from Town Assessor’s data. Population densities were reviewed
based on information obtained from 2000 United States census data. The various
census tracts within the town were sorted by location - roughly coinciding with the
sewer service area boundaries. Population density was determined based on
population and number of households.

Population trends and densities are presented in detail in Section 3. In general,
persons per household for the Town of Stonington are as follows:

Mystic: 2.3 people per household
Stonington Borough: 2.2 people per household
Pawcatuck: 2.5 people per household

Remainder of Town (outside of the above areas): 2.5 people per household

2.3.4 Surface Water and Groundwater

Stonington is located on Long Island Sound and has two harbors, Mystic Harbor and
Stonington Harbor. The shoreline is jagged, with several peninsulas and coves. The
Town is also bounded by the Mystic River to the west and the Pawcatuck River to the
east. Several major brooks also flow through the Town: the Pequotsepos Brook,
Copps Brook, Stony Brook and Anguilla Brook.

The Aquarion Water Company of Connecticut’'s Mystic Reservoir is located on Copps
Brook. Silvias Pond is located on Stony Brook and Wequetequock Pond is located on
Anguilla Brook.

Groundwater depth is shallow along Stonington’s shoreline. In some areas, ledge and
low-permeability soils cause groundwater to perch near the ground surface. This is
evident in Table 2-1. However, there is little data documenting groundwater
elevations within the Town.
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2.3.5 Floodplains and Wetlands

Available Geographical Information System (GIS) wetlands and floodplain
information was collected and reviewed. Federal Emergency Management Agency
(FEMA) flood maps were also reviewed. FEMA mapping indicates that the shoreline
area below elevation 10 to 11 — as high as elevation 16 in some areas with wave
action — is within the 100-year floodplain. Under this condition, the Mystic River,
Pawcatuck River, Pequotsepos Brook, Copps Brook, Stony Brook and Anguilla Brook
also become flooded several feet above their normal stage.

2.3.6 Drinking Water

The town receives drinking water from both Aquarion Water Company of
Connecticut (Aquarion) and Westerly (Rhode Island) Water Department. Aquarion
serves Stonington’s Mystic and Borough water districts. Westerly serves the
Pawcatuck area. However, a significant portion of the town relies on private wells for
its water supply.

Aquarion’s system generally serves the Greenmanville Road / Lantern Hill Road
corridor, the Pequot Trail/Flanders Road corridor, downtown Mystic and Stonington
Borough. Aquarion has a water supply well and surface water reservoir within
Stonington. The well is located off Lantern Hill Road in the northwestern corner of
the Town, which has a wellhead protection area surrounding the well itself. Mystic
Reservoir parallels Dean’s Mills Road between Pelligrino Road and Pequot Trail.

The Westerly water system serves the Liberty Street/River Road corridor, downtown
Pawcatuck, and South Broad Street (terminating near Greenhaven Road). Available
GIS mapping indicates a major aquifer in the northeastern corner of Stonington,
which feeds wells for the Westerly water system.

2.3.7 Existing Sewer Service Areas

There are three sewer service areas within the Town of Stonington. These areas —
Mystic, Stonington Borough, and Pawcatuck — are described in detail in Section 4.

2.3.8 Wastewater Needs Questionnaire

CDM developed a wastewater needs questionnaire for distribution to all non-sewered
landowners within the town. Approximately 3,140 questionnaires were mailed in late
August 2000. Approximately 50 percent of the questionnaires were completed and
returned.

The questionnaire included 33 questions designed to determine whether or not a
subsurface disposal problem exists, the type of problem, potential causes of the
problem, the age of the system, the number of people using the system, whether the
system has been rehabilitated, etc. Data obtained from responses to this questionnaire
were tabulated into a database and used to help determine wastewater needs areas.

A townwide summary of questionnaire responses is provided in Table 2-2. A copy of
the questionnaire is included in Appendix C.
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2.3.9 Onsite Disposal System Pumping and Repair Records

The Town’s Department of Health maintains records of septic system installations
and repairs. System repairs identified in the town records were added to the database
of system repairs noted on the questionnaire responses. The incidence of septic
system repairs was considered a wastewater needs assessment criterion.

The Department of Health has little documentation of septic tank pumping trends.
Records are kept of septage received at the Pawcatuck WPCF; however, a majority of
the town’s septage is disposed of at water pollution control facilities in other towns.

Local septage haulers were contacted to discuss trends and/or problem areas, but did
not provide specific addresses of their clientele. They identified coastal areas as
having higher pumping recurrence rates. Mason’s Island and Latimer Point were
noted specifically.

2.3.10 Public Input

Data supporting the 18 identified potential wastewater needs areas were presented to
the Citizen’s Advisory Group, the Water Pollution Control Authority and the public
at large at a public meeting on February 6, 2001, to solicit public input and
confirmation. Further public input was collected throughout the development of the
facilities plan. See Section 11 for a full description of the public participation effort.

2.4 Wastewater Needs Areas
2.4.1 Introduction

Eighteen potential wastewater needs areas were identified for assessment, based on
the considerations described above.

m Areal — Marjorie Street Area

m Area 2 — Riverbend Drive

m Area 3 — School Street Area

m Area 4 — Roseleah Drive

m Area 5 — Elm Ridge Road Area

m Area 6 — Pequot Trail Area

m Area7 — Cronin Avenue/Holly Drive Area
m Area 8 — Millan Terrace Area

m Area 9 — Aimee Drive Area

m Area 10 — Mark Street Area
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m Area 1l — Greenhaven Road Area

m Area 12 — Meadow Road Area

m Area 13 — Latimer Point

m Area 14 — Mason’s Island

m Area 15 — Marlin Drive Area

m Area 16 — Elm Street Area

m Area 17 — Montauk Avenue Area

m Area 18 — North Stonington Road

These areas are described below and have been prioritized, as follows:

1.

Critical: Areas where evidence indicates a potential but not immediate
environmental degradation or public health threat.

High: Areas warranting consideration for improved wastewater disposal at
the present time due to frequency of problems, but not considered areas of
critical concern. Improvements should be made to these areas in later phases
of the implementation plan.

Moderate: Areas warranting consideration for improved wastewater disposal
at the present time due to frequency of problems, but not considered areas of
high concern. Improvements may be made to these areas in the later phases of
the implementation plan, should conditions warrant and if the improvements
can be afforded.

Low: Areas warranting consideration for improved wastewater disposal in
the future because they are showing some problems now and should be
monitored for indications of an increase in frequency of problems over time.

Figures showing the boundaries, questionnaire responses, soil suitability for onsite
disposal and the adjacent collection system (if any) are included for each wastewater
needs area.

24.2 Areal — Marjorie Street Area

Area 1 includes Marjorie Street, Linda Avenue, Laura Avenue and Lantern Hill Road
(see Figure 2-4). Marjorie Street, Linda Avenue and Laura Avenue are located on a
hill with steep (up to 45 percent) slopes, which rises about 100 feet from Lantern Hill
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Road at its peak. At the base of the hill are low-lying croplands and wetlands.
Located within the cropland is a well for Aquarion Water Company, which supplies
water to this area of Town. This wastewater needs area is comprised of 40 single-
family homes. Most of these homes were built in the 1960s. Lot sizes vary, with an
average lot size of %2 to % acre.

Soil Types: Soils in this area are predominantly Canton (8 to 35 percent slopes) and
Hollis (15 to 45 percent slopes). Hollis soils have approximately 20 percent rock
outcrops. The rock outcrops and steep slopes make these soils difficult to develop.

Suitability for Onsite Disposal Systems: Soil characteristics for much of Marjorie
Street and Lantern Hill Road suggest that onsite disposal systems may require special
design and installation in order to perform properly. Soil characteristics for Linda
Avenue and Laura Avenue suggest that these areas are not suited for subsurface
disposal. In addition, soils information indicates that effluent from onsite disposal
systems in this area may pollute the groundwater - due to insufficient filtration of
system effluent as it passes through the soils - as it flows through soils at the base of
the hill. This is of critical concern given the proximity of these homes to the adjacent
Aquarion Water Company drinking water well site, located approximately 1,000 feet
northwest of Lantern Hill Road.

Zoning: Rural Residential, Aquifer Protection Zone

Wetlands and Floodplains: There are two large wetlands located at the base of the
hill; one north of the area and one south of the area. Given its elevation, this area is
well above the floodplain.

Surface Water: Whitford Brook is located approximately 1,500 feet west of this area.
In addition, there are two small ponds located northeast of the area.

Groundwater: This area is within the aquifer recharge zone for the Aquarion Water
Company well. As noted above, the groundwater in this area may be influenced by
effluent from onsite disposal systems within this wastewater needs area. Several
residents on Lantern Hill Road and Marjorie Street indicated a high groundwater
table in the area.

Public Water: Yes
Proximity to Public Sewer: Approximately 1.1 miles

Wastewater Need Priority: Critical

2.4.3 Area 2 — Riverbend Drive

Area 2 includes Riverbend Drive and a few of homes on Whitehall Avenue (Route 27).
The Mystic collection system conveys wastewater from homes along Whitehall
Avenue, both north and south of Riverbend Drive. As shown in Figure 2-5,
Riverbend Drive is located at a gap in sewer service. This area is relatively flat,
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located about 20 feet above the Mystic River. This wastewater needs area is comprised
of 42 single-family homes. These homes were built in the late 1960s with an average
lot size of 2 acre.

Soil Types: Soils in this area are predominantly Haven with 0 to 3 percent slopes.

Suitability for Onsite Disposal Systems: According to available soil information, soil
characteristics for this area suggest that typical onsite disposal systems will perform
properly. However, effluent from these onsite disposal systems may pollute the
groundwater as it flows through soils to the river, since Haven soils have a poor
ability to filter/treat effluent from subsurface disposal systems. If this is the case,
onsite systems in this area would contribute to the nitrogen load in the Mystic River
and ultimately the Fishers Island Sound.

Zoning: Residential Low Density
Wetlands and Floodplains: There are wetlands to the north and south of the area.

Surface Water: Mystic River flows along the western edge of this area. There are also
several wetlands with ponded water in the vicinity of this area.

Groundwater: Several residents indicated a high groundwater table in the area.

Public Water: No

Proximity to Public Sewer: Collector sewers are located within several feet of the
Whitehall Avenue/Riverbend Drive intersection. A force main conveys wastewater
generated north of this intersection to the collection system located to the south of this
intersection.

Wastewater Need Priority: Moderate

2.4.4 Area 3 — School Street Area

The School Street Area includes Mistuxet Avenue, School Street, Ivy Road, Borodell
Avenue and Wausau Place. As shown in Figure 2-6, this area is located on the edge of
the Mystic collection system. However, it is on the opposite side of the ridge line,
sloping away from the existing collection system and toward Williams Cove and
Pequotsepos Brook. This wastewater needs area is comprised of 34 single-family
homes. These homes were built between 1900 and 1950, with an average lot size of 2
to % acre.

Soil Types: Soils in this area are predominantly Paxton (3 to 8 percent slopes),
Charlton (3 to 45 percent slopes) and Haven (3 to 15 percent slopes). Paxton soils
typically have large stones or boulders covering 8 to 25 percent of the surface.
Charlton soils are also rocky (covering up to 8 percent of the surface) with a shallow
depth to bedrock. Development is difficult where Charlton soils have slopes greater
than 15 percent.
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Suitability for Onsite Disposal Systems: Soil characteristics for this hillside suggest
that onsite disposal systems may require special design and installation in order to
perform properly. A small area near the base of the hill may not be suited for onsite
disposal systems due to soil type and slope.

Zoning: Moderate and high density residential

Wetlands and Floodplains: There are wetlands along the edge of Williams Cove and
Pequotsepos Brook. Areas below elevation 10 are also within the 100-year floodplain.

Surface Water: Williams Cove and Pequotsepos Brook are located approximately 850
feet east along Mistuxet Avenue and flow along the southeast edge of this area.

Groundwater: Several residents indicated a high groundwater table in the area.
Groundwater is likely to be high near the Pequotsepos Cove. Groundwater problems
in the remainder of the area may also be related to the low permeability of the Paxton
soils.

Public Water: Yes

Proximity to Public Sewer: The existing collection system ends at the ridgeline on
Reynolds Hill Road and School Street.

Wastewater Need Priority: Moderate

2.4.5 Area4 — Roseleah Drive

Area 4 (Roseleah Drive) is a small peninsula called Murphy Point in Mystic Harbor
(see Figure 2-7). The Mystic collection system is located at the beginning of Roseleah
Drive. However, this area is slightly lower than the existing collection system and
cannot be serviced by gravity. This wastewater needs area is comprised of 15 small
single-family homes. The homes were built in the 1960s with an average lot size of V4
acre. The large parcel at the end of Roseleah Drive is a marina that is sewered by a
pump system and a 2-inch dedicated force main that connects to the existing
collection system. Therefore, it is not included in the sewer needs area.

Soil Types: Soils in this area are predominantly Udorthents and Westbrook with
slopes less than 3 percent. Udorthents are disturbed soils and therefore cannot be
categorized without further study. Westbrook soils are a mucky peat and not suited
for development.

Suitability for Onsite Disposal Systems: Available soils information indicates that
approximately one half of the soils are considered suitable for development using
typical onsite disposal systems, and that the remainder is coastal wetland and
unsuitable for development. However, given the relative elevation of this area, its
proximity to Long Island Sound and the small lot sizes, the actual effectiveness of
subsurface disposal systems may be limited. In addition, these systems are likely
contributing to the nitrogen load to Long Island Sound.
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Zoning: General commercial and residential coastal.

Wetlands and Floodplains: A significant portion of this peninsula is coastal wetland.
The entire peninsula is within the 100-year floodplain. Roseleah Drive is at roughly
elevation 5; the 100-year coastal flood (with wave action) is estimated to be elevation
13.

Surface Water: The Roseleah Drive area is surrounded by Mystic Harbor.

Groundwater: Given its low elevation and the extensive wetlands in this area,
groundwater is very near to the ground surface.

Public Water: Yes
Proximity to Public Sewer: Intersection of Roseleah Drive and Broadway.

Wastewater Need Priority: High

2.4.6 Area5 — Elm Ridge Road Area

Area 5 is located in the northeast corner of Stonington, on the edge of the Pawcatuck
collection system. As shown in Figure 2-8, this area is comprised of Elm Ridge Road,
Canterbury Lane, Somerset Drive, Nutmeg Road, Fairview Drive, Timber Ridge
Drive, Kim Court, Cavendish Lane, Soundview Drive, Devon Drive, Croft Court and
Country Lane. Although Timber Ridge Drive and Cavendish Lane are not indicating
onsite disposal problems at the moment, these streets were included because of their
elevation — allowing problem areas to connect to the existing collection system by
gravity, and because the poor soils in the area suggest an inability to support onsite
disposal systems. Devon Drive also is not indicating onsite disposal problems, but it
has been included in this sewer needs area due to its close proximity to streets where
we are recommending sewers. This wastewater needs area is comprised of 205 single-
family homes, including the 22-home Croft Court subdivision constructed during
preparation of this Plan between Soundview Drive and Devon Drive. Most of the
homes in this area were built in the 1970s and 1980’s with an average lot size of ' to %
acre. Timber Ridge Drive and Kim Court were built more recently (1990s), with 1-
acre lots.

Soil Types: Soils in this area are predominantly Canton (3 to 8 percent slopes),
Hinkley (3 to 45 percent slopes), and Haven (3 to 8 percent slopes). Hinckley soils
with slopes greater than 15 percent are difficult to develop.

Suitability for Onsite Disposal Systems: Soil characteristics for a majority of this
hillside area suggest that typical onsite disposal systems should perform adequately,
but may pollute groundwater. However, onsite disposal systems in the western
portion of this area may require special design and installation in order to perform

properly.
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Zoning: Moderate Density Residential, Aquifer Protection Zone, CTDEP Aquifer
Protection Area Level B (partial)

Wetlands and Floodplains: There are no wetlands or floodplain in this area.
Surface Water: A brook flows through this area toward the Pawcatuck River.

Groundwater: A few residents indicated a high groundwater table in the area.
However, these seem isolated. In general, the groundwater table should low enough
to support onsite disposal systems.

Public Water: Yes
Proximity to Public Sewer: Intersection of EIm Ridge Road and Liberty Street.

Wastewater Need Priority: Critical

2.4.7 Area 6 — Pequot Trail Area

Area 6 includes Pequot Trail (Route 234), Asher Avenue, Billings Street, Gallup Court,
Wheeler Drive, Castle Hill Road, Roseridge Drive, Roseridge Court and Castle
Meadow Drive. As shown in Figure 2-9, this area is located on the edge of the
Pawcatuck collection system. This wastewater needs area is predominantly
comprised of single-family homes.

These homes were built in 1970s and 1980s with an average lot size of 2 to 1 acre.
There are estimated to be 113 homes, a church and a condominium complex within
this area.

Soil Types: Soils in this area are predominantly Charlton (3 to 45 percent slopes) and
Paxton (3 to 8 percent slopes). Paxton soils typically have large stones or boulders
covering 8 to 25 percent of the surface. Charlton soils are also rocky (covering up to 8
percent of the surface) with a shallow depth to bedrock. Development is difficult
where soils exceed 15 percent slope. There are many lots within this area with
significant ledge visible.

Suitability for Onsite Disposal Systems: Soil characteristics for this hillside area
suggest that onsite disposal systems may require special design and installation in
order to perform properly.

Zoning: Moderate Density Residential, Aquifer Protection Zone (partial), CTDEP
Aquifer Protection Area Level B (partial)

Wetlands and Floodplains: There are no wetlands or floodplain in this area.

Surface Water: There is no surface water in this area.
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Groundwater: Many residents indicated a high groundwater table in the area.
Groundwater in this area is likely to be perched due to the shallow depth to bedrock
or due to low permeability soils.

Public Water: Yes

Proximity to Public Sewer: South Broad Street (Route 1) located approximately 1000
feet south of this area.

Wastewater Need Priority: High

2.4.8 Area 7 — Cronin Avenue/Holly Street

Area 7 (shown in Figure 2-10) includes Cronin Avenue, Holly Street and Parkwood
Drive. These streets are located within the Pawcatuck collection system; however, the
area was apparently developed at a later date than the surrounding areas, and was
not connected to the system. This wastewater needs area is comprised of more than 30
single-family homes. These homes were built in 1980s with an average lot size of 72
acre. In addition, development of a subdivision off Cronin Avenue is underway. This
subdivision will be sewered.

Soil Types: Soils in this area are predominantly Charlton with 3 to 45 percent slopes.
There is a large ledge outcrop at the base of the developed portion of Cronin Avenue.
Development is difficult where these soils exceed 15 percent slope.

Suitability for Onsite Disposal Systems: Soil characteristics for this hillside area
suggest that approximately one half of the onsite disposal systems may require
special design and installation in order to perform properly. The remaining area is
located on soils that may be unsuited for onsite subsurface disposal.

Zoning: Moderate Density Residential

Wetlands and Floodplains: There is a large wetland at the base of the hill
approximately 750 feet from Cronin Avenue.

Surface Water: There is a small brook and pond located west of Parkwood Drive, and
another small brook east of Cronin Avenue.

Groundwater: Several residents indicated a high groundwater table in the area. This
is likely due to the shallow depth to bedrock.

Public Water: Yes

Proximity to Public Sewer: Lathrop Avenue, Enterprise Avenue and Parkwood
Drive.

Wastewater Need Priority: High
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2.4.9 Area 8 — Millan Terrace Area

Millan Terrace, Stanley Street and Frank Street comprise Area 8, as shown in Figure 2-
11. This area is located on the edge of the Pawcatuck collection system. Ledge
outcrops are visible on many of the lots in this area. This wastewater needs area is
comprised of 38 single-family homes. These homes were built in 1950s with an
average lot size of Y4 to % acre.

Soil Types: Soils in this area are predominantly Canton with 3 to 8 percent slopes.

Suitability for Onsite Disposal Systems: Soil characteristics for this area suggest that
onsite disposal systems may require special design and installation in order to
perform properly. In addition, onsite systems located near Anguilla Brook may also
tend to impact groundwater quality.

Zoning: Moderate Density Residential

Wetlands and Floodplains: There is a large wetland located northeast of this area, but
no wetlands within the needs area. The area is above the 100-year flood elevation of
24 feet for the nearby Anguilla Brook.

Surface Water: Anguilla Brook is located approximately 300 feet east of this area.
This is likely to be perched groundwater resulting from the shallow depth to bedrock.

Groundwater: Several residents indicated a high groundwater table in the area. These
areas are likely near Anguilla Brook.

Public Water: Public water is available only in certain parts of this area.

Proximity to Public Sewer: Swan Street near intersection with South Broad Street
(Route 1).

Wastewater Need Priority: Moderate

2.4.10 Area 9 — Aimee Drive Area

The Aimee Drive Area (Area 9) is located off Greenhaven Road (Figure 2-12). This
wastewater needs area is comprised of 55 single-family homes. These homes were
built in 1980s with an average lot size of %2 acre.

Soil Types: Soils in this area are predominantly Paxton with 3 to 8 percent slopes.
Ledge is apparent near Greenhaven Road. Boulders are apparent throughout the
development.

Suitability for Onsite Disposal Systems: Soil characteristics for this area suggest that
onsite disposal systems may require special design and installation in order to
perform properly.

Zoning: Rural Residential

10904-29375



Section 2
Wastewater Disposal Needs

See Figure 2-11

CDM 2-31

10904-29375



Section 2
Wastewater Disposal Needs

See Figure 2-12

2-32 CDM

10904-29375



10904-29375

Section 2
Wastewater Disposal Needs

Wetlands and Floodplains: There are no wetlands in this area. This area is also above
the 100-year flood elevation.

Surface Water: There are no surface water bodies in this area.

Groundwater: Groundwater may be perched in some areas as a result of the shallow
depth to bedrock or low permeability soils.

Public Water: No

Proximity to Public Sewer: Approximately 800 feet to Pawcatuck Avenue, or
approximately 1,500 feet to the recently constructed sewer in Greenhaven Road.
Public sewer is available at the intersection of Renie Drive and River Crest Drive.

Wastewater Need Priority: Moderate

2.4.11 Area 10 — Mark Street Area

The Mark Street Area (Area 10) includes Mark Street, Elaine Street, and Ball Street
(Figure 2-13). It is surrounded by the Pawcatuck collection system. It is believed that
this area was not sewered because its development occurred at approximately the
same time as the construction of the Pawcatuck system.

This wastewater needs area is comprised of 41 single-family homes. These homes
were built in 1970s with an average lot size of V2 acre.

Soil Types: Soils in this area are predominantly Canton (3 to 15 percent slopes),
Merrimac (3 to 8 percent slopes) and Walpole (0 to 3 percent slopes). Walpole soils
characteristically have a high groundwater table and poor draining soils. Ponding
and wetness result, especially in the fall and spring.

Suitability for Onsite Disposal Systems: Soil characteristics for the Mark Street area
are mixed. Some soils suggest that onsite disposal systems may require special design
and installation in order to perform properly. Other areas suggest that typical onsite
systems would function properly but may also pollute the groundwater as it flows
through soils. The northwest corner of the area also indicates that soils may be
unsuited for development.

Zoning: Moderate Density Residential

Wetlands and Floodplains: There are no known wetlands in this area. The
intersection of Mark Street with River Road is within the 100-year floodplain
(elevation 11 feet).

Surface Water: The Pawcatuck River is located approximately 300 feet west of this
area. There is also a small brook that flows along the northern edge of this area.

Groundwater: Ponding and wetness are a problem in this area due to poor soils.
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Public Water: Yes
Proximity to Public Sewer: River Road

Wastewater Need Priority: High

2.4.12 Area 11 — Greenhaven Road Area

The Greenhaven Area (Area 11) is located on the edge of the Pawcatuck collection
system. This area includes Greenhaven Road, Stewart Road, Vars Avenue, Clarence
Avenue, Schiller Avenue, Green Avenue, Sunrise Avenue, and Sunset Avenue.
However, as shown in Figure 2-14, the area is on the opposite side of the ridge,
sloping away from the existing collection system. A small wastewater facilities plan
was prepared for this area in the late 1990s. It was recommended that this area, as
well as the remainder of the River Road/Greenhaven Road peninsula, be added to the
Pawcatuck service area. This wastewater needs area is comprised of 143 single-family
homes. These homes were built in 1960s with an average lot size of 2 to % acre.

Soil Types: Soils in this area are predominantly Canton (3 to 15 percent slopes),
Adrian (0 to 2 percent slopes), Charlton (3 to 15 percent slopes), Sutton (2 to 8 percent
slopes), and Agawam (0 to 3 percent slopes). Sutton soils are very stony with a
groundwater depth of approximately 18 inches. Charlton soils are also rocky with a
shallow depth to bedrock. Adrian soils are mucky with a high groundwater table
making them unsuitable for development.

Suitability for Onsite Disposal Systems: According to the available soil information,
soil characteristics suggest that a majority of onsite disposal systems may require
special design and installation in order to perform properly. However, a small portion
of this area is developed on soils that are suggested to be unsuitable for subsurface
disposal.

Zoning: This area is zoned for moderate density residential and coastal residential.

Wetlands and Floodplains: There is a large wetland centered within this area. This
wetland and adjacent low-lying lots are within the FEMA 100-year floodplain.

Surface Water: A small brook flows west of this area.

Groundwater: Soils information for this area suggests that groundwater is perched
due to poor soils.

Public Water: No

Proximity to Public Sewer: It is approximately 100 feet to the intersection of
Greenhaven Road and Mary Hall Road. A collection sewer was recently installed in
Mary Hall Road and part of Greenhaven Road.

Wastewater Need Priority: High
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2.4.13 Area 12 — Meadow Road Area

The Meadow Road Area (Area 12) is located off River Road (see Figure 2-15). This
area is comprised of Meadow Road, Green Meadow Road, Crestwood Lane and a
small section of River Road. This wastewater needs area is comprised of 34 single-
family homes. These homes were built in 1960s with an average lot size of %2 to 1%2
acres.

Soil Types: Soils in this area are predominantly Windsor (3 to 8 percent slopes),
Charlton (3 to 15 percent slopes) and Hollis (3 to 15 percent slopes). There are
numerous ledge outcrops and boulders visible in this area.

Suitability for Onsite Disposal Systems: Available soil information for this hillside
area suggest that much of the area can be served by onsite disposal systems; however,
these systems may pollute groundwater — and ultimately the Pawcatuck River. A
small portion of Meadow Road and River Road may require special design and
installation in order to perform properly. Soils information for Crestwood Lane
suggests that the soils are unsuited for development where subsurface disposal is
proposed.

Zoning: This area is zoned for moderate density residential, coastal residential and
marine commercial.

Wetlands and Floodplains: FEMA flood mapping indicate that land this area is
elevated above the 100-year floodplain (elevation 11). There are no wetlands in this
area.

Surface Water: The Pawcatuck River is located approximately 300 feet east of this
area. A small brook flows to the river north of this area.

Groundwater: Many residents indicated a high groundwater table in the area.
Groundwater in this area is likely perched due to poor soils.

Public Water: Yes

Proximity to Public Sewer: The Pawcatuck collection system is located
approximately 2,000 feet north of this area.

Wastewater Need Priority: Moderate to High

2.4.14 Area 13 — Latimer Point

The Latimer Point Area (see Figure 2-16) includes Latimer Point Road, North Shore
Way, Reid Road, Center Road, Crooked Road and East Shore Road. This area was
originally seasonal housing, but over time many of these houses have been converted
to year-round residences. This wastewater needs area is comprised of 80 single-
family homes. These homes have an average lot size of ¥4 acre.
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Soil Types: Soils in this area are predominantly Narragansett (3 to 15 percent slopes),
Sutton (2 to 15 percent slopes) and Charlton (3 to 15 percent slopes) soils. Numerous
rock outcrops and large boulders are visible, especially within the Charlton soils.

Suitability for Onsite Disposal Systems: Available soils information suggests that
typical onsite disposal should perform adequately, with the exception of a small ridge
of Charlton and Sutton soils (see Figure 2-16).

Zoning: This area is zoned for moderate density residential and coastal residential.

Wetlands and Floodplains: The 100-year floodplain for this area is below elevation 11
— elevation 14 with wave action. There are no wetlands on Latimer Point.

Surface Water: Latimer Point is surrounded by Fishers Island Sound on three sides.
Groundwater: High groundwater does not appear to be a problem in this area.

Public Water: Spring, summer and fall. Residents rely on private wells during the
winter months.

Proximity to Public Sewer: 0.7 miles

Wastewater Need Priority: High

2.4.15 Area 14 — Mason’s Island

The Mason’s Island area is isolated from the existing collection systems (see Figure 2-
17). The Mason’s Island Area includes Nauyaug Point Road, Yacht Club Road, East
Forest Road, Point Road, Hickory Ledge Road, Blind Duck Road, and Osprey Lane.
This wastewater needs area is comprised of 64 single-family homes. These homes
were generally built in 1970s with an average lot size of %2 to % acre.

Soil Types: Soils in this area are predominantly Narragansett (3 to 15 percent slopes),
Hollis (15 to 45 percent slopes), Sutton (2 to 15 percent slopes) and Charlton (3 to 15
percent slopes). Large outcrops are visible in areas classified as Hollis soils. These
areas also have steep slopes and are not suited for onsite disposal systems.

Suitability for Onsite Disposal Systems: According to the available soil information,
soil characteristics for most of the homes experiencing problems suggest that these
areas are not suited to onsite disposal or that systems may require special design and
installation in order to perform properly.

Zoning: This area is zoned for moderate density residential and coastal residential.
Wetlands and Floodplains: Marsh/wetlands exist along the low-lying shore areas.

Surface Water: Mason’s Island is surrounded by Fishers Island sound, with Mystic
Harbor located on its western shore.
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Groundwater: Many residents indicated a high groundwater table in the area.
Groundwater is likely perched due to the shallow depth to bedrock.

Public Water: Yes
Proximity to Public Sewer: 1.5 miles

Wastewater Need Priority: Moderate

2.4.16 Area 15 — Marlin Drive Area

As shown in Figure 2-18, this area includes Marlin Drive and a portion of Stonington
Road along Wequetequock Cove. This area is isolated between the Stonington
Borough and Pawcatuck collection systems. This wastewater needs area is comprised
of 72 single-family homes. These homes were built in 1970s with an average lot size
of Y4 to ¥ acre.

Soil Types: Soils in this area are predominantly Agawam (3 to 8 percent slopes) and
Charlton (3 to 15 percent slopes).

Suitability for Onsite Disposal Systems: Agawam soils can support typical onsite
disposal systems but may pollute groundwater. As a result, effluent from onsite
disposal systems in this area may contribute a nitrogen load to the cove and
ultimately Long Island Sound.

Zoning: This area is zoned for low density residential and coastal residential.

Wetlands and Floodplains: FEMA estimates the 100-year floodplain to be below
elevation 11 in this area.

Surface Water: Wequetequock Cove flows along the southern edge of this area. There
is also a small brook flowing to the north of Marlin Drive.

Groundwater: Many residents indicated a high groundwater table in the area. This is
expected given its proximity to the cove and brook. Groundwater may also be
perched as a result of the shallow depth to bedrock.

Public Water: No
Proximity to Public Sewer: 0.25 miles

Wastewater Need Priority: High

2.4.17 Area 16 — Elm Street

The Elm Street Area is located east of Town Hall on the edge of the Stonington
Borough collection system. However, the area is on the opposite side of the ridge,
sloping toward Wequetequock Cove. As shown in Figure 2-19, this area includes Elm
Street, Watch Hill Avenue, Grandview Park, Meadow Avenue, Island Road,
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Woodland Avenue and Cheseboro Lane. This wastewater needs area is comprised of
74 predominantly single-family homes. These homes were generally built between
1900 and 1950 with an average lot size of 2 to % acre.

Soil Types: Soils in this area are predominantly Charlton (3 to 15 percent slopes),
Hollis (3 to 15 percent slopes), Ninigret (0 to 1 percent slopes), Agawam (0 to 3
percent slopes), Carlisle (0 to 2 percent slopes), and Adrian (0 to 2 percent slopes).
Adrian and Carlisle soils are suggested to be unsuited for onsite disposal. Charlton
and Hollis soils have bedrock at shallow depths. Ninigret soils have shallow depths
to groundwater.

Suitability for Onsite Disposal Systems: According to available soil information, soil
characteristics for the hillside area suggest that onsite disposal systems may require
special design and installation in order to perform properly. A substantial amount of
ledge is visible in the Watch Hill Avenue area, suggesting that more of this area is
unsuited for onsite disposal than is reflected by the soils data. Effluent from onsite
disposal systems may also pollute the groundwater as it flows through soils at the
base of the hill to Wequetequock Cove.

Zoning: This area is zoned for moderate density residential and rural residential.

Wetlands and Floodplains: There is a large wetland on the south side of the railroad
right-of-way. There is also a small wetland east of Watch Hill Avenue. Based on
FEMA mapping, portions of Cheseboro Lane are within the 100-year floodplain for
Wequetequock Cove.

Surface Water: Wequetequock Cove is located southeast of this area.

Groundwater: Many residents indicated a high groundwater table in the area. This is
likely a reflection of the poor soils and bedrock.

Public Water: Public water is available only in parts of this area.
Proximity to Public Sewer: Meadow Avenue near Cheseboro Lane.

Wastewater Need Priority: Low

2.4.18 Area 17 — Montauk Avenue Area

The Montauk Avenue Area, as shown in Figure 2-20, is located on the edge of the
Stonington Borough collection system. This area includes Montauk Road, Findlay
Way and L'Hirondelle Lane.

This wastewater needs area is comprised of 34 single-family homes. These homes
have an average lot size of 2 acres.
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Soil Types: Soils in this area are predominantly Woodbridge with 0 to 8 percent
slopes. Woodbridge soils have very low permeability, resulting in ponding and
wetness.

Suitability for Onsite Disposal Systems: According to available soil information, soil
characteristics for the hillside area suggest that onsite disposal systems may require
special design and installation in order to perform properly.

Zoning: Rural residential
Wetlands and Floodplains: There are no wetlands and no floodplain in this area.
Surface Water: A tidal inlet/brook is located approximately 900 feet east of this area.

Groundwater: Many residents indicated a high groundwater table in the area. This is
likely a reflection of the poor soils in the area.

Public Water: No
Proximity to Public Sewer: Intersection of Montauk Road and Stonington Road.

Wastewater Need Priority: Low

2.4.19 Area 18 — North Stonington Road

The North Stonington Road Area, as shown in Figure 2-21, is located on the north side
of town, isolated from the existing collection systems. This area includes a small
section of North Stonington Road and Wolfneck Road. This wastewater needs area is
comprised of 30 single-family homes. These homes were built in 1960s with an
average lot size of 1.4 acres.

Soil Types: Soils in this area are varied. Soils include Agawam (0 to 2 percent slopes),
Sutton (2 to 8 percent slopes), Canton (3 to 8 percent slopes), and Adrian (0 to 2
percent slopes). Adrian soils are unsuited for onsite disposal. Sutton soils have high
groundwater tables.

Suitability for Onsite Disposal Systems: According to the available soil information,
soil characteristics for the hillside area suggest that onsite disposal systems may
require special design and installation in order to perform properly. Effluent from

onsite disposal systems may also pollute the groundwater as it flows through soils at
the base of the hill.

Zoning: This area is zoned for rural residential, Aquifer Protection Zone.

Wetlands and Floodplains: There is a large wetland contiguous to this area. There is
no floodplain.

Surface Water: There are no significant bodies of water in this area.
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Groundwater: Several residents indicated a high groundwater table in the area. This
is likely the result of the high groundwater tables associated with Sutton soils.

Public Water: No
Proximity to Public Sewer: 1.4 miles

Wastewater Need Priority: Low

2.5 Wastewater Treatment and Disposal Alternatives
2.5.1 Introduction

An analysis of wastewater treatment and disposal alternatives was conducted for
each designated wastewater needs area. This section first describes several
wastewater disposal alternatives available to the Town. Conveyance alternatives are
presented in Section 2.6.

Management practices, including water conservation and onsite disposal system
management, were considered as a means of mitigating circumstances that may
contribute to solving onsite disposal problems. In many cases, however, problems are
related to high groundwater conditions or poor soils, where management practices
are inadequate solutions.

The following alternatives were considered for wastewater treatment and disposal for
the identified problem areas:

1. Town-Wide No-Action
2. Individual Onsite Wastewater Treatment and Disposal
m  Conventional Septic Systems
m Innovative/Alternative Technologies
3. Shared Local (Community) Wastewater Treatment and Disposal
m  Conventional Septic System
m Innovative/Alternative Technology
4. Package or Small Wastewater Treatment Plants

m  Offsite Disposal at a Municipal Water Pollution Control Facility

2.5.2 Town-Wide No-Action

From an immediate capital cost perspective, implementation of the town-wide no-
action alternative is most desirable, as no major expenditures would be required.
However, in many areas the need for improved wastewater disposal makes the no-
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action alternative infeasible for public health, environmental, and institutional
reasons. If unabated, potential threats to public health from failing onsite disposal
systems would persist in many areas. As shown by the wastewater needs
investigations described above, many areas have problems with their onsite systems.
In some areas, the no-action alternative may prevent homeowners from meeting the
requirements of the state's Public Health Code. In some cases, compliance with the
Public Health Code could require a major investment in an innovative or alternative
system. Failure to make the necessary investment could possibly prevent home sales.
Therefore, a town-wide no-action alternative is not desirable because it does not
provide any short or long-term public health or environmental benefits nor does it
address disposal systems that do not comply with Public Health Code requirements.

2.5.3 Individual Onsite Wastewater Treatment and Disposal

This section describes options for wastewater disposal improvements for individual
use systems, and includes conventional replacement or upgrades,
innovative/alternative systems, and tight tanks. A general description of these
options is provided, as there are numerous technologies available. Table 2-3
summarizes some of the setback requirements and design criteria for onsite
wastewater disposal systems in the State of Connecticut.

Conventional Upgrades or Replacement Systems

Conventional upgrades or replacement of individual onsite systems may be
implemented in portions of the town where centralized collection and disposal is cost
prohibitive, or where acceptable conditions exist for onsite wastewater disposal.
Acceptable conditions include: proper soil percolation, low groundwater table
(seasonal high groundwater at least 7 feet below grade), generally flat topography,
adequate lot size, adequate depth to bedrock, and proper depth from natural resource
areas.

As presented in Section 2.2, a typical Public Health Code septic system consists of three
components: a septic tank, distribution box, and leaching system. Conventional
upgrades can often be used to replace one or more components of an existing onsite
septic system to comply with the requirements of a Public Health Code. Where
conditions are suitable, a failed cesspool or a hydraulically-overloaded septic system
should be replaced with a new conventional system. However, if the septic tank
and/or distribution box are adequately sized, replacement of these components may
not be necessary.

Innovative/Alternative Systems

In locations with high groundwater conditions, poor soil drainage, lot size restrictions
and/or within environmentally sensitive areas, conventional upgrades of an onsite
system may not be sufficient to meet Public Health Code requirements. In these cases,
innovative and alternative technologies may be used. The CTDEP approves use of
innovative and alternative technologies on a case-by-case basis for each site.
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Alternative systems are those that provide substitutes or alternatives for one or more
of the components of a conventional system, while providing the same degree of
environmental and health protection. They include:

m humus or other composting toilets;

m alternative mounding systems;

m intermittent or recirculating sand filters;
m incinerating toilets;

m ozone disinfection;

m ultraviolet disinfection;

m any system designed to chemically or mechanically aerate, separate, or pump
wastewater; and

m any system designed to control nitrogenous compounds, phosphorus, or
pathogenic organisms.

A summary of the more popular innovative/alternative technologies is provided
below and in Table 2-4.

Recirculating sand filters typically include a septic tank, a recirculation tank and
pump, and an underdrained open sand filter. Effluent from the septic tank overflows
to the recirculating tank and mixes with effluent returned from the sand filter. The
mixture is periodically pumped onto the sand filter and evenly distributed over the
filter surface. The sand filter is placed above grade for ventilation purposes. Oxygen
available within the pores allows aerobic decomposition of the wastewater. A drain
line at the bottom of the sand filter collects the effluent and returns it by gravity to the
recirculation tank. If the tank is full, effluent overflows to the distribution box and
leaching field. If properly designed, operated and constructed, recirculating sand
filters can produce effluents of very high quality.

Humus/composting toilets have evolved over the years. The most popular type uses
wood wastes such as sawdust to provide a composting environment for
biodegradation of wastes. These systems are typically equipped with a temperature-
controlled fan for aeration. In the past, composters have been used with waterless
toilets. Recent innovations include foam flush composting toilets that require one
ounce of water and soap per flush, and yard irrigation systems using filtered
graywater from sinks, showers, and washing machines.

Mound systems have three principal components: a pretreatment unit, dosing

chamber, and an elevated mound. Mounds are pressure-dosed sand filters that
discharge directly to natural soil. They lie above the soil surface and are designed to
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overcome soil permeability problems, shallow soil cover over bedrock, and a high
water table. The main purpose of a mound system is to provide sufficient treatment
to the natural environment to produce an effluent equivalent to, or better than, a
conventional onsite disposal system.

Effluent tee filters are fiber filters installed at the outlet of a septic tank. They
enhance treatment and prevent septic tank solids from reaching the leaching system.

Package wastewater treatment facilities may be feasible solutions for individual
onsite systems in Stonington. Small below-ground package plants such as Bioclere ™
trickling filter systems, FAST ™ fixed activated sludge treatment, and Amphidrome
™ filter and fixed-film reactor systems can be designed for flows generated by single
family homes (300 gpd). These involve proven technologies for large-scale municipal
treatment facilities, but are relatively new with respect to small systems.

2.5.4 Community Wastewater Treatment and Disposal

Locally-shared systems may be a viable option for areas where conventional systems
and individual innovative/alternative systems are not feasible or are cost prohibitive.
Locally shared systems require an available parcel of land with suitable soil, geologic
and groundwater conditions for onsite wastewater disposal. Shared systems can be
used for a cluster of homes (or businesses) or a small portion of the community. The
options for shared onsite systems include: shared leaching systems, locally shared
treatment and disposal facilities (e.g., shared septic tank and leaching system), and
package treatment plants.

Shared Leaching Systems

Shared leaching systems are designed to use a parcel of land near a group of homes
that have characteristics suitable for disposing of septic tank effluent. Shared leaching
systems may be desirable where there are lot-size constraints and/ or unsuitable soil
or groundwater conditions, which may make it difficult for property owners to
upgrade their leaching systems to meet Public Health Code requirements. Individual
homes (or businesses) would retain their existing septic tank or install a new septic
tank for wastewater pretreatment, and gravity or pressure sewers would transport the
effluent to a locally-sited community leaching system. If flow by gravity to a common
leaching system is not possible, septic tank effluent pumping (STEP) systems may be
used to pump the effluent to the common leaching system. Shared leaching systems
involve facility siting, as well as creating a community organization to oversee related
regulatory, administration, repair, operation and maintenance (O&M) activities, and
replacement when necessary.

The restrictions and regulations for individual onsite disposal systems also apply to
shared leaching systems. A shared leaching system is constructed similarly to a
conventional leaching system, with Public Health Code design flows less than 5,000 gpd
(flow from approximately 16 or less single-family homes), if sited in an area with
suitable soil, groundwater, geologic, and topographic conditions. In areas with
unsuitable conditions, such as high groundwater, the use of a mound system or an
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innovative/alternative technology could be used to meet Public Health Code design
requirements. With flows equal to or more than 5,000 gpd, advanced treatment and a
CTDEP groundwater discharge permit are required.

Shared Treatment and Disposal Facilities

Shared treatment and disposal facilities may be used in locations where lot size
constraints, setback requirements, and unsuitable environmental conditions make it
difficult or infeasible for property owners to upgrade both the septic tank and
leaching system. This option is similar to that described for the shared leaching
system, except that a large septic tank and distribution box would be installed to
provide a centralized facility serving multiple residences or businesses. In this case,
pressure or conventional gravity sewers would transport untreated wastewater to a
locally-sited community disposal facility. This option would involve facility siting, as
well as creation of a community organization to oversee related regulatory,
administration, billing, reporting, repair, operation and maintenance activities, and
replacement when necessary.

In locations where lot size constraints, setback requirements, and unsuitable
environmental conditions make it difficult or infeasible for property owners to
upgrade both the septic tank and leaching system, a local community "package"
prefabricated treatment plant or a small conventional wastewater treatment plant
with subsurface disposal is an option. Package or small wastewater treatment
facilities may be feasible solutions for a group of homes, businesses, a small
community or an industrial, commercial, or institutional facility that has a Public
Health Code design flow in excess of 5,000 gpd.

Package Treatment Plants

Package plants can achieve the same degree of treatment as municipal wastewater
treatment facilities, provided their operation is monitored effectively. The term
"package" refers to the assembly of various individual treatment processes into a
compact area. Package plants normally have a capacity less than 100,000 gpd and
have a high degree of automation. They are usually offered by a single company that
is able to install pre-assembled equipment in buried tanks or in small buildings.
Subsurface disposal is usually the preferred method of effluent disposal due to the
difficulty of obtaining the required permits/approvals for a surface discharge. Some
systems include septic tanks or pretreatment tanks upstream of the package plant
units. They also may include dosing tanks and leaching trench systems downstream
of the units for effluent disposal.

Various types of package wastewater treatment facilities may be feasible solutions for
single-home or community systems in Stonington. Small below-ground package
plants such as Bioclere ™ trickling filter systems, FAST ™ fixed activated sludge
treatment, Amphidrome ™ filter and fixed-film reactor systems, and Zenon or M-PAC
™ membrane systems can be used for flows up to 100,000 gpd.
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Other traditional wastewater treatment processes may be used in larger package
facilities depending on the desired degree of wastewater treatment. Sequencing batch
reactors (SBR) and rotating biological contactors (RBC) are two common treatment
processes. Either method is capable of achieving standard secondary treatment or
advanced wastewater treatment. A brief description of these processes follows:

m  The Sequencing Batch Reactor process consists of a timed series of process steps
using one or more tanks. First, an empty tank fills with untreated wastewater.
Once the tank is full, aeration is started, supplying enough oxygen to allow
stabilization of the organic waste and conversion of ammonia to nitrates
(nitrification). This step typically takes 12 to 18 hours. If nitrogen removal is
required, the aeration process is stopped for an additional 4 to 6-hour period to
create anoxic conditions, which promote the conversion of nitrates to nitrogen gas
and, hence, nitrogen removal from the wastewater. During the next step, the
treated wastewater is allowed to settle for approximately a 1-hour period, during
which time heavier solids (sludge) settle to the bottom of the tank. After settling,
the clear effluent is pumped to a disinfection chamber and then discharged to
either a surface or subsurface land disposal facility. The settled sludge is re-used
in the tank and occasionally excess sludge is removed by tank truck for disposal at
a wastewater treatment facility.

m  The Rotating Biological Contactor process uses a fixed culture of natural
microorganisms, which mechanically rotates on a disk through the wastewater to
remove pollutants. To achieve nitrogen removal, two RBCs are normally used in
series with one RBC submerged to promote anoxic conditions that foster
denitrification. The RBCs are followed by a settling tank, and a sand filter is
sometimes required depending on effluent limits. Similar to other package
wastewater treatment facilities, a disinfection step is required.

Package treatment plants can be installed below or above ground. When below
ground, these systems are installed in concrete, metal, or fiberglass compartments or
tanks. Most new, below-ground package plants consist of one or more tanks set on a
concrete foundation. The tanks are then buried so that only access hatches are visible
from the surface. These systems have been in operation throughout the United States
for more than 35 years. When installed above ground, they are constructed with
fiberglass enclosures, or more commonly, in small buildings. These facilities usually
include one or more concrete buried tanks, but most of the equipment is located in a
one-story structure that architecturally blends with its surroundings. Above ground
package plants typically serve condominium complexes, apartment buildings, and
shopping centers.

Costs for package plants vary considerably depending on whether the plant is
constructed above or below ground, the type of treatment process selected, the degree
of automation, the degree of treatment required, and the method of effluent disposal.
Generally, redundant treatment units are provided for design flows over 40,000 gpd.
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A package system that is required to have redundant processes becomes increasingly
complex, requires substantially more operator attention, and is more expensive.

Small Wastewater Treatment Facilities

A small wastewater treatment plant could be provided instead of a package plant, if
flows exceed 100,000 gpd. A sequencing batch reactor (SBR) or an oxidation ditch
may be used for secondary treatment in a small wastewater treatment plant. A small
wastewater treatment plant requires much more cast-in-place concrete and onsite
construction compared to a package plant and, therefore, capital costs for a small
wastewater treatment plant tend to be relatively high.

2.5.5 Treatment and Disposal at an Existing Water Pollution
Control Facility

The Town of Stonington currently operates three water pollution control facilities —
the Mystic, Stonington Borough and Pawcatuck WPCFs. A description and
evaluation of these facilities is presented in Section 5.

2.5.6 Other Treatment and Disposal Solutions

Other alternative solutions to onsite wastewater disposal or septage disposal
problems are:

m Solar aquatics facilities;
m Tight tanks; and
m Condemnation of property.

Solar aquatics facilities are appropriate for and become more cost-effective at
relatively high (>50,000 gpd) design flows. These types of facilities use greenhouses
to store solar energy to treat wastewater without the addition of chemicals. They
generally include trains of aerated tanks and constructed marshes. The tanks are
typically seeded with a mixture of commercially produced bacteria and snails, and are
planted with algae, aquatic and woody plants, which remove nitrates from the
wastewater. These systems have a large land requirement due to the low application
rate. They also have high energy requirements in the winter months.

Tight tank solutions dictate frequent pumping and transportation of wastewater to an
approved treatment facility, making this an expensive, last resort alternative. Tight
tank owners must set audio and visual alarms to activate at 60 percent of tank
capacity. Aeration or another method of odor control may be required. Also, an
operation and maintenance plan should be implemented to ensure proper care of the
system.

Land taking or condemnation of property is another possible last resort alternative.
Issues to consider include:
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Cost of taking property;

Whether federal or state funds are available for such activities;

Legal procedures; and

m Documentation that other alternatives, such as innovative/alternative systems,
shared systems, or tight tanks are not feasible.

2.6 Screening of Conveyance Alternatives
2.6.1 General

This section identifies various wastewater collection alternatives that may be
considered in conjunction with the offsite wastewater disposal alternatives described
above. Conveyance alternatives are required for all offsite wastewater disposal
options, such as treatment at a water pollution control facility, treatment at a package
or small wastewater treatment plant, disposal at a local community leaching field, or
disposal using a community innovative/alternative technology. The following
alternatives are considered for wastewater collection:

1.  Conventional Gravity Sewers

2. Pumping Stations and Force Mains

3. Small Diameter Gravity Sewers

4. Pressure Sewers with Septic Tank Effluent Pumps (STEP systems)
5. Pressure Sewers with Individual Grinder Pumps

6. Combinations of the Above

2.6.2 Conventional Gravity Sewers

Conventional gravity sewers are generally constructed of polyvinyl chloride (PVC)
pipe. The minimum pipe size is 8 inches in diameter, with individual residential
service laterals being 6 inches in diameter. Pipelines are laid at a slope to maintain a
minimum 2 feet per second velocity to minimize solids deposition. Four-foot
diameter manholes are placed along gravity sewers, at a spacing of about 300 feet.

Much of the cost of constructing gravity sewers is associated with excavation and
surface restoration. Conventional gravity sewers have traditionally been the
preferred method of wastewater conveyance combined with pumping stations and
force mains. Based on non-economic factors, conventional gravity sewers remain the
preferred method of wastewater conveyance. An analysis, based on cost and non-cost
considerations, between conventional gravity sewers and other alternate means of
conveyance is included later in this section.
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2.6.3 Pumping Stations and Force Mains

Pumping stations and force mains are typically used in conjunction with gravity
sewer alternatives. Conventional gravity sewer systems collect and convey
wastewater by gravity from individual service connections to treatment facilities. If a
section of the sewer area is too low to reach a desired location, pumping stations and
force mains are used to "lift" the wastewater to a point where the flow can continue by
gravity.

Pumping stations are designed for the anticipated peak wastewater flow. Each
station has a minimum of two pumps, with one pump capable of pumping the entire
flow. The other pump acts as a standby in case of a pump failure. Each station is
supplied with an emergency power generator which operates in the event of a power
failure.

Force mains are sized to maintain a minimum velocity of 2 feet per second to prevent
debris from accumulating, while also minimizing head losses as much as possible. A
minimum pipe size of 4 inches in diameter is used for force mains.

2.6.4 Small Diameter Gravity Sewers

Small diameter gravity sewers are used in conjunction with a septic tank at each
individual residence. The septic system serves to retain solids thereby allowing the
use of a smaller diameter gravity sewer. The minimum diameter is generally 6 inches.

Small-diameter sewers have the disadvantage of requiring that a septic tank be
maintained at each individual residence. The septic tanks require periodic pumping,
similar to a conventional septic tank, to ensure that solids are not conveyed to the
small diameter sewers.

Small-diameter sewers are generally most applicable if:

m The effluent from each home needs to be clarified because conveyance is to a
common leaching system.

m The effluent is clarified by a septic tank at each individual home to allow a new
treatment plant to be constructed without facilities for settling of primary solids
and grit.

2.6.5 Pressure Sewers with Septic Tank Effluent Pumps

STEP (Septic Tank Effluent Pump) systems consist of a septic tank followed by an
effluent pump at each service connection. The effluent pump discharges into a
pressure sewer system. The sizes of pipelines within the street depend on the number
of homes connected.

The slope of pressure sewers is not important since flow is conveyed by pressure,
which allows the pipes to follow the natural slope of the land. Pipes are
recommended to be buried at a minimum cover of 5 feet to avoid possible freezing in
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the winter months. This represents a potential capital cost savings compared to
gravity sewers. Advantages of pressure sewers over gravity sewers are smaller
diameter pipelines, little or no infiltration, shallower burial depths, and
corresponding smaller trenches.

STEP systems require that a septic tank be maintained at each individual residence,
similar to the small diameter sewers alternative. Also, STEP systems require that a
pumping system be located on each individual homeowner’s property. The pumping
system is subject to potential failure; however, the effluent collection chamber
provides storage capacity during a power outage.

Similar to small diameter gravity pipelines, STEP systems are most applicable if:

m The effluent from each home needs to be clarified because conveyance is to a
common leaching system.

m The effluent is clarified by a septic tank at each individual home to allow a new
treatment plant to be constructed without facilities for settling of primary solids
and grit.

Otherwise, pressure sewers with individual grinder pumps, described below, are
generally more desirable since they do not require that a septic tank remain in service
on each homeowner’s lot, eliminating the need for periodic pumping to remove solids
from the septic tank.

2.6.6 Pressure Sewers with Individual Grinder Pumps

This alternative considers pressure sewers used in conjunction with an individual
grinder pump at each residence. The grinder pump can be located in or outside of the
home. The pump is designed to macerate solids (similar to the way that a kitchen
garbage disposal grinds solids) so as to allow a small line size for the pressure sewers.
There is no septic tank needed for this type of system. Since there is no septic tank
requiring regular pumping, this system is preferred to a STEP system unless the
effluent needs to be clarified for disposal at a common leaching field or at a treatment
facility without grit removal or screening facilities.

Similar to STEP systems, this type of system is generally used to serve a small cluster
of homes in a low-lying area that cannot connect by gravity to a conventional sewer.
Its main disadvantage is the need to have a pump at each individual service
connection, which requires maintenance and is subject to potential breakdown.
Similar to a STEP system, the pump will not operate during a power outage. A
typical grinder pump system has approximately 60 gallons available for storage
during power failures.

2.6.7 Comparison of Conveyance Alternatives

Each of the conveyance alternatives presented in this section is compared based on
cost and non-cost factors. The preferred method of conveyance based on non-cost
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factors is conventional gravity sewers, since this alternative is the simplest and has the
least amount of future operation and maintenance requirements. In general, it is
recommended that conventional gravity sewers be used in conjunction with pumping
stations and force mains. If less than 20 homes in a low-lying area require pumping,
low-pressure sewers with individual grinder pumps will be considered.

Following is an analysis of wastewater collection alternatives.

Small Diameter Gravity Sewers

Small diameter gravity sewers are not considered further unless a selected treatment
alternative requires a clarified effluent. Small diameter gravity sewers are not favored
based on both cost and non-cost factors as described below.

m Small diameter gravity sewers with a conventional septic tank at each service are
found to be slightly more expensive than conventional gravity sewers based on
capital costs (3 to 8 percent), depending on the density of homes. Based on a 20-
year life-cycle cost (present worth cost including O&M for 20 years), small
diameter gravity sewers were found to cost approximately 8 to 14 percent more
than conventional gravity sewers. The increased cost of small diameter gravity
sewers are a result of having to provide a Public Health Code compliant septic tank
at each home where one currently does not exist.

m Small diameter gravity sewers are not as desirable as conventional gravity sewers
since a septic tank would have to remain at each household and would need to be
pumped out every two to three years.

STEP Systems

STEP systems with pressure sewers are estimated to be approximately equal in cost to
grinder pumps with pressure sewers. Individual grinder pumps are preferred to a
STEP system, unless a clarified effluent is required, such as for a leaching system or a
package WWTP without screening or grit removal facilities, because maintenance of a
septic tank is not required.

STEP systems are not recommended since they require that a septic tank be
maintained on each individual's property thereby requiring routine pumping and
subsequent disposal of the settled solids from the tank. STEP systems are not
considered further since individual grinder pumps are comparable based on capital
and life-cycle costs, unless a clarified effluent is required.

Pressure Sewers with Individual Grinder Pumps

The use of pressure sewers with individual grinder pumps was evaluated versus the
use of gravity sewers. Two general cases were evaluated.

m Case 1. The street can flow by gravity to an interceptor.
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m Case 2. The street cannot flow by gravity to the mainline interceptor requiring that
the gravity sewer alternative be supplemented with a pumping station and
force main.

When a street can flow by gravity to an interceptor, gravity sewers are preferred
unless the area being sewered is very sparsely populated. Gravity sewers are
estimated to be less costly when housing is relatively dense. The higher cost of pipe
in a gravity system is offset by not needing a pump at each individual service
connection. If housing is relatively sparse; however, the cost of the individual grinder
pumps at each home is offset by the less expensive pressure sewer piping in the street.
Most streets anticipated for sewers as part of this facilities plan are relatively densely
populated and; therefore, gravity sewers will be used when the connection to the
interceptor can be made by gravity.

If a street or neighborhood is at an elevation too low to connect to an interceptor by
gravity, cost comparisons of using gravity sewers with a pumping station versus
pressure sewers with individual grinder pumps show that there is a breakpoint
depending on the number of homes and the density of homes. On a present worth
cost basis, gravity sewers with a pumping station are generally less expensive for 40
or more homes. Between 20 and 40 homes, the present worth cost comparison of
gravity sewers with a pumping station versus pressure sewers depends on the
density of homes. For 20 or fewer homes, present worth costs generally favor
pressure sewers with individual grinder pumps.

Based on non-cost considerations, the use of pressure sewers with grinder pumps is
less desirable than gravity sewers and a central pumping station. Pressure sewers
require that a pump be located at each individual residence thereby requiring
individual maintenance at each residence. Eventually, pumping units at each of the
residences may require major maintenance or replacement. In addition, during a
power outage, there is a fixed volume of storage available in the grinder pump unit.

The recommendations, based on this analysis, is that for low lying areas with:
m less than 20 homes pressure sewers with individual grinder pumps be used;
m 20 to 40 homes, consideration be given to using individual grinder pumps; and

m more than 40 homes be served with conventional gravity sewers and a pumping
station and force main be used.

2.7 Evaluation of Wastewater Management Alternatives
for Wastewater Needs Areas

2.7.1 Introduction

The following are evaluations of the wastewater management alternatives for each
wastewater needs area. These alternatives were determined based on the screening
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methodology presented in Figure 2-2 and described in Section 2.5. Table 2-5 presents
a summary of the suitable wastewater collection and treatment alternatives for each
area. Figure 2-22 shows a preliminary layout of proposed wastewater collection and
transmission systems for each of the wastewater needs areas. The layout of sewers
and pumping stations is based on the Town's five-foot contour plans.

Recommended wastewater management solutions are based on feasibility of
implementation, the nature of the onsite disposal problems, expected environmental
benefits, and cost considerations. Some of the alternatives discussed in Sections 2.5
and 2.6 were not selected as feasible options for the wastewater needs areas in
Stonington. These include:

m No-Action Alternative—As discussed in Section 2.5.2, the no-action alternative is
not an option for the areas investigated. Each area was selected specifically
because all of its wastewater needs are not being met. Therefore, some action will
have to be taken to resolve the area's issues.

m Individual Onsite Systems without Treatment —All 18 areas have issues with one
or a combination of the following: shallow bedrock, perched groundwater, small
lots, proximity to surface water or other sensitive resource area, and
poor/unsuitable soils for septic disposal. Therefore, conventional septic systems
will not provide adequate wastewater treatment to meet Public Health Code and/or
CTDEP requirements. -

m Community System without Treatment (<5,000 gpd)—The only area that has flows
less than 5,000 gpd is the Roseleah Drive Area. This area consists of small,
developed lots surrounded by Mystic Harbor. Due to its proximity to Mystic
Harbor, a community septic system with no additional treatment is not an option.

2.7.2 Costs of Wastewater Management Alternatives

Costs of wastewater management alternatives were estimated based on recent CDM
projects, bid tabulations and manufacturers” estimates. Capital costs include a 40
percent allowance for construction contingencies, engineering, borings and survey.
Costs do not include land acquisition and easement costs. The feasible alternatives
identified for each wastewater needs area were evaluated on a common fiscal basis
using a present worth analysis.

The initial base year for the present worth analysis is 2002 with all costs referenced to
July 2002, Engineering News Record (ENR) Construction Cost Index 6605. The costs
herein have been escalated to reflect an ENR cost index of 7763 for August 2006. A
20-year planning period is used, and the fiscal year 2004 EPA discount rate is 5.625
percent. Alternatives with the lowest present worth are the most cost-effective over
the life of the project.
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Cost estimates for the package treatment facilities include costs to treat effluent to 10
mg/L total nitrogen, and BOD and TSS to 30 mg/L. Annual operation and
maintenance costs include power, operator inspections, maintenance, sample testing
and septage/sludge disposal. All package treatment plants considered in this report
are assumed to be within a 1,000-foot radius of the wastewater needs area.

Life expectancies of equipment and structures were estimated to determine future
replacement costs and salvage values at the end of the project planning period. The
life expectancies used in the analysis are 20 years for pumps, package treatment
facilities, instrumentation and equipment, and 50 years for pipes.

2.7.3 Evaluation by Wastewater Needs Area

Area 1 - Marjorie Street Area
Recommendation: Install a gravity collection system, pumping station, force main
and community wastewater treatment facility.

As discussed in Section 2.4, the Marjorie Street Area is a critical needs area with 40
homes. Half of the Marjorie Street Area is within a drinking water aquifer recharge
zone. The other half of the needs area has soil that is considered unsuitable for onsite
disposal because of the existence of bedrock at shallow depths. Feasible alternatives
for this area are:

Treatment:

m Individual onsite treatment systems with innovative/alternative technologies
m Community innovative/alternative technologies (package treatment plant)

m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

Locating onsite wastewater treatment systems within an aquifer recharge zone should
be considered only if there is no other practical and feasible alternative. Connecticut
Public Health Code stipulates that onsite treatment systems “located within the
drawdown area of an existing public water supply well with a withdrawal rate in
excess of 50 gpm, or within 500 feet of land owned by a public water supply utility
and approved for a future well site by the Commissioner of Public Health” are
considered an Area of Special Concern and require special permitting.

A package treatment plant located outside of Area 1 is a viable option. Depending
on the location of the plant, Area 1 may be able to be served using gravity sewers.
The Connecticut Public Health Code may restrict the location of a package treatment
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plant (system receiving flows greater than 5,000 gpd) within a public water supply
watershed; permission must be granted by the Commissioner of Public Health.
Furthermore, sewer piping must be at least 100 feet from, and discharge of raw or
treated sewage must be 200 feet, away from any well withdrawing over 50 gpm.
Hence, similar to individual onsite wastewater treatment systems, locating
community treatment systems within an aquifer recharge area is a last resort
alternative.

The Marjorie Street Area will require about 4,300 feet of gravity piping for a
wastewater collection system. Area 1 is approximately 5,700 feet from an existing
sewer and will require a pumping station and approximately 3,300 feet of force main
to connect to the sewer.

Table 2-6 compares the present worth costs for the Area 1 wastewater management
alternatives. The capital cost of installing a gravity collection system and a package
treatment plant is significantly less than the cost of connecting to the closest sewer.
When operation and maintenance costs are included in the equation, the present
worth costs are close, with a package treatment facility slightly more cost-effective
than connecting to the sewer. Considering the environmental and public impacts of
constructing more than a mile of transmission lines to connect to the nearest sewer,
the package treatment facility is the recommended alternative.

Area 2 - Riverbend Drive Area
Recommendation: Install a gravity collection system, pumping station and force
main to connect to the nearest sewer.

Riverbend Drive is a moderate needs area adjacent to the river. The soil has poor
filtration capabilities. Appropriate alternatives for the Riverbend Drive Area are:

Treatment:

m Individual onsite treatment systems with innovative/alternative technologies
m Community innovative/alternative technologies (package treatment plant)

m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

Area 2 is small and will require only 2,800 feet of gravity collection pipe. Riverbend
Drive is immediately adjacent to the existing sewer, but it is at a low point so a
pumping station and 1,700 feet of force main will be required to connect a local
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collection system. The sewage from this area will be conveyed to the Mystic collection
system.

A package treatment plant can also be used to provide wastewater treatment;
however because the area is small and is close to the existing sewer, this is not a cost-
effective solution, as shown in Table 2-7.

Based on cost and environmental factors, a gravity collection system, pumping station
and force main to the existing sewer is the recommended solution for the Riverbend
Drive Area.

Area 3 - School Street Area
Recommendation: Install 23 grinder pumps, low-pressure sewers and a gravity
collection system, and connect to the nearest sewer.

The School Street Area is a moderate needs area where the topography is steep and
bedrock is shallow. Furthermore, the area contains wetlands and sections within the
100-year floodplain. The following are the possible wastewater collection and
treatment options for Area 3:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Grinder pumps and pressure sewers

m Combination of Gravity and Low-pressure Sewers

A package treatment plant is not cost-effective because the area is comprised of only
34 homes and is immediately adjacent to the existing sewer system. The north section
of the area can be connected to the existing sewer using about 1,750 feet of gravity
pipe, 14 grinder pumps and approximately 950 feet of low-pressure sewer. Due to
low elevation, pumping is also needed in the south section of the School Street Area.
As this section has only 9 homes, grinder pumps and approximately 650 feet of low-
pressure sewer is more cost-effective than a pumping station and force main.

Based on the cost analysis shown in Table 2-8, the recommendation for this area is to
install a combination of grinder pumps, low-pressure sewers, and gravity sewers.
The sewage will be conveyed to the Mystic collection system.
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Area 4 - Roseleah Drive

Recommendation: Install grinder pumps and a low-pressure sewer system, and
connect to the nearest sewer.

Roseleah Drive, a high needs area, is a small road on Mystic Harbor with soils that are
unsuited for onsite treatment due to wetlands and the proximity to Long Island
Sound. The following are feasible collection and treatment alternatives for this area:

Treatment:
m  Town water pollution control facility
Collection:
m  Grinder pumps and pressure sewers

Table 2-9 summarizes the costs for this area. The 15-home area are low-lying and will
require pumping to connect to the existing sewer. Grinder pumps are more cost-
effective than a pumping station and force main. The existing sewer extends to the
beginning of Roseleah Drive, so connection to the existing sewer with 1,300 feet of
low-pressure pipe is a viable option. The sewage from Roseleah Drive will be sent to
the Mystic collection system.

Area 5 - Elm Ridge Road Area

Recommendation: Install 68 grinder pumps, low-pressure sewers, a pumping
station and force main, and a gravity collection system to connect to the nearest
sewer.

The Elm Ridge Road is a critical needs area comprised of 205 homes. The soil in Area
5 is poor for septic systems. The following are possible alternatives to handle
wastewater in the area:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Combination of gravity and low-pressure sewers
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The majority of the ElIm Ridge Road Area can be connected to the existing sewer
collection system using 10,000 feet of gravity sewers. However, a small pumping
station and approximately 500 feet of force main will be needed to collect wastewater
from 43 homes on the south end of the area. Furthermore, grinder pumps and
approximately 5,500 feet of low-pressure sewer are required for 68 low-lying homes.
The area is close to the Pawcatuck collection system. As shown in Table 2-10,
connecting Area 5 to the closest sewer is the most cost-effective alternative.

Area 6 - Pequot Trail Area
Recommendation: Install 13 grinder pumps, low-pressure sewers and a gravity
collection system to connect to the nearest sewer.

The Pequot Trail Area, a high needs area, is a fairly large area consisting of 113
homes, a church and a condominium. Area 6 is characterized by shallow bedrock and
steep hills. Based on the screening criteria, the following collection and treatment
alternatives can address the Pequot Trail Area's wastewater needs.

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Combination of gravity and low-pressure sewers

The Pequot Trail Area is immediately adjacent to the Pawcatuck WPCF collection
system, and the area can be connected to the existing sewer via approximately 10,750
feet of gravity pipe. Thirteen grinder pumps and about 1,000 feet of low-pressure
sewer may be necessary at the north end of the area. As shown in Table 2-11, this is
the most cost-effective solution.

Area 7 - Cronin Avenue/Holly Street
Recommendation: Install a gravity collection system and connect to the nearest
sewer.

In general, the soil, wetlands and ledge outcrops in the Cronin Avenue/Holly Street
Area are not suitable for onsite disposal. The following wastewater collection and
treatment alternatives are possible options for this high needs area:

Treatment:

m Individual onsite treatment with innovative/alternative technologies
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m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Combination of gravity and low-pressure sewers

The Cronin Avenue/Holly Street Area is located within the existing Pawcatuck
WPCEF collection system but was not connected when it was developed. The area can
be connected to the existing sewer system via 1,750 feet of gravity pipe. As shown in
Table 2-12, this option is more cost-effective than installing community or individual
treatment systems.

Area 8 - Millan Terrace Area
Recommendation: Install four grinder pumps, low-pressure sewers and a gravity
collection system to connect to the nearest sewer.

The Millan Terrace area is a moderate needs area located at the edge of the Pawcatuck
collection system and adjacent to Anguilla Brook. Area 8 is comprised of 38 homes on
small lots (about 1/2 acre) and includes wetlands, ledge, high groundwater and a
nearby brook. The following are feasible alternatives to meet this area's wastewater
needs.

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

Gravity sewers

Pump Station and force main

Grinder pumps and pressure sewers

Combination of gravity and low-pressure sewers

Approximately 3,300 feet of gravity sewer will be needed to collect wastewater in the
Millan Terrace Area. The area is located on the edge of the existing Pawcatuck WPCF
collection system. Two grinder pumps and approximately 200 feet of low-pressure
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sewers will be needed for two homes on Stanley Street, and two grinder pumps may
be needed on South Broad Street to connect to a gravity sewer.

A community package treatment plant is an option, but is not the most cost-effective
solution because the area is adjacent to an existing sewer. As shown in Table 2-13,
connecting to the existing sewer is the least costly feasible alternative.

Area 9 - Aimee Drive Area
Recommendation: Install a gravity collection system and connect to the existing
wastewater pumping station in Pawcatuck Avenue.

The Aimee Drive Area is a moderate needs area located just outside the Pawcatuck
collection system. The area has ledge and poor soils. Based on the screening criteria,
the following are feasible alternatives to meet the wastewater needs of the area:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Combination of gravity and low-pressure sewers

If a collection system is installed, it will require about 4,200 feet of gravity sewer.
Since the lowest area of the system is the northern end, a pumping station and 1,200
feet of force main would be needed to connect to the recently installed sewer in River
Crest Drive. The area is too large (55 homes) for grinder pumps to be cost-effective.
A less costly alternative is to install a gravity collection system and connect by gravity
to the existing pumping station in Pawcatuck Avenue.

A community package treatment plant is feasible, but is not the most cost-effective
approach, as shown in Table 2-14. The recommendation for this area is to connect to
the existing wastewater pumping station in Pawcatuck Avenue by gravity.

Area 10 - Mark Street Area
Recommendation: Install a gravity collection system and connect to the nearest
sewer.
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The Mark Street Area is a small area with high priority needs. Area 10 has poor soils
for onsite treatment. The following are the feasible wastewater collection and
treatment options for this area:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

Approximately 3,300 feet of gravity sewer will be required for a collection system in
this area.

The Mark Street Area is adjacent to the existing Pawcatuck WPCF collection system.
The area can be served via gravity sewers and was not connected to the sewer
originally because construction of the sewer preceded development of the area.

Because the Mark Street Area is next to the existing sewer system and can be
connected by gravity, connecting to the existing system is the most cost-effective
solution (Table 2-15).

Area 11 - Greenhaven Road Area
Recommendation: Install 19 grinder pumps, low-pressure sewers, a gravity
collection system, pumping station and force main to connect to the nearest sewer.

The Greenhaven Road Area is a large area with many small lots (143 homes). The area
has a high groundwater table and shallow bedrock. A significant wetland, which is
unsuitable for development, is within the area. This area is a high priority needs area
with the following potential wastewater treatment alternatives:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers
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m Pump station and force main
m Grinder pumps and pressure sewers
m Combination of gravity and low-pressure sewers

If a collection system is constructed in the Greenhaven Road area, about 14,100 feet of
gravity pipe will be needed. Because of the topography, some areas (about 19 homes
total) will require grinder pumps and about 350 feet of low-pressure sewers. The
Greenhaven Road Area is close to the existing Pawcatuck collection system, but a
pumping station and 1,700 feet of force main will be required to connect to the
system.

Table 2-16 shows that connecting to the existing system is the most cost-efficient
option.

Area 12 - Meadow Road Area
Recommendation: Install a gravity collection system, pumping station and force
main to connect to the nearest sewer.

The Meadow Road Area is a moderate to high priority needs area. It is a small area
(34 homes) located next to the Pawcatuck River. Although the majority of the soils are
characterized as suitable for conventional onsite treatment systems, onsite treatment
systems may pollute the groundwater and add nutrient loading to the river.
Furthermore, the ground is characterized by ledge outcrops and boulders. Based on
the screening process, the following are feasible alternatives for this area.

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Grinder pumps and pressure sewers

The Meadow Road Area 1 is located approximately 1,500 feet from the Pawcatuck
collection system. Connecting to the Town's existing collection system will require
3,900 feet of gravity pipe. A small pumping station and 3,100 feet of force main will be
needed as well. As shown in the cost analysis in Table 2-17, connecting to the Town's
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system is more cost-effective than individual onsite treatment or a package treatment
plant.

Area 13 - Latimer Point
Recommendation: Install eight grinder pumps, low-pressure sewers, a gravity
collection system, pumping station and force main to connect to the nearest sewer.

Latimer Point is a small peninsula that has a large number of homes (80) on small lots
(1/4 acre). Latimer Point is currently restricted from development due to inadequate
sewage disposal. Implementation of the recommended improvements would remove
this obstacle to development.

Treatment:

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Combination of gravity and low-pressure sewers

Approximately 4,350 feet of gravity sewer, 1 pumping station, 375 feet of force main, 8
grinder pumps and 500 feet of low-pressure sewers will be needed to create a
collection system in the Latimer Point Area.

A package treatment plant can be installed to treat this area's wastewater or this area
can connect to the existing wastewater collection system. About 3,700 feet of
transmission force main is needed to connect the area to the existing sewer system.
The route of the transmission line is not densely populated (Figure 2-22). Hence,
constructing the force main will not have a large impact on residents of the Town.
The route of the transmission line includes a railroad crossing, which adds to the cost
of this alternative. However, as shown in the cost analysis in Table 2-18, connection
to the Town's collection system is the least costly alternative.

Area 14 - Mason's Island

Recommendation: Install 10 grinder pumps, low-pressure sewers, a gravity
collection system, two pumping stations, force mains, and community wastewater
treatment facility.

The Mason's Island Area is a moderate needs area consisting of 64 homes on small
lots. This peninsula on Fishers Island Sound has wetlands, high groundwater and
shallow ledge. Feasible wastewater management options are listed below:
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Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Grinder pumps and low-pressure sewers

m Combination of gravity and low-pressure sewers

To construct a collection system, 8,150 feet of gravity sewer will be needed. Due to
topography, a small area will require a pumping station and 1,200 feet of force main.
Ten homes will need grinder pumps and approximately 300 feet of low-pressure
sewers.

Mason's Island is over a mile away from the existing wastewater collection system,
and 7,000 feet of transmission force main, including a bridge crossing, will be needed
to connect the area to the existing system. The route of the transmission main is
through very densely populated areas (Figure 2-22), subject to significant construction
impacts.

A package treatment plant is a viable option for Mason's Island. The cost analysis in
Table 2-19 indicates connecting to the existing sewer is slightly more cost-effective
than constructing a community treatment facility due to annual operation and
maintenance costs; however, considering the impacts of constructing 7,000 feet of
force main through the densely-populated area north of Mason’s Island, the
recommended alternative is a community treatment system.

Area 15 - Marlin Drive Area
Recommendation: Install a gravity collection system, pumping station and force
main to connect to the nearest sewer.

The Marlin Drive Area is a high needs area. This area has high groundwater and
onsite systems may pollute several nearby surface water bodies. Also, any pollution
may increase the nitrogen loading to the cove and Long Island Sound. The Marlin
Drive Area contains environmentally sensitive areas and the lots are small. Based on
the screening process in Section 2-5, the following are feasible wastewater
management alternatives:

Treatment:
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m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Combination of gravity and low-pressure sewers

Approximately 4,000 feet of gravity sewers are needed to construct a collection
system. The Marlin Drive Area is relatively close to the Pawcatuck collection system;
however, a pumping station and 4,100 feet of force main will be required because the
area is on the other side of a ridge line.

Table 2-20 indicates connecting to the existing sewer is the least expensive alternative.

Area 16 - Elm Street Area
Recommendation: Install thirty-one grinder pumps, low-pressure sewers and a
gravity collection system to connect to the nearest sewer.

The Elm Street Area is a high needs area with 74 homes. It is characterized by
shallow and exposed bedrock, high groundwater, and soil unsuitable for onsite
disposal. The following are feasible alternatives to meet the needs of this area:

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Combination of gravity and low-pressure sewers

The Elm Street Area is located adjacent to the Borough wastewater collection system,
and a portion of this area may be served by connecting a new 5,900-foot gravity
collection system to the existing system at Meadow Avenue. There are three small,
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separate areas that cannot be served by gravity sewer. These areas can be served by a
total of 31 grinder pumps and 2,050 feet of low-pressure sewers. Table 2-21 indicates
connecting to the existing sewer is the most cost-effective solution.

Area 17 - Montauk Avenue Area
Recommendation: Install two grinder pumps, low-pressure sewers and a gravity
collection system to connect to the nearest sewer.

The Montauk Road Area is a high priority needs area with 34 homes. Although lot
sizes are large enough (2 acres on average) for individual onsite treatment, the soil is
poor. Below are possible options to address their wastewater management needs.

Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Grinder pumps and low-pressure sewers

m Combination of gravity and low-pressure sewers

The Montauk Avenue Area is located immediately adjacent to the Borough
wastewater collection system. Several homes in this area are located at a lower
elevation than the street. Extensive easements will be required to provide a gravity
collection pipe to service the area, or the wastewater will have to be pumped from the
homes to a collection pipe in the public way. Costs in Table 2-22 are for a mostly
gravity collection system and only two grinder pumps with 300 feet of low-pressure
sewers.

Given the proximity of the Montauk Avenue Area to the existing sewer, connecting to
the existing collection system is the recommended option, as shown in Table 2-22.

Area 18 - North Stonington Road Area
Recommendation: Install individual onsite systems with innovative/alternative
technologies.

The North Stonington Road Area is a moderate needs area with 30 homes. Soils in
this area are poor for onsite treatment and may pollute the naturally high
groundwater. The following are feasible alternatives for this area:
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Treatment:

m Individual onsite treatment with innovative/alternative technologies

m Community innovative/alternative technologies (package treatment plant)
m Town water pollution control facility

Collection:

m Gravity sewers

m Pump station and force main

m Grinder pumps and low-pressure sewers

m Combination of gravity and low-pressure sewers

Approximately 3,100 feet of gravity pipe will be required to construct a collection
system in this area.

The North Stonington Road Area is located more than a mile (approximately 7,700
feet) from the existing wastewater collection system, which makes connecting to an
existing sewer costly. A pumping station and approximately 3,200 feet of force main
will be needed to connect the area to the Mystic collection system.

The cost analysis in Table 2-23 shows that the present worth costs for individual and
community systems are very close. Most of the lots in this area are relatively large
(greater than one acre), which allows room for siting individual systems. As shown
on Figure 2-21, only one resident reported problems with their septic system. Based
on the large lot sizes and the low number of reported problems in this area, the
recommended alternative for the North Stonington Road area is individual onsite
systems with innovative/alternative technologies.

2.7.4 Summary of Recommended Alternatives

Tables 2-24 and 2-25 summarize the recommended alternatives, total capital costs,
costs per lot and annual operation and maintenance costs for each of the 18
wastewater needs areas. The needs areas have a variety of problems and issues,
including high groundwater, ledge, poor filtration, environmentally sensitive areas
and small lots. Installing a collection system and connecting to the existing sewer is
the most cost-effective and environmentally sound alternative for 15 of the 18
wastewater needs areas. The other three areas, Marjorie Street, Mason’s Island and
North Stonington Road, are located relatively far from the existing wastewater
collection system, and the impacts of constructing the transmission lines will be
significant. Recommended alternatives for these three areas are community
treatment systems for Marjorie Street and Mason’s Island, and individual onsite
systems with innovative/alternative technologies for the North Stonington Road area.
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The proposed collection and transmission systems are shown in Figure 2-22. Based
on the recommendations and the locations of the wastewater needs areas, four areas
will be connected to the Mystic collection system. In addition, nine areas will be
connected to the Pawcatuck collection system. The Borough collection system will
receive flows from two wastewater needs areas.

2.8 Implementation of Recommendations
2.8.1 Introduction

The recommendations described in Section 2.7 for each of the 18 needs areas represent
a very large capital improvements program. Taken together, the capital cost of
implementing the recommended improvements for all 18 areas would be
approximately $41 million in August 2006 dollars (ENR 7763), and this total cannot be
feasibly afforded by the Town of Stonington over the 20-year planning period.
Therefore, the Town plans on implementing the recommended improvements only
for those areas of highest need.

2.8.2 Ranking of Needs Areas

As described in Section 2.4, each of the needs areas has been prioritized into one of
four categories: critical, high, moderate and low. Table 2-26 summarizes these
rankings. As shown, two areas are rated critical: the Marjorie Street and Elm Ridge
Road areas; and seven areas are rated high: Roseleah Drive, Pequot Trail, Cronin
Avenue, Mark Street, Greenhaven Road, Latimer Point and Marlin Drive. The other
areas are ranked either moderate or low.

2.8.3 Scheduling and Budgeting of Selected Areas

The critical and high priority areas should be addressed during the 20-year planning
period, in such a way to minimize impacts on the Town's citizens. Two phases of
implementation are recommended: the critical areas should be addressed early in the
20-year period, and the high-priority areas addressed later. This implementation
would result in a planned capital expenditure of approximately $7.3 million in the
first phase, and $16.1 million in the second phase (ENR 7763). A proposed
implementation schedule is presented in Section 8.

The moderate and low priority areas should be monitored for increased incidence of
problems, which could result in re-prioritizing the areas.

2.8.4 Flexibility of Implementation

WPCA will plan on the two-phased approach for addressing the critical and high-
priority needs areas within the 20-year planning period. However, WPCA has the
right and responsibility to continuously review the sewer needs of the Town, and
respond to the highest-priority needs as the public health demands and as budgetary
constraints allow. Therefore, it is possible that the timing of implementing the
recommended improvements may change, either by accelerating or delaying the
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schedule, and it is also possible that the needs areas priorities will change. This
planning approach is acceptable to CTDEP.

However, CTDEP requires that the projected flows and loads at the treatment plants,
as presented in Section 3, be developed under the assumption that ALL of the sewer
needs areas are connected during the 20-year planning period. The projections
presented in Section 3 include the projected flows from all 18 areas.
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Soil Adequate Ability | Depth to Seasonal | Depth to | Wetness and/or | Susceptible | Suitability for Subsurface
Classification Slope Permeability to Filter High Water Table | Bedrock Ponding to Flooding Wastewater Disposal

Adrian 0-2% Moderately Rapid Poor Shallow - Yes No X
Agawam 0-3% Moderately Rapid Poor - - No No W
3-8% Moderately Rapid Poor - - No No W
Beaches 0-8% - - Shallow - No Yes -
Broadbrook 3-8% Slow Percs Slowly - - Yes No D
Canton 3-8% Moderately Rapid - - - No No D
8-15% Moderate - - - No No D
15-25% | Moderately Rapid - - - No No D
3-15% Moderate - - - No No D
15-35% | Moderately Rapid - - - No No D
Carlisle - Moderately Rapid - Shallow - Yes Yes X
Charlton 3-15% Moderate Moderate - Shallow No No D
15-45% Moderate - - Shallow No No X
Dumps - - - - - No No X
Haven 0-3% Moderate Poor - - No No S
3-8% Moderate Poor - - No No W
Hinkley 0-3% Rapid Poor - - No No W
3-15% Rapid Poor - - No No W
15-35% Rapid Poor - - No No X
Hollis 3-15% Moderate - - Shallow No No D
15-45% Moderate - - Shallow No No X
Ipswich - Moderate Poor Shallow - Yes Yes X
Limerick - Moderate Poor Shallow - Yes Yes X
Merrimac 0-3% Moderately Rapid Poor - - No No W
3-8% Moderately Rapid Poor - - No No W
8-15% Moderately Rapid Poor - - No No W
Narragansett 3-8% Moderate Slight - Shallow No No S
3-15% Moderate Slight - Shallow No No D
15-25% Moderate - - Shallow No No X
Ninigret - Moderately Rapid Poor Shallow - Yes No W
Pawcatuck 0-1% Moderate Poor Shallow - Yes Yes X
Paxton 3-8% Very Slow Percs Slowly - - No No D
8-15% Very Slow Percs Slowly - - No No D
15-25% Very Slow - - - No No X
3-15% Very Slow Percs Slowly - - No No D
15-35% Very Slow - - - No No X

Table 2-1

Suitability For Onsite Wastewater Disposal



Soil Adequate Ability | Depth to Seasonal | Depth to | Wetness and/or | Susceptible | Suitability for Subsurface
Classification Slope Permeability to Filter High Water Table | Bedrock Ponding to Flooding Wastewater Disposal

Pootatuck - Moderate Poor Shallow - Yes Yes X
Rainbow 0-3% Very Slow Percs Slowly Shallow - Yes No D
3-8% Very Slow Percs Slowly Shallow - Yes No D
0-8% Very Slow Percs Slowly Shallow - Yes No D

Raypol - Moderate Poor Shallow - Yes No D/W
Ridgebury - Moderate Percs Slowly Shallow - Yes No D
Rippowam - Moderate Poor Shallow - Yes Yes D
Rock Outcrop - - - - Shallow No No X
Scarboro - Rapid Poor Shallow - Yes No D

Sudbury - Moderately Rapid Poor Shallow - Yes No D/W
Sutton 0-3% Moderate Poor Shallow - Yes No D
3-8% Moderate Poor Shallow - Yes No D
0-8% Moderate Poor Shallow - Yes No D
Udorthents - Slow - Shallow - No No -

Walpole - Moderately Rapid Poor Shallow - Yes No D/W
Westbrook - Moderate - Shallow - Yes Yes X
Windsor 0-3% Rapid Poor - - No No W
3-8% Rapid Poor - - No No W
Woodbridge 0-3% Very Slow Percs Slowly Shallow - Yes No D
3-8% Very Slow Percs Slowly Shallow - Yes No D
8-15% Very Slow Percs Slowly Shallow - Yes No D
0-8% Very Slow Percs Slowly Shallow - Yes No D
3-15% Very Slow Percs Slowly Shallow - Yes No D

Source: Soil Survey for New London County Connecticut

Legend

S = Suitable for typical onsite disposal system
D = May require special onsite disposal system design
W = May tend to pollute groundwater
D/W = May require special onsite disposal system design and may tend to pollute groundwater
X = Not suitable for onsite disposal system

Table 2-1
Suitability For Onsite Wastewater Disposal




Construction|  Capital Cost  JAnnual O&M| Present
Cost Cost? per Lot® Costs  |worth Costs*
Individual Onsite Systems with Innovative Alternative Technologies $8,871,000 | $12,419,000] $60,600 $128,800 | $13,942,000
Community Innovative/ Alternative Technologies (Package Treatment
Collection system $3,537,000 | $4,952,000 $24,200 $24,000 $4,833,000
Transmission system $269,000 $377,000 $1,800 $6,400 $437,000
Treatment system $1,549,000 | $2,169,000 $10,600 $113,300 $3,509,000
Total Cost $5,355,000 | $7,497,000 $36,600 $143,700 $8,779,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)
Collection system $3,537,000 | $4,952,000 $24,200 $24,000 $4,841,000
Transmission system $211,000 $295,000 $1,400 $61,700 $1,025,000
Total Cost $3,748,000 | $5,247,000 $25,600 $85,700 $5,866,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-10
Area 5 - EIm Ridge Road Area

CDM Constrruction Cost Summary*



Construction Capital Cost Annual O&M|[Present Worth
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $4,890,000 | $6,846,000 | $60,600 $94,000 $7,958,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $2,504,000 $3,506,000 $31,000 $4,600 $3,197,000

Transmission system $269,000 $377,000 $3,300 $3,200 $399,000

Treatment system $857,000 $1,200,000 | $10,600 $80,100 $2,147,000
Total Cost $3,630,000 $5,082,000 $45,000 $87,900 $5,743,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $2,541,000 $3,557,000 $31,500 $4,600 $3,258,000

Transmission system $116,000 $162,000 $1,400 $32,200 $543,000
Total Cost $2,657,000 $3,720,000 $32,900 $36,800 $3,801,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

“Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-11
Area 6 - Pequot Trail Area

Construction Cost Summary*



Present Worth

Construction [  Capital Cost  |Annual O&M
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,298,000 [ $1,817,000 | $60,600 $28,200 $2,151,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $433,000 $606,000 $20,200 $0 $535,000

Transmission system $269,000 $377,000 $12,600 $3,200 $399,000

Treatment system $233,000 $326,000 $10,900 $51,800 $939,000
Total Cost $935,000 $1,309,000 $43,600 $55,000 $1,873,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $433,000 $606,000 $20,200 $0 $550,000

Transmission system $31,000 $43,000 $1,400 $8,600 $145,000
Total Cost $464,000 $650,000 $21,700 $8,600 $695,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

“Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-12

Area 7 - Cronin Avenue/Holly Street

Construction Cost Summary*



Construction Capital Cost Annual O&M|Present Worth
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,644,000 | $2,302,000 | $60,600 $35,700 $2,724,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $721,000 $1,009,000 | $26,600 $0 $893,000

Transmission system $240,000 $336,000 $8,800 $3,200 $358,000

Treatment system $293,000 $410,000 $10,800 $54,700 $1,057,000
Total Cost $1,254,000 $1,756,000 $46,200 $57,900 $2,308,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $784,000 $1,098,000 $28,900 $1,400 $1,007,000

Transmission system $39,000 $55,000 $1,400 $14,000 $221,000
Total Cost $823,000 $1,152,000 $30,300 $15,400 $1,228,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-13

Area 8 - Millan Terrace Area
Construction Cost Summary*



Construction Capital Cost Annual O&M|Present Worth
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $2,380,000 | $3,332,000 | $60,600 $51,700 $3,943,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $977,000 $1,368,000 | $24,900 $0 $1,219,000

Transmission system $269,000 $377,000 $6,900 $3,200 $399,000

Treatment system $421,000 $589,000 $10,700 $60,100 $1,300,000
Total Cost $1,667,000 $2,334,000 $42,400 $63,300 $2,918,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $977,000 $1,368,000 | $24,900 $0 $1,235,000

Transmission system $205,000 $287,000 $5,200 $18,900 $500,000
Total Cost $1,182,000 $1,655,000 $30,100 $18,900 $1,735,000

!Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.
3Cost per lot for developed lots within wastewater needs area.
*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-14
Area 9 - Aimee Drive Area

CDM Construction Cost Summary*



Construction Capital Cost Annual O&M|Present Worth
Cost Cost? per Lot Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,774,000 | $2,484,000 | $60,600 $38,600 $2,941,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $760,000 $1,064,000 $26,000 $0 $943,000

Transmission system $240,000 $336,000 $8,200 $3,200 $358,000

Treatment system $316,000 $442,000 $10,800 $55,800 $1,102,000
Total Cost $1,316,000 | $1,842,000 $44,900 $59,000 $2,403,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $760,000 $1,064,000 $26,000 $0 $959,000

Transmission system $42,000 $59,000 $1,400 $11,700 $197,000
Total Cost $802,000 $1,123,000 $27,400 $11,700 $1,156,000

!Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-15
Area 10 - Mark Street Area

CDM Construction Cost Summary*



Construction Capital Cost Annual O&M|Present Worth
Cost Cost? per Lot® Costs Costs”

Individual Onsite Systems with Innovative Alternative Technologies $6,188,000 | $8,663,000 | $60,600 $116,600 $10,042,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $3,646,000 $5,104,000 | $35,700 $6,700 $4,716,000

Transmission system $93,000 $130,000 $900 $3,200 $152,000

Treatment system $1,083,000 | $1,516,000 | $10,600 $91,500 $2,598,000
Total Cost $4,822,000 $6,751,000 | $47,200 $101,400 $7,466,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $3,646,000 $5,104,000 | $35,700 $6,700 $4,704,000

Transmission system $147,000 $206,000 $1,400 $44,000 $726,000
Total Cost $3,793,000 $5,310,000 | $37,100 $50,700 $5,430,000

!Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-16
Area 11 - Greehaven Road Area

Construction Cost Summary*



Construction Capital Cost  |Annual O&M| Present
Cost Cost? per Lot Costs | worth Costs®

Individual Onsite Systems with Innovative Alternative Technologies $1,471,000 | $2,059,000 | $60,600 $32,000 $2,437,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $1,142,000 $1,599,000 | $47,000 $0 $1,459,000

Transmission system $93,000 $130,000 $3,800 $3,200 $152,000

Treatment system $263,000 $368,000 $10,800 $53,300 $998,000
Total Cost $1,498,000 $2,097,000 | $61,700 $56,500 $2,609,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $1,142,000 $1,599,000 | $47,000 $0 $1,450,000

Transmission system $174,000 $244,000 $7,200 $12,900 $373,000
Total Cost $1,316,000 $1,842,000 | $54,200 $12,900 $1,823,000

!Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-17
Area 12 - Meadow Road Area

CDM Construction Cost Summary*



I-Dresent

Construction Capital Cost  |Annual O&M
Cost Cost? per Lot Costs | worth Costs*

Community Innovative/ Alternative Technologies (Package Treatment

Collection system $1,383,000 $1,936,000 | $24,200 $2,800 $1,809,000

Transmission system $93,000 $130,000 $1,600 $3,200 $152,000

Treatment system $609,000 $853,000 $10,700 $68,100 $1,658,000
Total Cost $2,085,000 $2,919,000 | $36,500 $74,100 $3,619,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $1,383,000 $1,936,000 | $24,200 $2,800 $1,819,000

Transmission system $497,000 $696,000 $8,700 $24,200 $923,000
Total Cost $1,880,000 $2,632,000 | $32,900 $27,000 $2,742,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.
2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-18

Area 13 - Latimer Point
Construction Cost Summary*



Construction [ Capital Cost  |Annual O&M| Present
Cost Cost? per Lot® Costs | Worth Costs*

Individual Onsite Systems with Innovative Alternative Technologies $3,462,000 | $4,847,000 | $60,600 $65,800 $5,625,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $2,132,000 $2,985,000 | $37,300 $3,500 $2,748,000

Transmission system $269,000 $377,000 $4,700 $6,400 $437,000

Treatment system $609,000 $853,000 $10,700 $66,600 $1,641,000
Total Cost $3,010,000 $4,214,000 | $52,700 $76,500 $4,826,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $2,132,000 $2,985,000 | $37,300 $3,500 $2,745,000

Transmission system $1,065,000 | $1,491,000 | $18,600 $23,200 $1,654,000
Total Cost $3,197,000 $4,476,000 | $56,000 $26,700 $4,399,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-19
Area 14 - Mason's Island

Construction Cost Summary*



Category Number Percentage of Total Responses Percentage of Problems

I.  Total Responses 1623 100% -

Il. Disposal System Problems 133 8% 100%
Problem Symptoms* 93 6% 70%
High Groundwater 14 1% 11%
( < 5 feet below ground surface)

Poor Soils / Ledge 76 5% 57%
Proximity to Water Supply / Private Well 41 3% 31%
Frequency of Pumping 50 3% 38%
(more than once per year)
Age of Disposal System
> 50 years 1 0% 1%
20-40 years 63 4% 47%
Neighbors with Problems 32 2% 24%

* Problem symptoms include slow drainage in sink and other water using appliances, toilet backing up, outside odors,
and standing water on ground surface above septic system.

Table 2-2
Summary of Questionnaire Responses



Present Worth

Construction| Capital Cost  |Annual 0&M
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $3,116,000 | $4,362,000 | $60,600 $67,700 $5,163,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $1,437,000 | $2,012,000 | $27,900 $0 $1,869,000

Transmission system $93,000 $130,000 $1,800 $3,200 $152,000

Treatment system $549,000 $769,000 $10,700 $65,900 $1,548,000
Total Cost $2,079,000 | $2,911,000 | $40,400 $69,100 $3,569,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $1,437,000 | $2,012,000 | $27,900 $0 $1,841,000

Transmission system $195,000 $273,000 $3,800 $23,700 $533,000
Total Cost $1,632,000 | $2,285,000 | $31,700 $23,700 $2,374,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-20

Area 15 - Marlin Drive Area
Construction Cost Summary*




Construction| Capital Cost  |Annual O&M| Present
Cost Cost? per Lot® Costs | Worth Costs®

Individual Onsite Systems with Innovative Alternative Technologies $3,202,000 | $4,483,000 | $60,600 $40,400 $4,961,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $1,651,000 | $2,311,000 $31,200 $10,900 $2,214,000

Transmission system $269,000 $377,000 $5,100 $3,200 $399,000

Treatment system $564,000 $790,000 $10,700 $65,700 $1,567,000
Total Cost $2,484,000 | $3,478,000 $47,000 $79,800 $4,180,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $1,670,000 | $2,338,000 $31,600 $10,900 $2,254,000

Transmission system $134,000 $188,000 $2,500 $18,600 $408,000
Total Cost $1,804,000 | $2,526,000 $34,100 $29,500 $2,662,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-21
Area 16 - EIm Street Area

Construction Cost Summary*



Construction Capital Cost |Annual O&M|[Present Worth
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,471,000 | $2,059,000 | $60,600 $30,100 $2,415,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $1,250,000 $1,750,000 | $51,500 $700 $1,551,000

Transmission system $240,000 $336,000 $9,900 $3,200 $358,000

Treatment system $263,000 $368,000 $10,800 $52,900 $994,000
Total Cost $1,753,000 $2,454,000 | $72,200 $56,800 $2,903,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $1,250,000 $1,750,000 | $51,500 $700 $1,567,000

Transmission system $62,000 $87,000 $2,600 $8,500 $188,000
Total Cost $1,312,000 $1,837,000 | $54,000 $9,200 $1,755,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-22
Area 17 - Montauk Avenue Area

CDM Construction Cost Summary*



Construction |  Capital Cost  |Annual O&M| Present
Cost Cost? per Lot® Costs | Worth Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,298,000 | $1,817,000 | $60,600 $28,200 $2,151,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $683,000 $956,000 $31,900 $0 $842,000

Transmission system $240,000 $336,000 $11,200 $3,200 $358,000

Treatment system $233,000 $326,000 $10,900 $51,800 $939,000
Total Cost $1,156,000 $1,618,000 | $53,900 $55,000 $2,139,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $683,000 $956,000 $31,900 $0 $858,000

Transmission system $1,216,000 | $1,702,000 | $56,700 $11,800 $1,730,000
Total Cost $1,899,000 $2,659,000 | $88,600 $11,800 $2,588,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.
3Cost per lot for developed lots within wastewater needs area.
*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-23
Area 18 - North Stonington Road

CDM Construction Cost Summary*



Treatment Alternatives Collection Alternatives
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1 Marjorie Street Area 7,000 Not near WPCF X X X X
2 Riverbend Drive 6,762 Mystic WPCF X X X X X
3 School Street 5,474 Mystic WPCF X X X X X X X
4 Roseleah Drive 3,325 Mystic WPCF X X
5 Elm Ridge Road Area 35,875 Pawcatuck WPCF X X X X X X
6 Pequot Trail Area 19,775 Pawcatuck WPCF X X X X X
7 Cronin Avenue/Holly Street 5,250 Pawcatuck WPCF X X X X X
8 Millan Terrace 6,650 Pawcatuck WPCF X X X X X X
9 Aimee Drive Area 9,625 Pawcatuck WPCF X X X X X X
10 Mark Street Area 7,175 Pawcatuck WPCF X X X X
11 |Greenhaven Road Area 25,025 Pawcatuck WPCF X X X X X X X
12 Meadow Road Area 5,950 Pawcatuck WPCF X X X X X X
13 Latimer Point 12,880 Mystic WPCF X X X X X
14 |Mason's Island 10,304 Mystic WPCF X X X X X X X
15 Marlin Drive Area 12,600 Pawcatuck WPCF X X X X X X
16 Elm Street Area 11,396 Borough WPCF X X X X X
17 Montauk Road Area 5,236 Borough WPCF X X X X X X
18 |North Stonington Road 5,250 Not near WPCF X X X X X X
= Recommended Alternative
Table 2-24

Recommended Alternatives



Area Fﬁ)\\ll\?r(z;%z) District Recommended Treatment Alternative Recommended Collection Alternative Capital Cost® Cost per Lot? Annual O&M

1 |Marjorie Street Area 7,000 Not Applicable %Jgr:;zg)i/elsnnovatlve/AIternatlve Gravity Sewers, Pump Station and Force Main $2,086,000 $52,200 $58,600

2 |Riverbend Drive 6,762 Mystic WPCF Town Water Pollution Control Facility Gravity Sewers, Pump Station and Force Main $1,476,000 $35,100 $14,200

3 |School Street 5,474 Mystic WPCF | Town Water Pollution Control Facility g‘;”v“;’r';’a“"” of Gravity and Low-Pressure $1,044,000 $30,700 $17,000

4 |Roseleah Drive 3,325 Mystic WPCF Town Water Pollution Control Facility Grinder Pumps and Low-Pressure Sewers $384,000 $24,000 $11,000

5 |Elm Ridge Road Area 35,875 Pawcatuck WPCF [Town Water Pollution Control Facility Combination of Grayny and Low-Pregsure $5,247,000 $25,600 $85,700
Sewers, Pump Station and Force Main

6 |Pequot Trail Area 19,775 Pawcatuck WPCF |Town Water Pollution Control Facility ggvn\::;zatlon of Gravity and Low-Pressure $3,720,000 $32,900 $36,800

7 SLTS”;?::PUE/ 5,250 Pawcatuck WPCF |Town Water Pollution Control Facility Gravity Sewers $650,000 $21,700 $8,600

8 [Millan Terrace 6,650 Pawcatuck WPCF [Town Water Pollution Control Facility ggvn\::;gauon of Gravity and Low-Pressure $1,152,000 $30,300 $15,400

9 |Aimee Drive Area 9,625 Pawcatuck WPCF [Town Water Pollution Control Facility Gravity Sewers $1,655,000 $30,100 $18,900

10 |Mark Street Area 7,175 Pawcatuck WPCF [Town Water Pollution Control Facility Gravity Sewers $1,123,000 $27,400 $11,700

11 |Greenhaven Road Area 25,025 Pawcatuck WPCF [Town Water Pollution Control Facility Combination of Grayny and Low-Pregsure $5,310,000 $37,100 $50,700
Sewers, Pump Station and Force Main

12 |Meadow Road Area 5,950 Pawcatuck WPCF [Town Water Pollution Control Facility Gravity Sewers, Pump Station and Force Main $1,842,000 $54,200 $12,900

13 |Latimer Point 12,880 Mystic WPCF | Town Water Pollution Control Facility Combination of Gravity and Low-Pressure $2,632,000 $32,900 $27,000
Sewers, Pump Station and Force Main

14 |Mason's Island 10,304 Mystic WPCF Communlty Innovative/Alternative Combination of Grayny and Low-Pregsure $4.214,000 $52,700 $76,500
Technologies Sewers, Pump Station and Force Main

15 |Marlin Drive Area 12,600 Pawcatuck WPCF [Town Water Pollution Control Facility Gravity Sewers, Pump Station and Force Main $2,285,000 $31,700 $23,700

16 |EIm Street Area 11,396 Borough WPCF  |Town Water Pollution Control Facility g‘;”v“é’r';’a“"” of Gravity and Low-Pressure $2,526,000 $34,100 $29,500

17 |Montauk Road Area 5,236 Borough WPCF |Town Water Pollution Control Facility ggvn\::;gauon of Gravity and Low-Pressure $1,837,000 $54,000 $9,200

18 [North Stonington Road 5,250 Not Applicable | Ndividual Onsite Systems with Not Applicable $1,817,000 $60,600 $28,200

Innovative/Alternative Technologies

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to July 2002, Engineering News Record (ENR) Construction Cost Index 6605, escalated to the August 2006

Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.
3Cost per lot for lots within wastewater needs area.

Table 2-25

Recommended Alternatives

Cost Summary’



Area Priority Ranking
1 Marjorie Street Area Critical
5 Elm Ridge Road Area Critical
4 Roseleah Drive High
6 Pequot Trail Area High
7 Cronin Avenue/Holly Street High
10 |Mark Street Area High
11 |Greenhaven Road Area High
13 |Latimer Point High
15 |Marlin Drive Area High
12 |Meadow Road Area Moderate to High
2 Riverbend Drive Moderate
3 School Street Moderate
8 Millan Terrace Moderate
9 |Aimee Drive Area Moderate
14 [Mason's Island Moderate
16 |[Elm Street Area Low
17 [Montauk Road Area Low
18 |North Stonington Road Low

Table 2-26
Needs Areas Priority Ranking



Iltem

Separating Distance

Special Provisions

Well, spring or domestic water suction pipe
Withdrawal Rate:

1) Separation distance will be
doubled where soil percolation

<10 gpm rate is > 1min./inch and there is
10 to 50 gpm 75 feet < 8 feet between proposed
>50 gpm 150 feet leach field and ledge rock.
200 feet 2) Separation distance can be
increased as necessary to
protect PWS well.
Human habitation on adjacent property 15 feet No footing drains
Building served 15 feet No footing drains
Open watercourse 50 feet If not in PWS watershed, this
distance can be lowered to not less
than 25 feet on existing lots.
Public water supply reservoir 100 feet
Groundwater collection drains 25-50 feet
Surface or groundwater drain 25 feet
Property line 10 feet
Potable water and/or irrigation pressure 10 feet
lines
Below ground swimming pool 25 feet
Above ground swimming pools 10 feet Includes hot tubs
Top of cut or filled embankment 10 feet Down gradient and all sides
Accessory structure 10 feet No footing drains
Reserve Area Required
Distance from maximum groundwater 18 inches
Distance from ledge 4 feet
Minimum design flow 300 gpd
Minimum septic tank capacity 1,000 gallons

Leaching trenches

Min. width: 18 inches
Max. width: 48 inches
Max. length: 75 feet or
100 feet if dosed

gpm = gallons per minute
gpd = gallons per day
PWS = public water supply

Table 2-3

Setback Requirements and Design Criteria for
Subsurface Sewage Disposal Systems




Name

Description

Design Flows

Limitations

Typical Cost (Un- Installed)

Amphidrome
F.R. Mahony & Assoc.

A fixed-film, sequencing batch
biofilter

200 to 100,000 gpd

Below-grade, so ledge may be a
factor

440 gpd: $12,000
40,000 gpd: $325,000

Bioclere
AWT Environmental

Modified trickling filter over a
clarifier

200 to 100,000 gpd

Excessive organic loads may require

pretreatment

$5,000 to $7,000 per home

FAST
Bio-Microbics, Inc.

Fixed activated sludge treatment

500 to 9,000 gpd

Requires a small amount of electricity

$3,000 to $23,000

FAST Modular

Fixed activated sludge treatment

10,000 to 90,000 gpd

None given

Site specific

Puroflo
Bord Na Mona

Passive biofiltration using peat
media

200 to 10,000 gpd

For domestic waste only

$9,000/home

Enviro-Septic
Presby Environmental

Post-septic tank biofiltration

single residence

None given

30% to 70% less than
conventional leaching

systems
Presby Maze Filter addition to inside septic tank single residence Difficult to retrofit < $1,000
Presby Environmental
Polylok Effluent Filter Media for septic effluent filtration single residence None given
United Concrete/Polyok, Inc. placed at tank outlet
Equalizer Maintains equal flow out of single residence None given
United Concrete/Polyok, Inc. distribution box
NITREX Media that converts nitrate to N/A Requires oxidative pretreatment, for $1,500/home
University of Waterloo nitrogen gas instance a sand filter
ZeeWeed Membrane Technology N/A None given
ZENON Environmental Inc.
M-PAC Membrane Technology 6,500 to 125,000 gpd None given

Enviroquip, Inc.

Source: New England EPA Center for Environmental Industry and Technology

gpd = gallons per day

Summary of the Innovative /Alternative Wastewater Treatment Systems
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1 Marjorie Street Area 7,000 Not near WPCF X X X X
2 Riverbend Drive 6,762 Mystic WPCF X X X X X
3 School Street 5,474 Mystic WPCF X X X X X X X
4 Roseleah Drive 3,325 Mystic WPCF X X
5 Elm Ridge Road Area 35,875 Pawcatuck WPCF X X X X X X
6 Pequot Trail Area 19,775 Pawcatuck WPCF X X X X X
7 Cronin Avenue 5,250 Pawcatuck WPCF X X X X X
8 Millan Terrace 6,650 Pawcatuck WPCF X X X X X X
9 Aimee Drive Area 9,625 Pawcatuck WPCF X X X X X X
10 |Mark Street Area 7,175 Pawcatuck WPCF X X X X
11 |Greenhaven Road Area 25,025 Pawcatuck WPCF X X X X X X X
12 |Meadow Road Area 5,950 Pawcatuck WPCF X X X X X X
13 |Latimer Point 12,880 Mystic WPCF X X X X X
14 Mason's Island 10,304 Mystic WPCF X X X X X X X
15 |Marlin Drive Area 12,600 Pawcatuck WPCF X X X X X X
16 |EIm Street Area 11,396 Borough WPCF X X X X X
17 |Montauk Road Area 5,236 Borough WPCF X X X X X X
18 |North Stonington Road 5,250 Not near WPCF X X X X X X
=Suitable Alternative
gallons per day
Table 2-5

Suitable Wastewater Management Alternatives



Construction Capital Cost  |Annual 0O&M| Present
Cost Cost? per Lot® Costs | Worth Costs®

Community Innovative/ Alternative Technologies (Package Treatment

Collection system $942,000 $1,319,000 | $33,000 $0 $1,167,000

Transmission system $240,000 $336,000 $8,400 $3,200 $358,000

Treatment system $308,000 $431,000 $10,800 $55,400 $1,086,000
Total Cost $1,490,000 $2,086,000 $52,200 $58,600 $2,611,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $942,000 $1,319,000 | $33,000 $0 $1,183,000

Transmission system $981,000 $1,373,000 | $34,300 $14,600 $1,463,000
Total Cost $1,923,000 $2,692,000 $67,300 $14,600 $2,646,000

!Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.
2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-6
Area 1l - Marjorie Street Area

Construction Cost Summary*



Construction Capital Cost [Annual O&M|[Present Worth
Cost Cost? per Lot® Costs Costs*

Individual Onsite Systems with Innovative Alternative Technologies $1,818,000 | $2,545,000 | $60,600 $39,500 $3,012,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $975,000 $1,365,000 | $32,500 $0 $1,260,000

Transmission system $93,000 $130,000 $3,100 $3,200 $152,000

Treatment system $323,000 $452,000 | $10,800 $55,800 $1,112,000
Total Cost $1,391,000 $1,947,000 | $46,400 $59,000 $2,524,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $975,000 $1,365,000 | $32,500 $0 $1,249,000

Transmission system $79,000 $111,000 $2,600 $14,200 $279,000
Total Cost $1,054,000 $1,476,000 | $35,100 $14,200 $1,528,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

“Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-7

Area 2 - Riverbend Drive
Construction Cost Summary*



Construction |  Capital Cost  |Annual O&M| Present
Cost Cost? per Lot Costs  |Worth Costs”

Individual Onsite Systems with Innovative Alternative Technologies $1,471,000 | $2,059,000 | $60,600 $10,300 $2,181,000
Community Innovative/ Alternative Technologies (Package Treatment

Collection system $682,000 $955,000 $28,100 $8,100 $959,000

Transmission system $240,000 $336,000 $9,900 $3,200 $358,000

Treatment system $263,000 $368,000 $10,800 $53,000 $995,000
Total Cost $1,185,000 $1,659,000 $48,800 $64,300 $2,312,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $682,000 $955,000 $28,100 $8,100 $975,000

Transmission system $64,000 $90,000 $2,600 $8,900 $195,000
Total Cost $746,000 $1,044,000 $30,700 $17,000 $1,170,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News Record
(ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

“Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-8
Area 3 - School Street

CDM Construction Cost Summary*



Present Worth

Construction| Capital Cost  JAnnual O&M
Cost Cost? per Lot Costs Costs®’

Community Innovative/ Alternative Technologies (Package Treatment)

Collection system $235,000 $329,000 | $20,600 $6,000 $368,000

Transmission system $240,000 $336,000 | $21,000 $3,200 $358,000

Treatment system $128,000 $179,000 | $11,200 $47,100 $736,000
Total Cost $603,000 $844,000 | $52,800 $56,300 $1,462,000
Town Water Pollution Control Facility (Connecting to Nearest Sewer)

Collection system $235,000 $329,000 | $20,600 $5,600 $379,000

Transmission system $39,000 $55,000 $3,400 $5,400 $119,000
Total Cost $274,000 $384,000 | $24,000 $11,000 $498,000

Costs are based on related CDM projects, construction bids, and vendor's estimates. All costs are referenced to the July 2002 Engineering News

Record (ENR) Construction Cost Index of 6605, escalated to the August 2006 Construction Cost Index of 7763.

2Capital Costs include allowances for project contingencies, engineering, borings, and survey.

3Cost per lot for developed lots within wastewater needs area.

*Present Worth Analysis based on the escalated (2006) construction cost and 20-year planning period at an interest rate of 5.625 percent.

Table 2-9

Area 4 - Roseleah Drive
Construction Cost Summary®
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Section 3
Projected Flows and Loads

3.1 Introduction

This section summarizes the development of projected wastewater flows and loads
within the Town of Stonington in 2025. This evaluation was initially completed in
July 2002, based on plant data from July 1999 to June 2002. Some minor changes in
flows and loads have occurred since our analysis was initially performed. However,
plant data beyond June 2002 was not reviewed because it would not change the
previous conclusions. Changed conditions are largely related to the following:

m Mystic Color Labs in the Mystic service area has closed. This was the only
permitted industrial use in Town. There are redevelopment plans for the site
which include a 45-unit condominium development.

m The Stonington Green (River Crest Drive) subdivision that borders River Road,
Aimee Drive, and Mark Drive has been constructed. This subdivision is sewered
within the Pawcatuck service area.

Table 3-6 reflects the existing flow and load assumptions made in July 2002. These
flows and loads are the basis for the collection system evaluation in Section 4 and the
wastewater facilities evaluation in Section 5. Tables 3-7 through 3-14 reflect the minor
existing conditions changes noted above. Tables 3-7 through 3-14 also project flows
and loads for year 2025. These revised 2025 flows and loads are the basis for future
planning including the water quality analysis (Section 6), the wastewater treatment
alternatives evaluation (Section 7), and the recommended plan (Section 8).

This section documents the procedures and methods used to develop the flow and
load projections used in this Wastewater Facilities Plan, and is separated into several
sections:

m Section 3.2 presents a review of previous reports, studies and data;

m Section 3.3 presents the available population planning data that apply to the Town
of Stonington, and develops population projections that are separated into the
following areas of Stonington: Mystic, Borough, Pawcatuck, and “Remainder”;

m Section 3.4 summarizes water consumption data for the water districts that provide
service within the Town of Stonington;

m Section 3.5 summarizes recent flow and load data at each of Stonington’s three
wastewater treatment plants - the Mystic, Borough and Pawcatuck Water Pollution
Control Facilities (WPCFs); and

m Section 3.6 develops and summarizes the projected future flows and loads.
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3.2 Previous Reports, Plans and Studies

The following sources were reviewed as part of this task.

3.2.1 Plan of Development (May 1992)

The Town of Stonington Planning and Zoning Commission adopted a Plan of
Development on May 21, 1992. This Plan of Development is a precursor of the 2004 Plan
of Conservation and Development and recommends the principles that should be
followed as the Town develops. It outlines several goals, including short and long-
term economic growth, preservation of the environment, management of housing
construction, and infrastructure improvements. Among the items outlined in the Plan
of Development that are pertinent to growth, development, and projections of future
wastewater collection and treatment needs are:

m Goals for economic development include: 1) identification of potential sites for
industrial and commercial expansion; 2) redevelopment and revitalization of the
three downtown commercial areas of the Town; and 3) redevelopment and
revitalization of the existing industrial sites of the Town.

m To manage growth of residential housing units in the Town to not more than 100
units per year.

m To designate areas of the Town where sewers will eventually be provided, and to
develop a sewer avoidance program. No Town-wide subsequent work has been
conducted regarding sewer planning prior to the Wastewater Facilities Plan,
though a sewer avoidance program is in place.

3.2.2 Water and Sewer Needs Analysis, Stonington, CT
(November 1997)

Prepared by Marin Environmental, Inc., this report analyzes the full build-out water
and sewer needs for the Highway Interchange (HI) Zone, the MAN-Roland property,
and the Rosalini’s restaurant site. All three of these sites are located within the
drainage area of the Pawcatuck WPCEF. The following items outlined in this Water and
Sewer Needs Analysis are pertinent to the Wastewater Facilities Plan:

m Commercial development, influenced heavily by tourism demands, was projected
to be the most likely future use within the HI Zone. This zone consists of 257 acres
in the northeast corner of Stonington, and is located along the Route 2 corridor. Full
development of this area was expected by 2017. Most of the development was
anticipated by 2007.

m The Town had reserved 200,000 gallons per day (gpd) of wastewater treatment
capacity at the Pawcatuck WPCF to treat flow from North Stonington. This
document noted that North Stonington’s potential use of this capacity could be
impacted by a potential 600-acre development in North Stonington for use as an
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amusement park. However, since publication of the Water and Sewer Needs Analysis,
the amusement park project is no longer projected to go forward.

m Projected average daily sewage flow, including the 200,000 gallon per day
allotment from North Stonington, from the HI Zone, the MAN-Roland property,
and the Rosalini’s Restaurant site was as follows:

e Five-year projection (2007): 620,000 gpd
e Ten-year projection (2012): 910,000 gpd
e Build-out projection (2017): 1,020,000 gpd

It should be noted that North Stonington has recently indicated that there are no
plans to use the 200,000-gpd allotment. Stonington, with CTDEP’s consent, will not
continue to reserve this allotment in its planning effort.

3.2.3 Regional Conservation and Development Policy Guide for
Southeastern Connecticut (October 1997)

The Southeastern Connecticut Council of Governments (SCCOG) prepared this report
to provide guidance for coordinating land use planning at the municipal level, and to
assist in planning efforts such as this Wastewater Facilities Plan. The following items
outlined in this document are pertinent to the Wastewater Facilities Plan:

m The Southeastern Connecticut region has undergone some significant changes in
recent years. These include the reduction in defense-related employment, and the
boom in development and employment resulting from the Foxwoods and Mohegan
Sun casinos. Much of the area’s future development will be impacted by these
fundamental changes.

m A land use map is included in the plan. The region’s existing and planned sewer
systems were used as a basic factor for locating future intensive urban uses, and
these areas are projected if they are within 1,000 feet of existing or planned sewer
lines.

3.2.4 1999 Master Transportation Plan (January 1999)

The State of Connecticut Department of Transportation (ConnDOT) prepared the 1999
Master Transportation Plan, which presents ConnDOT’s plans for the state’s
transportation services and facilities for the period from 2000 to 2009. Major projects
are described. One major project will impact future growth of the Town of Stonington:
improvements to the Route 2/2A /32 corridor. This project will upgrade the corridor
between Norwich and Stonington, increasing the capacity of Routes 2 and 2A.
Aspects of this project have already been completed.

The Master Plan also includes recommendations that may impact future growth in
Stonington: 1) increased promotion of commuter parking lots; 2) expanded marketing
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efforts for the use of rail service; and 3) expansion of two-lane segments of Interstate
95 from the Rhode Island border to the Branford/East Haven town line to three lanes.
All of these recommendations indicate that access between Stonington and
neighboring towns will be upgraded in the future, perhaps reducing commuting
times and making Stonington a more attractive place to live or work.

3.2.5 Draft Environmental Impact Statement, Route 2/2A/32
(March 1999)

ConnDOT completed a Draft Environmental Impact Statement for the Route 2/2A /32
Corridor project described above. The draft EIS evaluates six alternatives for
improving the anticipated traffic congestion and associated safety problems.
Although no final alternative is recommended in the draft EIS, it is now known that
the project involves major improvements to Routes 2, 2A, 32 and 164. A portion of the
project will be the expansion or relocation of Route 2 from Norwich to the interchange
with Interstate 95 in northeast Stonington.

Stonington is not subject to most of the direct impacts of this project. However, the
fact that increased highway capacity will be available from the Stonington Route
2/Interstate 95 interchange to Norwich will decrease commuting time between the
two areas, and may tend to encourage residential growth in Stonington as a result.
Commercial land use in the vicinity of the interchange could also be impacted.

3.2.6 Conservation and Development Policies Plan for
Connecticut 1998-2003 (May 1998)

The Conservation and Development Policies Plan for Connecticut — prepared by the
Connecticut Office of Policy Management (OPM) — is a statement regarding
Connecticut’s policies on growth, resource management and public investment.
Among the items outlined in this document that are pertinent to this Wastewater
Facilities Plan are the following;:

m The statewide population is expected to grow slowly from 2000 to 2010 (1.5
percent), but more rapidly between 2010 and 2020 (6.4 percent).

m This document reinforces the probable impacts due to the boom in development
and employment resulting from the Foxwoods and Mohegan Sun casinos, and the
importance in considering these impacts in planning efforts.

m The use of community wastewater systems should become part of development
schemes, since on-lot systems have considerable impact on allowable lot sizes (and
therefore, land and housing costs).

m The plan encourages adoption of municipal ordinances that will encourage proper
functioning of septic systems.

This Wastewater Facilities Plan should conform to the guidelines described in the
Conservation and Development Policies Plan for Connecticut. However, there are
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significant conservation and development policy differences between this plan and
town’s plan (see Section 3.2.7 below). See Section 9 for additional discussion.

3.2.7 2004 Plan of Conservation and Development (June 2004)

The Town of Stonington’s Planning and Zoning Commission adopted the 2004 Plan of
Conservation and Development on June 29, 2004. This plan is “intended to provide a
framework for consistent decision-making by Town boards, commissions and
residents with regard to conservation and development” through the year 2020. The
report includes population, demographic and economic trends; land use and zoning
issues; plans to protect important community resources (e.g., open space, natural
resources, historical resources and scenic resources) and to preserve and/or enhance
the three village areas (i.e., Mystic, Stonington Borough and Pawcatuck); guidelines
that attract desired development in key areas along Interstate 95 and other desired
areas within the Town; recommendations for management of residential growth and
housing needs; suggested community facilities and infrastructure needs and
management practices; and an implementation guide. This plan was prepared with
considerable community input including workshops, public meetings, telephone
surveys and working meetings.

Topics presented in the plan that are pertinent to this Wastewater Facilities Plan are:

m Population projections for 2010 and 2020 indicating approximately 5.5 percent
growth rate per decade.

m Estimation of about 1,300 new housing units (each housing 1.5 persons) constructed
between 2000 and 2020.

m Community philosophy to “protect and enhance Stonington’s community character
and high quality of life”, including a desire for more open space.

m Suggested modifications to the Highway Interchange (HI) Zone and surrounding
area to modify permitted uses, increase lot coverage, reduce area/frontage
requirements, protect natural resources and encourage consolidated (mixed use)
development.

m Suggested possible extension of wastewater collection facilities to service land on
Jerry Brown Road south of Interstate 95.

m Discussion of Stonington’s wastewater treatment and collection facilities, which
notes construction of new in-town facilities as well as the possible connection to the
Town of Groton for treatment of the town’s wastewater.

There are significant conservation and development policy differences between the
OPM plan outlined in Section 3.2.6 above and this plan. See Section 9 for additional
discussion.
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3.3 Population Projections

3.3.1 State

In September 1995, the Connecticut Office of Policy and Management (OPM) released
population projections for each town in the state. Projections were made for the years
1995 through 2020 at 5-year intervals, based on the 1990 U.S. Census. OPM has not yet
updated its projections using the 2000 U.S. Census as a baseline. Table 3-1
summarizes the OPM projections for the Town of Stonington, as well as the three
surrounding towns (Groton, North Stonington and Ledyard) and the entire
southeastern Connecticut region, which includes 17 towns in southeast Connecticut,
framed by Colchester, Salem and East Lyme to the west, and Franklin, Sprague,
Lisbon, Griswold and Voluntown to the north. The southeastern Connecticut
planning region encompasses all of New London County, except for the towns of
Lyme, Old Lyme, and Lebanon.

The OPM projections do not provide more detailed breakdowns within Stonington
(i.e., there are no published separate projections for the Mystic, Borough or Pawcatuck
areas).

Figure 3-1 graphically presents the OPM projection for the Town of Stonington, and
the additional OPM projections for Groton, North Stonington, Ledyard and the entire
17-town southeastern region of Connecticut. As shown in Figure 3-1, OPM projects no
net growth in the Town of Stonington by 2020, and in fact projects a temporary
decreasing trend until 2005, when the population is projected to climb again, ending
in a 1.0 percent decrease from 1990 to 2020. Figure 3-1 also shows projected
population growth by 2020 in Groton (12 percent), North Stonington (11.2 percent)
and Ledyard (21.2 percent). Region-wide, OPM projects a significant increase in
population between 2000 and 2020 (13.8 percent), after a period of no growth. Table
3-2 summarizes the OPM-projected percentage population growth of these areas,
using the 1990 U.S. Census as a baseline.

Similarly, by extrapolation, OPM’s projections would suggest a population growth
between 2000 and 2025 of less than one percent for Stonington while it's neighboring
communities, and the southeastern region as a whole, would continue to see double
digit growth rates. Extrapolated growth estimates are shown as dashed extensions of
each OPM projection shown in Figure 3-1.

3.3.2 Federal

U.S. Census data for 2000 has become available since the development of the 1995
OPM projections. These data indicate that the population growth within Stonington
was faster than projected by OPM from 1990 through 2000. Figure 3-2 presents the
OPM projection, and the 2000 U.S. Census data point for Stonington. As shown in the
chart, the 2000 U.S. Census population in Stonington is 17,906, significantly higher
than projected by OPM in 1995 (16,340).
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See Table 3-1
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See Figure 3-1
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See Table 3-2

CDM 39
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See Figure 3-2
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3.3.3 Regional

The regional planning authority (SCCOG) has not developed its own population
projections. SCCOG uses the projections developed by OPM, as tabulated and
described above.

3.3.4 Local

Stonington’s recently adopted 2004 Plan of Conservation and Development includes
population projections for the entire Town. However, there is no breakdown of
population by area (e.g., Mystic, Stonington Borough, Pawcatuck, etc.) This plan
notes the historical U.S. Census data through 2000 and projects a 5.5 percent growth
rate through 2020, which is higher than the state average of approximately 4 percent.
Population projections for 2010 and 2020 are 18,893 and 19,880, respectively.

The plan notes a decreasing average household size. The average household size in
1990 was 2.4 persons, whereas, the average household size in 2000 was 2.31 persons.
The plan also suggests that new housing units would house approximately 1.5
persons. This rate is consistent with the trend toward condominium development but
appears too conservative to reflect town-wide development trends.

3.3.5 Wastewater Facilities Plan

The goal of the Wastewater Facilities Plan population projection is to develop a
reasonable estimate of future population within the Town of Stonington, considering
the studies issued by planning agencies, as wells as the town and regional growth
patterns, and to use the estimated population to project future domestic wastewater
flows and loads. Planned future infrastructure improvements will be based on these
projected needs. The following paragraphs describe the methodology and results
used to develop projections for use in this Wastewater Facilities Plan.

The 1995 OPM projections had forecast essentially no population growth within the
Town of Stonington until the year 2020. However, OPM also projected that the 2020
population of the southeastern region of Connecticut would increase significantly, by
13.8 percent. With the anticipated growth in the commercial areas of the Town, the
tourism industry, and the planned infrastructure projects expected to improve access
between Stonington and other towns in the region, it is prudent to assume that the
Town of Stonington will share in some of the region’s population growth. Therefore,
the OPM projection for Stonington is considered to be the lower boundary of potential
population growth. This is especially true considering the 2000 U.S. Census data.

A reasonable upper boundary on population growth within Stonington can be
estimated by the Town'’s ordinance limiting new home construction to no more than
100 units per year on average. The assumed 100 new households per year with 2.2
persons per household provides an upper limit on population growth. This average
household size estimates town-wide development trends and is consistent with the
observed decrease in household size.
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To refine projections, it is necessary to make assumptions regarding the rate of
population growth in each area of the Town, taking into consideration the current
development patterns, the Town’s 2004 Plan of Conservation and Development, and the
requirements of Connecticut’s Conservation and Development (C&D) Plan.
Stonington is presently issuing building permits for new home construction at a rate
of approximately 50 units per year. This suggests a rate of growth of approximately
one-half that allowed by the Town ordinance. Assuming a household size of 2.2
persons, the resultant rate of growth would be slightly higher than, but consistent
with, the Town’s 2004 Plan of Conservation and Development. Historic growth patterns
suggest that the Borough area of the Town of Stonington will experience a slow rate
of population growth. The Mystic and Pawcatuck areas can be expected to grow in
population faster than the Borough area, and the remaining area of the Town, not
within the three village areas and primarily the north of Interstate 95, will be the
fastest-growing area, percentage-wise.

Tables 3-3 and 3-4 and Figure 3-3 summarize the projected growth rates and
populations based on the following information:

m Projections provided by the Connecticut Office of Policy and Management (The
OPM projections are based on projected growth rates building upon the 2000 U.S.
Census population.)

Projections provided in Stonington’s 2004 Plan of Conservation and Development

» Maximum Buildout Rate of 100 Units per Year

Trend Based on Building Permits Issued

Tables 3-3 and 3-4 also include an estimated distribution of population within the
Town’s four U.S. Census tracts. Anticipated growth is consistent with the OPM
Conservation and Development Policies Plan for Connecticut.

The population projection based on building permit trends has been selected as the
basis for this Wastewater Facilities Plan. This rate of growth reflects town-wide
development trends as well as the declining household size shown in the U.S. Census
data. This rate of development is slightly higher than, but consistent with, the Town’'s
2004 Plan of Conservation and Development. Table 3-3 shows that, by 2025, the projected
percentage of growth in the Town of Stonington would be 15.4 percent based on the
2000 U.S. Census population. Population growth in the Borough area of Stonington is
projected to be only 1.6 percent. The Mystic area is projected to grow rapidly, at 16.0
percent. The projected 2025 populations in Pawcatuck and the “Remainder” areas of
Town are projected to increase by 11.4 and 43.8 percent, respectively. Table 3-4 shows
the projected populations in each of the Town’s areas, at five-year intervals, with a
town-wide projected population of 20,656 by 2025.

Figure 3-3 shows that the projected population growth to be used for the
development of flows and loads — based on the trend of building permits issued —
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See Table 3-3
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See Table 3-4
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See Figure 3-3
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is a moderate rate between the lower limit (the OPM projection) and upper limit (the
maximum building rate of 100 homes per year) of growth. Figure 3-3 also shows the
projected population based on the Town’s 2004 Plan of Conservation and Development.
As shown, these projected population growth rates are very close. Note that the pre-
2000 historical data, and the post-2000 projections, are virtually identical in slope. This
indicates that the growth rate projected in the future is consistent with the growth
experienced in Stonington between 1990 and 2000.

3.4 Review of Existing Data
3.4.1 Review of Water Consumption Data

Two separate water suppliers service Stonington: the Aquarion Water Company of
Connecticut (formally the Connecticut American Water Company) supplies water to
portions of the Mystic and Borough drainage areas, and the Town of Westerly, Rhode
Island provides water to the Pawcatuck area. Water consumption data was obtained
from both suppliers to determine the total water demand within these three areas,
and the approximate usage by category (domestic, institutional, industrial and
commercial). These data are summarized on Table 3-5.

Referring to Table 3-5, billing record data from each customer within each of the three
drainage areas was first evaluated to determine the total water usage for the billing
period (Row A). It is assumed that 90 percent of the water used eventually flows into
the sewer collection system as wastewater, which is within the typical range of
observed conditions, to calculate wastewater flow. Rows B and C illustrate this
calculation. The 2000 U.S. Census data was reviewed, together with mapping of the
existing service areas, to estimate the population served by public sewer within each
area (Row D). A per-capita average daily wastewater flow rate of 70 gpd was then
used to determine total domestic wastewater flow (Rows E and F).

The total non-domestic wastewater flow was calculated as the difference between
total wastewater flow minus domestic (Row G). Water billing records were then
reviewed, together with typical factors for wastewater generation, to categorize this
non-domestic flow as institutional, industrial and commercial (Rows H, I and ]). The
results of this evaluation are used in the flow projections presented in Section 3.5.

3.4.2 Review of Recent WPCF Flow and Load Data

Section 5 contains an evaluation of the three existing water pollution control facilities
(WPCFs), and plant data are analyzed in detail in that section. Table 3-6 summarizes
the influent flows and loads to the three plants, based on plant data from July 1999
through June 2002. Parameters include flow, biochemical oxygen demand (BOD),
total suspended solids (TSS), ammonia-nitrogen (NHs-N), and total nitrogen (TN).

Note that in September 1999, the Stonington WPCA implemented a 280,000 gallon-
per-day pumping process that diverts flow from the Mystic WPCF to the Borough
WPCE. The influent flows and loads summarized in Table 3-6 do NOT consider this
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See Table 3-6
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diversion (i.e., the influent flow and load to the Mystic WPCF includes the 280,000
gpd, and the influent flow and load to the Borough WPCF does NOT include the
280,000 gpd). The influent flows and loads to each plant, therefore, represent the flow
and load from within the service area contributing to each plant. The impacts of the
diversion on current loadings to the plants are evaluated in Section 5.

The pollutant concentrations evidenced by the flows and loads, and the peaking
factors resulting from the ratios of maximum-month and maximum-day loading to
average loading, will be used in Section 3.5 to project future flows and loads for these
conditions.

3.5 Projected Flows and Loads

3.5.1 Domestic Flows

Wastewater flow generated in homes, apartments, condominiumes, etc. is defined as
domestic flow. Table 3-7 summarizes the existing and projected future domestic
average wastewater flow estimates for the sewered and unsewered areas. Separate
summaries are provided for each of the Mystic, Borough, Pawcatuck, and remaining
areas.

Existing Sewered Areas

As shown in Table 3-5, the 2000 U.S. Census population within the Mystic drainage
area is 2,566. An average wastewater flow of approximately 179,600 gpd is estimated,
based on a per-capita wastewater flow of 70 gpd.

Similar analyses can be conducted to determine the domestic wastewater flow to the
Borough and Pawcatuck WPCFs. For the Borough area, a population of 1,151 is
estimated to be within the service area, resulting in an average of approximately
80,570 gpd of domestic sewage flows to the Borough WPCF, based on a per-capita
wastewater flow of 70 gpd.

The Pawcatuck area U.S. Census data shows that 4,323 people within the service area,
resulting in a flow of 302,610 gpd from residential customers. This represents a per-
capita wastewater flow of 70 gpd.

Existing Unsewered Areas

The sewer needs analysis described in Section 2 identifies five unsewered problem
areas within the Mystic WPCF drainage area: Riverbend Drive, School Street,
Roseleah Drive, Latimer Point and Mason’s Island. These areas are itemized on Table
3-7, along with their associated design average flows, which are based on an assumed
per-capita flow of 70 gpd. The current population within these five areas is about 553
people. Table 3-7 also itemizes “Other Areas” within the Mystic drainage area. These
“Other Areas” are within the Mystic drainage area, but are not currently connected to
the sewer system, and are also not accounted for in the five problem areas. The
estimated current population within these areas is 811 people. Using the 70 gallons
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per capita per day design criterion, the estimated wastewater flow from these areas is
56,770 gpd.

For the Borough drainage area, the sewer needs analysis in Section 2 identifies two
existing unsewered problem areas: Elm Street and Montauk Road. These areas are
itemized on Table 3-7, along with their associated design average flows, again based
on an assumed per-capita flow of 70 gpd. The current population within these two
areas is about 237 people. Table 3-7 also itemizes “Other Areas”, which is comprised
of the remaining areas within the Borough WPCF drainage area that are not currently
connected to the sewer system, and are not accounted for in the two problem areas.
The estimated current population within these areas is 129 people. Using the 70
gallons per capita per day design criterion, the estimated wastewater flow from these
areas is 9,000 gpd.

For the Pawcatuck drainage area, the sewer needs analysis identifies nine existing
unsewered problem areas, and these areas are itemized on Table 3-7, along with their
associated design average flows. The current population within these nine areas is
about 1,827 people. Table 3-7 also itemizes “Other Areas”, as described above, that are
within the Pawcatuck WPCF service area. The estimated current population within
these areas is 379 people. Using the 70 gallons per capita per day design criterion, the
estimated wastewater flow from these areas is 26,500 gpd.

Finally, the remaining area of Stonington is entirely unsewered. The estimated 2000
population in this remaining area is 2,770 people. There are two identified problem
areas: Marjorie Street and North Stonington Road. The estimated 2000 population in
these two areas is 175 people, and the design flows from these areas are tabulated.
The rest of the remaining area has an approximate population of 2,595 people, and a
total wastewater flow rate of approximately 181,650 gpd.

Projected Sewered Areas

As shown on Table 3-3, the population within the Mystic WPCF drainage area is
projected to increase 16.0 percent by the year 2025. It is assumed that this growth rate
will be uniform throughout the Mystic district, and that the per-capita wastewater
flow rate will remain the same, for the purpose of projecting future flows. In addition,
the former Mystic Color Labs site is being developed as condominiums with projected
flow of 13,500 gpd. The existing sewered area flow will therefore increase from
179,600 to 221,800 gpd. Based on the analysis described in Section 2, if all of the
identified problem areas with the exception of Mason’s Island are connected to the
sewer system, the projected flow would be 254,700 gpd in 2025.

The population within the Borough WPCF drainage area is projected to increase 1.6
percent by the year 2025. It is assumed that this growth rate will be uniform
throughout the Borough district, and that the per-capita flow rate will remain the
same, for the purpose of projecting future flows. The existing sewered area flow will
therefore increase from 80,570 to 81,900 gpd. In addition, based on the analysis
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described in Section 2, if the Elm Street and Montauk Road problem areas are
connected to the sewer system the projected flow would be 98,800 gpd in 2025.

The population within the Pawcatuck WPCF drainage area is projected to increase
11.4 percent by the year 2025. It is assumed that this growth rate will be uniform
throughout the Pawcatuck district, and that the per-capita flow rate will remain the
same, for the purpose of projecting future flows. The existing sewered area flow will
therefore increase from 302,610 to 337,100 gpd. Based on the analysis described in
Section 2, if all of the identified problem areas are connected to the sewer system, the
projected flow would be 479,500 gpd in 2025.

The population within the remaining area is projected to increase 43.8 percent by the
year 2025. It is assumed that this growth rate will be uniform, and that the per-capita
flow rate will remain the same, for the purpose of projecting future flows. The flow
will therefore increase by the same rate.

3.5.2 Institutional Flows

Wastewater generated in schools, hospitals, nursing homes, medical centers,
correction facilities, public rest rooms, marine pump-out facilities, etc. is defined as
institutional flow. Table 3-8 summarizes existing and projected future average
institutional wastewater flow estimates.

There are currently six public schools in the Town of Stonington, with a total student
enrollment of approximately 2,400. The Mystic Middle School (2002-2003 enrollment
of 457 students) is connected to the Mystic WPCF. The Dean’s Mill School is within
the Borough WPCF drainage area. The Dean’s Mill School had an enrollment of 506
students for the 2002-2003 academic year. The remaining four schools (the West Vine
Street School, the West Broad Street School, and Pawcatuck Middle School and the
Stonington High School) are within the Pawcatuck WPCF drainage area. The total
enrollment of students in these four schools was 1,414 in the 2002-2003 academic year.
Wastewater flows from these schools are estimated using a per student flow rate of 15

gpd.

Future student enrollment projections do not extend beyond 2010. For the purpose of
estimating future flow from the schools, it is assumed that the student enrollment will
increase by 15.4 percent, the average town-wide population growth estimate, by 2025.
The projections of future wastewater flow from the schools reflect this estimated
enrollment increase.

There are no hospitals, large medical centers, or prisons within the Town of
Stonington. The Pendleton nursing and rehabilitation center on Maritime Drive has a
flow of 28,100 gpd, and this is not expected to increase. The Stone Ridge retirement
community on Jerry Browne Road is within the Mystic WPCF drainage area, and is
planned to be built in two phases. According to a previous projection, reported by
PARE Engineering, the flow from this facility will be approximately 37,000 gpd after
all phases of the community are complete.
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The Connecticut Department of Environmental Protection has suggested that marine
pump-out facilities be upgraded and/or improved in capacity, as a way of protecting
harbor water quality. Each of the Mystic, Borough and Pawcatuck areas has pumpout
facilities connected to the sewer systems. These pumpout facilities are privately
owned, and are associated with the Town’s many marinas. Since the neighboring
towns of Groton and Westerly, Rhode Island also have public pump-out facilities,
increased flows within the Mystic and Pawcatuck WPCF service areas associated with
public pumpout facilities are assumed to be minor, at 5,000 gpd. CTDEP has
suggested that a public pumpout facility be located in the Borough area, and it is
anticipated that a new facility will be in place within the Borough WPCF area within
the planning period. A projected future allowance of 10,000 gpd is allocated for this
public pump-out facility, in addition to the allowances shown for the existing
commercial pump-out operations provided by the numerous marinas located along
the water line in all three areas of the Town.

3.5.3 Industrial Flows

Wastewater generated in manufacturing facilities and other major processing facilities
is defined as industrial flow. Table 3-9 summarizes existing and projected future
average commercial wastewater flow estimates.

Existing Sewered Areas

There are no permitted industrial users in the Town of Stonington at this time.
However, there are three un-permitted industries with discharges to the sewer
system; namely:

m Mystic Aquarium
m Davis Standard Corp.
m MAN-Roland site (Mashantucket Pequot Tribe)

The Mystic Aquarium discharges to the Mystic WPCF system. An average of
approximately 10,000 gpd is discharged from the animal pool filters at the aquarium,
and the aquarium visitors, food service, and other sanitary uses generate an
additional flow of approximately 24,200 gpd. The pool filter discharge is similar to
typical domestic sewage, with higher concentrations of ammonia-nitrogen, alkalinity,
and higher pH, and lower concentrations of BOD and COD. The Stonington WPCA
has reviewed the aquarium discharge water quality and determined that it is
acceptable for treatment at the Mystic WPCF.

The Davis Standard Corp. is a manufacturing facility located on Extrusion Drive, and
discharges to the Pawcatuck WPCF system. Permitted discharges from this facility
include an average of 1,000 gpd resulting from the manufacturing process, and 5,600
gpd from non-contact cooling water and domestic uses. However, recent water
consumption data indicates that the facility is only discharging about 4,900 gpd.
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The 41.92-acre MAN-Roland property, located on Liberty Street north of Interstate 95,
is part of the Highway Interchange (HI) zone. Currently this site is owned by the
Mashantucket Pequot Tribe and is used as an ancillary facility for its Foxwoods casino
operations. Current flows average 4,000 gpd. Since the property may be used for
manufacturing in the future, the projection includes a 1,000-gallon per acre per day
allotment for this property. Note: this property was previously evaluated in the
Marin Environmental report described in Section 3.2.2. The Marin Environmental
report conservatively assumed a per-acre flow of 2,400 gpd. However, given the site’s
historical use, the 1,000 gallons per acre per day criterion is appropriate and used for
this Wastewater Facilities Plan.

Projected Sewered Areas

It is assumed that flow from the Mystic Aquarium will increase in the future due to a
likely increase in visitors, and perhaps growth of the facility. It is assumed that by
2025, the flow from the aquarium will increase by 10 percent over the current
permitted flow rate.

The old airport property within the Borough district has been identified for a partial
development as a vineyard. The developable portion of this property is
approximately 19.8 acres. Since the wastewater collection and treatment needs for this
property are not clearly defined, a planning per-acre flow rate of 1,000 gpd was
assumed, resulting in a projected flow of 19,800 gpd from this area.

The Pawcatuck WPCF drainage basin includes two areas where industrial
development may occur. There already is some industrial activity at the Extrusion
Drive area, as described earlier. An assumed increase in activity from current levels is
appropriate for planning purposes. The total acreage of this manufacturing area is
about 90 acres, and the maximum allowable coverage is 30 percent, or 27 acres. Using
1,000 gallons per acre per day as a planning-level flow, 27,000 gpd is projected.

One light industry zone is located in the remaining area of Stonington, outside the
drainage basins of the three plants, in the vicinity of Interstate 95 (Exit 90), the Pequot
Trail and Taugwonk Road. The total area zoned as light industry in this area is about
95 acres, and 30 percent, or about 29 acres, is usable. By applying a per-acre flow of
1,000 gpd for this area, results in a projected flow of 29,000 gpd. It is assumed that this
area will not be sewered.

3.5.4 Commercial Flows

Wastewater generated in stores, restaurants, motels, etc. is defined as commercial
flow. Table 3-10 summarizes existing and projected future average commercial
wastewater flow estimates.

Existing Sewered Areas

The estimated current commercial wastewater flows are estimated by the water
consumption data presented in Table 3-5. The table shows that the total commercial
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water consumption for the Mystic area is approximately 159,805 gpd. For the
Borough area, the commercial water consumption is approximately 74,900 gpd. For
the Pawcatuck area, the total commercial water consumption is approximately 76,100

gpd.

Projected Sewered Areas

The predominant commercial area within the Mystic WPCF service area is the area
around the seaport and harbor. Stonington and Groton have plans to increase activity
in this area, and are projecting significant economic development as a result. Specific
components of this increase are not known at this time, although with increased
tourism, additional flow from hotels and restaurants are expected. Commercial flow
within the Mystic WPCF service area will increase, and the projection includes a 20
percent increase on existing commercial flow.

Stonington also has a stated goal of increasing the economic vitality of the Borough
area. Specific proposals have not been developed, but increased commercial flow will
result from revitalization of the area. The projections include a 10 percent increase on
existing commercial flow.

In addition, a new development — Stonington Commons — is under construction
within Stonington Village, involving redevelopment of the Monsanto property on
Water Street. It will primarily be single-family and condominium residential, and
includes a yacht club and a small amount of potential commercial office space. The
entire development’s projected flow based on the developer’s intended land use is
approximately 21,300 gpd. Though some of this flow will be from residential sources,
the overall development flow is accounted for in the commercial category.

Within the Pawcatuck service area, the Highway Interchange (HI) zone is the major
area where commercial growth is expected. As described in Section 3.1, this area has
previously been studied in detail as described in the Marin Environmental Water and
Sewer Needs Analysis. The land use assumptions used in the Water and Sewer Needs
Analysis are very ambitious. As part of the review of the original draft of this
Wastewater Facilities Plan report, it was the consensus view of a Citizens Review
Panel, WPCA, the Stonington Planning and Zoning Department, and CDM that the
HI Zone will not become more commercially developed than the Coogan
Boulevard/Whitehall Avenue area. It follows from this judgment that the projected
wastewater flow from the commercial area should not exceed actual measured flow
from the Coogan Boulevard/Whitehall Avenue area. The projected commercial flow
from the HI-zone is thus 159,800 gpd.

Stonington WPCA has, in the past, reserved capacity at the Pawcatuck WPCF, and in
the interceptor system that feeds the plant, of 200,000 gpd for use by North
Stonington. North Stonington presently does not have plans to use this reserve, and
does not foresee use in the future. WPCA has no obligation to reserve this capacity,
and a reserve is NOT included in the future wastewater projections.
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There are no areas zoned for commercial use in the remaining area of the Town.

3.5.5 Infiltration and Inflow

Groundwater that leaks into the sewer system is defined as infiltration, and inflow is
extraneous flow that enters the sewer system via roof leaders, sump pumps or other
means. Table 3-11 summarizes existing and projected future extraneous flow due to
infiltration and inflow within the three existing drainage basins.

Existing Sewered Areas

Estimates of existing wastewater flow due to infiltration/inflow are made based upon
data collected at the three wastewater treatment plants. Evaluation of the daily
average, daily maximum and especially the daily minimum flow rates at each plant
results in a reasonable estimate of existing extraneous flow to each plant. These
records should also compare well with the observed difference between the water use
within the service area and the actual wastewater flows at the plants.

Data collected at the Mystic WPCF indicates that during dry-weather periods (mainly
late summer and fall of each year), the daily minimum flow rate was typically
approximately 200,000 gpd. Since the daily minimum flow rate occurs in the early
morning hours, when actual wastewater flow is close to zero, it is likely that most of
this flow is infiltration. Assuming that only about 25 percent of this flow is
wastewater, the extraneous flow during dry-weather periods is estimated at about
150,000 gpd.

The same type of data evaluation was conducted to estimate infiltration flow to the
Borough and Pawcatuck WPCFs. The Borough WPCF data shows that the minimum
daily flow to the plant varies between 40,000 gpd and 100,000 gpd. It is assumed that
90 percent of this minimum flow rate is infiltration. A typical value of 50,000 gpd is
used. At the Pawcatuck WPCEF, a typical value of 70,000 gpd is used.

Proposed Sewered Areas

It is assumed that the existing service area will not experience a change in the
infiltration/inflow rates, neither an increase nor a decrease. No major reduction
program is planned to decrease extraneous flows, and routine maintenance will be
conducted to keep infiltration and inflow from increasing as the piping system ages.

Additional infiltration and inflow can be expected from those areas that will be
provided with new sewer systems. The areas identified in the Section 2 will contribute
flow as shown on Table 3-11. Infiltration rates for these areas are estimated based on a
preliminary layout of sewers in the area, assuming that 1) the sewers will be 8-inches
in diameter, and 2) an infiltration rate of 500 gpd per inch-mile of pipe.

3.5.6 Septage Wastes

In this section, an estimate is developed of the total quantity of septage wastes
produced from on-site wastewater systems. Septage volume is assumed to be a
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function of the population in unsewered areas, because the majority of the unsewered
areas are residential.
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Table 3-12 summarizes the estimated existing and projected future septage volumes
generated throughout Stonington. For each of the four areas, the total existing septage
volume is calculated based on the estimated 2000 population within each area NOT
provided with sewer service, assuming an average number of persons per household,
an average septic tank volume of 1,200 gallons, and an average pumpout interval of 3
years. The projected future septage volume from within the existing sewered areas is
calculated the same way, except using the projected future populations. Those areas
that will be provided with sewers are then subtracted from this amount, resulting in a
total estimated septage volume.

The Pawcatuck WPCEF is the only Stonington WPCA facility that can receive septage.
Current records indicate that about two loads per week are currently hauled to the
plant, amounting to a weekly volume of about 3,500 gallons (500 gpd). Most of the
septage generated within the Town of Stonington is hauled to other plants, so an
increase in hauling to the Pawcatuck WPCF is not expected.

3.5.7 Flow Summary

Table