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1. EXECUTIVE SUMMARY

The Old Colony Beach Club Association (OCBCA) is located in the southern
coast of Old Lyme, directly on Long Island Sound. The community, which is part of the
Town of Old Lyme. operates under a separate charter as The Old Colony Beach Club
Association with separate taxing authority. OCBCA includes 217 homes that are
generally constructed on lots with average sizes of 0.12 acres. Properties are served by
individual subsurface sewage disposal systems and drinking water is provided either by a
public water supply system owned and operated by the Connecticut Water Company or

by private on-site wells.

In the fall of 2010, the OCBCA property owners voted to conduct a study of the
Association’s long-term wastewater management needs. The desire for such a study was
prompted in part by regulations under consideration by the Town of Old Lyme that would
require property owners to upgrade their existing disposal systems to new standards

mandated by the town’s Water Pollution Control Authority.

The purpose of this wastewater management plan is to evaluate the effectiveness
of current wastewater disposal practices within OCBCA and to develop a long-range plan
to ensure that, area-wide, wastewater is effectively managed in a way that protects the
public health and the quality of ground and surface waters. This study was funded in part
with a grant from the Connecticut Department of Energy and Environmental Protection

(DEEP).

Based upon field observations, a review of historical and natural resources data
and mathematical modeling, it was determined that physical conditions within OCBCA
do not allow for adequate wastewater treatment and disposal. In general, the land cannot
adequately support the density of development from an on-site wastewater disposal
standpoint. Many of the existing septic systems do not meet current public health code
standards largely due to either a lack of available space or to adverse on-site conditions

(shallow groundwater, rapidly draining soils. etc.). Because of the overall density of

RFP Engineering, LLC 1-1 Executive Summary



The Old Colony Beach Club Association Wastewater Management Plan

development within OCBCA, the use ol conventional on-site wastewater disposal
systems (i.e., septic systems and cesspools) 1s causing the discharge of nitrogen to local
ground and surface waters at concentrations significantly higher than those allowed by
current regulatory standards. For this reason, it is concluded that continued use of
conventional on-site wastewater disposal systems in not a technically feasible, long-term

option for OCBCA.

Based on the findings of the study. several alternatives were screened for
technical fcasibility, regulatory and public acceptance. and cost eftectiveness. The basic

alternatives considered for OCBCA include the following:

1. Alternative/innovative and higher-technology treatment and subsurfacc
sewage disposal systems on individual lots:

o

Collection and treatment of wastewater from OCBCA at a community sewage
treatment and subsurface disposal system located at a site outside of OCBCA

3. Collection of wastewater from OCBCA and discharge to the existing sanitary
sewer system in East Lyme (either by direct connection or by connection to
the Point O"Woods sewer system) for conveyance to and trcatment at the New
London regional sewage treatment facility.

In the end, connecting to Point O"Woods existing sanitary sewer systcm was
determined to be the most cost-cffective and technically viable alternative. While there
are risks associated with each alternative, this alternative requires the least amount of
construction. It benefits considerably by avoiding the need to construct, operate, and
maintain a new treatment facility. In addition. it enjoys the benefit of being the least
costly of all alternatives considered. It also will not require the acquisition of private
property and will not involve construction within local roads. The alternative will require
the successful negotiation of separate agreements with both Point O’Woods and the

Town of East Lyme for capacity and use of their respective collection systems.

The recommended plan is to serve the entire OCBCA community with a sanitary

sewer system with the following principal components:

8]
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e a network of gravity sewers to collect sewage from cach property within
OCBCA

s A central sewage pumping station located on association-owned property on
Gorton Avenuc with associated force main and gravity sewers installed along
Route 156 to convey sewagc to the existing Point O"Woods sewage collection
system.

The estimated capital cost for the recommended project is $6,408,078. This
figure includes costs for design and construction of thc recommended facilitics, the
purchase of capacity in the Fast Lyme and Point O"Woods sewage collection systems,
and associated engineering, legal, and administrated services. It also includes short term
borrowing costs incurred throughout the entire project period. It is estimated that the
Association would be eligible for a grant from the Department of Lnergy &
Environmental protection in the amount of $1.370,902. The net local share of the projcct
anticipated to be borrowed from is $5.037,176. All costs are in year-of-construction

dollars.

It is assumed that the local share of capital costs of the proposed system will be
paid for entirely by the users of the system by means of a sanitary sewer benefit
assessment. The estimated average benefit assessment per household is $23.213 which
can be paid over a 20-year period. This equates to an annual cost of $1,442 over 20 years
at an annual interest rate of 2%, assuming semi-annual payments. Annual operation and
maintenance expenses for the system are estimated to be $311 and will be paid for under

a separate sewer use fee.

It is important to note that this document recommends a long-tcrm wastewater
management solution to the residents of Old Colony Beach. No consideration was made
for the possible inclusion of flows from any properties outside ot Old Colony Beach. The
DELP has indicated that it may require Old Colony Beach to merge its project with their
neighboring beach association, Old Lyme Shores. If this occurs, it is strongly

recommended that an  engineering study be undertaken to re-evaluate the
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recommendations of this study in light of the higher wastewater flow that would result
from such a merge. In addition, project costs and finances should be reviewed and

revised Lo reflect changes made to the assumptions used in this study.

RFP Engineering, LLC 1-4 Executive Summary
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2. INTRODUCTION

2.1 Background

The Old Colony Beach Club Association (OCBCA) is a private beach community
located on the central coast of the Town of Old Lyme. It differs from many Connecticut
beach communities in that it operates under a separate charter, granted by the state
legislature in 1935 that enables it to bond money for community improvements and levy

taxes upon its members.

OCBCA is comprised of 199 cottages, 18 condominium units, a rooming house.
and one house of worship. Cottages, condominium units and the boarding house arc
predominantly seasonal in use although there are some year-round residents. For the
most part, properties are very small, in many cascs less than one tenth of an acre in size.
The average residential lot size is 0.12 acres. Most properties are served by a public
water supply system that is owned and operated by the Connecticut Water Company
(CWC). The community predates the public water system and, as a result, a number of
the properties also have on-site wells. Many/most wells are shallow, dug wells, some of
which are used for drinking water supply. All propertics currently rely upon on-site
trcatment systems (c.g.. septic systems, cesspools, etc.) for wastcwater treatment and

disposal.

In 2010, the Town of Old Lyme Water Pollution Control Authority (OLWPCA)
announced 1ts intention to seek an ordinance requiring all properties within the town to
upgrade their septic system to meet standards that it believed would avoid the need for
future sanitary sewers. The proposed standards, which primarily consisted of a minimum
capacity for septic tanks, the elimination of cesspools, and the reconstruction of leaching
fields in areas of shallow groundwater to meet minimum separation distanccs, were

announced at a series of public meetings held by the OLWPCA. The residents of

"]
1
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OCBCA expressed concern over the proposed ordinance, particularly becausc no
scientific basis was given for the need for or effectiveness of the mandated
improvements, and property owners feared that they would incur significant costs to
comply with the ordinance with no guarantce of any bencfit. In September of 2010,
OCBCA members appropriated funds to hire an engineering company to conduct a study
of conditions within the Association and to prepare a wastewater management plan that
presented a recommended plan for long-range wastewater management within the beach

community.

2.2 Purpose and Scope

This plan evaluates wastewater management alternatives for the Old Colony
Beach Club community over a 25-year planning period. The scope of this study is
limited to the OCBCA community; no attempt has been made to evaluate the necds of

other areas within the Town of Old Lyme bevond the geographic boundaries of OCBCA.

The purpose of this wastewater management plan is to:

. obtain comprehensive ficld data that quantify surface water and groundwater
quality, and evaluate the performance and conditions of existing on-sitc
disposal systems through empirical analyses;

e  estimate current and projected future wastewater flows;

. identify and evaluate alternatives for conveyance and disposal of
wastewater;

e develop cost-effective  collection system alternatives where  off-site
trcatment is found to be necessary:

. prepare preliminary cost estimates of alternative and recommended
facilities;

. perform a financial analysis that identifies funding alternatives and
determines estimated costs to users;

o prepare an Environmental Assessment for the proposcd wastewater
management plan;

. prepare a summary report; and

W
o
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. assist the Old Colony Beach Club Association with a public participation
program whereby the conclusions and rccommendations of the Wastewater
Management Plan are presented to the public in an effort to promote public
understanding and support for the study and its recommendations.

23 Planning Area

The planning area consists of the Old Colony Beach Club Association as shown
on Figure 2.3.1. The limits of the Association are defined by Brookside Avenue to the
east. Long Island Sound to the south, Old Colony Road to the west. and the Shore Road

(Route 156) to the north.

The planning study arca consists of the residential arca defined by the Association

that includes the following streets:

Planning Study Area

Breen Avenue
Brookside Avenue
Broughel Avenue
Gorton Avenue
Grove Street
Hartung Place
Maple Avenue
Old Colony Road
Purtil Avenue

RFP Engineering, LLC 2-3 Introduction
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3. WATER QUALITY CLASSIFICATIONS AND EFFLUENT
LIMITATIONS

3.1 General

Surface and ground water quality standards have been adopted by the Connecticut
Department of Energy & Environmental Protection (DEEP) to preserve and enhance the
use of the State's waters for water supply. fish and wildlife propagation, recreation, and
other activities. The standards for particular bodies of water and aquifers have been set to
maintain or restore the water quality to a level commensurate with its use. The DEEP has
classified each body of water according to its highest use, and applies the corresponding
standards. The cffluent limitations that apply to any existing or futurc wastcwater
discharges (either to surface or ground waters) have been developed by the DEEP to

protect the existing or desired quality of the receiving waters.

Descriptions of the various water quality classifications and their corresponding

standards are presented in Appendix A.

3.2 Water Quality Classifications

The Old Colony Beach Club Association is bounded on south by Long Island
Sound. A small, unnamed watercourse originates north of the Amtrak ROW and flows in
a southerly direction through OCBCA, and discharges to Long Island Sound at the
castern end of OCBCA. TLong Island Sound along the OCBCA shoreline is classified by
the Connecticut DEEP as a Class SA coastal and marine surface water and the unnamed
watercourse is classified as a Class A inland surface water. For both water bodies, the

“A” classification prohibits the discharge of treated municipal or industrial effluent.

RFP Engineering, LLC 3-1 Water Quality Classifications and
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For the purpose of this study, it should be noted that OCBCA is located east of the
confluence of the Connecticut River with Long Island Sound. The Connecticut River is
classified as Class SB and this classification partially extends into Long Island Sound at
the point of confluence. Thus, the SB classification extends along the Old Lyme coast to
a point approximately 2.5 miles from the centerline of the river (roughly coincident with
the western end of the Hawkes Nest Beach neighborhood). 'This is significant because
the DEEP permits the discharge of treated effluent to surface waters with a Class SB
designation. Thus, any discharge of treated effluent to a surface water would be

restricted (o this location or westward.

Groundwater within the entire OCBCA community is classified by the DEEP as
“Class GA, GAA - May not meet current standards”. Both GA and GAA designations
indicate that the water is presumed to be suitable for drinking or other domestic uses
without treatment; however the notation “may not meet current standards™ reflects the
high density of development within the neighborhood and its possible impact on ground
water quality. In general, GA areas may be suitable to receive subsurface discharges of
domestic sewage, provided that the resulting ground water from the aquifer can comply

with Drinking Water Standards without the need for treatment.

33 Effluent Limitations

There are no plans for effluent discharges from the project area to surface waters.

RFP Engineering, LLC 3-2 Water Quality Classifications and
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4. EXISTING CONDITIONS

4.1 Topography and Watersheds

The project area is characterized by gently sloping relief with elevations varying

between 0 and 35 feet above mean sea level as shown in Figure 4.1.1.

The general drainage patterns in the study area are toward I.ong Island Sound and
the brook that flows in a southerly direction through the central/eastern part of the

neighborhood. The entire project area is in the Southeast Coast watershed.

4.2 Surficial Geology and Soils

The U.S. Department of Agriculture Soil Conservation Service (SCS) has
prepared mapping of soils in the region. including those found in the project area. Figure
4.2.1 depicts the soil types as within OCBCA mapped by the SCS and as shown in the
Soils Survey of New London County, CT (1979).

According to the Soil Survey of New london Countyl, the Old Colony Beach

Club Association Property is predominately underlain by the following soil Series:

Haven Silt Loam (HcB). This series consists of well-draincd soils formed in
sandy glacial outwash. They are gently-sloping soils on outwash plains, terraces
and other glaciofluvial landforms. Slope typically ranges from 3 to 8 percent.
Permeability is described as moderate in the surface horizon and subsoil (i.e., the
A & B-horizons) and very rapid in the substratum. Typically, these soils have a
dark brown silt loam surface horizon 7-inches thick. This horizon is commonly
underlain by yellowish-brown silt loam subsoil extending approximately 20 to 36-

" Crouch, M.H. 1983. Soil Survey of New London County, Connecticut. U.S. Department of
Agriculture, Soil Conservation Service in cooperation with the Connecticut Agricultural
Experiment Station and the Storrs Agricultural Experiment Station. Sheet 90.

RFP Engineering, LLC 4-1 Existing Conditions
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Figure 4.1.2
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inches below surface grade, and a yellowish-brown very gravelly sand to 60-inches
and deeper.

The soils adjacent to the southerly flowing watercourse located in the

southeastern section of the Old Colony Beach Club Association Property are identificd

as.

Tisbury Silt Loam (Ts). This series consists of moderately-well-drained soils
formed in sandy glacial outwash. They are gently-sloping soils on outwash plains.
terraces and other glaciofluvial landforms. Slope typically ranges from 3 to 8
percent. Permeability is described as modcrate in the subsoil and very rapid in the
substratum. Typically, these soils have a very-dark grayish brown silt loam
surface horizon 8-inches thick. This horizon is commonly underlain by yellowish-
brown “mottled™ silt loam subsoil extending approximately 24 to 36-inches below
surface grade, and a grayish-brown very gravelly sand to 60-inches and deeper.
The Tisbury Silt Loam soil series typically cxhibits a seasonal-high water table
approximately 18-inches below surface grade.

Groundwater is relatively shallow throughout the study area. A total of 4 borings

were advanced throughout the study area by hand auger to evaluate soil conditions and to

determine scasonal groundwater elevations. Boring logs are presented in Appendix B.

4.3

Land Use and Zoning

Zoning for the study arca is Residence R-10 District. This zoning district is a

residential use district that requires a minimum lot size of 10,000 square feet. which is

approximately 0.23 acres. Construction of most of the properties within Old Colony

Beach Club Association predates zoning regulations and a very large majority of the

properties do not conform to the minimum lot size.

The primary land usage within the study area is as seasonal single-family

residential with the following exceptions:

RFP Engineering, LLC 4-4 Existing Conditions
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a synagogue
rooming house
multi-family structures
condominium units
the OCBCA beach

Data collected from the town assessor’s office indicate that the average lot size
for the properties within OCBCA is 5,227 square feet or 0.12 acres. Many lots measure
only 0.06 acres (2.614 square feet). The standard deviation is 0.06 acre which indicates
that property sizes are fairly uniform throughout the ncighborhood. The database
summary presented in Appendix C. which was compiled from a review of Old Lymec
Health Decpartment files, includes a listing of the lot size for each property as well as

other pertinent data.

4.4 Water Supply and Quality

The entirc study area is served by a public water supply system owned and
operated by the Connecticut Water Company (CWC), which is available to all properties
within the study area. Not all properties are customers of the public water system,
however, and a small number continue to rely upon on-site wells for water supply. The
water system provides water to customers on either a ycar-round or seasonal basis,
depending upon the property’s usage classification. Under an agreement between the
Town of Old Lyme and CWC. the water company provides water to properties that are
classified as “'seasonal” only from between April 15" until November 15", Individual
services are turned off by the water company during the off season to prevent damage 1o
equipment and services that are not frost protected. Customers with properties that are
approved by the town for year-round occupancy are provided with water year-round.

CWC’s well fields that supply water to the distribution are located outside of the study

area.

W
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Recent water quality results from the public water supply serving Old Colony
Beach Club Association have satisfactorily met the standards set by the Connecticut
Public Health Code, Section 19-13-B102 (e). for bactcriological, physical, inorganic.

organic, and radiological parameters.

On-site wells used for water supply are not subject to regular testing and it is
incumbent upon each property owner to arrange for sampling and testing of their well.
Aside from four wells that were tested as part of this study’s water quality testing
program (discussed later in this chapter), no recent analytical results of private well water

quality were available for review.

4.5 Existing Wastewater Conveyance and Treatment Facilities

There are currently no wastcwater conveyance or treatment facilities within the
immediate project area. The nearcst sanitary sewers exist in Point O’Woods, a private
beach association located in Old Lymc approximately 1 mile east of OCBCA along
Route 156. Sewers were installed in Point O’Woods in 2010 as part of a separate project
funded in part by the DEEP. The Point O"Woods sewer system conveys wastewater to
the existing sanitary sewers located in the Town of East Lyme. Sewers in Liast Lyme are
part of a regional sewer system that scrves the towns of East Lyme and Waterford and the
city of New London. All sewage collected by the regional system is treated at the
Piacenti wastewater treatment facility located in New London, which discharges treated

effluent to the Thames River near its confluence with Long Island Sound.

4.6 Existing Wastewater Management

All of the properties within the project area are currently served by on-site sewage

disposal systems. Systems are either septic tank with some form of lcaching system or

RFP Engineering, LLC 4-6 Existing Conditions



The Old Colony Beach Club Association Wastewater Management Plan

cesspools. The Town of Old Lyme Health Decpartment and the State of Connecticut
Public Health Code presently govern the use of on-site systems. Due to site constraints
and small lot sizes, systems in many cases arc “shochorned” into the only available spacc
on the lot and most of the on-sitc systems do not maintain the required separation
distances [rom adjacent watcr supply wells. watercourses, property lines and
groundwater. In addition, leaching ficlds associated with most of the systems have less
than the required amount of effective leaching arca-. Given the small lot sizes, system

repairs are often a case of “what can be squeczed in” as opposed to “what is required™.

Subsurface disposal systems rely upon the soil to renovate the septic tank effluent
before it reaches the groundwater. In the case of a conventional septic system consisting
of a septic tank and somc form of leaching trench, solids and floatable material are
removed by a series of baffles in the septic tank and the liquid wastewater is discharged
to the leaching system for renovation and disposal. As the septic system is used, a
“biomat” (sometimes referred to as the “slime zone™) forms at the bottom of the leaching
trench where the septic tank effluent is introduced into the soil that consists of naturally
occurring bacteria. These bacteria “digest™ the nutrients in the wastewater (with the
exception of nitrogen) to purify the wastewater as it percolates down through the biomat
and soil. In addition, chemical rcactions between some of the constituents in the
wastewater and minerals in the soils also occur to polish the wastewater. It is important
that therc be sufficient distance between the bottom of the trench and the surface of the
groundwater table to provide enough time for the biologic activity to fully renovate the
wastewater. Once it reaches the groundwater table, biological activity essentially ceases
and any untreated nutrients remain and arc transported by the groundwater. For most soil
conditions, the Connecticut Public Health Code requircs that there be a minimum
separation distance of 18 inches between the bottom of the leaching trench and the
seasonal high water table. [n cases where soils are extremely porous (percolation rates

taster than 1 minute/inch) the separation distance is increased to 24 inches.

RFP Engineering, LLC 4-7 Existing Conditions
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Cesspools are a cruder form of wastewater disposal. By contrast to scptic systems,
cesspools usually do not have leaching systems associated with them and, therefore,
require much less space than a conventional septic system. A typical cesspool consists of
a vault dug into the ground with a cover set [lush with grade. The cesspool can be of any
volume, but most of the units in use at Old Colony Beach range in volume from 500 -
1,000 gallons. Similar to a septic tank, the house plumbing is connected directly to the
cesspool. The walls (and sometimes the bottom) of the cesspool have openings that are
small enough to retain solids while allowing liquids to seep through into the adjoining
soils. The simplest cesspools are often built from common rocks which, when stacked to
form the walls, provide the openings nceded to pass the liquids. As with the leaching
trench system described carlicr, a biomat forms at the soil/wastewater interface and the
etfluent is renovated by bacteria in the soil. Cesspools arc typically installed deeper than
leaching trenches since they provide both solid retention and leaching functions

simultaneously and require enough volume to operate properly.

Cesspools are not allowed under the current public health code, however
installations that predate the health code are considered to be grandfathered until they
either fail or a health hazard occurs. Given the small lot sizes in Old Colony Beach, it is
not surprising to find that a number of properties still use this form of wastewater
disposal. Their continued presence also is indicative of the age of the systems in the

neighborhood.

The soil types located within Old Colony Beach are highly transmissive from a
hydraulic standpoint and are capable of passing large volumes of wastewater from on-site
disposal systems but not likely to exhibit a percolation rate faster than one minute/inch.
Due to the presence of shallow groundwater throughout much of the ncighborhood.
however, many systems are installed without the requisite scparation distance between

the disposal system and groundwater and, as a result, incomplete renovation occurs.
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In general, the existing septic systems serving the dwellings within Old Colony
Beach are considered to be antiquated and do not meet the minimum requirements
established by the State Public Health Code. These minimum requirements are intended
to protect public health and provide adequate treatment of sanitary wastewater. A
development of this size and density, relying on septic systems, would not be allowed

today.

4.7 Sanitary Survey Results

Sanitary surveys were conducted in the August of 2011 on all properties within
Old Colony Beach. A sanitary survey is an inspection of a property to determine the
existing physical conditions of the property and the apparent operating status of the on-

site disposal system.

A typical survey consists of first obtaining property owner information, such as
the number of occupants, the age of house and disposal system, the location of any water
supply wells, the frequency of septic tank pumping, ctc. The inspector then walks the
property to observe and note any physical conditions that may indicate that the disposal
system is stressed or malfunctioning such as pervasive odor, lush growth in the area of
the disposal field, or water rising to the surface of the ground. In addition, limiting
physical conditions that could interfere with the operation, repair or replacement of the
disposal system are also noted. These may include such features as steep slopes, shallow
or outcropping bedrock. shallow ground water, close proximity to water bodies or
wetland areas, and limited available arca. Each surveyed property is then classified as

either Failing, Marginal, Suspect, or No Problem Detected.

A malfunctioning or "Failing" septic system is indicated by the notation of any of
the following individual or combined observed or reported phenomena:

- Overflow to the ground surface
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- Discharge to storm drain or watercourse

- Plumbing backup or problems reported

- Greywater (laundry) discharge to the ground
- Characteristic color and/or odor

“Suspect” septic systems arc thosec that cxhibit symptoms of imminent failure and
are important to the sanitary survey analysis. A ““Suspect™ system is one that exhibits
features indicating that it has cither failed in the past or is on the verge of failing. The
symptoms of a suspect system include:

- Saturated leaching area

- Heavy green growth

- Past failurc indicated

- Odor in disposal area or catch basin
- Suspicious discharge piping

- Frequent pumping reported.

[t 1s important to note that both the “Failing™ and “Suspect” designations rely
entirely upon characteristics observable from the ground surface or reported hydraulic
problems. They do not consider the subsurface operational characteristics of the systems.
Thercfore, systems may be still failing or suspected of failing even without overt

symptoms.

A "Marginal" lot is a property with an on-site system that is operating properly
and is not ¢xhibiting signs of operational stress; however, the property possesses physical
constraints that could potentially limit the ability to repair or replace the system in
accordance with the Public Health Code requirements. These physical constraints would
include such phenomena as small available area: shallow ground water table (less than 3°
below grade): extensive bedrock oulcropping; steep slopes; adjacent wetlands,
watercourse or ponded water less than 25 trom the property line; adjacent well less than

75’ from the property line; or an underdrain or sump pump discharge.

Systems classified as "No Problem Detected” are those systems that do not

possess any of the characteristics of the three preceding classitications. There is adequate
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room on the site for the system. it is properly sited and apparently functioning

satisfactorily under the prevailing conditions without significant limitations.

Each property surveyed receives only one of the preceding four assessment
designations, despite the total number of comment characteristics noted. The most severe
characteristic noted on a given property dictates the overall assessment. Thus, properties
that receive a “Failing” assessment may also cxhibit “Suspect” or “Marginal™ features as
well. By contrast, properties classified as “No Problem Detected” do not exhibit any

limiting comment characteristics.

Sanitary surveys were conducted in the field from August 1-12, 2011. The
sanitary surveys included inspection of all but two of the properties located throughout
the entire Old Colony Beach arca (the two properties not surveyed were occupied by
renters at the time of the survey and the occupants were not comfortable allowing access
to the property without specific permission from the property owner). Vor each property
inspected, questionnaires were completed if an occupant was present and a site sketch
was prepared showing the layout of the lot including any restrictions for on-site septic
systems. Data were recorded concerning the characteristics of each property such as lot
size, slopes, presence of ledge-rock, and any evidence of failing on-site sewage disposal

systems.

None of the properties surveyed were identified as “Failing” and only two
properties were deemed to be “Suspect”™. Absent information about local soil conditions,
these results would be considered to be lower than expected. Generally, one would
cxpeet to observe a “Failure” rate of between 3%-5% of properties in an older
neighborhood such as this and a “Suspect™ rate of up to 15%-20% of all properties.
However, given the hydraulic conductivity of the local soils. this lower-than-expected
incidence of observable failing and suspect systems is believed to be the result of the

ability of the soils to accept wastewater at an uninhibited rate that does not cause a
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backup or a breakout to the ground surface. As a result, system do not exhibit observablc

problems and appear to be working well.

It is also important to note that the vast majority of the properties have little or no
available area for future repairs to on-site sewage disposal systems. A significant number
of lots have been developed with more than one cottage on the property and of those
properties with only one dwelling unit, the footprint of the building itself often occupies

most of the lot leaving little room for the subsurface disposal system.

Sanitary surveys were conducted between 9AM and 4PM on Mondays through
Fridays (weather permitting, no weekends). Notably, in the majority of cases, occupants
were not present at the house at the time the property was surveyed. While in some
cases, the occupants were possibly away on errands or at the community’s beach, a large
number of the properties did not appear to be occupied at all during the week. This was
confirmed by the president of the Association who indicated that a large number of
property owners only occupy their propertics on weckends and holidays. This type of
usage would obviously reduce the quantity of sewage generated community-wide and, as

such, minimize pressure placed on existing on-site systems.

The results of the sanitary surveys are summarized and presented in Table 4.7.1.
Morc detailed sanitary survey results for each property inspected in the field are
presented in the database summary contained in Appendix C. A sample sanitary survey

inspection form is also included in Appendix C.

The sanitary survey results indicate that of the 217 properties surveyed, none were
classified as “Failure”. Additionally, only 1% were classified as “Suspect™, 93 % were

classified as “Marginal”, and 6% were classified as “No Problem Detected™.
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When evaluating sanitary survey data, two criteria are generally used to determine
if existing conditions indicate that a problem exists with the use of on-site septic systems.

These criteria are as follows:

if the number of failing properties > 5% or

if the number of suspect properties > 20%

As shown on Table 4.7.1, the data collected for the properties surveyed in Old
Colony Beach indicate that the criterion for failing properties and the criterion for suspect
properties were not exceeded. Thus, data obtained from the sanitary surveys were not
indicative of widespread problems with on-site septic systems in Old Colony Beach.
This finding may be attributed to reduced water usage associated with a seasonal cottage
lifestyle. Most of the properties surveyed had outside showers and cvidence suggests that
the showers are used regularly. In addition, most people surveyed indicated that laundry
was not done on the premises. The gencral sense from interviews with occupants is that
water usage is rigorously restricted to minimize problems associated with on-site septic

system.

Field observations and interviews with property owners also indicate that many
and perhaps most of the subsurtace disposal systems are what were originally installed
when the cottage was built on the property. These systems predate the public health code
and were constructed without any standards. Their longevity is largely attributed to the

hydraulic conductivity of the soils in the area.

I'inally, the Town of Old L.yme implemented a mandatory septic tank pumpout
program scveral years ago and, with few exceptions, propertics within Old Colony Beach
have been complying with program requirements. This required maintenance is regarded

as beneficial to the operation of disposal systems at Old Colony Beach.
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4.8  Water Quality Sampling

A water quality sampling program was conducted in August of 2011 to evaluate
impacts of existing wastewater disposal systems on existing ground and surface waters.
The program involved the collection of water samples from surface waters, private wells,
catch basins and a groundwater sump pump throughout the neighborhood and laboratory
analysis of the samples for parameters that would indicate the presence of partially

treated sewage. Figure 4.8.1 presents a map showing the sampling locations.

Ground water samples were analyzed for the following parameters: nitrate, nitrite,
TKN, ammonia, total nitrogen, and the presence of bacteria (E. coli, and total coliform).
Exceedence of the listed threshold values for these parameters can be indicative of
wastewater from on-site septic systems entering the shallow ground water table without

complete renovation. Analytical resulls are presented in Table 4.8.1

Well samples were collected in one of two methods. If the well was active, a
sample was collected via an outside faucet. If the well was inactive, a grab sample was
collected by lowering a collection device into the well. With the exception of sample
OCB-W3, detectable concentrations of one or more test parameters were found in all but
one of the five well samples collected. Nitritc was below laboratory detection limits in
all wells sampled. All samples with the exception of OCB-W3 contained one or more
test parameter that exceeded threshold values and indicative of impacts from human

activities. Only one of the wells (OCB-W5) is currently being used for potable water

supply.

Surface water samples were collected from the brook that runs through Old
Colony Beach at three different locations. Sample OCB-S1 was collected at a point
along the south side of Shore Road where the brook enters the culvert before entering Old

Colony Beach. The second sample was collected at the point on the south side of
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Broughel Road where the culvert discharges to the surface. The third sample was
collected from the brook at the end of Purtil Avenue, upstream of the point where storm

drains discharge to the brook.

The surface water samples were analyzed for the following parameters: nitrate,
nitrite, TKN, ammonia, total nitrogen, and the presence of bacteria (E. coli, and total
coliform). Lixceedence of the listed threshold valucs for these paramcters can be
indicative of wastewatcr from on-site septic systems entering the surface water body
without complete renovation. Analytical results are presented in Table 4.8.1. Note that
surface water quality testing is seldom used as a stand-alone test to determine the

existence of a pollution problem from on-site systcms.

Other factors, such as animal waste (in particular from geese and other waterfowl)
and storm drainage runoff, can affect testing results. These factors can have a significant
impact on readings for indicator bacteria such as fecal coliform, fecal streptococcus and
fecal enterococcus. The surtace water quality testing was conducted in conjunction with
the ground water quality testing and the sanitary surveys in an effort to obtain an overall

picture of existing conditions.

Elevated levels of nitrogen compounds including nitrate, ammonia, and TKN
were found in all three samples collected as well as high concentrations of E. Coli and
total coliforms. The concentration of TKN exceed the threshold value in all three surface
water samples and was found in progressively increasing concentrations in downstream
samples, suggesting impacts from activities in Old Colony Beach. This similar trend was
also noted with nitrate concentrations. Sample OCB-S1, which is considered to reflect
background conditions of the stream as it enters Old Colony Beach, indicates that water

quality is impacted prior to entering the neighborhood.
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Because of shallow groundwater levels, many of the storm drains contained
flowing water at the time that samples were collected despite the absence of a recent
storm event. Water levels in storm drains in the vicinity of Purtil Avenue varied and
reflected tidal activity. A total of five grab samples were collected of water flowing
through various catch basins throughout the neighborhood and were analyzed for nitrate,
nitrite, TKN, ammonia, total nitrogen, and the presence of bacteria (E. coli, and total
coliform). Concentrations of one or more of the test parameters cxceeded threshold
values in each of the samples collected and bacteria levels were high in all samples. The
total nitrogen concentrations werc clevated in all samples collected and ammonia
exceeded threshold values in three of the samples (OCB-CB2, OCB-CB3, and OCB-
CB4). Sample OCB-CB3 was collected from a catch basin that was also receiving
groundwater from a sump pump discharge. A sample of the discharge from the sump
pump was sampled separately as sample OCB-GW1 and the analytic results are shown in

Table 4.9.1.

In conclusion, the results of the water quality sampling program indicate the

presence of incomplete wastewater treatment throughout the study area.

4.9 Pollutant Renovation Analysis

As part of the evaluation of existing conditions within the Old Colony Beach area,
RFP Engineering performed a pollutant renovation analysis of a typical, individual
property within the study arca and of the Association property as a whole. The main
purposes of these analyses are to evaluate the ability of on-site systems to fully treat
nitrogen. one of the primary pollutants found in wastewatcr, and achieve pathogen die-oft
under prevailing site and soil conditions. The pollutant renovation analysis consisted of
computing the concentration of nitrogen discharged to Long Island Sound from the
community as a whole, the concentration of nitrogen discharged from a typical lot within

the study area, the minimum lot size required to ensure that nitrogen is diluted to below
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the drinking water standard of 10.0 mg/l prior to crossing the property line, and the
minimum required distance down-gradient from a typical property to ensure adequate

pathogen die-off.

Nitrogen, a primary constituent found in septic tank/cesspool effluent at a
concentration of approximately 35 mg/l, is not treated by a conventional subsurface
disposal system. Consequently, dissolved nitrogen passes through the soil interface and
into the groundwater with little to no reduction in concentration. The public health code
requires, however, that nitrogen be reduced to less than 10 mg/l, which is the maximum
concentration allowed under the state’s drinking water standards before it leaves a
property. In order for this to occur, it must be diluted by rainfall to reduce its overall
concentration. As properties diminish in size, the amount of rainfall available for dilution

also diminishes which raises the overall concentration of nitrogen in the discharge.

To compute the concentration of nitrogen discharged to ILong Island Sound from
the community as a whole, a similar calculation is performed. This computation is based
upon the design wastewater flow for the entire study arca, the rainfall available for
dilution, and the mass loading of nitrogen from the wastewater based upon flow from the
entire neighborhood. The analysis determined that the concentration of nitrogen being
discharged to Long Island Sound is 14.1 mg/l. This is well above both the state drinking
water standard of 10.0 mg/l and the maximum surface water background concentration,
which is less than 1.0 mg/l. Nitrogen is the main nutrient of concern affecting Long

Island Sound water quality. Thesc computations are presented in Appendix E.

The coneentration of nitrogen discharged from a typical lot within the study area
was also calculated. A representative lot within the study area was used for this analysis
with an area equal to the average lot size within OCBCA (0.12 acre) property. ‘The
wastewater flow generated from the dwelling on this property was assumed to be equal to
the average daily flow from a single dwelling unit, 244 gallons per day. As in the

preceding computation, using the design wastewater flow for the property, the rainfall
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available for dilution on the property, and the mass loading of nitrogen from the
wastewater, the concentration of nitrogen discharged from the property is computed to be
19.1 mg/l. Again, this is well above the state drinking water standard of 10.0 mg/l.

These computations are presented in Appendix E.

The minimum lot size needed to dilute the concentration of nitrogen from
wastewater from an on-site scptic system to below the drinking water standard of 10.0
mg/l was also computed. An allowable nitrogen concentration of 9.9 mg/l was used for
this analysis as well as a wastewater flow of 244 gpd, which is the average daily flow
generated from a typical dwelling in the study area. Using the design wastewater flow,
the mass loading of nitrogen from the wastewater. and the average annual rainfall for the
area, the minimum required lot size was computed to be 0.24 acres. By way of example,
the computed lot size is 2 times larger than the average lot found in Old Colony Beach.
Stated differently, 92% of the properties in Old Colony Beach do not meet this criterion.

This computation is shown in Appendix E.

The minimum required distance down gradient from a typical property needed to
provide adequate pathogen die-off was also computed. This analysis looked at the
distance required to achieve the minimum 21-day bacteria travel timc from a leachfield to
the closest property line. A representative lot within the study area was used for this
analysis. A typical lot measuring 50” x 100” was used for this calculation and an average
hydraulic gradient of 0.01 ft/ft (cqual to the average gradient of the land). Using the
design wastewater (low for a single dwelling. the porosity of the soils in the area. the
assumed hydraulic gradient of the ground water table and the hydraulic conductivity of
the soil in the area, the ground water velocity was computed. Based on this ground water
velocity, the minimum distance required to provide 21-day travel time was calculated to
be 70 feet. To satisfy the above requirement for pathogen die-off, a minimum lot size of
0.25 acres would be required for this lot configuration. This computation is shown in

Appendix E.
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This pollutant renovation analysis shows. among other things, that due to the
density ot development in the study area, maximum allowable nitrogen concentrations
are currently exceeded and pathogenic bacteria die-off criteria are not being met. This is
contributing to surface and ground water degradation in the Old Colony Beach area. The
excessive nitrogen loading to Long Island Sound is a contributing factor in the

eutrophication of this water body.

4.10 Existing Conditions: Summary and Conclusions

The study area was evaluated for its ability to adequately support on-site
wastewater disposal. Data from the sanitary surveys, previous studies, water quality
sampling, Assessor's records, Health Department records, and the New London County
Soil Survey were collected and analyzed. The data and analyses indicate that the study
area cannot adequately support on-site wastewater disposal as a long-term viable method

of wastewater management.

In general, physical conditions within Old Colony Beach do not allow for
adcquate wastewater treatment and disposal within the study area. Such conditions
include soil type and characteristics, shallow depth to ground water, small lot sizes, small
available area for repairing or replacing septic systems and cesspools, the inability to
satisfy the minimum setback from watcr supply wells and property lines as requircd by
the Public Health Code. and the proximity of Old Colony Beach to Long Island Sound.
Of significant concern are the numerous instances where on-site wells are in close
proximity to septic systems and the resulting inability for on-site systems to fully

renovate wastewater.

The results of the pollutant renovation analysis performed for Old Colony Beach
as a whole and for a typical lot within it indicate that the discharges from existing septic

systems are currently causing the discharge of nitrogen to local groundwaters and Long
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Island Sound and at a rate tar greater than that which is allowed by state water quality

standards.
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5. SCREENING AND EVALUATION OF WASTEWATER MANAGEMENT
ALTERNATIVES

5.1 Overview

The results of the evaluation of existing wastewater management methods and
concerns within the Old Colony Beach Club Association boundaries are presented in
Chapter 4. [t was determined that the entire Old Colony community is an area of concern
relative to the impact of cxisting wastewater management praclices on the water

resources in the area.

As discussed earlier, the setting in the Old Colony community consists of 217
dwellings (primarily seasonal and year-round cottages and condominiums) on parcels
with an average lot size of approximately 0.12 acres, or 52% of the minimum land area
required by existing zoning regulations and only 36% of the DEP’s minimum criteria of
one-half acre for properties with on-site disposal. The majority of the properties are
served by a public water supply system owned and operated by the Connecticut Water
Company (CWC). Under an agreement with the Town of Old Lyme, CWC provides
water on a year-round basis only to those properties that have been approved by the
Town tor year round provided that the building’s plumbing meets with CWC’s
requirements. All other customers are provided water on a seasonal basis (April 15"
through November 15"‘) to properties deemed to be “seasonal” by the Town.
Approximately 53 properties have a private water supply well although most of these
wells are no longer in use and the properties are now connected to the public water
system. Plumbing for properties of CWC customers with active wells are fitted with a
backflow prevention device, which are regularly inspected by CWC to eliminatc possiblc

cross-contamination.

The topography varies from flat to gently sloping, generally from north to south

towards Long Island Sound. A small brook, a portion of which has been encased in a
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RCP culvert, traverses the neighborhood Irom north to south. Groundwater is generally
shallow across the entire neighborhood and becomes increasingly shallow towards the
brook and Long Island Sound. Shallow groundwater hampers many on-site wastcwater
disposal systems” ability to fully renovate wastewater. The very small lot sizes togcther
with the natural resource features within Old Colony Beach are not conducive for the

proper operation of conventional, code conforming, on-site sewage disposal systems.

A groundwater and surface water sampling and analysis program was conducted
at various monitoring points within the community and at various surrounding surface
water locations.  The laboratory results indicated high levels of bacteriological
contamination at several of the sampling points and traces of nutricnts that are indicative

of incomplete wastewater treatment.

In addition to thc physical surveys. sampling and laboratory analysis, an
analytical renovation analysis was performed to determine the fate of bacteria and
nitrogen compounds discharged from the existing individual on-site sewage disposal
systems. This analysis shows that, for thc majority of properties, the required criteria for
bacteria die-off and nitrogen dilution required by the state water quality standards cannot

be achieved in the existing Old Colony Beach setting.

Sanitary surveys were conducted on all of the Old Colony Beach properties.
While the surveys did not reveal overt failures of cxisting on-site sewage disposal
systems. it has been determined that the nitrogen and bacterial constituents of the
wastewaters are not being managed in accordance with the standards of the Department

ol Environmental Protection.

Because of these findings, a number of stratcgics. alternative technologies and
management practices have been screened for technical feasibility, regulatory and public
acceptance, and cost effectiveness. Alternatives evaluated for Old Colony Beach include

the following:

ko

Wastewater Management
Alternatives
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8]

No further action, and continued reliance on existing subsurface disposal
systems for wastewater treatment and disposal.

Upgrading or reconstruction of existing, individual on-site subsurface sewage
disposal systems on individual lots:

Upgrading to alternative, innovative and higher technology treatment and
subsurface sewage disposal systems on individual lots;

Providing a community sewage collection system within Old Colony Beach to
convey the wastewater to a sewage treatment plant located on a remote site
outside the boundaries of the Association for treatment and subsurface
disposal of the treated effluent;

Providing a community sewage collection system within Old Colony Beach
and a conveyance system to a conncction point in the existing East Lyme
sanilary sewer system that conveys sewage through the Waterford and New
London systems for treatment at the New London regional sewage treatment
facility.

5.2 Collection and Trecatment Alternatives

5.2.1

No Action Taken

The comparatively low incidence of failing and suspect on-site wastewater

disposal systems observed within Old Colony Beach during the sanitary surveys

conducted in the summer of 2011 gives the appearance that the current method
of wastewater disposal is satisfying the needs of the community. However, as
demonstrated in Chapter 4, the lack of observable problems beclies the true
condition. which is that partially treated wastewater from the 217 homes in the

community results in the discharge of excessive amounts of nutrients to Long

Island Sound and the brook. It is likely that factors such as favorable soils,

waler conservation measures practiced by occupants, the intermittent (weekend)
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and scasonal use of many properties, togcther with the comparatively low per
household occupancy rate probably contribute to the lower-than-expected rate

of failing septic systems.

If allowed to continue, there is little rcason to expect that conditions would
improve. Many/most of the subsurface systems have already surpassed their
expected life and local health officials facc extreme difficulties trying to effect
repairs on the majority ol the small lots. Repairs that are made usually must
compromise the amount of leaching structures that can be installed, thereby
constricting the hydraulic capacity of the system. Most of the residents
interviewed during the sanitary survey acknowledge the need to practice some
form of water conservation and forego the usc of water consuming devices such
as dishwashers and washing machines. Virtually every property surveyed has
some form of outdoor shower that is not connected to the subsurface disposal
system, and many of them were clearly being used as the primary showering

device for the cottage.

It is important to note that the Nitrogen I.oading Analysis performed for
Old Colony Beach (see Chapter 4 for discussion) indicates that the community
as a whole discharges nitrogen at a concentration of 14.1 mg/l to both the brook
and Long Island Sound. This is greater than the maximum concentration of
nitrogen allowed to be discharged to surface waters by current standards.
Furthermore, the analysis also demonstrated that a typical property within the
association can only reduce the concentration of nitrogen in groundwater to 19.1
mg/] at the point where it leaves the property. Because the quantity of nitrogen
that is discharged from the area is a direct function of the density of
development, the continued use of septic systems in the area will only serve to

perpetuate and exacerbate these discharges.
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5.2.2 On-Site Alternatives

5.2.2.1 Conventional Septic Systems

A great deal of work has been done over the years to evaluate and
improve the cxisting on-site disposal systems in an effort to maintain these
individual systems as a viable wastewater management program for the
community. Recently, the Town of Old Lyme Water Pollution Control
Authority announced its intent to establish a new ordinance that would
require all subsurface disposal systems within Old Lyme to be upgraded to
meet certain minimum standards, including the elimination of cesspools.
Such an ordinance was of particular concern to the residents of Old Colony
Beach because no study had been conducted to determine the cost or
feasibility of such upgrades or even if they were technically feasible in high-

density beach neighborhoods.

As mentioned previously, the average lot size in Old Colony Beach is
0.12 acres. It is not possible to upgrade or reconstruct systems on this size
of a lot to meet all of the criteria of the Public Ilealth Code or the State
Water Quality Standards as they are currently written. For example, typical
propertiecs within Old Colony Beach measure only 50°x100°. In a
neighborhood with a cluster of lots this size, it is impossible to install wells
that respect the public health code’s required minimum separation distance
of 75” between it and the nearest septic system. In most cases, system
repairs would require waivers for property boundary and building setbacks
and leachfield system sizing. Most of the c¢xisting on-site sewage disposal
systems in Old Colony Beach were constructed for use with a seasonal

cottage and are considered substandard today.
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Ior seasonal cottages, the leachfield is "rested" for a good portion of
the year which causes the restrictive biomat - the biological growth that is
established at the bottom of the leaching trench - to break down during the
ott-season. This breakdown allows the mat to accept septic tank effluent at
a higher-than-normal rate during the spring and early summer, as compared
with systems that are used on a year-round basis, until the bio-mat is fully
re-established.  This, together with highly conductive soils, may explain
why many of the undersized systems in Old Colony Beach continue to
function hydraulically. It is likely that if a significant number of homes in
the Old Colony Beach area were converted from seasonal to year-round

usage, systcm problems would increase.

The Connecticut Public Health Code includes certain design criteria
for household subsurface sewage disposal systems that are intended to
ensurc that systems function properly and provide a high degree of water
quality protection. The most important of these criteria, in terms of water
quality protection, include the requirements that the base of a leachfield
system be situated at least 18 inches above the average scasonal high
groundwater table and at least 4 feet above bedrock. Thesc minimum
separation distances are required since it is the soil. in an aerobic (oxygen
rich) environment with the presence of beneficial bacterial types, that
provides the bulk of septic tank effluent renovation. The Health Code also
requires that the soils surrounding a subsurface sewage disposal system have
adequate hydraulic capacity to accept the quantity of wastewater discharged,
so that premature surfacing or breakout of effluent does not occur. It is well
documented in the literature and from ficld investigations that groundwater
pollution by bacteria, virus and ammonia compounds occurs when
leachfield systems arc sct on bedrock or in close proximity to, or within

groundwater.
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Another type of groundwater pollution can occur even when systems
are constructed in favorable soils and situated well above the groundwater
table. This type of pollution is caused by excessive concentrations of
nitrogen compounds. The drinking water standard for combined nitrate and
nitrite forms of nitrogen (aerobic oxidized forms of nitrogen in highly
treated wastewater) is 10 milligrams per liter (mg/1). Typical domestic
sewage contains approximately 40 mg/l of nitrogen. Small percentages of
nitrogen are removed by the combined actions of the septic tank and
leachfield system. The balance of the nitrogen is discharged into the
groundwater and is reduced in concentration primarily by dilution from
infiltrating rainfall. Groundwater nitrogen concentrations must meet the
nitrogen standard before the groundwater is intercepted by a water supply
well, crosses the property linc or is discharged to a surface water. In the
end. the concentration of nitrogen in groundwater is dependent upon the
overall density of housing, the amount of dilution area available for
infiltrating rainfall. the quantity of waste discharged and the duration during

the year in which wastcwater is discharged.

The cffluent from conventional septic systems on the very small,
existing lots cannot be renovated adequately to meet established nitrogen
reduction and bacterial die-off standards. On lots as small as those found in
Old Colony Beach, nitrogen concentrations in the groundwater flowing from
a typical lot can be shown to be in excess of 10 mg/l. Insufficient bactcria
die-off also occurs on these small lots. Both of these cffluent parameters

violate the standards of the DEP.

Conventional on-site systems are therefore not considered to be
feasible as a long-term method of wastewater management in the Old

Colony Beach community.
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5.2.2.2

Innovative/Alternative Treatment Systems

There are many wastewatcr treatment systems on the market that are

designed to offer innovative and alternative ways to improve effluent quality

emanating from individual houses or groups of houses. Typically the

objective of these systems is to improve the water quality being discharged

in order to reduce leaching system requircments. In many cases this

objective is met and properties that are otherwisc undevelopable are able to

be approved for development, and cxisting lots that are experiencing

problems are improved to meet regulatory requirements. The following

technologies were evaluated for possible use within Old Colony Beach:

Recirculating Sand Filter
Amphidrome Treatment Process
Bioclere Treatment System
Cromaglass System

RUCK Sand Filter System
FAST System

Waterloo Biofilter System

Peat Moss Treatment System
Orenco Trickling Filter

Table 5.2.2.1 summarizes the attributes of each technology along with

brief comments about their applicability. All have similar characteristics as

outlined below when evaluating them for application in the Old Colony

Beach community:

These systems produce a higher quality effluent than a
conventional septic system. However, unless eftfluent disinfection
is provided (typically not an option with some systems), the
reduction of bacteria provided does not eliminate the presence of
pathogens in the effluent. In general the systems accomplish
nitrification and denitrification of effluent producing total nitrogen
levels that are typically diluted to less than 10 mg/] by the time the
effluent crosscs the downgradient property line.

RFP Engineering, LLC 5-8 Wastewater Management
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e The systems require a backup power supply to operate
continuously during public power supply interruptions if a public
water supply exists as is the case in Old Colony Beach.

o Fach system utilizes a biological process wherein microscopic
organisms consume the organics in the wastewater. This type of
system is not suitable for seasonal operation in a community like
Old Colony Beach because it takes 4 to 8 weeks from initial or
seasonal startup for the system to develop the biological
environment and equilibrium required in the treatment process o
be effective. 'This means that during approximately the first one
third of the “beach season”, these types of systems would not be
providing adequate treatment.

e The systems rcquire winterization prior to deactivation for the
winter shut down period. If merely shut down, the wastewater
contained within the treatment systems would become corrosive
and, depending upon the depth of the installation, may be subject
to freezing.

e Operation and maintenance costs of these types of systems are
generally high compared to “conventional™ septic systems or
public sewerage systems duc to power and maintenance associated
with the various mechanical/electrical system components.

e Despite their ability to reduce the amount of nutrients discharged
to the groundwater, none of the systems provide pathogen
destruction as part of the trcatment scheme. While disinfection
may be an option on some of the systems, it would require the
installation of additional equipment and. depending on the method
of disinfection employed, may require the use of chemicals for
trealment.

e None of the technologies evaluated reduced the required “footprint
area” needed for treatment system components. All technologies
requircd a leaching field for ultimate disposal of the treated
effluent and, in some cases, the area occupied by the treatment
system component exceeds the area of a conventional septic
system. In Old Colony Beach where space is at a premium, it is
doubtful that these systems could even be physically installed on
many of the propertics.

RFP Engineering, LLC 5-10 Wastewater Management
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For these reasons, these technologies are not considered to be a
suitable remedy for the proper and comprehensive management of

wastewalters within the Old Colony Beach community.

5.2.3 Community Wastewater Treatment

Community wastewater treatment, for the purpose of this study, is defined
as collection of wastewater from the entire Old Colony Beach community and
conveyance and treatment at a centralized facility with a discharge to the
ground. Under this alternative, sewage would be collected from each property
within Old Colony Beach via a conventional sewer system and conveyed to a
community treatment system located at a site outside of the Old Colony Beach
neighborhood. Only sites located outside of the Old Colony Beach Club
Association limits were considered due to the lack of available space within the
Association’s limits. The sitc would contain a wastewater treatment facility
sized to handlc the design flow from the entire Old Colony Beach community

that discharged to a network of subsurface leaching facilities.

As stated above, all off-site community trcatment alternatives will require
the construction of a wastewater collection system within Old Colony Beach to
collect wastewatcr from each property. Under the proposed plan, sewage would
be collected by a network of gravity sewers installed within the rights-of-way
within Old Colony Beach. It appears that grinder pumps will not be needed to
serve any of the properties; however, a final determination can only bc made
during the design phase when precise topographic mapping is available. The
gravity sewers would then convey wastewater to a pumping station to be
constructed on a vacant lot on the east side of Gorton Avenuc, adjacent to 15
Broughel Road. This lot is approximately one-half acre in size and is situated
above the 500-year flood plain. A plan showing the proposed collection system

within Old Colony Beach is presented in Figure 5.2.3.1.

RFP Engineering, LLC 5-11 Wastewater Management
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For wastcwater treatment, several types of treatment technologics were
considered for both community treatment system sites, including oxidation
ditch, rotating biological contactors (RBC), and sequencing batch reactors
(SBR). In the end, the SBR technology was pursued as the most appropriate
and cost effective technology, primarily due to the ability of this type of system
to provide treatment for the wide range of flows expected from Old Colony
Beach due to seasonal occupancy. lertiary treatment for the removal of
nitrogen was not considered in order to minimize costs; therefore sites must be

of adequate size to attenuate nitrogen.

Under this alternative, it would be necessary to construct and operate a

sewage treatment plant on a remote site.

The criteria used to identity potential sites are as follows:

e Sites must be currently vacant;

e Sites must have a net available area with a hydraulic capacity
sufficicnt to accommodate wastewater from the entire Old Colony
Beach community. “Net available area™ is defined as area within the
site that is free of inland or coastal wetlands, shallow bedrock,
excessive slopes, and shallow groundwater, or other features that
would restrict subsurface wastewater discharge; and

o Surficial soils at the sites must be mapped as being compatible for on-
site wastewater disposal

The goal was to identify one or more candidate sites within a one-mile
radius of Old Colony Beach. 'lhis is the approximate distance to the nearest
public sewer (located in Point O Woods) and was thought to be the distance
that conveyance facilities could be constructed while remaining cost effective.
This search produced only one site that met the criteria: a 44-acre lot located at
182 Mile Creek Road (Site A or “the Mile Creek Road site™). This site is

privately owned.

RFP Engineering, LLC 5-13 Wastewater Management
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The search then expanded to a 2-mile radius and two additional candidate
sites were identified. The first site is a vacant lot located at 71 Button Ball Road
immediately north of the Amtrak railroad tracks (Site B or “the Buttonball Road
site”). This site is 107 acres of which, approximately 30 are deemed to be
usable for subsurface disposal. This site is presently owned by the Town of Old
Lyme and signs along Buttonball Road indicate that the parcel is designated as

open space.

The second site is located at 29-1 Hatchetts Hill Road, approximately
1.800 feet east of the intersection with Hill Road (Site C or the “Hatchetts Hill
Road site”™). This site has a total arca of 45 acres with no significant restrictions
for use as subsurface disposal. This site is privately owned. The three sites are

shown on Figure 5.2.3.2.

Using published soil mapping, an analysis was then performed to
determine the theoretical hydraulic capacity of cach site in order to evaluate
each site’s ability to accept treated effluent from Old Colony Beach. 1t is
emphasized that becausc these sites are not owned by the Old Colony Beach
Club Association, access to them was not available and no on-site testing (lest
holes, soil borings, etc.) was performed to verify the accuracy of existing soil
mapping. Conscquently, rigorous site testing would be needed if this alternative
was 10 be pursued. A copy of the results of this analysis is presented in
Appendix F. Bascd upon this analysis, it was determined that each site was
capable of accepting treated effluent from the study area. The facilities
necessary to convey sewage from Old Colony Beach to each site arc described

below.

RFP Engineering, LLC 5-14 Wastewater Management
' Alternatives



‘ON 3un94

A X4

S

10 "swA7pI0 0} X08 '0'd
uoneloossy gnjo yoeag Auojod plo ayL

S31IS INJWLVIYL ALINNWNOD TVILNILOd

1126029 (098) 4 €266-9.2 (096 -L
6890 10 'vaibujyines
18811g U WO 881

977 ‘Bupissuibuz 44y

AT e

\\0!7.11 ~ .
. 2 | N\\s




The Old Colony Beach Club Association Wastewater Management Plan

5.2.3.1

5.2.3.2

Site A: Mile Creek Road Site

Of the three sites, the Mile Creek Road site is the closest site to Old
Colony Beach. It is located approximately 5,000 feet in a straight line from
the entrance to Old Colony Beach. The site measures 44 acres and is
located on the east side of Mile Creck Road, approximatcly 2,400 feet
northwest of the intersection of Cross Road and Mile Creek Road. While
this site appears to have adcquate soils for a subsurface discharge of treated
effluent, it does not have adequate area to attenuatc nitrogen during peak
wastewater flow events. The site is also situated closc to and hydraulically
upgradient of a public water supply well field. Because of these two factors,

the site was climinated from further consideration.

Site B: Button Ball Road Site

The Button Ball Road site is located approximately 6,500 feet radially
from the entrance to Old Colony Beach. However, access to the site using
existing roadway rights-of-way would require constructing more than
15,500 linear feet of pipeline and three wastewater pump stations to
transport sewage from the entrance to Old Colony Beach to the site
proposed trcatment facility. From a site suitability standpoint, only
approximately 30 of the 107 acres are considered to be usable for subsurface
disposal. The usable spacc is located on the eastern end of the site and is
furthest away from the Buttonball Road entrance. The remainder of the site
contains significant wetlands that would need to be crossed to access the

usable portion of the site.

The conveyance system to transport sewage to the site is described as
follows.  Starting at the proposed pump station on Gorton Avenue,

approximately 1,200 L.f. of 4-inch forcemain would be constructed along

RFP Engineering, LLC 5-16 Wastewater Management
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Broughel Road and Breen Avenue to the intersection with Shore Road (Rte.
156). From there, the pipe would turn west along Shore Road and run
another 4,100 feet to a pumping station located at the Mile Creek crossing.
I'rom there, a force main would continue 4,100 west along Shore Road then
turn north and run approximately 1,400 feet along Buttonball Road to a
second pump station located along Buttonball Road. Sewage would then be
pumped from this station approximately 3,300 linear feet to a third pump
station located at the entrance to the site. A portion of this pipeline would
cross under the Amtrak railroad tracks requiring the need for pipe jacking or
directional drilling. The third pump station would pump the sewage via a 4-
inch force main easterly across the lot under a newly constructed roadway to
the new treatment system located approximately 1,900 feet east of the

entrance to the site.

A considerable amount of site devclopment would be needed to
construct the treatment facility. A new roadway would need to be
constructed to provide access to the site and to provide a corridor for such
utilities as 3-phase power and telecommunication conduits. It is estimated
that the treatment system itself would occupy approximately 2 acres of land,
including parking, treatment structures and various buildings and structures.
Treated sewage from the treatment facility would discharge 10 a series of
leaching galleries for ultimate disposal to the ground. The required footprint
area of the gallery system is approximately 3 acres. A summary of the
disposal system requirements is presented in Appendix I'. Note that the
DEEP may require that a suitable portion of the site with an area equal to the
disposal area be held in reserve in the event that the system required

replacement.

RFP Engineering, LLC 5-17 Wastewater Management
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5.2.3.3 Site C: Hatchetts Hill Road Site

The entrance to the Hatchetts Iill Road site is located approximatcly
8,600 1.f. radially from the entrance to Old Colony Beach. However, as with
the Buttonball Road site, there is no direct route to the property and a
significant conveyance system with over 3.2 miles of pipeline and 3 pump
stations would be required to transport sewage from Old Colony Beach to

the site.

Although this sile appears (o have sufficient area to site a subsurface
disposal system, as with the Mile Creek Road site, this site does not have the
requisite area to attenuate nitrogen from peak wastewater discharges.

Because of this, the site was removed from further consideration.

5.2.4 Connection to the East Lvme Sanitary Sewer System With Treatment at

the New London Regional Treatment Facility

Under this alternative, sewage would be collected from properties within
Old Colony Beach and conveyed to the existing sewer system located in Route
156 in East Lyme. I'rom there, it would be conveyed through the towns of East
Lyme, Waterford, and the City of New London to the Piacenti Regional
Treatment Facility located along the Thames River. There are two sub-
alternatives that were considered: connection to the Point O’Woods collection
system and discharge directly to the existing sewers in East Lyme. Each

alternative is discussed below.

5.2.4.1 Connection to the Point O’Woods Wastewater Collection System

Under this alternative, sewers would be constructed from Old Colony

Beach to the central wastewater pump station located on Connecticut Road,

RFP Engineering, LLC 5-18 Wastewater Management
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ncar the entrance into Point O’Woods. This would involve the installation
of approximately 5,200 Lf. of 4™ diameter force main in Shore Road to the
entrance to Point O’Woods. A portion of this force main would pass under
the existing Amtrak railroad right-of-way which would require either pipe
jacking or directional drilling. At the entrance to Point O"Woods, the force
main would turn south, into Point O’ Woods, pass under the Amtrak railroad
underpass, and discharge to an existing manhole located 350" away at the
intersection of Connecticut Road and North Road. The sewage would then
be conveyved by gravity to the existing pump station where it would be
pumped via the existing 6” force main to East Lymc’s wastewater collection
and conveyance system. A map of this alternative is presented in Figure

524.1.

Construction of the existing Point O’Woods collection and conveyance
system was completed in 2010. The design of the central wastewater pump
station and force main was based on flow from Point O’Woods only and
additional capacity for properties outside of Point O’Woods was not
provided. The central wastewater pump station is a duplex, submersible

station with a 6" diameter force main.

Connection to the Point O’ Woods collection system will require one of

two approaches:

e Modify of the existing wastewater pump station to provide enough
capacity to handle thc combined flow from both communities; or

s Storage of wastewater from Old Colony Beach during peak periods
with off-peak pumping to the Point O"Woods system

Under either approach, it would be necessary for Old Colony Beach
Club Association to enter into an agreement with The Point O’Woods

Association, Incorporated to define the terms and conditions under which

RFP Engineering, LLC 5-19 Wastewater Management
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the two communities would share common conveyance facilities.
Among other things, the agreement would necd to address:

e The amount of flow that Old Colony Beach could discharge into the
Point O’Woods sewer system.

e The amount to be paid to Point O’Woods by Old Colony Beach to
reimburse it for its proportional share of the cost to construct the
portion of the Point O’ Woods’ system that it will be using.

e The amount and method of payment by Old Colony Beach to Point
O’Woods for its share of the cost to operate and maintain the portion
of Point O"Woods system that it utilizes.

5.2.4.1.1 Modify Existing Wastewater Pump Station to Increase Capacity

Under this alternative. the existing wastewater pumps would be
replaced with larger pumps capable of handling the combined peak
wastewater flows from both neighborhoods (280 gpm + 156 gpm = 436
gpm). This could be accomplished a couple of ways. One way would be
to replace the existing submersible pumps with larger pumps capable of
delivering the combined flow from both neighborhoods. The larger
pumps would necessitate replacing existing electrical components (e.g.,
starters and controls). Both the existing wetwell and the emergency
gencrator would need to be evaluated to determine if they could
accommodate the changes to the station. The advantage of this approach
is that the upgraded station would have the capacity to pass the peak flow
from both neighborhoods. The disadvantage of this approach is that the
pumps would be “oversized” for flow conditions during most of the year,

especially during winter months utilizing more power than necessary.

Another possibility would be to add jockey pumps to the existing
pumps and force main to add additional capacity during peak flow periods.
Under this scenario, each pump would be fitted with a jockey pump that

would energize during peak flow periods to increase the pump rate ol each

RFP Engineering, LLC 5-21 Wastewater Management
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5.2.4.1.2

primary pump. [Ixisting wastewater controls and motor starters would
need 1o be modified to effect such a change. The existing wetwell and
standby generator would need to be evaluated to see if they could
accommodate the combined flows and larger electrical loads. The
advantage of this approach is that the modified system would have greater
flexibility to accommodate the range of flows received at the station. The
primary disadvantage of this alternative is that it would increase the
complexity of the operation of the station, possibly making it more

susceptible to operational problems.
Storage and Off-Peak Pumping

Presently, both Old Colony Beach and Point O°Woods sharc a
similar wastewater flow profile over the coursc of a typical year. Pcak
flow periods correspond to the summer months (Memorial Day weekend
through Labor Day weekend) when children are out of school and familics
can stay at the beach full time. Flows are higher on weekends when
cottage occupancy rates typically peak. Wastewater flows are at a
minimum during winter months when only about ten percent of the homes
are occupied. In the springtime, as water services are activated to seasonal
properties, homeowners typically spend weekends at their properties
preparing them for thc coming summer season. Similarly, atter Labor
Day, occupancy typically drops off to weekend usage until water services

are shut off for the winter season.

The central pump station at Point O’Woods is sized to pass the pcak
flow generated when all properties are fully occupied - typically a 4™ of
July weekend. As occupancy decreases, available capacity in the station
increases. The significance of the two associations’ flow patterns is that

that with the exception of peak periods when the majority of properties are

RFP Engineering, LLC 5-22 Wastewater Management
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fully occupicd (holidays and summer weckends), the existing wastewater
pump station in Point O’ Woods has capacity available to handle combined
flows from both communities. Therefore, the time periods when flows
from Old Colony Beach would need to be stored for off-peak (i.c.,

nighttime) discharge would be minimized.

Under this alternative, the wetwell for the Old Colony Beach pump
station would be oversized to enable it to store wastewater generated
during daytime (peak) hours, when the Point O’Woods station is being
fully utilized to handle Point O'Woods wastewater flows. During
nighttime hours (midnight to 5 AM), the Old Colony Beach station would
pump its contents to the Point O’Woods station which, in turn, would
pump it to East Lyme. Additional instrumentation would be needed at the
Point O’Woods station to enable the two stations to operate in a

synchronized manner.

The primary advantages of this approach is that the existing station
at Point O"Woods would require only minimal modification (primarily
additional controls) and that flows in the existing forcemain would not
exceed additional design conditions. The primary disadvantage of this
approach is that it would require a higher degree of complexity for control

systems at both pump stations.

5.2.4.2  Direct Connection to the East Lyme Wastewater Collection System

Under this altcrnative, a new pipeline would be constructed to convey
sewage from Old Colony Beach directly to the nearest gravity sewer located in
East Lyme. This would involve the installation of approximately 6,500 L.f. of 4-
inch diameter force main to a new pump station located near the intersection of

Shore Road and Oakridge Drive. This pipeline would need to pass under the
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existing Amtrak right-of-way and the Threemile River. From there, an
additional 5,900 L.f. of forcemain would be installed to convey the sewage to the
terminus of the gravity sewer located at the top of the hill on Shore Road as you
enter East Lyme. This pipeline would cross the Fourmile River, which forms

the boundary between Old Lyme and East Lyme.

53 Technical Feasibility Summary

Of the alternatives considered, only the following arc considered to be technically

fcasible:

e Community wastewatcr treatment with subsurface discharge outside of Old
Colony Beach at the Buttonball Road site.

e Connection to the Point O’ Woods sanitary sewer system with treatment at the
New [London Regional Treatment Facility.

o Connection to the East Lyme sanitary sewer system with trcatment at the New
I.ondon Regional Treatment Facility

Table 5.3.1.1. presents a summary of the significant elements of each of the
technically feasible wastewater management alternatives. A discussion of the

advantages and disadvantages of each altcrnative is presented in the following sections.

5.3.1 Community Wastewater Treatment with Subsurface Discharge

This alternative will require the collection of wastewater from Old Colony Beach
for treatment and disposal at the Buttonball Road site. In addition to the collection
system in Old Colony Beach, it will require the construction of three pump stations,
approximately 13,000 1.f. of pipeline, a stream crossing (Mile Creek), and a railroad
crossing. Sitework for the proposed treatment fucility would be extensive and would

include the construction of a 2,000 access road through inland wetlands and disturbance
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of over 5 acres of land. As with the siting of any new treatment facility, significant

public opposition can be anticipated.

Once outside of Old Colony Beach, construction would occur in state and local
rights-of-way. [t would be necessary to purchase property for the construction of three
waslewater pump stations as well as the treatment/disposal facility. Old Colony Beach
does not have the power of eminent domain outside of its borders making site acquisition
extremely uncertain. The treatment site itself is town-owned and is currently designated
as open space; a lengthy public approval process is anticipated with no guarantees that

the site would be able to be purchased.

Considerable site testing will be required to confirm the ability of the site to
support the required disposal system with no guarantee that the site will meet the criteria.
In addition to detailed soil mapping, this site testing will involve extensive, multi-season,
ground water monitoring to accurately chart seasonal fluctuations. This testing will
require considerable time to complete and final design of the treatment system cannot

begin until it has been completed and the data arc fully evaluated.

If constructed, the subsurface disposal system would be among the largest such
systems in the state; consequently DEEP approval of the system is expected to be
difficult and time consuming with no guarantee of success. Construction costs associated
with trecatment and disposal systems will be high because of site constraints, including the
need to construct a lengthy access road through inland wetlands. In addition to DEEP
approval for the treatment system, considerable statc, local and federal permits would be

required for construction of the transmission system as well as the treatment facility.

Finally, personnel would be needed to operate and maintain the collcction system
and treatment facility. This would necessitate cither the creation of a new department
that would fall under the purview of the Association or require the Association to contract

for this service with an outside entity.
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Table 5.3.1.2 summarizes the significant pros and cons associated with this

alternative.

Table 5.3.1.2 — Advantage/Disadvantage Matrix — Community Treatment System

Community Wastewater Treatment with Subsurface Discharge

Advantages Disadvantages
1. Concentrates the treatment and 1. Further site testing is needed (o
disposal of wastewaters in one confirm the viability of this alternative.
central  location  rather  than Results of site testing may eliminate
individuals operating and maintain- the site from further considcration,
ing 217 individual subsurface resulting in a loss of time and money.

systems in a high-density area.
2. Site acquisition costs are likely to be

2. Provides for uniform operation and high. Required properties for pump
maintenance of all wastewater stations and treatment facilities may
conveyance, treatment and disposal not be able to be acquired due to the
facilities. lack of eminent domain powers.

(]

3. Docs not require the negotiation of . Significant local permitting/approval

intermunicipal  agreements  with requirements due to possible impacts
neighboring communities. to wetlands during construction.

4. Recent experience with the Point
O’Woods sewer project indicates that

local zoning approval will be needed
for the construction of the treatment
facility.

5. Site development costs will be high
due to a lack of site access and site
constraints.

6. Residents may object to the location/
presence of trecatment plant.

RFP Engineering, LLC 5-27 Wastewater Management
Alternatives



The Old Colony Beach Club Association Wastewater Management Plan

7. Staff will be required for operation and
maintenance of the collection system
and treatment facility, resulting in
higher annual user fees.

8. If constructed, the community treat-
ment system would be among largest
of its kind in the state. Difficulty/
delays obtaining a DEEP permit can be
anticipated.

9. The remote distance of treatment
facility from Old Colony Beach results
in lengthy force mains, which may
cause odor problems in the conveyance
system and at treatment facility.
Extensive odor control equipment is
likely to be needed.

5.3.2 Connection to the Point O’Woods Sanitary Sewer System

This alternative will require the conveyance of wastewater from Old Colony
Beach to the existing sanitary sewer located inside of Point O"Woods Beach Association.
It will not require construction any additional pump stations (other than the central station
located in Old Colony Beach) but will require one potentially difficult crossing of the
Amtrak railroad right-of-way along Shore Road (Route 156) due to the presence of ledge
rock and a second crossing below the underpass into Point O’'Woods. Of the three
alternatives, this alternative would require construction of the least amount of new

facilities.

It is recommended that Old Colony Beach purchase capacity from East Lyme to
utilize the regional sewer system. This approach would eliminate the need for Old
Colony Beach to pursue separate agreements with Waterford and New London, which
would simplify the process. This alternative would also require Old Colony Beach to

purchase capacity in both Point O'Woods® sanitary sewer system as well before it could
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utilize a portions of its wastewater system. This would entail negotiation of separate
intermunicipal agreements with the Town of East Lyme and The Point O"Woods Beach
Association, Incorporated. The Old Colony Beach/Point O’Woods agreement would
need to provide for the use of central wastewater pump station and pipeline to East Lyme
and address shared construction and usage costs. The Old Colony Beach/East Lyme
agreement is needed to secure capacity for Old Colony Beach’s flow in East Lyme’s

collection system as well as to address shared construction and usage charges.

Presently capacity is limited in the East I.yme collection system and at the
treatment facility in New London. A study is presently underway of the treatment facility
1o determine long-range capacity needs. Although the {inal report has not been issued at
the time of this writing, an engineer working on the study has indicated that the report
will recommend allocation of capacity for some of the beach associations in Old Lyme,

including Old Colony Beach.

It should be noted that the downstream sewage conveyance and treatment
facilities that Old Colony Beach would utilize (in both East Lyme and Point O’ Woods)
were constructed in part with funds from the Connecticut Department ol Energy and
Environmental Protection. The DEEP has indicated that it would represent itself in such
negotiations between Old Colony Beach and Point O'Woods and/or East Lyme if
conditions warrant.  The department provided considerable assistance with the
negotiations that occurred between East Lymc and Point O'Woods. Even with this
assistance, the agreement between East Lyme and Point O"Woods took over three years
to negotiate and finalize. A similar level of effort should be anticipated to secure
agreements with East Lyme and Point O’Woods for wastewater flow from Old Colony

Beach.

Because this alternative represents Lhe least amount of conveyance facilities, it
also would enjoy the least amount of required opcration and maintenance. Old Colony

Beach would likely contract for O&M services for its collection system rather than create
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an internal maintenance department. Once connected to the regional sewerage system,
Old Colony Beach would be expected to participate its proportional share of in the cost of
any necessary improvements to shared facilities in East I.yme, Waterford, and/or New

London.

Table 5.3.2. summarizes the significant pros and cons associated with this

alternative.

Table 5.3.2. — Advantage/Disadvantage Matrix — Conncction to Point O’Woods

Connection to the Point O’Woods Sanitary Sewer System

Advantages

Disadvantages

1. The need to construct a new
treatment facility is eliminated.

2. Does not require the purchasc of
private property to site wastewaler
pump stations.

3. Permitting requirements are minim-
1zed.

4. Opecration & maintenance require-
ments are minimized.

5. Requires construction of the least
amount of new facilities; conse-
quently, construction time will be the
shortest.

6. Local permitting requirements are
minimized due to least amount of
disturbances to wetlands.

[S]

1.

Requires negotiating separate agree-
ments with East Lymec and Point
0O’Woods for the purchase of capacity
in their respective collection systems.
This may require extensive time to
accomplish and Old Colony Beach will
likely incur significant legal and
engineering costs during this process.

. The Association will be expected to

participate in the cost of future
improvements to shared facilities in
Point O"Woods, East [.yme, Water-
ford. and New London.

RFP Engineering, LLC
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5.3.3 Connection to the East Lyme Sanitary Sewer System

This alternative will require the conveyance of wastewater from Old Colony
Beach directly to the existing sanitary sewer located in Route 156 in East Lyme. It will
requirc construction of one pumping station and two pipcline streamy/river crossings. It

will also require the installation of a pipeline under the Amtrak right-of-way.

As with the previous alternative, this alternative would require Old Colony Beach
to purchase capacity in East Lyme’s sanitary sewer system but would eliminate the nced
to enter into a separate agreement with Point O’ Woods. All of the previously identified
issues pertaining to negotiating an agreement with East Lyme would also apply to this

alternative.

This alternative would require construction within Old Lyme and East [.yme and
would require securing wetlands permits from both communities. This alternative would
also require acquiring private property for a wastcwater pump station along Shore Road.
There is some [lexibility as to where the station could be sited, but the Old Colony Beach
Club Association has no condemnation powers outside of its territorial limits, which

would place it at a disadvantage during negotiations for the purchase of private property.

Table 5.3.3 summarizes the significant pros and cons associated with this

alternative,

Table 5.3.3 — Advantage/Disadvantage Matrix — Connection to East Lyme

Connection to the East Lyme Sanitary Sewer System

Advantages Disadvantages
1. The need to construct, operate 1. Requires negotiating an agree-
and maintain a new wastewater ment with FEast Lyme for the
treatment facility is eliminated. purchase of capacity in its
RFP Engineering, LLC 5-31 Wastewater Management
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collection system.  This may
2. Permitting requirements  are require extensive time with no
moderate. guarantec of success. Legal costs

are expected to be high.

3. Pipelines would be constructed
entirely within Connecticut DOT 2. Requires the acquisition of private
rights-of-ways. property for the construction of a

wastewater pump station.

‘The Association will be expected
to participate in the cost of future
improvements to shared facilities
in Liast Lyme, Waterford, and
New London.

(VS

5.4  Cost Comparison

Capital costs have been estimated for each of the technically viable alternatives.
Detailed breakdowns of these estimates are presented in Appendix G. A summary of
these costs is presented in Table 5.4.1. Note that an estimated cost of $1,919.627 for
construction of collection facilities within Old Colony Beach is included as a common

component in the estimated cost for each alternative.

As indicated in the table, connection to the existing sewer system Point O’ Woods

is the least-cost alternative with a total estimated present day cost of $5,700,000.

5.5 Recommended Plan

Based upon the foregoing discussion, connection to the Town of East Lyme’s
existing sanitary sewer system is the recommended alternative. While there are risks
associated with each alternative, this alternative is by far thc most straightforward and
least complicated. It benefits considerably from its lack of a need to construct and
operatc a new treatment facility and associated discharge. In addition, it enjoys the
benefit of being the least-cost of all alternatives considered. A more detailed discussion

of this alternative is presented in Chapter 6.
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6. RECOMMENDED PLAN

6.1 General

Individual on-site wastewater disposal systcms have been found not to be a
reliable, long-term method of wastewater management for the majority of propertics at
Old Colony Beach. The recommended plan is to serve the cntire Old Colony Beach area
with a sanitary sewer collection system that consists of a network of gravity sewers that
convey sewage to a central pump station located near the intersection of Gorton Avenue
and Broughel Avenue. The pump station would then discharge wastewater via a 4-inch
diameter force main that exits the beach area along Brookside Avenuc to Shore Road (CT
Route 156). The force main would continue east along Route 156, crossing under the
Amtrak railroad tracks east of the intersection with Hatchett Road. It would then
continue east along Shorc Road and turn south into the entrance road into Point
O’Woods. pass under the railroad underpass, and discharge to a gravity sewer at the
intersection of Connecticut Road and North Road. The sewage would then be conveyed
by the existing collcction system to Point O’Woods’ central waslewaler pump station
where it would be pumped through the existing 6-inch along Route 156 (o East Lyme. A

map showing the recommended alternative is shown in Figure 5.2.4.1.

6.2 Service Area

The limits of the sewer scrvice area conform to the limits of the study area, which
cncompasses all of the Old Colony Beach area. A total of 217 dwellings are currently
contained within the Old Colony Beach boundarics. The proposed sanitary sewer

collection system is shown in Figurc 5.2.3.1.
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6.3 Estimated Sewage Flows

6.3.1 Initial Wastewater Flows:

The initial (2011) average daily wastewater flow is estimated as follows:

Assume:
1 single family cottage = 1 equivalent dwelling unit (EDU)
1 EDU = 3.5 persons/EDU x 70 gallon/person/day = 244 gpd
1 multi-family unit = 1.5 x EDU = 366 gpd
1 condominium unit = 0.75 x EDU = 183 gpd
1 boarding room = 75 gpd

Using the preceding assumptions, the initial (2011) average daily sewage
flow is computed as follows:

Table 6.3.1.1 — Initial Average Daily Flow

Unit Rate Total
Flow Source Number (Gal/Day) (Gal/Day)
Single Family 196 244 47,824
Multi-family 5 366 1.830
Condominium 18 183 3,294
Boarding Room 22 75 1,650

Qv = 54,598

6.3.2 Future Wastewater Flows:

There are presently 20 vacant lots scattered throughout Old Colony Beach.
Of these, five contain a significant amount of freshwater wetlands but the
remaining ten lots are considered to be developable. For the purpose of this
study, a 25-year planning period was selected. This period reflects a reasonable
time frame within which to project future conditions and provides the Old Colony
Beach Association with upwards of 5 years to implement the recommendations of
the study while providing 20-years of design life for the recommended facilities.

It is assumed that the 15 developable lots will become developed as single-family
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houscs over the course of the 25-year planning period, which represents a 7%

overall growth rate. Therefore, the future flow rate is estimated as follows:

Assume:
1 single family cottage = 1 equivalent dwelling unit (EDU)
1 EDU = 3.5 persons/EDU x 70 gallon/person/day = 244 gpd
1 multi-family unit = 1.5 x EDU = 366 gpd
| condominium unit = 0.75 x EDU = 183 gpd
1 boarding room = 75 gpd

Using the preceding assumptions, the future (2036) average daily sewage
flow is computed as follows:

Table 6.3.2.1 — Future Average Daily Flow

Unit Rate Total
Flow Source Number (Gal/Day) (Gal/Day)
Single Family 211 244 51,484
Multi-family 5 366 1,830
Condominium 18 183 3,294
Boarding Room 22 75 1,650

Qi = 58,258

A peaking factor is then applied to the average daily wastewater flow and
an allowance for infiltration/inflow is added to determine the future peak hourly
flow for this system. The future peak hourly flow figure is used for sizing the
pumping stations and the sanitary sewer pipelines associated with the proposed
sewer system.

14

Peaking Factor= . +1
¢ 4P

where P = population in thousands
The service population is estimated as follows:
Population = 211 houses x 3.5 people/housc + 5 multi-family units x 1.5 x

3.5 people/unit + 18 condominium units x 0.75 x 3.5 x
people/unit + 22 boarding rooms x | person /room
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Population = 834 pepole

834 people/1,000 mmpP = (.83

14
Peaking Factor=3.9:v g3 1

Peak hourly wastewater flow = 58,258 gpd x 3.9
=227.206 gpd

= 158 gal/min

The design flow used for sizing sewer collection system piping and
pumping stations based on the future flow is equal to the peak hourly flow plus an
allowance for infiltration and inflow (I/) into the system. I/l is only computed for
gravity sewer lines and not for force mains. The proposed sewer system would
have an estimated I/1 flow figure of 1.774 gallons per day based on the following

calculation:

[/I = 100 gal/day per diameter of pipeline in inches per mile of pipeline

/1= (100 gpd)(10™)(.13 mi.)+(100 gpd)(8)(1.2 mi.)+
(100 gpd}(6)(1.14mi) = 1.774 gpd

Therelore, the design {low used for sizing sewer collection system piping

and pump stations, based on the projected future flow. is as follows:

Q pesien = 227,206 gpd + 1.774 gpd = 228.980 gpd
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7. FINANCIAL ANALYSIS

7.1 Overview

The methods used for financing the costs of design. construction and operation
and maintenance (O&M) of the recommended sewer system are discussed below. It is
assumed that design and construction costs will be cligible for funding through the
Department of Cnergy and Environmental Protection’s Clean Water Fund (CWF). This
fund was established to assist municipalities with the funding of large wastcwater
projects by offering a combination of grants and low-interest loans. In addition, it is
anticipated that Old Colony Beach would qualify as a “small community”™ under this
program, which would offer two advantages. First, it would allow Old Colony Beach to
be eligible to reccive up to 25% of qualified design and construction costs in the form of
a grant (non-small community projects only qualify for a maximum grant of 20%) and to
borrow the remainder of eligible expenses at an annual interest rate of 2%. Second, the
DELP has created a separate fund for small community projects such as this to help them
to qualify for funding. Thus, it would place the project in a smaller pool of projects
competing for a separate pool of funds, which raises the likclihood that funds will be

available.

[t is recommended that Old Colony Beach Club Association apply for design and
construction funding from the Clean Water Fund. Using this funding source, the DEEP
would act as banker and would advance funds to Old Colony Beach for eligible expenses
thereby eliminating the need for the community to secure financing on the open market in
the form of selling bonds. For a small community such as Old Colony Beach, this offers
significant cost savings. Old Colony Beach would have the opportunity to repay the state

for borrowed funds over a 20-year period at the very favorable annual rate of ratc of 2%.
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7.2

Project Costs

7.2.1 Capital Costs:

Capital costs for the Old Colony Beach sanitary sewer system include
costs for the [ollowing principal items:

e construction of sanitary sewers in roadways and off-road areas;

e construction of a central pump station;

e acquisition of pump station sitcs and sewer easements (if needed);

e negotiation of an intermunicipal agreement with Point O’Woods and
the Town of East Lyme;

e costs associated with modifying the Point O"Woods wastewater pump
station;

e payments to Point ’Woods for Old Colony Beach’s proportional
share of the capital cost of shared facilities;

e costs (if any) to upgrade downstream facilities in Fast Lyme to
accommodate Old Colony Beach’s wastewater flow;

e costs for engineering, legal, and administrative services; and

e short-term borrowing costs during design and construction

The estimated capital cost for the recommended project is $6,408,078.
This figure includes costs for all items enumerated above. It is estimated that the
Association would be eligible for a grant from the Department of Environmental

protection in the amount of $1.370,902. The net local share of the project, then, is

$5,037,176. All costs are in year-of-construction dollars.

The cost of the project will be [inanced by a combination of state grants
and low-interest loans. The debt will be paid by benefit assessments levied
against properties within the project arca. A detailed breakdown of these project
costs is presented in Table 7.2.1.1 — Preliminary Opinion of Capital Costs and
summarized below. The costs in Table 7.2.1.1 assume that 100% of the project
will be paid for by the residents of Old Colony Beach and that no other sources of
funding are available. An itemized brecakdown of the estimated costs for the

recommended plan in 2011 dollars is summarized in Appendix E.
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TABLE 7.2.1.1

PRELIMINARY OPINION OF CAPITAL COSTS

SANITARY SEWERS WITH DISCIIARGE TO POINT O'W0OODS
The Old Colony Beach Club Association
Old Lyme, CT
October 19, 2011

November 2011 January 2016

Costs Costs
Construction Cost - Sewer $3.856.113 $4.257.461
15% Contingency ' $578,417 $638.619
Technical Services - Design & Construction'” $771.223 $851.492
legal & Administrative'™ $192.806 $212.873
Short Term Interest' $330.435 $364.827
Technical Services During Negotiations $25.000 $27.602
I.egal and Administrative Scrvices During Negotiations (5%) $50.000 $55,204
TOTAL DESIGN & CONSTRUCTION COST: $5,803.994 $6,408,078

DEP Grant (31,301,438) (81.370.902)

ESTIMATED NET LOCAL SHARE - SEWER: $4,502,555 $5,037,176
Number of EDU's Served 217 217

NET COST PER EDU - SEWER: $20,749 $23,213

ANNUAL COST PER EDU - SEWER"”: $1,290 $1,442

(1) All costs developed in 2011 dollars and indexed to year of construction dollars at an annual rate of 2%.
(2) Doces not include cost of gravity service connections from building to sewer in street
(this cost to be paid by homeowner)
Average connection cost estimated to be $2.500- $5.00 per recent experience in POW.
(3) 15% Contingency used for 2011 estimate. Contingency 10 be reduced to 10% following design, and 5% following bid opening
(4) Technical Services During Design and Construction estimated (@ 20% of construction for planning purposes.
Services include engineering design, topographic survey. test borings, bid & award services, contract administration and
resident inspection services
(5) Legal and Administrative Costs estimated @ 5% of construction cost = Services include Bond Counsel costs and miscellancous
legal and administrative costs during design and conslruction of the project.
(6) Short term interest calculated at 2% per year by assuming borrowing halt of the total amounl over the entire project duration (6 years)

(7y Annuat cost per EDU is over a 20-year period at an annual interest rate of 2%
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7.2.2 Operation and Maintenance Costs:

For projects that receive funds under the state DEEP CWF, state
regulations requirc that the costs for operation and maintenance (O&M) of these
facilities be allocated to and paid for by the sewcr system users. A user charge
system is developed to distribute the cost of O&M of sewage collection and
treatment works to cach user or user class typically in proportion to the user’s
contribution to the total wastewater loading. Tactors such as sewage strength,
volume and delivery flow rate may be considered and included as the basis for the
user’s contribution to insure a proportional distribution of O&M cost to each user.
In the case of Old Colony Beach, all sewage is anticipated to be generated from

household waste.

For the Old Colony Beach scwer system, it is recommended that the cost
of O&M of the facilities be apportioned on the basis ol an equivalent dwelling
unit (single-family house) since virtually all users would discharge wastewater of
normal domestic strength. Under this approach, there would be no variable in the
cost-allocation formula to account for the strength of the wastewater, and
discharge volume would be the only parameter used to apportion costs. The
formula should differentiate between type of use (i.e.. single family, multi-family,
etc.) This method of apportionment would satisty statc and federal regulations
and would provide the Association with thc most equitable and simplest cost-
allocation formula. User fees [or sources other than single family use would be
bascd on flow rates as a multiple of the flow contribution from a residential unit,
and surcharges could be established for higher strength wastewaters, if any are
found to originate within the project area. The Association may wish to
incorporate a factor to account for seasonal vs. year round occupancy in the
formula that it applies to individual properties. The final uscr fee policy must be
crafted and adopted before properties are allowed to connect to the system, and is

typically formulated during construction phase of the project.
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Old Colony Beach’s user fee should be comprised of four elements:

e The fees charged by East Lyme to discharge to its wastewater
collection system;

e The fees charged by Point O’Woods to utilize a portion of its
wastewater collection system;

o The day-to-day costs incurred by Old Colony Beach to opcratc and
mainlain its wastewater collection system; and

e A sinking fund to establish a reserve to pay for the cost (o replace
equipment.

As a point of reference, Point O’Woods presently charges it’s users a flat
fee of $200/year for O&M of its wastewatcr collection system. This fee includes
charges it receives from the Town of East Lyme to discharge to its collection
system as well as costs to operate, maintain, and administer its own collection
system. It should be noted, however, that Point O’ Woods system has only been in
operation since June of 2010 and they do not yet have a solid handle on their
operating costs; consequently, the figure cited above is likely to change (either up
or down) as time goes by and more cost data becomes known. Regardless,
because Old Colony Beach would be a user of Point 0" Woods’ system, which in
turn is a user of East Lyme’s system, Old Colony Beach should anticipate that its
fee should be equal to the fee charged by Point O’Woods plus the cost to operate
and maintain Old Colony Beach’s system. Terms and conditions for the payment
of O&M fees to both Point O’Woods and East Lyme would be spelled out in the
respective intermunicipal agreements with Old Colony Beach. The estimated
costs for O&M of the Old Colony Beach sewer system are given in Table 7.2.2.1.
Under the recommended alternative, the cost per equivalent dwelling unit (EDU)

is estimated to be $311 annually for O&M costs.
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TABLE 7.2.2.1

ESTIMATE OF O&M COSTS FOR SEWER USERS
CONNECTING TO THE POINT O' WOODS SEWER SYSTEM"

(Recommended Alternative)

Old Colony Beach Club Association
Old Lyme, Connecticut

October 2011

Item Annual Cost
1. Existing Point O'"Woods Sewer User Fee $200
2. New Sewer User Fee ¥ $111

(Old Colony Beach O&M Only Costs)

Total Annual Cost per EDU ©: $311

Notes:
1. Al costs in 2011 dollars.
2. Includes costs for O&M Contractor, Power, Techical, Admin. and sinking fund

as indicated below exclusive to Old Colony Beach Club Association.

3. Based on 217 EDU's. This figure reflects the estimated number of initial units to
be served by the proposed sewer system.

Item

O&M Contractor $10,000
Power & Chemicals $5,000
Technical $2,500
Sinking Fund $2,500
Admin $2,000
Misc. $2.000
Total $24.000

Cost Per Building Served $111
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7.3

Cost Allocation Methodology

7.3.1 State Grants and Loans:

As stated earlier, the state’s design and construction grants program is
administered through the DEEP’s Clean Water Fund (CWF). In general, this fund
provides grants for up to 25 percent of eligible project costs and a low-interest

loan (2 percent per annum interest rate) for the remainder of the eligible costs.

The DEP’s CWF would provide a grant for up to 25 percent of eligible
project costs. The DEEP classifics project-relate costs into three different

eligibility classifications as follows:

e costs that are eligible for both grant and loan;
costs that are eligible for loan only; and

e costs that are not eligible for either grant or loan funds under the
CWF programs and must be paid directly by the community.

Table 7.3.1 provides a general classification of typical project-related costs.
Because not all project-related expenses (particularly legal expenses) are eligible
for grants, the net effect is o lower the overall percentage of project-related costs
that are eligible for grants. Therefore, despitc the availability of grants for up to
25% of eligible project related expenscs, the net effect on total project-related
expenses is somewhat Icss. In Old Colony Beach’s case, it is anticipated that the

net grant will be approximately 21.4% of total project costs.
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Table 7.3.1 — Eligibilitv of Project-Related Expenses

DEEP Classification

Type of Expense

Planning

Eligible for a 55% planning grant. No low-
interest loan funds available.

Engineering (design and construction
related expenses)

Grant and low interest loan cligible.

Construction

Generally grant and low interest loan eligible
provided that the expense is directly related to
the climination of pollution.

Land acquisition

Low interest loan only. Not eligible for grants.

Legal (bond counsel & general | Low interest loan only. Not eligible for grants.

counscel)

Administrative Low interest Loan only. Not eligible for
grants.

Short-term borrowing (interest) Low interest Loan only. Not eligible for
grants.

Non pollution abatement related
expenses

Local funds only; not eligible for grant or low
interest loan funds
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7.3.2 Local Share:

The local share of the project costs represents the difference betwecen the
total project cost and the amount of grants that will be received. This is the
amount that must be paid back to the state by the Old Colony Beach community.
As shown in Table 7.2.1.1, the estimated total cost for the recommended plan
(including short-term interest) is $6.408,078. Subtracting $1,370,902 from this
figure (the assumed DEEP grant) yields a net capital cost of $5,037,176. All costs

are_in year-of-construction dollars. 'This is the amount that must be repaid to the

state by the beneficiaries of the Old Colony Beach collection system.

7.3.3 Average Benefit Assessment:

l'or the purpose of this analysis, it 1s assumed that benefit assessments will
be levied against properties within the project area (o repay funds borrowed from
the DEEP for construction of the project, although the Association may employ
other methods to collect funds. It is further assumed that The Old Colony Beach
Club Association will finance the full cost of the project without receiving

contributions from the Town of Old L.yme or any other sources.

For projects such as this, communities develop and adopt what is called a
benefit assessment formula to recover all project-related costs that are incurred.
Ideally, this formula is dcrived in such a manner as to cquitably distribute the
local sharc of project-related cxpenscs over the property owners who derive a
bencfit from the system. Each community’s formula tends to be somewhat
unique and reflects altributes that are perceived 10 be of particular concern to the
community (c.g., lot size, front footage, ctc.). The benefit asscssment formula is
typically developed and adopted during the design and construction phases ot the

project but must be adopted before the system is activated.
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7.4

The actual assessment formula will not be adopted for several years to

come. However, for illustrative purposes only and to provide a residents with a

sense of the magnitude of the costs that users will pay, the average cost per
building has been computed. It is expected that the final benefit assessment
policy that is adopted by the Association will allocate costs of the Old Colony
Beach collection system in a manner that differentiates between single-family
dwelling units, multi-family dwelling units, condominium units, etc. and property
owners should take their particular situation into consideration when trying to
cstimate what their particular assessment may be. 'The Association will develop
the final benefit assessment policy during the construction phase of the project
and may elect to include factors such as lot size or street frontage in the
computation of each property’s assessmenl. Under the average assessment

formula, individual asscssments are estimated as follows:

Given that therc are 217 buildings within the service arca, the average net
capital cost per building is $5,037,176/217 = $23,213. Amortizing this average
cost over a 20-year period at an annual interest rate of 2% yields requires annual
payments of $1,442 per building. Note that all costs are in year of construction

dolars.

Projected User Charges

As discussed in Section 7.2.2 above the principal components of the Old Colony

Beach sewer system’s O&M costs are user fees paid to Point O"Woods East [.yme and

the cost of maintaining the proposed facilities serving Old Colony Beach. The current

user fee charged by Point O’ Woods for a single-family residence is $200 per year.

The estimated costs for O&M of the Old Colony Beach scwer system are given in

Table 7.2.2.1. O&M costs for the Old Colony Beach scwer system include electrical
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powecr for the proposed pump station, costs for fuel and chemicals that are expended, and
contracted services for system O&M.. The annual O&M cost associated solely with the
Old Colony Beach sewer system is estimated to be $110 per building. Note that thesc

charges are estimated in 2011 dollars and may differ somewhat from future costs.

It is projected that each single-family house will pay a total of $310 annually for

O&M costs.

7.5 Average Connection Cost

Properties would be required to pay thc cost of connecting their house to the
lateral sewer in the street. The projected average cost of a building connection has been
estimated at $2,500 to $5.000 per connection per recent experience in Point O°Woods.
The actual cost would vary and depend on such factors as the presence of bedrock, high

groundwater, extensive landscaping, etc.

7.6 Summary of Local Costs

The average annual sewer assessment (capital costs) is estimated to be $1,442 per

building served. The average annual uscr fec (O&M costs) is estimated to be $310 per

building served. Adding these costs results in a total cstimated average annual cost for a

single-family dwelling unit of $1,752.

7.7 Financial Capability

Old Colony Beach should consult its charter (o determine il there are any limits

on the amount that it may borrow. To qualify for Clean Water Funds, Old Colony Beach
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will be required to pledge its full faith and credit and the Association will have to
demonstrate its creditworthiness to the satisfaction of the State Trcasurcr and may be
required to amend its charter. In consideration of the complexities involved, it is highly
recommended that The Old Colony Beach Association, Inc. seck the advice of bond
counsel at an early stage to assist with identifying and resolving any borrowing-related

issucs.

RFP Engineering, LLC 7-12 Financial Analysis



The Old Colony Beach Club Association Wastewater Management Plan

8. PLAN IMPLEMENTATION

Implementation of the recommended plan will require a significant effort on
behalf of the Old Colony Beach Association over a long period of time and will require
the expenditure of considerable funds. There are myriad tasks to be performed and,
because it is a predominantly seasonal community, it is strongly recommended that Old
Colony Beach appoint personnel to oversee this project that are committed to it and are

available year-round.

Old Lyme Shores Beach Association (OLS), which abuts the project area to the
east, is presently undertaking a similar study of its long-range wastewater management
needs. As of this writing, a report has not been issued. That project is also funded by the
DEEP and the DEEP has indicated that if both plans recommend the same or similar
solutions, it will require the two associations to merge their projects into a single design
and construction project which the DEEP would fund through the Clean Water Fund. If
this occurs, it will be necessary to perform an interim engineering evaluation to assess the
impacts of combining the two projects. For example, this report. which addresses only
Old Colony Beach’s wastewater management needs, recommends construction of a new
sewer system that discharges to the existing sewers in Point O’Woods. If Old Colony
Beach joins with Old Lyme Shore, the combined wastewater is likely to be twice as much
as the projected flow from Old Colony Beach only. This larger flow may be too large to
convey through Point O'Woods® collection system and it would be necessary to
determine a cost-effective method to covey the combined flow to East Lyme’s sewer

system.

Consolidation of the two projects will require the creation of a joint committee to
oversee and manage the project presumably with membership from both beach
associations. The logistics of creating this entity is beyond the scope of this study;
however, it is recommended that advice of legal counsel be sought early on to assist with

its establishment since this entity would be responsible for the expenditure of public
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funds. In fact, among the first order of business of this joint committee would be the

hiring of an engineering firm as discussed in the preceding paragraph.

For purposes of this study, however. it is assumed that Old Colony Beach will be
proceeding on its own with the implementation of the recommended plan. The following
sections discuss the steps required to implement the plan. If Old Colony Beach and Old
Lyme Shores merge their respective projects into a single project, the recommended

implementation steps should be reviewed and adjusted to reflect this change.

8.1 Implementation Steps and Schedule

A summary of the major steps needed to implement the recommended plan is
shown in Table 8.1.1. Again, the implementation steps are based on the assumption that
Old Colony Beach Club Association is proceeding on its own and not as a joint project
with Old Lyme Shores, although most of the steps are common to either approach. The
steps also assume that the project is funded by the DEEP through the Clean Water Fund.
Bond counsel should be consulted when establishing a detailed sequence for

implementation of the recommended plan.

Figure 8.1.1 places the implementation schedule through project design on a
calendar. It is projected that project design can be completed within 15 months and
construction of the project will require a minimum of 18 months to complete. The
overall schedule calls for completion of construction and system start-up during July of
2017. Note that the negotiation of agreements with East Lyme and Point O° Woods are
critical path elements and are beyond the control of Old Colony Beach. For purposes of
advancement, it is assumed that these tasks can be accomplished by the end of 2013 but
there is no guarantee that these tasks can be completed by the assumed date. It is strongly
recommended that The Old Colony Beach Club Association not enter into agreement
with its selected designer until capacity has been secured and agreements with Point

0O’Woods and East Lyme are in place.
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10.

11.

12

13.
14.
I5.
16.
17.
18.
19.
20.

21

“ b

22.
23.
24.
25.
26.
27.

Table 8.1.1 — Project Implementation Steps

Board of Governors conducts a Public Hearing to solicit comments on the draft
wastewater management plan.

REP Lngineering finalizes the wastewater management plan and issues a final report.
Board of Governors retains the scrvices of bond counsel to assist with the preparation
of a motion(s) to be voted on by the association authorizing the tunding of the project.
Association adopts recommendations of the plan and votes to authorize funds for
design and construction of the project.

Board of Governors authorizes the formation of a Water Pollution Control Authority.
WPCA retains the service of general legal counsel to assist with negotiations of
intermunicipal agreements.

WPCA forms a subcommittee to meet with DEEP and Old Lyme Shores to discuss
consolidation of the two projects.

OCBCA and Old Lyme Shores engage an engineer to evaluate the impacts of'a
combined project.

Negotiate agreements with Town of East Lyme and Point O’ Woods for capacity and
use of facilities.

Select and negotiate an agreement with a qualified engineering firm for design of the
project

Apply to the DEEP for Clean Water Funds for design of the project

Execute a design agreement with engineering firm

Design system

Obtain permits from local, state and federal agencies

Obtain local zoning commission approval of the project

Solicit bids from contractors

Apply to the DEEP for funds for construction of the project

Execute agreement with lowest qualified bidder

Construct project

Develop a sewer use ordinance and connection policy

Develop and adopt benefit assessment policy

Develop and adopt user fee system

Enter into an agreement with a qualified firm for system operation and maintenance
Allow users to connect

Implement user fee system and collect charges from customers

Levy benefit assessments on properties and collect assessments

Begin repayment of CWF loan funds
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It is anticipated that the residents of Old Colony Beach will vote on appropriating
project funds at the June 2012 Association meeting. Residents will be required to vote on
appropriating the entire cost of the project (design and construction costs) and would not

be allowed to vote to fund only design funds.

8.2 Administrative Resources

It is recommended that the Point 0" Woods Association seek the advice of bond
counsel at an early stage to assist with the financing of the project. It is also
recommended that the Association anticipate a significant involvement of its staff during
project design and construction. Technical involvement by staff during the carly stages
of the project will enable a better understanding of design decisions and system operating

requirements.

The Association should anticipate considerable activity once capacity has been
secured and intermunicipal agreements are in place. Bookkeeping duties will be light to
moderate throughout design and construction phases. However, the Association should
expect that following construction, administrative and bookkeeping demands will
increase sharply as benefit assessments are levied and collected. user fees are billed and

collected, and payments are made to the Clean Water Fund.

For system maintenance, the Association should anticipate entering into a
maintenance contract with a qualified company that can provide routine and cmergency
maintenance of the central pump station as well as the limited O&M that will be
necessary for pipelines. Becausc of the limited O&M requirements, it is not expected to

be cost-effective for Old Colony Beach to hire its own staff to provide this service.
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9. ENVIRONMENTAL ASSESSMENT

9.1 Project Description

The planning area consists of the Old Colony Beach Association as shown on
Figure 2.3.1. The limits of the Association are defined by Long Island Sound to the
south, Old Colony Road to the west Shore Road to the north, and Brookside Avenue to

the east.

The planning study area consists of the residential area defined by the Association

boundaries which includes the following streets:

List of Streets in Planning Study Area

Breen Avenue
Brookside Avenue
Broughel Road
Gorton Avenue
Grove Street
Hartung Place
Maple Avenue
Old Colony Road
Purtil Avenue

The wastewater management program planned for the Old Colony Beach area is
designed to alleviate public health and environmental problems. These problems include
contamination of groundwater and drinking water wells (some of which are in shallow
groundwater regimes and in close proximity to septic systems), and impacts to Long
Island Sound and the brook. both in terms of bacterial loading and contribution to
eutrophication from nutrients in wastewater. The environmental impacts of this

recommended plan are described in detail below.
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9.2 Discussion of Alternatives

Although several alternatives were considered as part of the Old Colony Beach
wastewater management plan, the four general types of wastewater management
alternatives are evaluated herein. The four general types are:

1.)  No Action

2.) Resolve with On-site Alternatives

3.) Resolve with Community Wastewater Treatment, and

4.) Resolve with Conventional Wastewater Collection and Treatment.

The ftirst alternative is to take no action and continue to allow properties to rely on
individual subsurface wastewater disposal systems. This approach has been found to be
creating a source of pollution and is not considered to be a feasible alternative. The “take
no action” alternative would for the continued degradation of groundwater and surface

water quality and the potential for a future public health hazard.

The second possible alternative is to resolve problems with existing on-site
systems by repairing and/or reconstructing the septic systems. This alternative would
requirc significant variances to thc Public Health Code requirements. Furthermore,
because the density of development has been found to be a factor, the continued use of
existing on-site systems, cven if functioning properly, will still allow for the continued
degradation of ground and surface water quality and the potential for a future public

health hazard.

The third possible alternative is to construct a community wastewater treatment
system outside of Old Colony Beach with the discharge of treated effluent to a subsurface
disposal system. Various community system sites were considered and evaluated.
However, construction costs were found to be high due to high site development costs
and the distance of the sites from the project area. The recommended sanitary sewer

system was selected as the most technically feasible and cost cffective solution.
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9.3 Existing Environmental Conditions

The project area is characterized by gentle relief with elevations varying between

0 and 30 feet above mecan sea level (a.m.s.1.) as shown in Figure 4.1.1.

The general drainage patlern in the study area is toward Long Island Sound. The
project area is contained in the Lower Connecticut River Regional Basin. Old Colony
Beach is bordered on the south by Long Island Sound. The area is bordered by Shore

Road (CT Rte. 156) to the north.

The project area is densely developed with little vacant land remaining. The
project area is comprised of 217 seasonal and year round dwellings (mostly cottages).
Water quality sampling has detected impacts to local groundwater due to partially
untreated wastewater being discharged by onsite wastewater disposal systems. The
association maintains a private beach for use by association members and their guests
which provides direct access to Long Island Sound for recreational purposes. The quality
of air in Old Colony Beach is good, due to few sources of excessive or unusual pollution

in the town and the proximity of the area to Long Island Sound.

9.4  Impacts

9.4.1 On Land Use:

Land use in the project area is predominantly residential with the
exception of a synagogue. The character of the project area in terms of its
residential use will be maintained and will not be subject to change due to the

proposcd project.
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9.4.2 Traffic and Circulation Impacts:

Short-term impacts on traffic would result from construction activities.
Traffic may be temporarily detoured or single-lane traffic may be required on the
streets in the project area during construction. Traffic could also be slightly
delayced at times while construction equipment is moving in the streets. Such
impacts are typical and unavoidable in construction projects; however, they can

be minimized by careful planning, scheduling and implementation measures.

9.4.3 Visual Impacts:

Short-term visual impacts would occur during construction of the project.
Such impacts are inevitable and can be minimized by careful inspection during

construction to ensure appropriate construction techniques are employed.

[.ong-term impacts from the project would be minimal. Once the work is
complete, roadways and vegetation would be restored to its pre-construction
condition or improved. Appropriate landscaping and buffering will be employed

to minimize any visual impact from the proposed wastewater pump station.

9.4.4 Groundwater Impacts:

Both short-term and long-term impacts on groundwater quality would be
positive. The construction activities will not affect groundwater quality. The
implementation of the project will eliminate on-site wastewater discharges as
usage malfunctioning septic systems and cesspools cease and properties are

connected to the sewer, thus directly improving groundwater quality.
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9.4.5 Surface Water Impacts:

Adverse short-term water quality impacts would be limited to potential
siltation of surface water adjacent to construction activity. This impact will be
mitigated by rigorous implementation of erosion control measures such as hay
bales, sedimentation basins, silt fencing and mulching and seeding of exposed
areas immediately after construction. The long-term impacts on surface water
quality will be positive by eliminating the nutrient loading associated with on-site
septic systems. Soil erosion and sedimentation control measures employed during

construction will mitigate any potential surface water pollution.

9.4.6 Air Quality Impacts:

Short-term air qualily impacts may occur during construction caused by
exhaust and dust generated by construction related activities. Equipment exhaust
will be negligible when compared with those produced by normal traffic flow.

The dust will be controlled by wetting or application of calcium chloride.
Limiting contractor activities to prescribed working hours, as needed, will
mitigate noise impacts. Also, routine inspection and maintenance of all

mechanized construction equipment will be enforced.

This project is not in conflict with the Connecticut State Air Quality

Implementation Plan.

9.4,7 Socio-cconomic Impacts:

Various socioeconomic impacts will result from the project. The Old
Colony Beach Association would benefit as a whole by implementing the
recommended plan. Property values will increase following sewer construction in

the arca. Groundwater and surface water quality will be maintained or improved
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by climinating inadequately treated wastewater discharges. Furthermore, Old
Colony Beach, one of the town’s natural resources, will be improved by

implementation of the recommended plan.

A concern that has been expressed throughout the completion of this study
is the increased burden on town services (such as fire fighting, police patrols and
response, emergency response, and schools) that would be caused by the
construction of sewers in the Old Colony Beach area. The general thought is that
after the arca is sewered, the seasonal dwellings will be converted to year-round
use, thereby increasing the burden on town services. 'The issue of dwelling
conversion should be resolved as a zoning issue. There will not be an increase in
required town services associated simply with the sewering of the Old Colony

Beach area.

9.4.8 Induced Growth:

For the purposes of designing the recommended sewer collection system
and pump station, 7% growth was accounted for during the 235-year planning
period considered for this study. This growth figure is equal to an additional 15

dwellings being constructed in the Old Colony Beach area.

9.4.9 Environmentally Sensitive Areas:

9.49.1 Wetlands

Any construction in wetland areas or crossings of streams or rivers

will have an impact on the environment.

A preliminary review of the existing conditions and possible
construction scenarios associated with the recommended sewer plan

indicates that no wetlands or watercourses will be involved during
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construction in the Old Colony Beach area. Construction of the sewer line
to East Lyme along Route 156 will entail crossing the Three Mile River
with a buried 4-inch diameter force main. All available best management
practices will be used during construction to minimize environmental

impacts to the river.

During design of the sanitary sewer system, a detailed evaluation
of the project area will be conducted by a certified soil scientist to
definitively determine the cxistence and location of wetlands, both fresh
water and tidal. Any construction related activities that could result in
impacts to wetlands or watercourses would be subject to regulation,
review and approval by the local Conservation Commission and if
necessary the CT Department of Environmental Protection and the U.S.
Army Corps of Engineers. Due to its proximity to Long Island Sound, the
project is subject to DEEP Coastal Area Management review and

approval.

Contract documents and specifications will require soil erosion and
sedimentation controls such as riprap, hay bales, sedimentation basins and
silt fencing to be used in the appropriate areas. Caution will be exercised
to preserve trees and minimize disturbance of environmentally sensitive
arcas. No equipment or material storage will be allowed in wetland areas.
Vegetative clearing would be minimized to the extent practicable and

vegetative cover would be restored as soon as possible after construction.

9.4.9.2 Endangered and Threatened Species

The DEEP Natural Diversity Data Base map for Old Lyme
indicates the possible presence of listed species in the proposed project
area. Measures will be incorporated into the design of the project to

ensure that any construction activities related impacts will be minimized.
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Construction activities must be closely monitored, and
implementation of appropriate sedimentation and erosion control measures
is an absolute requirement to protect Long Island Sound and the Three
Mile River from any adverse impacts. It is expected that the proposed
sewer system will improve water quality in Long Island Sound as on-site
wastcwater treatment and disposal will be eliminated from the project

area.

9.49.3 Archaeological Needs

According to the Connecticut Historical Commission, there are no
known historical resources in the project area that could be affected by the
proposed project. The intensity of development that has occurred within
the project area is likely to have disturbed any artifacts that may have been

present.

9.4.10 Mitigation of Adverse Impacts:

9.4.10.1 On Land Use

Virtually all of the area to be served by the proposed sanitary
sewer system is presently developed. The Town of Old Lyme rigorously
enforces its zoning regulations to prevent intensification of development.
Some of the lots in the proposed service area that are not developed may
experience some increased pressure to develop; however, enforcement of

current zoning regulations should adequately control any induced growth.
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9.4.10.2 Traffic and Circulation Impacts

Impacts on traffic will be temporary and can be mitigated with
appropriate timing of construction, selected detours, and police direction

of traffic during heavy travel times and in difficult areas of construction.

9.4.10.3 Visual Impacts

Visual impacts will be minor and can be mitigated with the
incorporation of careful construction practices so as not to deteriorate
existing conditions.  Appropriate landscaping and buffering of the
pumping facilities will be an integral component of the design and

construction of the sewer system.

9.4.10.4 Groundwater Impacts

No adverse impact on groundwater is anticipated.

9.4.10.5 Surfacec Water Impacts

Using erosion and sedimentation control measures will mitigate

potential adverse impacts on surface water.

9.4.10.6 Air Quality Impacts

Adverse impacts on air quality will not be significant. Dust
produced during construction will be controlled with calcium chloride and
watering as necessary. Construction vehicles and equipment will be
required to abide by prevailing regulations rcgarding emissions. Limiting
the hours for construction as necessary and proper maintenance of

construction equipment will mitigate noise impacts.
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9.4.10.7 Socio-economic Impacts

The only adverse socio-economic impact is the cost of the project.
The users of the system will pay for the entire local share of project costs.
This impact is unavoidable; however, it would be offset by the benefit the
users will realize by eliminating existing and future pollution problems

and by enhancing the value of their property.

9.4.10.8 Environmentally Sensitive Areas

Adverse impacts on cnvironmentally sensitive areas will be
mitigated through the use of soil crosion and sedimentation control
measures and through other means required by the regulatory agencies
having jurisdiction over construction activities in the Old Colony Beach

darea.

9.4.11 For All Adverse Impacts:

Any and all adverse impacts will be eliminated or minimized during the

design, permitting and construction phases of the project.

RFP Engineering, LLC 9-10 Environmental Assessment
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CONNECTICUT WATER QUALITY STANDARDS

PREFACE

The Water Quality Standards (WQS) set forth in this publication are an important
element in Connecticut’s clean water program. The WQS set an overall policy for management
of water quality in accordance with the dircctive of Section 22a-426 of the Connecticut General
Statutes. In simple terms the policies can be summarized by saying that the Department of
Environmental Protection shall:

0 Protect surface and ground waters from degradation.

0 Segregate waters used for drinking from those that play a role in waste assimilation.

0 Restore surface waters that have been used for waste assimilation to conditions suitable
for fishing and swimming.

0 Restore degraded ground water to protect existing and designaled uses.

0 Provide a framework for establishing priorities for pollution abatement and State funding
for clean up.

0 Adopt standards that promote the State’s economy in harmony with the environment.

There arc three elements that make up the WQS. The first of these is the Standards
themselves. The Standards comprise the policy statements that discuss issues such as:
classification of different water resources according to the desirable use: antidegradation;
allowablc types of discharges; fundamental principles of waste assimilation; and a variety of
other subjects. The second element, also contained in this document, is the Criteria. The Criteria
are descriptive and numerical standards that describe the allowable paramcters and goals for the
various water quality classifications. The final element is the Classification Maps that show the
Class assigned to each surface and groundwater resource throughout the State. These maps
identify the relationship between designated uscs and the applicable Standards and Criteria for
each class of surface and ground water.

These three elements, Standards, Criteria and Classification Maps, comprise the WQS
and are adopted using the public participation procedures contained in Section 22a-426 of the
Connecticut General Statutes. The Standards, Criteria and Classification Maps are required to be
reviewed and revised on a triennial basis. Any change is considered a revision requiring public
participation. The public participation process consists of public meetings, notification of all
chief elected officials, notice in the Connecticut Law Journal and a public hearing. The
Classification Maps may be the subject of separate public hearings that arc held for the adoption
of the map covering each major drainage basin in the State.

As with any complex program, it is always difficult to anticipate the questions that the
public may have about either proposed or adopted standards. The staff of the Planning and
Standards Division of the Bureau of Water Protection and Land Reusc are the best source of
information about these WQS and are always willing to provide answers to your questions. They
may be contacted by writing to:
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Director
Planning and Standards Division
Bureau of Water Protection and Land Rcuse
Department of Environmental Protection
79 Elm Street
Harttord, Connecticut 06106-5127

The WQS do not stand alone; rather, they arc one critical element in Connecticut’s
program (o protect and improve water quality. The WQS are written in response to, and in
concert with, the principles of Connecticul’s Clean Water Act, which is in Chapter 446k of the
Connecticut General Statutes (CGS). The Statutes set the broad outline and legal framework for
Connecticut’s entire program. They establish the authorities and procedures for the WQS, for
permitting discharges to the waters of the State and for the abatement of pollution. Within the
framework of the Statutes, the WQS establish broad policy and objectives to mect the statutory
goals. Thesc objectives arc then carried out by means of specific procedures and requirements of
statutory sections and even more detailed regulations. These include Statutes and Regulations
for the permitting of discharges to the waters of the State, hazardous materials management,
solid waste management, water diversions, structures, dredging, wetlands and others.

The Water Quality Standards provide policy guidance in many different arcas, all of
which are subject to detailed statutory and regulatory requirements. Some examples are as
follows:

0 Decisions on the acceptability of a type of discharge to a specific water resource.

0 Any decision on the siting of a landfill.

) Decisions on the type of remediation and priority for the cleanup of hazardous waste
sites.

0 Decisions on the priority assigned to improvements of municipal sewerage systems and
the priority for funding such projects.

0 Decisions on Water Quality Certification pursuant to Section 401 of the Federal Clean

Water Act.
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INTRODUCTION

Section 22a-426 of the Connecticut General Statutes requires that the Commissioner of
Environmental Protection adopt standards of water quality consistent with the federal Clean
Water Act. The WQS establish a goal of restoring and maintaining the chemical, physical, and
biological integrity of Connecticut surface waters and, wherever attainable, providing for the
protection and propagation of fish, shellfish, and wildlife and for recreation in and on the water.
The purpose of these WQS is to provide clear and objective statements for cxisting and projected
water quality and the general program to improve Connecticut’s water resources. They also
serve to qualify the State and itls municipalities for available federal grants for water pollution
control. Section 22a-426 of the Connecticut General Statutes mandates these WQS shall:

0 Apply to interstate waters or portions thereof within the State.

0 Apply to such other waters within the State as the Commissioner may determine is
necessary.

0 Protect the public health and welfare and promote the cconomic development of the State.

0 Preserve and enhance the quality of State waters for present and prospective future use for

public water supplies, propagation of fish and aquatic life and wildlife, rccreational
purposes and agricultural, industrial and other legitimate uses.
) Be consistent with the health standards as established by the Department of Public Health.

Water Quality Classifications, based on the adopted WQS, establish designated uscs for
surface and ground waters and identify the criteria necessary to support those uses. The
designated use and criteria applicable to each water body or identificd segment serve to focus the
Department’s water quality management activities, including establishment of water quality
based treatment controls and stratcgics required by the federal Clean Water Act.

Section 303 of the federal Clean Water Act requires state adoption of surface WQS and
their review and, it warranted, modification at least once every three years. Connecticut first
adopted Water Quality Standards in 1967. Federal law defines WQS as the identification of
water quality goals for cach water resource through the assignment of designated uses to be
made of the water and by setting criteria necessary to protect the uses.

Federal regulations specify that WQS should. wherever attainable, provide water quality
for the protection and propagation of fish. shellfish and wildlife and for recreation in and on the
water, taking into consideration their use and value for public water supplies, propagation of fish,
shellfish and wildlife, recreation in and on the water and agricultural, industrial and other
purposes including navigation.

Although federal law requires adoption of Water Quality Standards for surface waters,
WQS for ground waters are not subject to federal review and approval. Connecticut’'s WQS
recognize that surface and ground waters are interrelated and address the issue of competing use
of ground waters for drinking and for wastewater assimilation. These Standards specifically
identity ground waler quality goals, designated uses and those measures necessary for protection
of public and private drinking water supplies, which are the principal uses of Connecticut ground
waters,

iii
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SURFACE WATER QUALITY STANDARDS

ILis the State’s goal 1o restore or maintain the chemical, physical, and biological integrity
of surface waters. Wherce attainable, the level of water quality that provides for the
protection and propagation of fish. shellfish, and wildlife and recreation in and on the
water shall be achieved.

Existing and designated uses such as propagation of fish, shellfish and wildlife,
recreation. public water supply, and agriculture, industrial use and navigation, and the
water quality necessary for their protection is to be maintained and protected.

Surface waters with an cxisting quality better than the criteria established in these WQS
shall be maintained at their existing high quality, unless the Commissioner finds, after
adequate opportunity for intergovernmental review and public participation, that allowing
lower water quality is necessary to accommodate overriding economic or social benefits
to the Statc and to the area in which the surface water is located, and that existing and
designated uses will be fully protected. The implementation procedures for the
antidegradation provisions of these WQS are provided in full in Appendix E.

For all new and existing discharges to high quality surfacc waters the Commissioner
shall, at a minimum, require applicants to meet the highest applicable standards of
performance promulgated pursuant to the Federal Clean Water Act and the Connecticut
General Statutes, and may require additional treatment measures if deemed necessary to
prevent pollution and maintain high water quality. The Commissioner shall also require
the use of appropriate Best Management Practices for control of discharges and activities
to high quality surface waters.

If the Commissioner designates a high quality surface water as an Outstanding National
Resource Water pursuant to federal regulations at 40 CFR 131.12(a) the high water
quality shall be maintained and protected. The lowering of water quality is prohibited for
such surface waters except where activities limited in time and scope will result in only
temporary and insignificant changes in water quality and the activities will not result in
waler quality less than necessary to protect existing and designated uses.

Standard [ shall be met except where (1) a use attainability analysis prepared pursuant to
federal regulation at 40 CFR 131.10(g) and (j) demonstrates that the surface water has
been irreparably altered to the extent that certain designated uses have been permanently
lost; and (2) quality criteria necessary to protect all other existing, and designated uses of
the surface water have been adopted by the Commissioner as a revision to these WQS in
accordance with Section 22a-426 of the Connecticut General Statutes. Periodic re-
cxamination of such designated usc decisions shall be performed as required by federal
regulations (40 CFR 131.20).
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Any person or municipality requesting a change in Water Quality Classification shall
demonstrate to the Commissioner that the proposed new Classification is consistent with
all existing or designated uscs made of, or presently possible in, such surface waters. Any
such change in a Water Quality Classification shall be considered a revision of these
WQS and subject to the public participation requirements of Section 22a-426 of the
Connecticut General Statutes. The Commissioner will not approve a reclassification
which is not consistent with Standards 3 or 4 of these WQS.

Water Quality Criteria do not apply to environmental conditions brought about by natural
causes or conditions.

Discharges to surface waters shall be limited as follows:

(A)

(B)

Class AA, A and SA surface waters: discharges may be permitted by the
Commissioner from public or private drinking water treatment systems, dredging
activity and dredge material dewaltering operations. including the discharge of
dredged or fill material and clean water discharges. In Class AA surface waters
such discharges shall be subject to the approval of the Commissioner of Public
Health. The Commissioner may authorize other discharges to surface waters with
a Classification of SA, A or AA provided the Commissioner finds such discharge
will be of short duration and is necessary to remediate surface water or ground
water pollution. Any such discharge shall be treated or controlled to a level which
in the judgment of the Commissioncr, protects aquatic life and public health.

The Commissioner may authorize certain treated domestic sewage discharges to
surface waters with a Classification of A or SA provided the Commissioner finds
that: 1) such discharge is deemed necessary by the Commissioner to abate ground
water or surface water pollution from a domestic sewage disposal system that was
in use prior to February 28, 2011; 2) such discharge is treated or controlled to the
maximum extent practicablc in the subsurface and in all cases to a lcvel that in the
judgment of the Commissioner, in consultation with the Commissioner of Public
Health, protects the environment, public health, safety and welfare; 3) such
discharge does not constitute a community pollution problem as defined in
Section 224-423 of the Connecticut General Statutes; 4) a demonstration has been
made to the satisfaction of the Commissioner that no technically and
cconomically feasible alternative exists for such discharge: and 5) such discharge
is not being sought in connection with a new source, new or expanded building or
development, or a change to the design or use of an cxisting building or
development, which change results in, or as designed may result in, an increase in
(i) the occupancy of such building or development or (ii) the discharge from such
building or development. Nothing in this standard shall preclude the
Commissioner from requiring such discharge to be eliminated should futurc
conditions provide a technically or economically feasible alternative to
authorizing such discharge.

Class B and SB surface waters: discharges may be permitted for all those allowed
in Class AA, A and SA surface waters, cooling water discharges, discharges from
municipal and industrial wastewater treatment systems and other discharges
subject to the provisions of Section 22a-430 of the Connecticut General Statutes.

(2
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(C)  Class B* surface waters: discharges may be permitted for all those allowed in
Class AA, A and SA surface waters. No direct wastewater discharges are allowed
other than those consistent with Class AA. A and SA surface waters.

The Commissioner may, on a case-by-case basis, establish zones of influence when
authorizing discharges to surface waters under Scctions 22a-430 and 22a-133(k) of the
Connecticut General Statutes in order to allocate a portion of the receiving surface waters
for mixing and assimilation of the discharge. Unless otherwise indicated in these WQS,
the applicable Watcr Quality Criteria apply outside the zone of influence for a discharge.
Establishment of a zone of influence shall not preclude attainment of any existing or
designated uses of the receiving surface waters. The area and/or volume of receiving
water allocated to zoncs of influence shall be determined based on the unique physical,
chemical and biological characteristics of the receiving surface water body. The
Commissioner may require applicants to provide information on receiving surface water
and wastewater characteristics including the volume of flow and area required for mixing
and assimilation of waste. The zone of influence shall be limited to the maximum extent
possible. As a guideline, the zone of influence for assimilation of a thermal discharge
shall be no greater than 25% of the cross-sectional arca or volume of flow of the
receiving water. In establishing a zone of influence the Commissioner shall consider
without limitation:

(A)  the characteristics of the discharge, such as its volume, strength, temperature and
the persistence of any substances in the discharge, potential bioaccumulation or
bioconcentration of these substances in aquatic organisms, and the potential for
any substances, either singly or in combination with other substances present in
the discharge or receiving surface water body to result in an unacceptable risk to
human health or the environment.

(B) an allowance for a continuous zone of passage for free swimming and drifting
organisms.

(C)  the effect of the discharge on spawning grounds or nursery areas of sensitive
aquatic organisms or areas utilized by aquatic organisms for shelter and living
space.

(D) the effect of the discharge on the aesthetic quality ol the receiving water including
but not limited to the potential to causc objectionable deposits, floating debris, oil,
scum, and othcr materials that form nuisances or produce objectionable color,
odor, taste, or turbidity, or that may attract undesirable aqualic life or wildlife, or
result in the dominance of nuisance species.

(E) the location of other discharges in the recciving surface water body to insure that
the cumulative effect of adjacent zones of influence will not significantly reduce
the environmental value or preclude any existing or designated uses of the
reeciving surface water.

Assessment of environmental value will be based on the characteristics of the receiving
surface water including but not limited to: type of water body, velocity, depth, number
and type of aquatic habitats, migration patterns, nature of the food chain, level of
productivity, water temperature, condition of associated biological communities, ability
of tributaries to provide biological recruitment, presence of ecndangered species and value

3
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to human uses (aesthetic, commercial, sport fishing and recreational uses).

The 7Q10 is the minimum flow to which these Water Quality Standards for surface
waters apply, except when a surface water is regulated by dams or water withdrawals
sanctioned by law to result in flows below that level. In such cases these Water Quality
Standards apply to that low flow determined by the Department’s Minimum Flow
Regulations as amended (Section 26-141a-1, et seq. of the Regulations of Connecticut
State Agencics); the Department’s Diversion Permit Program (Section 22a-365 through
22a-378 of the Regulations of Connecticut State Agencies); or the Federal Encrgy
Regulatory Commission’s hydropower licensing process (Federal Power Act 16 USCS
SEC 791a et seq). Maintaining a long-term flow of 7Q10 or less may result in significant
stress on the physical and biological quality of surface waters. In those surface waters at,
near or below the naturally occurring 7Q10 flow, more stringent Water Quality Criteria
may be required to achieve and maintain existing and designated uses. The
Commissioner may approve discharge limitations based on minimum average daily flow
in excess of 7Q10 conditions, provided the¢ Commissioner is satisfied that special
measures will be implemented during low flow conditions which provide protection to
the environment at least as effective as that protection which would pertain if limitations
were based solely on 7Q10 conditions. Surface waters which are influenced by tidal
forces or which experience short-term variation in flow due to periodic or irregular water
release from upstream diversions or other causes may require special consideration by the
Commissioncr when establishing a zone of influence or issuing discharge permits under
the provisions of Section 22a-430 of the Connecticut General Statutes in order to protect
existing and designated uses, including consideration of the minimum flow to which
these Water Quality Standards apply. Low flow in a tidal water body shall be cvaluated
under low tide conditions unless another low flow regime is demonstrated to the
Commissioner’s satisfaction to be protective of water quality and aquatic resources.

The Commissioner, pursuant to Chapter 446k of the Connecticut General Statutes and
regulations adopted there under, will regulate discharges to the surface waters to assure
that such discharges do not cause acute or chronic toxicity to freshwater and marinc
aquatic life and wildlife, do not impair the biological integrity of freshwater and marine
ecosystems and do not create an unacceptable risk to human health.

(A) In making a determination under Chapter 446k of the Connecticut General
Statutes as to whether a discharge will or can reasonably be expected to cause
pollution of surface waters, the Commissioner shall consider the numeric criteria
for the chemical constituents listed in Appendix D:

(B) The Commissioner may amend the numeric criteria for the chemical constituents
listed in Appendix D of these WQS in accordance with the procedures specified
in Section 22a-426 of the Connecticut General Statutes on his or her own
initiative, or upon request of any person or municipality that site-specific water
quality criteria be adopted or amended, provided such rcquest is supported by
sound scicntific and technical evidence demonstrating the following:

1. Conditions at the specific site differ significantly from those used in
establishing the statewide criteria.

2. The proposed site-specific criteria are sufficiently stringent to protect all
existing and designated uses of the water body.

4
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3. The proposed site-specific criteria are derived in a manner consistent with
sound scientific and technical principles, giving consideration to all
applicable federal guidance.

The Commissioner may adopt or amend criteria for any surface water or class of water, in
accordance with the procedures specified in the Connecticut General Statutes (Section
22a-426) and in paragraphs (1), (2), and (3) of Standard 12(B) of these WQS, provided
such change is supported by sound scientific and technical evidence, and existing and
designatcd uses are fully protected.

Surface waters and sediments shall be free from chemical constituents in concentrations
or combinations which will or can reasonably be expected to result in acute or chronic
toxicity to aquatic organisms or otherwise impair the biological integrity ol aquatic or
marine ccosystems outside of any dredged material disposal area or areas designated by
the Commissioner for disposal or placement of fill materials or any zone of influence
allowed by the Commissioner, or bioconcentrate or bioaccumulate in tissues of fish,
shellfish and other aquatic organisms at levels which will impair the health of aquatic
organisms or wildlife or result in unacceptable tastes, odors or health risks to human
consumers of aquatic organisms or wildlife unless such sediments are capped with
material suitable for unconfined, open water disposal as an appropriate means of ensuring
consistency with this standard as approved by the Commissioner in writing. In
determining consistency with this Standard, the Commissioner shall at a minimum
consider the numeric criteria listed in Appendix D and any other information the
Commissioner deems relevant.

Except within dredged matcrial disposal areas or areas designated by the Commissioner
for disposal or placement of fill materials, surface waters and bottom sediments shall be
substantially free of pollutants that: a) unduly affect the composition of bottom fauna; b)
unduly affect the physical or chemical nature of the bottom: or c) interfere with the
propagation or habitats of shellfish, finfish and wildlife. Dredged materials disposcd of at
a dredged material disposal area shall not result in: a) floating residues of any sort; b)
release of any substance which may result in long-term or permancnt degradation of
water quality in surface waters overlying or adjacent to the disposal areas; c) dispersal of
contaminated sediments outside a dredged material disposal area other than that
occurring as a transient plume during disposal operations; or d) biological mobilization
and subsequent transport of toxic substances to food chains. The Commissioner may
consider Best Management Practices including but not limited to capping the dredged
material with material suitable for unconfined open water disposal as appropriate means
of ensuring consistency with this standard.

Biological Condition criteria may be utilized where appropriate for assessment of the
biological integrity of surface waters.

The discharge of radioactive materials to a surface water in concentrations or
combinations which would be harmful to human, animal or aquatic life shall not be
allowed. The applicable criteria can be found in Title 10, Part 20 of the Code of Federal
Regulations.

Best Management Practices for control of non-point source pollutants may be required by
the Commissioner on a case-by-case basis.

S
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The Commissioner shall require Best Management Practices, including imposition of
discharge limitations or other reasonable controls on a case-by-case basis as necessary for
point and nonpoint sources of phosphorus and nitrogen, including sources of atmospheric
deposition, which have the potential to contribute to the impairment of any surface water,
to cnsure maintenance and attainment of existing and designated uses, restore impaired
waters, and prevent excessive anthropogenic inputs of nutrients or impairment of
downstream watcrs.

Use of Best Management Practices and other reasonablc controls on nonpoint sources of
nutrients and sediment are preferable to the use of biocides to address a trophic state that
has been altercd due to excessive anthropogenic inputs,

Surface waters identified as potential drinking water supplies in the Long Range Plan for
Management of Water Resources prepared and adopted pursuant to Section 22a-352 of
the Connecticut General Statutes shall be designated Class AA. The Commissioner may,
with the concurrence of the Commissioner of the Department of Public Health, designate
other surface waters as Class AA including surface waters that (1) have been designated a
proposed drinking water supply in Connecticut’s Conservation and Development Policies
Plan, (2) have been recommended for future use as a drinking water supply in the current
approved water supply plan submitted and approved pursuant to Section 25-32d of the
Connecticut General Statutes, (3) the Commissioner has issued a Diversion Permit
authorizing usc as a drinking water supply, or (4) have been identified in a request from a
municipality for designation as a drinking water supply at a public hearing concerning
water quality classifications.

Section 22a-417 of the Connecticut General Statutes imposes an absolute restriction on
the discharge of sewage to Class AA reservoirs and their tributaries. The existence of a
discharge to a surface water which occurs outside the State that then flows into the State
shall not be considered a valid rcason for cither relaxing the restriction in Connecticut or
changing the Class AA designation. It is a policy of the State to pursue the adoption of
compatible WQS in neighboring states to assure the protection of Connecticut drinking
water supplies.

Disinfection shall be required for all treated sewage discharges to surface waters. The
period of disinfection shall vary depending on the characteristics of the receiving surface
waler as described below:

(A)  Continuous disinfection shall bc required at all sewage treatment plants located
south of Interstate Highway 95 (1-95) to protect shellfish resources.

(B)  Disinfection shall be required from May 1 to October 1 at all sewage treatment
plants located north of 1-95. Seasonal disinfection is intended to protect the
sanitary quality of bathing waters, and minimize adverse impacts to aquatic life
associated with disinfection. An alternative schedule, including continuous
disinfection, may be required if found necessary by the Commissioner to protect
existing or designated uscs.

(C)  For those Class B surfacc waters located north of Interstate Highway 95 (I-95)
and downstrcam of a sewage treatment plant providing seasonal disinfection as
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authorized by the Commissioner, criteria for indicator bacteria do not apply
during periods when disinfection is not required.

The discharge of sewage [rom any vessel to any water is prohibited.

Indicator bacteria arc used to detect the potential presence of contamination by human or
animal wastes. Due to the inherent uncertainty involved in sampling and analytically
determining bacteria levels, exceedences of water quality criteria does not always
indicate a water quality problem and therefore should be investigated by means of a
sanitary survey or other appropriate means to determine sources of clevated indicator
bacteria levels. (sce also Appendix B).

Physical obstructions such as dams, which prevent fish migration for spawning and
growth, shall not be considered a valid rcason for failure to achieve and maintain water
quality conditions necessary to support all designated uses of a surface water unless the
Commissioner has approved a Use Attainability Analysis documenting that a designated
use is not attainable for such surface water.

The allowable temperature increase resulting from discharges in the estuarine segments
of the Housatonic, Connecticut and Thames Rivers shall be consistent with the criteria for
the non-tidal scgments.

Surface water quality monitoring methods shall be consistent with Title 40 Part 30 of the
Code of Federal Regulations or other equivalent monitoring methods approved in writing
by the Commissioner.

Surface waters which are not specifically classified shall be considered as Class A or
Class SA.

Watercourses which are contained in drainage conduits or pipes and which are not
assigned a specific class are considered to be the class of the water body segment into
which they discharge.

Revisions to the WQS, including but not limited to the following, shall be subject to the
public participation process provided for in Section 22a-426 of the Connecticut General

Statutes:

(A)  The adoption of a map which depicts the Water Quality Classilications assigned
to any water resource.

(B) Any decisions regarding the lowering of water quality in existing high quality
surface waters or a change in the Water Quality Classification of any surface
water.

(C)  The adoption of any Use Attainability Analysis.

(D)  The adoption or amendment of site-specific water quality critcria.

These WQS shall apply to all surface waters. Evaluation of a discharge or discharge of
dredged or (ill material to wetlands shall include consideration of the manner in which
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such wetlands support existing and designated uses and protect and maintain downstream
water quality.
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SURFACE WATER CLASSIFICATIONS AND CRITERIA

CLASS AA DESIGNATED USES AND CRITERIA

Designated Uses-

These surface waters are designated for: cxisting or proposed drinking
water supplies; habitat for fish and other aquatic life and wildlife;
recreation; and water supply for industry and agriculture.

Parameter

Criteria

Aesthcetics
Dissolved oxygen

Sludge deposits-solid
refuse-floating solids-
oils and greasc-scum

Color

Suspended
and settleable solids

Silt or sand deposits

Turbidity

Indicator bacteria
Taste and odor
pH

Allowable
Temperature
Increase

Chemical constitucnts

Nutrients

Sodium

Biological Condition

Uniformly excellent.
Not less than 5 mg/L at any time.

None other than of natural origin.

None other than of natural origin.

None in concentrations or combinations which would impair designated
uses; none aesthetically objectionable; none which would significantly alter
the physical or chemical composition of the bottom; none which would
adversely impact aquatic organisms living in or on the bottom substrate.

None other than of natural origin except as may result from normal
agricultural, road maintenance, construction activity or dredging activity or
discharge of dredged or fill materials provided all reasonable controls or Best
Management Practices are used in such activities and all designated uses are
protected and maintained.

Shall not exceed 5 NTU over ambient levels and none exceeding levels
necessary to protect and maintain all designated uses. All reasonable controls
or Best Management Practices are to be used to control turbidity.

See Appendix B.
None other than of natural origin.

As naturally occurs.

There shall be no changes from natural conditions that would impair any
existing or designated uses assigned to this Class and in no case exceed 85
°F, or in any case raisc the temperature of surface water more than 4 °T.

None in concentrations or combinations which would be harmful to
designated uses. Refer to Standards numbers 10, 11,12, 13, 14, 17 and 19.

The loading of nutrients, principally phosphorus and nitrogen, to any
surface water body shall not exceed that which supports maintenance or
attainment of designated uscs.

Not to exceed 20 mg/L.

Sustainable, diverse biological communities of indigenous taxa shall be
present. Moderate changes, from natural conditions, in the structure of the
biological communities, and minimal changes in ecosystem function may be
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evident; however, water quality shall be sufficient to sustain a biological
condition within the range of Connecticut Biological Condition Gradient
Tiers 1-4 as assessed along a 6 tier stressor gradient of Biological Condition
Gradient (See Appendix G).

10
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CLASS A DESIGNATED USES AND CRITERIA

Designated Uses -

These surface waters are designated for: habitat for fish and other aquatic
life and wildlife; potential drinking water supplies: recreation; navigation;
and water supply for industry and agriculture.

Parameter

Criteria

Aesthetics
Dissolved oxygen

Sludge deposits-solid
refuse-floating solids-
oils and grease-scum

Color

Suspended
and settleable solids

Silt or sand deposits

Turbidity

Indicator bacteria
Taste and odor
pH

Allowable
Temperature
Increase

Chemical constituents

Nutrients

Sodium
Biological Condition

Uniformly excellent.
Not less than 5 mg/L at any time.

None other than of natural origin.

None other than of natural origin.

None in concentrations or combinations which would impair designated
uses; none aesthetically objectionable; none which would significantly alter
the physical or chemical composition of the bottom; none which would
adversely impact aquatic organisms living in or on the bottom substrate.

None other than of natural origin except as may result from normal
agricultural, road maintenance, construction activity, dredging activity or the
discharge of dredged or fill materials provided all reasonable controls or Best
Management Practices are used in such activities and all designated uses are
protected and maintained.

Shall not exceed 5 NTU over ambient levels and none exceeding levels
necessary to protect and maintain all designated uses. All reasonable controls
or Best Management Practices are to be used to control turbidity.

See Appendix B.

None other than of natural origin.
As naturally occurs.

There shall be no changes from natural conditions that would impair any
existing or designated uses assigned to this Class and, in no case exceed 85
°F, or in any case raise the temperature of surface water more than 4 °F.

None in concentrations or combinations which would be harmful to
designated uses. Refer to Standards numbers 10, 11, 12, 13, 14, 17, and 19.

The loading of nutrients, principally phosphorus and nitrogen, to any
surface water body shall not exceed that which supports maintenance or
attainment of designated uses.

None other than of natural origin.

Sustainable, diverse biological communities of indigenous taxa shall be
present. Moderate changes, from natural conditions, in the structure of the
biological communities, and minimal changes in ecosystem function may be
evident: however, water quality shall be sufficient to sustain a biological
condition within the range of Connecticut Biological Condition Gradient
Tiers 1-4 as assessed along a 6 tier stressor gradient of Biological Condition
Gradient (See Appendix G).
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CLASS B DESIGNATED USES AND CRITERIA

Designated Uses -

water supply.

Parameter

Criteria

Aesthetics

Dissolved
oxygen

Sludge
deposits-solid
refuse floating
solids-oils and
grease-scum

Color

Suspended
and settleable
solids

Silt or sand
deposits

Turbidity

Indicator
bacteria

Taste and odor

ptl

Allowable
Temperature
Increase

Chemical
constituents

Nutrients

Good to excellent.

Not less than 5 mg/L at any time.

None except for small amounts that may result from the discharge from a
permitted waste treatment facility and none exceeding levels necessary to protect
and maintain all designated uses.

None which causes visible discoloration of the surface water outside of any
designated zone of influence.

None in concentrations or combinations which would impair the most sensitive
designated use; none aesthetically objectionable; none which would significantly
alter the physical or chemical composition of the bottom; and none which would
adversely impact aquatic organisms living in or on the bottom sediments; shall not
exceced 10 mg/l. over ambient concentrations.

None other than of natural origin except as may result from normal agricultural,
road maintenance. construction activity, dredging activity or discharge of dredged
or fill materials provided all reasonable controls or Best Management Practices
are used in such activities and all designated uses are protected and maintained.

Shall not exceed 5 NTU over ambient levels and none exceeding levels necessary
to protect and maintain all designated uses. All rcasonable controls or Best
Management Practices are to be used to control turbidity.

Refer to Appendix B

None that would impair any uses specifically assigned to this Class.
6.5-8.0

There shall be no changes from natural conditions that would impair any existing
or designated uses assigned to this Class and, in no case exceed 85 °F, or in any
case raise the temperalure of surface water more than 4 °F.

None in concentrations or combinations which would be harmful to designated
uses. Refer to Standards numbers 10, 11, 12, 13, 14, 17, and 19.

The loading of nutrients, principally phosphorus and nitrogen, to any surface
water body shall not exceed that which supports maintenance or attainment of
designated uses.

These surface waters are designated for: habitat for fish and other aquatic
life and wildlife; recreation; navigation; and industrial and agricultural
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Biological Sustainable, diverse biological communities of indigenous taxa shall be present.

Condition Moderate changes, from natural conditions, in the structure of the biological
communities, and minimal changes in ecosystem function may be evident;
however, water quality shall be sufficient to sustain a biological condition within
the range of Connecticut Biological Condition Gradient Tiers 1-4 as assessed
along a 6 tier stressor gradient of Biological Condition Gradient (See Appendix
G).

Note: Class B* surface water, applicable to Candlewood Lake, is a subset of Class B waters and is identical in all
ways to the designated uses, criteria and standards for Class B waters except for the restriction on direct discharges
stated in Water Quality Standard 9.

13
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CLASS SA DESIGNATED USES AND CRITERIA

These surface waters are designated for: habitat for marine fish, other
aquatic life and wildlife; shellfish harvesting for direct human
consumption; recreation; industrial water supply; and navigation.

Designated Uses -

Parameter

Criteria

Aesthetics

Dissolved oxygen

Sludge deposits-
solid refuse-floating
solids-oils and
grease-scum

Color

Suspended
and settleable solids

Silt or sand deposits

Turbidity

Indicator bacteria
Taste and odor
pH

Allowable

Temperature
Increasc

Chemical
constituents

Uniformly excellent.

Acute: Not less than 3.0 mg/L.

Chronic: Not less than 4.8 mg/L. with cumulative periods of dissolved
oxygen in the 3.0— 4.8 mg/l. range as detailed in Appendix C.

None other than of natural origin.

None other than of natural origin.

None other than of natural origin.

None other than of natural origin except as may result from normal
agricultural, road maintenance, construction activity, dredging activity
or the discharge of dredged or fill materials provided all reasonable
controls or Best Management Practices are used in such activitics and
all designated uses are protected and maintained.

None other than of natural origin except as may result from normal
agricultural, road maintenance, or construction activity, dredging
activity or discharge of dredged or fill materials provided all
reasonable controls and Best Management Practices are used to control
turbidity and none exceeding levels necessary to protect and maintain
all designated uses.

See Appendix B

As naturally occurs.
6.8-8.5

There shall be no changes from natural conditions that would impair
any existing or designated uses assigned to this Class and, in no case
exceed 83 °F., or in any case raise the temperature of the receiving
water more than 4 °F. During the period including July, August and
September, the temperature of the receiving water shall not be raised
more than 1.5 °F unless it can be shown that spawning and growth of
indigenous organism will not be significantly affected.

None in concentrations or combinations which would be harmful to
designated uses. Refer to Standards numbers 10, 11, 12, 13, 14, 17, and
19.
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The loading of nutricnts, principally phosphorus and nitrogen, to any
surface water body shall not exceed that which supports maintenance
or attainment of designated uses.

Sustainable, diverse biological communities of indigenous taxa shall be
present. Moderate changes, from natural conditions, in the structure of
the biological communities, and minimal changes in ecosystem function
may be evident; however, water quality shall be sufficient to sustain a
healthy, diverse biological community
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CLASS SB DESIGNATED USES AND CRITERIA

Designated Uses -

These waters are designated for: habitat for marine fish, other aquatic life
and wildlife; commercial shellfish harvesting; recreation; industrial water
supply; and navigation.

Parameter

Criteria

Aesthetics

Dissolved oxygen

Sludge deposits-solid
refuse-floating solids-
oils and grease-scum

Color

Suspended
and settleable solids

Silt or sand deposits

Turbidity

Indicator bacteria

Taste and odor

pH
Allowable

Temperature
Increase

Chemical
constituents

Good to excellent.

Acute: Not less than 3.0 mg/L.

Chronic:  Not less than 4.8 mg/l. with cumulative periods of dissolved
oxygen in the 3.0— 4.8 mg/L range as detailed in Appendix C.

None except for small amounts that may result from the discharge from a
grease waste treatment facility providing appropriate treatment and none
exceeding levels necessary to protect and maintain all designated uses.

None resulting in obvious discoloration of the surface water outside of any
designated zone of influence.

None in concentrations or combinations which would impair the designated
uses; none aesthetically objectionable; none which would significantly alter
the physical or chemical composition of bottom sediments; none which
would adversely impact organisms living in or on the bottom sediment.

None other than of natural origin cxcept as may result from normal
agricultural, road maintenance, construction activity, dredging activity or
discharge of dredged or fill materials provided all reasonable controls or
Best Management Practices are used in such activities and all designated
uses are protected and maintained.

None other than of natural origin except as may result from normal
agricultural, road maintenance, or construction activity, or discharge from a
waste treatment facility providing appropriate treatment, dredging activity
or discharge of dredged or fill materials provided all reasonable controls
and Best Management Practices arc used to control turbidity and none
exceeding levels necessary to protect and maintain all designated uses.

See Appendix B.

As naturally occurs. None that would impair any uses specifically assigned
to this Class.

6.8-85

There shall be no changes from natural conditions that would impair any
existing or designated uses assigned to this Class and. in no case exceed 83
°F, or in any case raise the temperature of the receiving water more than
4°F.  During the period including July, August and Scptember, the
temperature ol the receiving water shall not be raised more than 1.5 °F
unless it can be shown that spawning and growth of indigenous organisms
will not be significantly affected.

None in concentrations or combinations which would be harmful to
designated uses. Refer to Standards numbers 10, 11, 12, 13, 14, 17, and 19.

16
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The loading of nutrients, principally phosphorus and nitrogen. Lo any
sutface water body shall not exceed that which supports maintenance or
attainment of designated uses

Sustainable, diverse biological communities of indigenous taxa shall be
present. Moderate changes, from natural conditions, in the structure of the
biological communities, and minimal changes in ecosystem function may be
evident; however, water quality shall be sufficient to sustain a healthy, diverse
biological community
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LAKE TROPHIC CATEGORIES

The ranges of Total Phosphorus, Total Nitrogen. Chlorophyll-a, and Secchi Disk
Transparency appearing in Table 1 below are assessed collectively to determine the trophic state
of a lake. In addition to water column data, the trophic state of a lake is determined by the
percentage of the surface area covered by macrophytes in accordance with Table 2 below. For
the purpose of determining consistency with the WQS, the natural trophic state of a lake is
compared with the current trophic state to determine if the trophic state of the lake has been
altered due to excessive anthropogenic inputs. Lakes in advanced trophic states which exceed
their natural trophic state due to anthropogenic sources are considered to be inconsistent with
WQS.
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AQUATIC MACROPHYTES

Macrophytes are aquatic plants large enough to be seen without magnification. Macrophyte
distribution and abundance data are reviewed in conjunction with the water column data to
determine the trophic states of lakes or ponds. If macrophyte growth is very extensive (75 -
100% of water body area) and dense, the trophic state of a lake or pond is "highly eutrophic”
regardless of the water column data. If macrophyte growth is extensive (30 - 75% of water body
area) and dense, the trophic state is "mesotrophic” when the water column indication is
oligotrophic, and the trophic state is "eutrophic” when the water column indication is

mesotrophic or eutrophic.

)

o2 Percent of Macrophyte Cov

‘Oligotrophic

<30

Oligotrophic 30-75 Mesotrophic
>75 Highly Eutrophic
<30 Mesotrophic

Mesotrophic 30-75 Eutrophic
>75 Highly Eutrophic
<30 Eutrophic

Eutrophic 30-75 Eutrophic

>75 Highly Eutrophic
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GROUND WATER QUALITY STANDARDS

GW1. The policy of the Department in areas that are classified as GAA, GAA, or GA is
to maintain or restore all ground water in such areas to its natural quality.

GW2.

GW3.

GW4,

If the Commissioner determines that, with respect to a particular pollutant,
restoring or maintaining natural quality at a GAA, GAAs, or GA level is not
technically practicable, the Department’s policy is to:

(A)

B)

(©)

maintain or restore quality such that the ground water is suitable for
drinking and other domestic uses without treatment, and

maintain or restore quality such that the ground water will not adversely
affect surface water quality or prevent the maintenance or attainment of
any designated uses of surface waters to which that ground water
discharges, and

eliminate sources of pollution to such ground water to the extent that the
Commissioner determines to be technically practicable, and regulate
discharges to such groundwater so as to prevent pollution.

Ground water is deemed suitable for drinking and other domestic uses without
treatment when no pollutant in such groundwater:

(A)

(B)

(©)

(D)

(A)

(B)

exceeds a level which thc Commissioner of Public Health has determined,
pursuant to Section 22a-471 of the General Statues, creates or reasonably
can be expected Lo create an unacceptable risk of injury to the health or
safety of persons using such ground water for drinking or other personal or
domestic use,

is a carcinogen present at a concentration associated with a 1-x-10 © excess
cancer risk,

is a non-carcinogen present at a level exceeding that to which the human
population, including sensitive subgroups, can be exposed on a daily basis
without appreciable risk of adverse health effects during a lifetime, or

exceeds a level which the Commissioner determines, in consultation with
the Commissioner of Public Health, renders the ground water so
aesthetically impaired that a person cannot reasonably be expected to
consume or otherwise use it.

The policy of the Department in arcas classified as GB is:

to eliminate or reduce in the ground water any pollutant which presents a
hazard of fire, explosion, or toxic or hazardous emission to the
environment or othcrwise poses a threat to public safety or an

unacceptable risk to public health, and

to maintain the ground water at a quality that will not adversely affect the
quality of surface waters to which such ground water discharges or

21
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prevent the maintenance or attainment of any designated or existing uses
in such surface waters, and

to maintain a quality consistent with all designated and existing uses of'the
ground water, including its use for drinking without treatment if such
ground water has, prior to the adoption of these WQS, been utilized for,
and continues to be utilized, for drinking water, and

to regulate discharges to the ground water in order to prevent further
degradation of ground water quality.

GWS5. The policy of the Department in arcas classified as GC is:

(A)

(B)

©)

to eliminate or reduce in the ground water any pollutant which presents a
hazard of fire, explosion, or toxic or hazardous emission to the air or
otherwise poses a threat to public safety or an unacceptable threat to
public health, and

to maintain the ground water at a quality that will not adversely affect the
quality of surfacc waters to which such ground water discharges or
prevent the maintenance or attainment of any designated or cxisting uses
in such surface waters, and

to limit the impacts of waste discharges on ground water quality to those
which, despite the use of treatment technology. cannot be avoided and
which result from a discharge which is authorized by a permit under
Section 22a-430 of the General Statutes.

GW6. With respect to ground water whose quality is actually higher than that reflected
by the assigned classification. the Department’s policy is that such ground water
should be maintained at its existing high quality. To maintain such quality, the
Commissioner may require that:

(A)

(B)

a new, increased, or otherwise modified discharge to such ground water
shall be given trcatment such that, notwithstanding such classification, the
actual higher quality is maintained.

if after the adoption of these WQS there is an unpermitted release of’
pollutants to ground water which is classified GB but whose quality is
actually GA or GAA. such groundwater shall be remediated to the
standards for Class GA or GAA.

GW?7. The Commissioner may raise the ground water classification of any area if he
finds that such ground water meets the standards for the higher classification.

GW8 (A)

The Commissioner may consider an application to lower a ground water
Classification to GB. Such application shall be subject to the public
participation requirements of Section 22a-426 of the General Statutes and
shall:

3
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(i) describe the nature and extent and date of commencement of
pollution of the ground water proposed to be reclassified,

(i) identify all sources of drinking water in the area whose ground
water is proposed to be reclassified and identity all existing uses of
ground water within and down gradicnt of such area,

(iii)  assess the potential of the subject area to produce ground water in
an amount suitable for a public water supply,

(iv)  describe all past and present land uses in the subject area with dates,
and

W) provide such other information the Commissioner may reasonably
require to determine the most appropriate ground water
classification.

A ground water classilication shall not be lowered to GB unless the
applicant has satisfactorily demonstrated that; any person within or down
gradient of the area to be reclassified and extending to an area previously
classified as GB or to a surface water body to which the groundwater
discharges will be provided with an adequate public water supply, and that
lowering of a ground water classification will not prevent attainment of
adjacent surface water quality goals or present unacceptable health risks,
and

(i) that the ground water to be reclassified is polluted as a result of
intense urban, commercial, or industrial development which
occurred prior to 1981, and the hydrologic conditions of the
subject area are not suitable for the development of a significant
public water supply, or

(ii)  the ground water proposed to be reclassified is polluted and
remediation of such ground water to a quality suitable for drinking
without treatment is not technically practicable, or

(iii)y  there is an overriding social or economic justification for
reclassifying the ground water to GB and the proposed
reclassification is supported by the affected municipality or
municipalities, as affirmed, in writing, by the chief executive
officer(s) of the municipality or municipalities. I'or the purpose of
this Standard an ““affected municipality” is one in which ground
water classifications arc to be altered. “social justification” means
a specific social need of the affected municipality or the state and
“economic justification™ means avoidance of an economic impact
that would substantially impair or otherwise detrimentally affect
the economy of the community or the state. The applicant must
also demonstrate that the purposes for the reclassification will not
result in development that is inconsistent with the State Policies
Plan for Conservation and Development as adopted pursuant to
Section 16a-30 of the General Statutes.
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GW9. The Commissioner may consider an application to lower a ground water
classification to GC. Any such application shall be subject to the public
participation requirements of Section 22a-426 of the General Statutes and:

(A)

(B)

Such application shall be accompanied by a completed application under
Section 22a-430 of the General Statutes for a permit to discharge leachate
from a solid waste land disposal facility to the subject ground water.

A ground water classification shall not be lowered to GC unless the
applicant has satisfactorily demonstrated that:

(i) there is an overriding social or economic justification for
reclassifying the ground water to GC and the affected municipality
or municipalities have been notified of the proposed
reclassification; and

(ii)  the ground water proposed to be reclassified is not suitable for
development of a significant public water supply and is suitable for
waste treatment; and

(ili)  the subject arca is adjacent to and hydraulically connected with a
surface water body classified B or SB; and

(iv)  ina Section 22a-430 permit application the applicant has
delineatcd the zone of influence (see standard GW 10) of the
ground water proposed to be reclassified as extending from the
proposed solid waste land disposal facility to the receiving surface
water body, and the applicant owns the land overlying such zone of
influence, or has an easement with respect to such land which
easement is properly recorded and provides protections, as
described in subsection D(I) and D(2) of Standard GWI0, or
otherwise controls the zone of influence to the satisfaction of the
Commissioner.

GWI10. Zones of influence. The Commissioner may eslablish zones of influence
when, in the course of permitting discharges to the ground water under Section
22a-430 of the General Statutes, he allocates ground water and soil resources for
the treatment of pollutants. Within that zonc of influence the Section 22a-430
permittee will be allowed to degrade the ground water such that it may not meet
the standards for the assigned classification or be suitable for uses designated by
these Water Quality Standards for such classification.

(A)

(B)

For a subsurface sewage disposal system permitted under authority
delegated pursuant to Section 22a 430- 1 of the Regulations of
Connecticut State Agencies to the Commissioner of Health and Addiction
Scrvices, the zone of influence shall be that area required by thc minimum
separating distances established in Section 19- 13-B 103d of the
Regulations of Connecticut State Agencies.

For discharges to ground water of treated domestic sewage other than
discharges of domestic sewage identified in subparagraph GW10(A),

24
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agricultural wastes, and storm water, the zone of influence shall be the
area in which such discharge causcs the ground water to be 1) altered in
quality from its natural condition. or 2) lowered in quality from that which
is suitable for drinking and other domestic uses without treatment. The
Commissioner may require the applicant for a permit under Section 22a-
430 of the General Statutes to submit for the Commissioner’s approval an
engineering plan showing the areal extent of any such zone of influence.

The applicant for a permit under Section 22a-430 of the General Statutes
authorizing a discharge other than a discharge of treated domestic sewage,
agricultural waste, or storm water shall delincate the zone of influence
associated with the proposed discharge. Such zone of influence shall
include all areas beneath which the ground water which is or may be
affected in quality by such discharge. The Commissioner may require that
such zone of influence extend to a receiving water body with a
classification of B or SB.

The Commissioner may require the applicant for a permit under Section
22a-430 of the General Statutes to demonstrate that he has acquired rights
to the zone of influence of the proposed discharge. Acquisition of such
rights means that the applicant owns the land overlying such zone, has
obtained an easement with respect to such land and has recorded such
easement in the applicable Town Clerk’s office, or otherwise controls such
zonc to the Commissioner’s satisfaction. Any such easement or G other
control mechanism shall: 1) provide the applicant with the exclusive right
to use the ground water in such zone and such right to enter the land
overlying such zone as the Commissioner deems necessary to
accommodate monitoring or remediation, and 2) assure that the ground
water within such zone will not be used for potable water supply.

The delineation by a Section 22a-430 permit applicant of the zone of
influence of a proposcd waste discharge indicates that the underlying
ground water may not be suitable for human consumption or other uses.
Installation of a withdrawal well in or ncar such a zone of influence may
result in an induced flow of poliuted ground water to such well. When
reviewing an application to withdraw groundwater pursuant to
Connecticut’s Water Diversion Policy Act, General Statutes Sections 22a-
365 et scq., the Commissioner considers the potential impacts on water
quality attributable to induced flow of polluted water from a zone of
influence associated with a waste discharge.

GW11. The Department’s classification of ground water, whether as GB, GC, or
otherwise, conveys no right to degrade that ground water or to utilize less
effcctive treatment measures than those utilized for discharges to groundwater
designated for use as potable water. Domestic sewage shall be given the same
treatment regardlcss of the classification of the groundwater to which such
sewage is discharged.

GWi2.

The Commissioner applies the following policies in reviewing applications
under Section 22a-430 of the General Statutes to discharge waste to ground
water:

25
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Class GAA Ground Waters: The Commissioner does not issue permits
authorizing a discharge to class GAA ground water unless such discharge
is of trcated domestic scwage as defined in Section 22a-430-1 of the
Regulations of Connecticut State Agencies, waste generated by certain
agricultural practices, certain water trealment waste waters from public
water supply treatment systems, or certain minor cooling waters or clean
waters. If a GAA area is within an Aquifer Protection Area designated in
accordance with Section 22a-354 of the Genceral Statutes, the
Commissioner does not issue permits authorizing a groundwater discharge
that conflicts with anyregulation adopted pursuant to Section 22a-354(i) of
the General Statutes

Class GAAs Ground Waters: The Commissioner does not issue permits
authorizing a discharge to class GAA ground water unless such discharge
is of treated domestic sewage as defined in Scction 22a-430-1 of the
Regulations of Connecticut State Agencies, waste generated by certain
agricultural practices, certain waler trealment waste waters from public
water supply treatment systems, or certain minor cooling waters or clean
waters. If a GAAs area is within an Aquifer Protection Area designated in
accordance with Section 22a-354 of the General Statutes, the
Commissioner does not issue permits authorizing a groundwater discharge
that conflicts with any regulation adopted pursuant to Section 22a 354(i)
of the General Statutes.

Class GA Ground Waters: The Commissioner does not issue permits
authorizing a discharge to class GA ground watcr unless such discharge is
allowed under subparagraph (A) of this standard or is a Discharge from a
septage treatment system or of other wastes that are predominantly human,
plant, or animal in origin so long as any such wastcs arc of natural origin,
easily biodegradable and, it properly managed, pose no threat of pollution
to the ground water. The ground water plume generated by a discharge of
septage treatment system must terminate in a stream with classification of
B or SB unless the permittee treats the discharge in a manner which the
Commissioner determines is adequate to maintain class A watcr in the
receiving stream.

Class GB Ground Waters: The Commissioner may issue permits
authorizing a waste discharge to class GB ground water if such discharge
would be allowable in a GA area under subparagraph (C) of this standard
or if such discharge meets all ol the following criteria:

(i) the Commissioner has determined that such waste is generated by u
source which is unlikely to produce persistent pollutants or
pollutants that do not biodegrade in soil.

(iiy  thc waste will be treated as necessary to render it amenable to
attenuation by the receiving soil so that the groundwater will not
be impaired.

(iii))  such discharge otherwise conforms with all applicablec lcgal
requirements and standards.
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Appendix C

Database of Sanitary Survey Results
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Old Colony Beach Club
Property Database and Sanitary Survey Results
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Qld Colony Beach Club
Property Database and Sanitary Survey Results
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OLD COLONY BEACH CLUB ASSOCIATION
SANITARY SURVEY INSPECTION FORM

Date: Time:
Weather:
Address:
Owner:
Source; = Owner o Renter 1 Other:
5 Owned since:
Well: 7 Yes 2 No Inuse? o Yes 1 No CWC customer: 2 Yes 1o No
Usage: o Seasonal 2 Year Round Age of House:
o Single Family 2 Multi-Family No. Occupants:
No. Bedrooms: Washer? o Yes o No
Disposal? o Yes o No

Type of Septic System:

n Cesspool o Leaching Trench
o Septic Tank o Drywell/Leaching Pit
o Unknown o Separate Laundry Drywell
o Other:

Age of System: Repairs:

Reported Problems:
o Frequent Pumping Required
o Backup of Fixtures
o Odor
o Breakout to Ground

Observations:
r1 Breakout to Ground Surface o Saturated leaching area
a Discharge to storm drain/CB 0 Heavy green growth

F m Discharge to watercourse o Past failure indicated
r Plumbing backup/problem reported S o Qdor in disposal area
o Laundry discharge to ground o Odor in adjacent storm drain
o Frequent pumping reported
o Small available area o Suspicious discharge piping
o Shallow groundwater <3'
o Extensive bedrock outcropping NPD o Recent repair evident or reported
M o <25 from wetlands/surface water o No problems noted

o < 75 feet from adjacent well
0 Soil drain/sump pump discharge

0 Extreme slope >25%

RFP ENGINEERING, LLC



Property Sketch

Field Notes:

RFP ENGINEERING, LLC



Appendix D

Water Quality Sampling Results
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PHOENIX ==

Furrronmental Laboralories, Inc

Friday, August 26, 2011

RFP Engineering, LLC
188 N. Main St.
Southington, CT 06489

ProjectID: OCBCA
Sample ID#s: BA66176 - BA66184

This laboratory is in compliance with the QA/QC procedures outlined in EPA 600/4-79-
019, Handbook for Analytical Quality in Water and Waste Water, March 1979, SW846
QA/QC and NELAC requirements of procedures used.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you have any questions concerning this testing, please do not hesitate to contact
Phoenix Client Services at ext. 200.

Sincerely yours,

c/ﬁ/ﬂ ik

Phyllis Shiller
Laboratory Director

NELAC - #NY11301

CT Lab Registration #PH-0618
MA Lab Registration #MA-CT-007
ME Lab Registration #CT-007

NH Lab Registration #213693-A,B
NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530
Rl Lab Registration #63

VT Lab Registration #VT11301

587 East Middle Tumnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823




PHOENIX 5= X

Environmental Laboratories, Inc.

587 East Middle Tumpike, P.0.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
i FOR: RFP Engineering, LLC
AnalySIS Repon 188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 10:50
Location Code: SPECIAL2 | S Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: :
Laboratorv Data SDG ID: GBA66176
Phoenix ID: BA66176
Project ID: OCBCA
Client ID: S-1
Parameter Result RL  Units Date Time By Reference
Escherichia Coli 520 10 /100 mis os/18/11 16:50 KR SM9222G
Total Coliform >2000 10 /100 mis 08/18/11 1650 K/R SM 9222B
Ammonia as Nitrogen 0.04 0.02  mg/L 08/24/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/19/11 5:48 BS/EG 300.0
Nitrate as Nitrogen 0.79 0.05 mg/L 08/19/11 548 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 0.55 0.1 mg/L 08724/11 WM E351.1

Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level

This report must not be reproduced except in full as defined by the attached chain of custody.

August 29, 2011

Page 10of 9 Ver 1




PHOENIX 5=

Environmental Laboratories, Inc. S T
587 East Middle Tumpike, P.O.Box 370, Mancheslter, CT 06045 ’
Tel. (860) 645-1102 Fax (860) 645-0823
i FOR: RFP Engineering, LLC

AnalySIS Repon 188 N. Main St.

August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 11:40
Location Code: SPECIAL2 | S Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: Laboratorv Data SDG ID: GBA66176

Phoenix ID;: BA66177
Project ID:  OCBCA

Client |D: S-2

Parameter Result RL  Units Date Time By Reference
Escherichia Coli 300 10 /100 mis 08/18/11 16:50 KR SM9222G
Total Coliform >2000 10 /100 mis 08/18/11 16:50  K/R SM 92228
Ammonia as Nitrogen 0.17 0.02 mg/L 08/24/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/19/11 5:58 BSI/EG 300.0
Nitrate as Nitrogen 1.8 0.05 mg/L 08/19/1 5:58 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 0.69 0.1 mg/L 08/24/11 WM E351.1
Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

Z7
Shiller, Laboratory Director

Phylli
August 29, 201 1
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Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
i FOR: RFP Engineering, LLC
Analysis Report e
| August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 11:35
Location Code:  SPECIAL2 | S Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: .
Laboratorv Data SDG ID: GBA66176
Phoenix ID: BA66178
Project ID:  OCBCA
Client ID: S-3
Parameter Result RL  Units Date Time By Reference
Escherichia Coli 340 10 /100mis 08/18/11 16:50 KR SM9222G
Total Coliform >2000 10 /100 mls 08/18/11 16:50 KR SM 92228
Ammonia as Nitrogen 0.1 0.02 mg/L 08/24/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/19/11 6:08 BS/EG 300.0
Nitrate as Nitrogen 24 0.05 mglL 08/19/11 6:08 BS/EG 300.0/3056
Nitrogen Tot Kjeldahl 0.82 01 mgl/L 08724/11 WM E351.1

Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level

This report mus! not be reproduced except in full as defined by the attached chain of custody.

/75% ol

Phylli Laboratory Director
August 29, 2011

Page 3019 Ver 1




PHOENIX

Environmental Laboratories, Inc. Rk NY 1100
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 !
Tel. (860) 645-1102 Fax (860) 645-0823
i FOR: RFP Engineering, LLC

Analysis Report 188 N. Main St.

August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 11:45
Location Code: SPECIAL2 | CB Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By” below
P.O.# Laboratory Data SDG ID: GBA66176

Phoenix ID: BA66179
Project ID: OCBCA

Client ID: CB-1

Parameter Result RL  Units Date Time By Reference
Escherichia Coli 30 10 /100 mis 08/18/11 16:50 K/R SM9222G
Total Coliform >2000 10 /100mis 08/18/11 1650 KR SM 92228
Ammonia as Nitrogen 0.44 0.02  mg/L 08/24/11 WM E350.1
Nitrite as Nitrogen 0.02 0.01 mg/t 08/19/11 6:18 BS/EG 300.0
Nitrate as Nitrogen 3.5 0.05 mg/L 08/19/11 6:18 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 33 01 mg/L 08/24/11 WM E351.1
Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

Z/IN

Phyllis/Shiller, L.aboratory Director
August 29, 2011
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PHOENIL

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY# 11301
Tel. (860) 645-1102 Fax (860) 645-0823
AnalySiS Report FOR: RFP Engineering, LLC
188 N. Main St.

August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 13:20
Location Code: SPECIAL2 | CB Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By” below
P.O.#: Laboratow Data SDG ID: GBA66176

Phoenix ID: BA66180
Project 1D; OCBCA

Client ID: CB-2

Parameter Result RL  Units Date Time By Reference
Escherichia Coli 70 10 /100 mis 08/18/11 16:50  K/R SM9222G
Total Coliform >2000 10 /100 mis 08/18/11 16:50 /R SM 92228
Ammonia as Nitrogen 1.5 0.02  mg/l 08/24/11 WM E350.1
Nitrite as Nitrogen <0.01 0.0 mg/L 08/19/11 6:28 BS/EG 300.0
Nitrate as Nitrogen <0.05 0.05 mgiL 08/19/11 6:28 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 2.8 0.1 mg/L 08/24/11 wM E351.1
Comments:

If there are any questions regarding this data, please cail Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the aftached chain of custody.

s

Phyllis/Shiller, Laboratory Director
August 29, 2011

Page 50of 9 Ver 1
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PHOENIX:Z=

b

Environmental Laboratories, Inc.

587 East Middle Tumpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
AnaIySiS Repor[ FOR: RFP Engineering, LLC
188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 13:35
Location Code: SPECIAL2 | CB Received by: L8 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#:
Laboratow Data SDG ID: GBA66176
Phoenix ID: BA66181
Project ID:  OCBCA
Client ID: CB-3
Parameter Resuit RL  Units Date Time By Reference
Escherichia Coli >1000 10 1100 mis 08/18/11 16:50 K/R SM9222G
Total Coliform >2000 10 /300 mls 08/18/11 16:50 KR SM 92228
Ammonia as Nitrogen 31 0.02 mg/L 08/24/11 WM E350.1
Nitrile as Nitrogen < 0.01 0.01 mg/L 08/19/11 6:38 BS/EG 300.0
Nitrate as Nitrogen 3.1 005 mg/L 08/19/1 8:38 BS/EG 300.0/9058
Nitrogen Tot Kjeldaht 5.3 0.1 mg/lL 08/24/11 WM E351.1

Comments:

If there are any guestions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced excepl in fulf as defined by the attached chain of custody.

/7?/4 P

Phyllis/Shiller, Laboratory Director
August 29, 2041

Page 6 of 9 Ver 1
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PHOENIX 5=

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.0O.Box 370, Manchester, CT 06045

NY # 11301

Tel. (860) 645-1102 Fax (860) 645-0823
i FOR: RFP Engineering, LLC
AnalyS|s RepOn 188 N. Main St.
August 26, 2011 Southington, CT 06489

Sample Information Custody Information Date Time
Matrix: GROUND WATER Collected by: 08/18/11 13:35
Location Code: SPECIAL2 | GW1 Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: 4

La boratow Data SDG ID: GBA66176

Phoenix ID: BA66182

Project ID:  OCBCA
Client ID: GW-1
Parameter Result RL  Units Date Time By Reference
Escherichia Coli 20 10 /100 mis 08/18/11 16:50 KR SM9222G
Total Coliform 610 10 /100 mis 08/18/11 16:50 K/R SM 92228
Ammonia as Nitrogen 0.47 0.02  mg/L 08/25/11 WM E350.1
Nitrite as Nitrogen 0.04 0.01  mg/L 08/19/11 6:48 BS/EG 300.0
Nitrate as Nitrogen 7.5 025 mg/L 08/23/11 0:13 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 1.8 0.1 mg/L 08725 WM E351.1

Comments:
If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

ﬂf/a A

Phyllis/Shiller, Laboratory Director
August 29, 2011

Page 7 of 9 Ver 1




PHOENIX 'S

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
1 rt FOR: RFP Engineering, LLC
Ana|yS|s Repo 188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: GROUND WATER Collected by: 08/18/11 14:20
Location Code:  SPECIAL2 |W Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: LabOratOW Data SDG ID: GBA66176
Phoenix ID: BA66183

Project ID:  OCBCA
Client ID: W-1
Parameter Result RL  Units Date Time By Reference
Escherichia Coli >1000 10 Noomis 08/18/11 16:50 KR SM9222G
Total Coliform >2000 10 /100 mis 08/18/11 16:50 KR SM 92228
Ammonia as Nitrogen 5.8 0.04 mg/L 08/25/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/19/11 6:59 BS/EG 300.0
Nitrate as Nitrogen <0.05 0.05 mg/L 08/19/11 6:59 BS/EG 300.0/8056
Nitrogen Tot Kjeldahl 8.1 02  mgl 08/25/11 WM E351.1

Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level

This report must not be reproduced except in full as defined by the attached chain of custody.

ff% By

Phylli .aboratory Director
August 29, 2011
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PHOENIX &=

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

NY # 11301

Tel. (860) 645-1102 Fax (860) 645-0823
sis Report FOR: RFP Engineering, LLC
Analy p 188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/18/11 14:40
Location Code: SPECIAL2 | CB Received by: LB 08/18/11 16:06
Rush Request: Analyzed by: see "By" below
P.O.#: S
La boratorv Data SDG ID: GBA66176
Phoenix ID: BA66184
ProjectID:  OCBCA
Client ID: CB-4
Parameter Result RL  Units Date Time By Reference
Eschenichits Col 110 10 1100 mis 08/18/11 16:50 KR SM9222G
Total Coliform >2000 10 /100 mis 08/18/M1 16:50 KR SM 82228
Ammonia as Nitrogen 34 0.02  mg/L 08/25/11 WM E350.1
Nitrite as Nitrogen 0.03 0.01  mg/L 08/19/11 7:59 BS/EG 300.0
Nitrate as Nitrogen 0.41 0.05 mg/L 08/19/11 7:59 BSIEG 300.0/9056
Nitrogen Tot Kjeldahl 42 0.1 mg/L 08/25/11 WM E351.1

Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level

This report must not be reproduced except in full as defined by the attached chain of custody.

ﬁé/é il

Phylli Laboratory Director
August 29,2001
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PHOENIX'S

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
QA/QC Report
August 29, 2011 QA/QC Data SDG I.D.: GBAB6176
MS % %
Dup LCS LCSD LCs MS Dup Rec RPD

Parameter Blank RPD % % RPD Rec% Rec% RPD Limits Limits
QA/QC Batch 183211, QC Sample No: BAG6049 (BAG6176, BAG6177, BA66178, BAB6179, BAB6180, BABG181)

Ammoma as Nitrogen BDL 4] 102 109 85-115 20

Nitrogen Tot Kjeldaht BDL 13.3 108 103 85- 115 20
QA/QC Batch 183096, QC Sample No: BA66179 (BABE176, BAB6177, BAB61/8, BAG6179, BAG6180, BAB6181, BABG182, BAG6183)

Nitrate as Nitrogen 8DL o 102 101 85-115 20

Nitrite as Nitrogen BDL NC 108 99.7 85115 20
QA/QC Batch 183097, QC Sample No: BA66195 (BA66184)

Nitrate as Nitrogen BDL 0 101 104 85- 115 20

Nitrite as Nitrogen BDL NC 106 90.7 85-115 20
QA/QC Batch 183307, QC Sampte No: BAGE6685 (BAG6182, BAG6183, BAG6184)

Ammonia as Nitrogen BDL 0 106 101 85-115 20

Nitrogen Tot Kjeldahl BOL 1.10 111 100 85- 115 20
QA/QC Batch 183260, QC Sample No: BA67033 (BA66182)

Nitrate as Nitrogen BDOL NC 99.8 97.3 85-115 20

Nitrite as Nitrogen BDL NC 102 104 85-115 20
If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

RPD - Relative Percent Difference

LCS - Laboratory Control Sample ,/O

LCSD - Laboratory Control Sample Duplicate ,(’/ % ‘/3 !' @

- Matri ik s e .
MS - Matrix Spike Phyllis/Shiller, Laboratory Director

MS Dup - Matrllx Spike Duplicate August 28, 2011
NC - No Criteria

Page 1 of 1
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Fuviranmenltal laboratorres, luc.

Friday, August 26, 2011

RFP Engineering, LLC
188 N. Main St.
Southington, CT 06489

Project ID:  OCBCA
Sample ID#s: BA67027 - BA67030

This laboratory is in compliance with the QA/QC procedures outlined in EPA 600/4-79-
019, Handbook for Analytical Quality in Water and Waste Water, March 1979, SW846
QA/QC and NELAC requirements of procedures used.

This report contains results for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you have any questions concerning this testing, please do not hesitate to contact
Phoenix Client Services at ext. 200.

Phyllis Shiller
Laboratory Director

NELAC - #NY11301

CT Lab Registration #PH-0618
MA Lab Registration #MA-CT-007
ME Lab Registration #CT-007

NH Lab Registration #213693-A,B
NJ Lab Registration #CT-003

NY Lab Registration #11301

PA Lab Registration #68-03530
RI Lab Registration #63

VT Lab Registration #VT11301

587 East Middle Tumpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 645-1102 Fax (860) 645-0823
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PHOEVIY S A

Environmental Laboratories, Inc.

587 East Middle Tumpike, P.0.Box 370, Manchester, CT 06045 NY #1130
Tel. (860) 645-1102 Fax (860) 645-0823
i R FOR:  RFP Engineering, LLC
Analy5|5 eport 188 N. Main St.
August 26, 2011 Southington, CT 06489

Sample Information Custody Information Date Time
Matrix: GROUND WATER Collected by: 08/22/11 11:15
Location Code: SPECIAL2 | OCB W Received by: LDF 08/22/11 13:57
Rush Request: Analyzed by: see "By" below

P.O.#: LaboratOrV Data SDG ID: GBA67027

Phoenix ID: BA67027
Project ID:  OCBCA

Client ID: OCB-W2

Parameter Result RL  Units Date Time By Reference
Escherichia Coli <10 10 /100 mis 08/22/11 17:00 KR SM9222G
Total Coliform 40 10 /100 mis 08/22/11 17:00 K/R SM 92228
Ammonia as Nitrogen 0.04 0.02 mg/L 08/26/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/23/11 0:45 BS/EG 300.0
Nitrate as Nitrogen 71 0.05 mg/L 08/23/M 0:45 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 1 0.1 mglL 08/26/11 WM E351.1
Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

l‘hylliéiller. Laboratory Director
August 29,2011

Page 1of 4 Ver 1
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PHOENIX -

Environmental Laboratories, Inc.

587 East Middle Turnpike, P.Q.Box 370, Manchester, CT 06045 NY # 11301
Tel. (860) 645-1102 Fax (860) 645-0823
Analvsis Report FOR: RFP Engineering, LLC
y p 188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: GROUND WATER Collected by: 08/22/11 11:40
Location Code: SPECIAL2 | OCB W Received by: LDF 08/22/11 13:57
Rush Request: Analyzed by: see "By" below
P.O.#:
Laborator\l Data SDG ID: GBA67027
Phoenix 1D: BA67028
Project ID: OCBCA
Client ID: OCB-W3
Parameter Result RL  Units Date Time By Reference
kscherichia Coli <10 10 /100 mis 08/22/11 17.00 KR SM9222G
Total Coliform <10 10 1100 mis 08/22/11 17:00 K/R SM 92228
Ammonia as Nitrogen 0.06 0.02  mg/L 08/26/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/23/Mm 1:05 BS/EG 300.0
Nitrate as Nitrogen < 0.05 0.05 mgll. 08/23/11 1:05 BS/EG 300.0/9056
Nitrogen Tot Kjeidahi 018 01 mgiL 08/26/11 WM E351.1

Comments:
If there are any questions regarding this data, please call Phoenix Client Services at extension 200.

ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

Phylli boratory Director
August 29, 2011

Page 2of 4 Ver 1




Environmental Laboratories, Inc.

587 Easl Middle Yurnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823
| I Re ort FOR: RFP Engineering, LLC
Ana ys S p 188 N. Main St.
August 26, 2011 Southington, CT 06489

Sample Information Custody Information Date Time

Matrix: GROUND WATER Collected by: 08/22/11 11.55

Location Code: SPECIAL2 | OCBW Received by: LDF 08/22/11 13:57

Rush Request: Analyzed by: see "By" below

P.O.#: Laboratorv Data SDG ID: GBA67027
Phoenix ID: BA67029

Project ID: OCBCA

Client ID: OCB-W4

Parameter Result RL Units Date Time By Reference

Escherichia Coli <10 10 /100 mis 08/22/11 1700 WR SM9222G

Total Caliform 50 10 100 mis 08/22/11 17:00 KR SM 92228

Ammonia as Nitrogen <0.02 0.02 mg/L 08/26/11 WM E350.1

Nitrite as Nitrogen < 0.01 0.0t  mg/L 08/23/11 1:16 BS/EG 300.0

Nitrate as Nitrogen 4.5 0.05 mgil 08/23/11 1:16 BS/EG 300.0/9056

Nitrogen Tot Kjeldahl 0.4 61 mgiL 08/26/11 WM E351.1

Comments;

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level
This report must not be reproduced except in full as defined by the attached chain of custody.

A

Phyllis/Shiller, Laboratory Director
August 29, 2011

Page 30f 4 Ver 1



PHOENIX 5.

Environmental Laboratories, Inc. o

587 East Middle Tumnpike, P.O.Box 370, Manchester, CT 06045 NY #1130
Tel. (860) 645-1102 Fax (860) 645-0823
Analvsis Report FOR:  RFP Engineering, LLC
da y p 188 N. Main St.
August 26, 2011 Southington, CT 06489
Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 08/22/11 12:10
Location Code: SPECIAL2 | OCB CB Received by: LDF 08/22/11 13:57
Rush Request: Analyzed by: see "By” below
P.O.# Laboratorv Data SDG ID: GBA67027
Phoenix ID: BA67030

Project ID:  OCBCA
Client 1D: OCB-CB5
Parameter Result RL  Units Date Time By Reference
Escherichia Coli >80 10 /100mis 08/22/11 17:00 KR SM9222G
Total Coliform >2000 10 /100 mis 08/22/11 17:00 KR SM 82228
Ammonia as Nitrogen 0.32 0.02 mg/L 08/26/11 WM E350.1
Nitrite as Nitrogen <0.01 0.01  mg/L 08/23/11 1:26 BS/EG 300.0
Nitrate as Nitrogen 1.6 0.05 mgiL 08/23/11 1:26 BS/EG 300.0/9056
Nitrogen Tot Kjeldahl 21 0.1 mg/L 08/26/11 WM E351.1

Comments:

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
ND=Not detected BDL=Below Detection Level RL=Reporting Level

This report must not be reproduced except in fuli as defined by the attached chain of custody.

s

Phylli}léhiiler, Laboratory Director
August 29, 2011

Page 4 0f 4

Ver 1



PHOENIX

Environmental Laboratories, inc.

NY # 11301

587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045
Tel. (860) 645-1102 Fax (860) 645-0823
QA/QC Report
August 29, 2011 QA/QC Data SDG1.D.: GBA67027
MS % %
Dup LCS LCSD LCS MS Dup Rec RPD

Parameter Blank RPD % % RPD Rec% Rec% RPD Limits Limits
QA/QC Batch 183376, QC Sample No: BA66987 (BA67027, BA67028, BA67029, BA67030)

Ammonia as Nitrogen BOL 0 106 98.5 85-115 20

Nitrogen Tot Kjeldah! BOL 60.4 114 113 85-11% 20
QA/QC Batch 183260, QC Sample No: BA67033 (BA67027, BA67028, BA67029, BA67030)

Nitrate as Nitrogen BDOL NC 99.8 97.3 85115 20

Nitrite as Nitrogen BOL NC 102 104 85-115 20

1 = This parameter is outside laboratory rpd specified recovery limits.
if there are any questions regarding this data, please call Phoenix Client Services at extension 200.

RPD - Relative Percent Difference

L.CS - Laboratory Control Sample j

LCSD - Laboratory Control Sample Duplicate 4 4 % ) !‘ é’é

MS - Matrix Spike . X J .

MS Dup - Matrix Spike Duplicate Phyllig’ Shiller, Laboratory Director
August 29, 2011

NC - No Ciriteria

Page 1 of 1
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Appendix E

Pollutant Renovation Analysis
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Appendix F

Community Subsurface Sewage Disposal System
Analysis




JACKSON ENGINEERING, LLC

- Environmental and Soil Consuliants -

289 High Road. Kensington, Connecticut 06037
Phone: 860-224-4063  Fax: 860-224-4372

July 29, 2011

Mr. Rabert F. Prybylo. P.E.
RFP Engineering, LLC

I 88 North Main Street
Southington, Connecticut (06489

Feasibility Assessment for Potential Off-Site Subsurface Sewage Disposal
Old Colony Beach Club Association, Old Lyme. Connecticul
JE Project No. 11-08

Dear Mr. Prybylo;

Per your request, Jackson Engineering, LLC has completed an assessment of potential locations
for off-site subsurface disposal of residential sewage within an approximately two-mile radius of
the Old Colony Beach Club Association, Old Lyme, Connecticul.

Project Overview

Jackson Engineering, 1LLC met with RFP Engineering, LLC on June 8, 2011 1o review the location
of the Old Colony Beach Club Association (the “Association™) property and to define an
approximate two-mile radius from Route 156, located at the northern property boundary for the
Association. On June 15", William Jackson conducted a windshield survey within the circular
area defined by the two-mile radius.

There are approximately 220 seasonal homes within the Association. RFP Engineering, LLC
calculated a present average daily sewage flow equal 10 54,244 gallon-per-day (“gpd™). This
value was later increased o 60,000 gpd to account for possible development and to represent a
future average daily sewage flow.

Potential Parcels for Subsurface Sewage Disposal

Jackson Engineering, LLC assumed that the potential dilution of the total nitrogen concentration
within the average daily sewage flow would be a significant limiting factor and estimated a
minimum of 45-acres of land areca would be required to attenuate a 37 mg/liter concentration of
total nitrogen (as nitrate) within the average daily sewage flow. This concentration of nitrogen is
typical of post-septic tank residential e¢ffluent that has undergone further mineralization within
the subsurface leaching process.



Mr. Robert F. Prybylo, P.E. JACKSON
July 29, 2011 ENGINEERING, LLC
Page 2

Jackson Engineering, LLC searched for properties within the circular area defined by the two-mile
radius that exhibited the following characteristics:

A vacant, un-developed, parcel greater than 45-acres in arca:
Favorable upland soils without significant limitations (c.g., shallow ground water,
shallow rock, compact till, steep slopes) based on information contained in the Soil
Survey of New London County': and,

e Sufficient oft-set distances from existing municipal water supply wells located in the
Town of Old Lyme.

Jackson Engineering, LLC identified seven potential suitable parcels for on-site sewage disposal
based on a review of available Town GIS mapping, topography maps, aerial photographs, and the
Soil Survey. The seven parcels are identified on the attached Figure 1. Parcels #1 through #4 are
located within the two-mile radius. Parcels #5, #6 and #7 are located just beyond the two-mile
radius and were later deemed too distant to be considered further.

Parcels #1 and #3 are each approximately 45 acres in area. These two parcels met the minimum
land area required for initial consideration; however, duc to limiting conditions, including the
existence of watercourses. and associated wetlands, the parcels were removed from further
consideration.

Parcels #2 and #4 appeared to be potentially suitable for a community subsurface sewage
disposal system and were selected for further consideration.

Feasibility of Selected Parcels

Jackson Engineering, LLC reviewed the following parcels where potential development of a
community subsurface sewage disposal leaching system for a 60,000 gpd future average daily
design flow warranted further consideration.

1 #71 Buttonball Road. Old Lyme, Connecticut. (Parcel #2 shown in Figure 1).

The potential suitable off-sitc parcel identified within the two-mile radius was the 107-acre,
#71 Buttonball Road parcel. This parcel is located approximately 1.0-miles northwest of the
Association. The parcel is bounded by Buttonball Road to the west, Mile Creek to the cast, and
the Northeast Corridor Railroad to the south. According to Sheet No. 85 of the New London
County Soil Survey, an approximately 23-acre sub-area of forested land in the eastern section of
the larger parcel is underlain by the “Hinckley gravelly sandy loam, 3 to 15% slopes™. This is a
deep, excessively drained, soil derived from stratified sand and gravel parent materials. The
permcability for this soil is described in the Soil Survey as "very rapid"

' Crouch, M.H. 1983. Soil Survey of New London County, Connecticut. U.S. Department of Agriculture,
Soil Conservation Service in conperation with the Connecticut Agricultural Experiment Station and the Storrs
Agricultural Experiment Station Sheet 85.
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July 29, 2011 ENGINEERING, LLC
Page 3

A conceptual subsurface sewage disposal leaching system, identified based on information
contained in Table 6 of the Connecticut Public Health Code-Regulations and Technical
Standards’, assuming a typical septic tank effluent quality, a < 10 min. per inch soil percolation
rate, and specification of 4' by 4' leaching galleries, would entail approximately 7,174 linear feet
of leaching system. A conceptual system configuration might include six rows of leaching
galleries, and each row composed of twelve 100-foot sections of leaching gallerics. The footprint
for such a leaching system configuration would extend approximately 1,250 linear feet in length
and encompass a minimum of three-acres of land.

Note: the above conceptual subsurface sewage disposal leaching system description is not based
on any prior evaluation of existing soils or subsurface conditions to determine potential limiting
conditions. Comprehensive site evaluation and testing would be required to collect the necessary
information to support an actual design for a community subsurface sewage disposal leaching
system on this parcel.

2. #130-1 Whippoorwill Road, Old Lyme, Connecticut, (Parcel #4 shown in Figure 1).

A second potential suitable, off-site parcel identified was the 87-acre, #130-1 Whippoorwill
Road parcel. This parcel is located approximately 1.8-miles north-northwest of the Association
on the north side of Interstate 1-95. The parcel is located east of Whippoorwill Road and is
bounded by Interstate 1-95 to the south. The southeastern corner of the parcel apparently abuts
Flat Rock Road and includes a section of Sawmill Brook. The parcel can be subdivided into
threc general sections based on information from Sheet No. 85 of the Soil Survey of New
London County:

e The western section of the parcel contains a north-south watercourse and an associated
expanse of poorly drained to very-poorly-drained wetland soils. This section of the parcel
is unsuitable for subsurface sewage disposal.

e The central section of the parcel contains a north-south-orientated forested ridge. The
“Charlton-Hollis fine sandy loams, very rocky, 15 to 45% slopes™ soil map unit
identified by the Soil Survey indicates glacial till parent materials that exhibit significant
slopes and shallow depths to bedrock. This section of the parcel is also unsuitable for
subsurface sewage disposal.

e The soils in the eastern section of the parcel are mapped as “Paxton and Montauk fine
sandy loams, 3 to 8% slopes™. These are soils derived from glacial till parent materials
that exhibit a dense “hard-pan”™ restrictive horizon located approximately 30-inches
below surface grade. The permeability for the hard-pan horizon is described as “slow™ to
“very slow".

2 Connecticut Public Health Code, Regulations and Technical Standards for Subsurface Sewage Disposal Systems.
January 2010. State of Connecticut, Department of Public Health. Environmental Engineering Program
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The land area, which could potentially be used for subsurface disposal, within this parcel is
approximately 24 acres. However, the shallow glacial-till soils in this area present severe
hydraulic limitations in the design of a system of this magnitude; these soils would not likely
have the capacity to accommodate the daily design flow within the subsurface. Therefore,
Jackson Engineering, LLC does not recommend further consideration of this parcel.

If you have any questions or comments regarding the information contained in this report, please

contact us at (860) 224-4063.

Sincerely,
JACKSON ENGINEERING, LLC

Z/JLJ. lidm

William A. Jackson, R.S., L.E.P.
Registered Soil Scientist
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JACKSON ENGINEERING, LLC

- Environmental and Soil Consultants -

289 High Road, Kensington, Connecticut 06037
Phone: 860-224-4063  Fax: 860-224-4372

August 3, 2011

Mr. Robert F. Prybylo, P.E.
RFP Engineering, LLC

188 North Main Street
Southington, Connecticut 06489

Feasibility Assessment for Potential Off-Site Subsurface Sewage Disposal

Cost Estimate for a Conceptual Community Subsurface Sewage Disposal Leaching System
Old Colony Beach Club Association, Old Lyme, Connecticut

JE Project No. 11-08

Dear Mr. Prybylo;

Jackson Engineering, LLC outlined a conceptual community subsurface sewage disposal leaching
system for the 60,000 gallon-per-day daily sewage flow in our July 29, 2011 letter report. The
conceptual design was based on soils characteristics for the eastern section of #71 Buttonball
Road, Old Lyme, as identified on Sheet No. 85 of the Soil Survey of New London County.'

A conceptual subsurface sewage disposal leaching system will require approximately 7,200 linear
feet of 4 by 4" leaching galleries. We have divided the total linear feet of leaching galleries
required into twelve units of lcaching area. Attached is a sketch of one unit of leaching area. This
unit consists of six rows of 4° by 4™ by 100 lincar feet of leaching chambers. three distribution
boxes (i.e., two high-level overflow and one equal elevation) and approximately 55 linear feet of
4" SDR 35 distribution piping. A total of twelve (12) of the above leaching system units will be
required to account for the total linear feet of leaching system required.

The attached cross-section of a 4x4 gallery shows 12-inches of stone aggregate around the sides of
each leaching gallery, non-woven filter fabric covering, and 6-inches of granular fill cover. These
features have been included in the cost estimate as well as 12-inches of stone aggregate at each

end.

The estimated cost to construct the above conceptual leaching system is Six Hundred Thirty
Thousand ($630,000.00) Dollars. This estimate was prepared for Jackson Engineering, LL.C by Mr.
Steven M. Romano, Sr., Construction Estimator. A copy of Mr. Romano’s cost estimate is

attached.

" Crouch. M.H. 1983. Soil Survey of New London County, Connecticut. U.S. Department of Agriculture.
Soil Conservation Service in cooperation with the Connecticut Agricultural Experiment Station and the Storrs
Agricultural Experiment Station. Sheet 85.
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Note; the cost estimate does not include specification of pre-treatment (i.e., septic tanks or
packaged treatment plants), distribution pumps, force main, or dosing chambers.

Please contact us at (860)) 224-4063 with questions or comments regarding the cost estimate.

Sincerely,
JACKSON ENGINEERING, LLC

4/%\4 Ldp_

William A. Jackson, R.S., L.E.P.
Registered Soil Scientist
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Steven M. Romano, Sr

DBA Romano & Sons Site Work Consulting
375 Beach Street

Goshen, CT 06756-2309

July 30, 2011

William Jackson

Jackson Engineering, LLC
289 High Road
Kensington, CT 06037

Dear Bill:

The following is the cost estimate you requested and is based on the conceptual
subsurface disposal leaching system design given to me.

This estimate assumes 7,200 linear feet of 4’ x 4’ precast concrete leaching galleries
divided into 12 units of leaching area each done in sequence until the final unit is
complete. Following the drawing and detail you provided each unit will consist of 600’
of H-20 rated gallery, three concrete distribution boxes, 4” SDR-35 gasket joint
distribution pipe, 3/4” stone aggregate along the sides as well as one foot one either end
of the trench, approved granular fill on the top of trench and approved non woven filter
fabric covering trench. The trench will be backfilled with excavated material, rough
graded, raked and hydro-seeded to restore site. The following is the breakdown of cost:

Materials including a 15% mark up for contractor - $434,409.24

Machine and labor based on 40 days to complete -  $120,000.00

Tree clearing of approximately 4 acres - $ 10,000.00
Stump, Grub and removal of stumps off site - $ 20,000.00
Site restoration (Grade, rake & hydro-seed) - 45,000.00
Total of project completed {12 units) - $629,409.24

Please remember this is only a cost estimate and in no way reflects the actual cost or
costs associated with doing this project and should be interpreted as such and is based on
information provided at this time. The following sheet will break down the above costs
in detail.

Thank you for the opportunity to help with this project. Ilook forward in working with
you in the future.
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Appendix G

Construction Cost Estimates




CONSTRUCTION COST ESTIMATE

Date: 16-Oct-11
Project: Old Colony Beach Waswtewater Management Plan
Description: COLLECTION SYSTEM WITHIN OLD COLONY BEACH

ALL COSTS ARE IN 2011 DOLLARS I

EST. UNIT
ITEM UNIT QTYy PRICE TOTAL

Gravity Sewer - Local Roads

6" PVC LF 6,000 $50 $300,000

8" PVC LF 6,237 $75 $467,775

10" PVC LF 700 $85 $59,500

12" PVC LF $100 $0
Force Main - Local Roads

3" DIP LF $50 $0

4" DIP LF $65 $0

6" DIP LF $80 $0
Force Main - State Roads

3" DIP LF $60 $0

4" DIP LF $75 $0

6" DIP LF $100 $0
Tee/Wye EA 225 $300 $67,500
Manholes

Gravity EA 33 $3,000 $99,000

Force Main EA $4, 500 $0
Pumping Stations EA 1 $400,000 $400,000

Site Acquisition LS $0
RR Crossings

Jacking LS $150,000 $0

Trenching LS $25,000 $0
Stream/River Crossing

LS $30,000 $0
RFP Engineering, LLC Page 1 of 2



EST. UNIT
ITEM UNIT QTY PRICE TOTAL
Bituminous Pavement
State Temp SY $20 $0
State Perm SY $12 $0
Local Temp SY 4,518 $9 $40,662
Local Perm SY 19,567 $12 $234,804
Rock Removal
Mechanical cY $250 $0
Blasting CY $125 $0
Maintenance and Protection of Traffic
ALLOW 1 $0
Subtotal: $1,669,241
Contingency (@15%): $250.386

Total Estimated Cost: $1,919,627

RFP Engineering, LLC Page 2 of 2



CONSTRUCTION COST ESTIMATE

Date: 16-Oct-11

Project: Old Colony Beach Waswtewater Management Plan

Description: COMMUNITY TREATMENT SYSTEM OPTION
[ ALL COSTS ARE IN 2011 DOLLARS

EST. UNIT
ITEM UNIT QTY PRICE TOTAL

Gravity Sewer - Local Roads

6" PVC LF 6,000 $50 $300,000

8" PVC LF 6,237 $75 $467,775

10" PVC LF 700 $85 $59,500

12" PVC LF $100 $0
Force Main - Local Roads

3" DIP LF $50 $0

4" DIP LF 5910 $65 $384,150

6" DIP LF $80 $0
Force Main - State Roads

3"DIP LF $75 $0

4" DIP LF 6,800 $90 $612,000

6" DIP LF $110 $0
Tee/Wye EA 225 $300 $67,500
Manholes

Gravity EA 33 $3,000 $99,000

Force Main EA 12 $4,500 $54,000
Pumping Stations EA 4 $400,000 $1,600,000

Site Acquisition LS 2 $100,000 $200,000
RR Crossings

Jacking LS 1 $150,000 $150,000

Trenching LS $25,000 $0
Stream/River Crossing

LS 1 $30,000 $30,000
RFP Engineering, LLC Page 1 of 2



EST. UNIT
ITEM UNIT QTY PRICE TOTAL
Bituminous Pavement
State Temp SY 6,044 $20 $120,889
State Perm SY 18,889 $12 $226,667
Local Temp SY 7,197 $9 364,777
Local Perm SY 31,357 $12 $376,279
Rock Removal
Mechanical CY 100 $250 $25,000
Blasting CcY 500 $125 $62,500
Maintenance and Protection of Traffic
ALLOW 1 $48,000 $48,000
Community Treatment System
Property Acquisition LS 1 $535,000 $535,000
20' Access Road LS 1 $175,000 $175,000
Sitework/utilities LS 1 $250,000 $250,000
SBR Treatment System LS 1 $750,000 $750,000
Disposal System LS 1 $629,409 $629.409
Subtotal: $7,287 445
Contingency (15%): $1,093,117
Technical Services @ 20%: $1,457,489
Legal and Administrative @ 3%: $218,623
Short Term Interest: $615,549
Subtotal: $10,672,223
DEP Grant: -$2,459,513
Net Local Share: $8,212,711
RFP Engineering, LLC
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CONSTRUCTION COST ESTIMATE

Date: 16-Oct-11

Project: Old Colony Beach Waswtewater Management Plan

Description: CONNECTION TO POINT O'WOODS SEWER SYSTEM
[ ALL COSTS ARE IN 2011 DOLLARS *]

EST. UNIT
ITEM UNIT QTY PRICE TOTAL

Gravity Sewer - Local Roads

6" PVC LF 6,000 $50 $300,000

8" PVC LF 6,237 875 $467,775

10" PVC LF 700 $85 $59,500

12" PVC LF $100 30
Force Main - Local Roads

3" DIP LF $50 $0

4" DIP LF 1,363 $65 $88,595

6" DIP LF $80 $0
Force Main - State Roads

3" DIP LF $60 $0

4" DIP LF 5,230 $75 $392,250

6" DIP LF $100 $0
Tee/Wye EA 225 $300 $67,500
Manholes

Gravity EA 33 $3,000 $99,000

Force Main EA 5 $4,500 $22 500
Pumping Stations EA 1 $400,000 $400,000

Site Acquisition LS $0
RR Crossings

Jacking LS 1 $150,000 $150,000

Trenching LS 1 $25,000 $25,000
Stream/River Crossing

LS 1 $30,000 $30,000
RFP Engineering, LLC Page 1 of 2



EST. UNIT
ITEM UNIT QTY PRICE TOTAL
Bituminous Pavement
State Temp SY 3,672 $20 $73,440
State Perm SY 11,475 $12 $137,700
Local Temp SY 5,275 $9 $47 477
Local Perm SY 22,899 $12 $274,785
Rock Removal
Mechanical CY 100 $250 $25,000
Blasting CY 500 $125 $62,500
Maintenance and Protection of Traffic
ALLOW 1 $24,000 $24,000
Modification of POW Pump Station
LS 1 $200,000 $200,000
Cost of Shared Facilities
LS 1 $909,091 $909,091
Subtotal: $3,856,113
Contingency (15%): $578,417
Technical Services During Intermunicipal Negotiations: $75,000
Technical Services @ 20%: $771,223
Legal and Administrative @ 3%: $115,683
Short Term Interest: $330,305
Subtotal: $5,726,741
DEP Grant: -$1.301,438
Net Local Share: $4,425,303

RFP Engineering, LLC Page 2 of 2




CONSTRUCTION COST ESTIMATE

Date: October 16, 2011
Project: Old Colony Beach Waswtewater Management Plan
Description: CONNECTION TO EAST LYME SEWER SYSTEM
ALL COSTS ARE IN 2011 DOLLARS —|
EST. UNIT
ITEM UNIT QTY PRICE TOTAL
Gravity Sewer - Local Roads
6" PVC LF 6,000 $50 $300,000
8" PVC LF 6,237 $75 $467,775
10" PVC LF 700 $85 $59,500
12" PVC LF $100 $0
Force Main - Local Roads
3" DIP LF $50 $0
4" DIP LF 1,000 $65 $65,000
6" DIP LF $80 $0
Force Main - State Roads
3" DIP LF $60 $0
4" DIP LF 12,400 $75 $930,000
6" DIP LF $100 $0
Tee/Wye EA 225 $300 $67,500
Manholes
Gravity EA 33 $3,000 $99,000
Force Main EA 5 $4,500 $22,500
Pumping Stations EA 2 $400,000 $800,000
Site Acquisition LS 1 $100,000 $100,000
RR Crossings
Jacking LS 1 $150,000 $150,000
Trenching LS $25,000 $0
Stream/River Crossing
LS 2 $30,000 $60,000
RFP Engineering, LLC Page 1 of 2



EST. UNIT
ITEM UNIT QTY PRICE TOTAL
Bituminous Pavement
State Temp SY 11,022 $20 $220,444
State Perm SY 34,444 $12 $413,333
Local Temp SY 4518 $9 340,662
Local Perm SY 19,567 $12 $234,804
Rock Removal
Mechanical CY 100 $250 $25,000
Blasting CY 500 $125 $62,500
Maintenance and Protection of Traffic
ALLOW 1 $80,000 $80,000
Subtotal: $4,198,019
Contingency (15%): $629,703
Technical Services During Intermunicipal Negotiations: $75,000
Technical Services @ 20%: $839,604
Legal and Administrative @ 3%: $125,941
Short Term Interest: $359.185
Subtotal: $6,227 451
DEP Grant: -$1.416.831
Net Local Share: $4,810,619
RFP Engineering, LLC Page 2 of 2




