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SECTION 1 

EXECUTIVE SUMMARY AND CONCLUSIONS 

1.1 EXECUTIVE SUMMARY 

Amston Lake is a 182 acre freshwater lake located on the border between the Towns of Lebanon 

and Hebron.  The lake itself is privately owned by the Amston Lake District, a tax district 

formed in 2002 by the Connecticut Legislature's merging of the Amston Lake Hebron Tax 

District and the Amston Lake Lebanon Tax District.  The portion of the District in the Town of 

Lebanon is a mostly seasonal community, including a significant number of small cottages built 

on small parcels of land.  Approximately 70% of the residences on the Lebanon side of the 

District are zoned for seasonal occupancy only.   

Due to concerns over the potential impact on Amston Lake water quality by the existing septic 

systems in the local community, the Connecticut Department of Environmental Protection (DEP) 

issued an Abatement Order in 1986 to both Hebron and Lebanon, requiring the preparation of an 

engineering study to evaluate the current and future wastewater needs of the Amston Lake area.  

A copy of the Abatement Order addressed to the Town of Lebanon is provided in Appendix A.  

In Hebron, the evaluation was performed and a wastewater collection system was installed with 

treatment at the Colchester-East Hampton Joint Facilities Water Pollution Control Facility in 

East Hampton.  In the years since the Abatement Order was initially issued, discussions 

regarding improved wastewater treatment have occurred in Lebanon, but no action has been 

taken.  Recently, due to increasing concerns about deteriorating lake water quality, the DEP has 

renewed their attention on Amston Lake, and the Town of Lebanon hired Wright-Pierce to 

conduct the required wastewater management study. 

Four different options were considered as potential acceptable means for wastewater 

management in the Amston Lake District, in the Town of Lebanon.  These options include: 

replacement and upgrade of existing on-site subsurface wastewater treatment and disposal 

systems to meet current state health code requirements; installation of innovative/alternative 

treatment technologies, capable of achieving increased nutrient removal, on individual 
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properties; construction of a community wastewater treatment facility serving only the Amston 

Lake area; and connection to the existing wastewater collection system in Hebron.   

Each of the alternatives is technically feasible to provide improved wastewater treatment and 

reduce the impact from the existing septic systems on Amston Lake water quality.  However, 

each option has a variety of differing advantages, disadvantages, costs, and other issues to 

consider.  This report describes the evaluation of the different wastewater management options. 

Based on the effectiveness in mitigating wastewater impacts on Amston Lake, acceptability to 

the Town and to the DEP, and both the capital and operating costs, it appears that a connection to 

the existing sewer would result in the most favorable long-term solution for Amston Lake's 

wastewater treatment and disposal needs. 

1.2 CONCLUSIONS 

A significant number of the existing properties appear to have limitations that affect the 

properties' ability to support a code compliant and/or effective conventional on-site, subsurface 

septic disposal system.  These limitations include small lots with limited acceptable soil 

conditions, shallow depth to ledge and/or groundwater, and inadequate septic tank and/or leach 

field design.  Due to both the above limitations and the close proximity of the existing subsurface 

systems to Amston Lake, it is likely that the many of properties, particularly those along 

Deepwood Drive, are contributing to the nutrient pollution of Amston Lake. 

Stormwater runoff is also a contributing factor to lake pollution, but an extensive evaluation of 

stormwater management alternatives was not included in the scope of this study. 

The overall conclusions for each the wastewater management options are: 

Upgrade of existing on-site systems - Upgrades would result in the existing systems being 

closer to achieving current State Health Code requirements for conventional on-site 

septic systems.  Conventional systems, however, would not provide a high level of 

nutrient removal, and nutrient pollution to the Lake would still occur.  Furthermore, due 
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to the limitations of many lots in the District, is likely that upgrades would still fall short 

of meeting the current health code. 

Innovative/Alternative on-site systems - Such systems could result in improved nutrient 

removal and reduce nutrient pollution to the Lake, if properly operated, maintained, and 

monitored.  However, such systems are costly to install and require regular maintenance.  

Additionally, the seasonal nature of many properties could make it more difficult to 

maintain reliable performance of these systems. 

Community Wastewater Treatment System - This type of system could achieve improved 

nutrient removal and reduce pollution to the Lake.  However, it would be the most 

expensive alternative to construct, and it may be difficult to find a property of sufficient 

size with sufficient soils in reasonably close proximity to the lake community.  

Furthermore, the seasonal nature of the community would impact and possibly limit the 

reliable performance of this type of system. 

Connection to Existing Sewer - This option would achieve improved nutrient removal and 

reduce pollution to the Lake.  However, without sufficient zoning restrictions, a sewer 

could result in increased development of currently unbuildable lots, more intensive 

redevelopment of existing homes, and more year-round use of existing seasonal 

properties, all of which could result in increased stormwater runoff and resulting 

pollution impacts to the Lake.  A low pressure sewer system with individual property 

pump systems would be less costly than a gravity-type sewer system.  A low pressure 

system could also be designed to limit the capacity for additional sewered growth. 

Each of the above systems would have a variety of organizational, legal, and funding issues that 

would need to be addressed as part of an actual implementation program.  A summary of the 

estimated feasibility level costs for the implementation of each alternative at 195 properties, 

identified in this evaluation as properties with the potential to negatively affect the water quality 

of Amston Lake (or "properties of concern") are shown in Table 1-1.   
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TABLE 1-1 
SUMMARY OF FEASIBILITY LEVEL COST ESTIMATES

1. Including capital costs annualized at 2% interest over 20 years, without grant. 
2. Assumes installation of low pressure sewer. 

The above costs are representative of the average cost of multiple options, for example, different 

treatment technologies, within each of the four provided wastewater management alternatives.  It 

should be noted that all costs used in this report are preliminary in nature.  These costs are 

intended for use only in the screening and comparison of potential alternatives.  Further 

investigation would be required to refine the provided costs to the point that they may be used as 

construction or operation cost estimates, or for accurate budgetary purposes.  It should be noted 

that all costs included both in Table 1-1 above as well as the overall study are based on 2007 

costs, and are subject to fluctuation. 

Capital 
Cost 

Annual 
Operating Cost 

Total Annual 
Cost1

Conventional Upgrades $4,390,000 - $268,000
Individual I/A Systems $4,140,000 $228,000 $503,000

Community Wastewater Treatment Plant $8,615,000 $115,000 $642,000

Connection to Existing Sewer2 $4,125,000 $98,000 $350,000
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SECTION 2

BACKGROUND

2.1 BACKGROUND

Amston Lake is a significant natural asset for the Town of Lebanon (Town) and helps define the

character of this community.  The lake straddles the Lebanon/Hebron town line and, except for

the northern shore line, is densely developed with both seasonal and year-round homes on small

lots; see Figure 2-1.  The average house in the Amston Lake area, within the Town of Lebanon,

was built in 1964.  Generally, the older homes in the area are closer to the lake, along Deepwood

Drive and Sunset Drive.

Amston Lake has historically been considered as one of the "cleanest" lakes in Connecticut and

for many years had no significant water quality concerns.  However, in 1986, the Connecticut

Department of Environmental Protection (DEP) issued an Abatement Order requiring Lebanon

to prepare an engineering study to evaluate the current and future wastewater needs for the lake

community.  Discussions ensued in the following years but no action was taken; the Town of

Hebron received a similar Order from the DEP and proceeded with the installation of a

wastewater collection system within their town boundaries on the west side of the lake.

Results of regular water sampling of Amston Lake from 1993 to 2001 indicated that the lake

water quality was satisfactory.  However around 2001/2002, sampling indicated deterioration in

lake water quality, with subsequent data indicating this trend may be continuing.  There is

concern that failed or improperly sited subsurface disposal systems may be contributing to

eutrophication of the lake, primarily due to the discharge of phosphorus, which is the limiting

nutrient for freshwater algae growth. There also are concerns regarding nitrogen nutrient

pollution and bacterial contamination of the lake and drinking water supplies from failed

subsurface disposal systems.
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The DEP has requested that the Town prepare an engineering study as required by the 1985

Abatement Order.  In order to comply with the Abatement Order the Town of Lebanon selected

Wright-Pierce to perform a Wastewater Management Study to evaluate wastewater disposal

problems and alternative treatment/disposal methods.

2.2 SUMMARY OF EXISTING INFORMATION

A significant amount of information has been compiled with regards to Amston Lake and the

surrounding community over the twenty year period that has passed since the DEP first issued

the Abatement Order.  As part of the evaluation, Wright-Pierce collected and reviewed existing

information from the Town of Lebanon's Sanitarian and Planning Department as well as from the

DEP.  Additional data was gathered during site visits.  This information is as follows:

Enforcement History-Amston Lake Area - Including prior mapping, inspections, memos

and correspondence, as provided by the DEP.

Responses to 1987 Resident Survey - As conducted by the Town and provided by the

DEP.

Available Information on Existing Amston Lake Septic Systems - Provided by the Town

Sanitarian's office.  These are somewhat limited and consist of records for only 18

properties over approximately the past five years.

Amston Lake Water Quality Report (2005)- George Knoecklein's most recent annual

water quality report, documenting the observed degradation of the water quality of

Amston Lake.

Tax Map and Assessor's Sheets - Provided by the Town Assessor's office.  This data was

used to make a determination of seasonal versus year-round residential status, as well as

establish projected wastewater flows.  Analysis shows that of the 310 developed

properties in the District, 98 are zoned for year-round occupancy (approximately 32%),

and 212 are zoned for season use only (68%).

Site visits - Several site walks were conducted by Wright-Pierce staff to review site

layouts and topography as well as to note those existing septic systems that may be

insufficient or failing, have a potential for future failure, or that may be having a negative

impact on lake water quality.  Note that no testing was conducted during these walks, and
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all conclusions of septic system viability are based on visual observations, including lot

size and grading, apparent ground water depth, ledge outcroppings, proximity to lake,

detection of objectionable odors, or other possible limiting factors.

Since information on the existing septic systems is limited, a homeowner survey, similar to the

one conducted in 1987, was performed in order to obtain additional information from

homeowners, as well as to solicit any questions or concerns.  Results of this survey are discussed

in Section 2.3.2 of this report.

2.3 EXISTING CONDITIONS

2.3.1 Amston Lake District

The Amston Lake District is a tax district formed in 2002 by the Connecticut Legislature's

merging of the Amston Lake Hebron Tax District and the Amston Lake Lebanon Tax District.

The responsibilities of the Amston Lake District include the management and supervision of lake

facilities and operations, including all roads in the Lebanon part of the District.  Conducting

studies and projects, and monitoring activities regarding the environmental protection of the lake

are also the responsibility of the District.  To this end the District collects taxes from all property

owners within the boundaries of the District, in addition to the taxes which property owners pay

to their respective town.  The Amston Lake District owns all lands publicly accessible to the

residents, including beaches, right of ways, roads in the Town of Lebanon, and the lake itself.

The Amston Lake District does not keep track of seasonal versus year-round residents, but

estimates that approximately 70% of the homes on the Hebron side of the lake are year-round, as

opposed to 30% of the homes on the Lebanon side.  According to 2006 data from the Lebanon

Assessor's Office, the Lebanon section of the District includes within its boundaries 310

developed, residential properties; 212 (68%) of the recorded, developed properties are seasonal

homes and 98 (32%) are year-round residences.  The Town of Lebanon charges different tax

rates to seasonal and year-round residents; additional restrictions, such as a ban on continuous

year-round occupancy, are placed by the Town on seasonal residences.  It should be noted that

while some year-round zoned homes may be occupied only on a seasonal basis, or vice-versa,
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this report assumes the occupancy status of the homes in the Amston Lake District is as indicated

on Town records.

The Amston Lake District currently contains within its borders 180 undeveloped lots, within the

Town of Lebanon.  Based on zoning information obtained from the Lebanon Town Planner's

office, 175 of these lots, by nature of having an area less than two acres, are zoned for seasonal

use only.  Five of the currently undeveloped lots are greater than 2 acres, and therefore could be

permitted for year-round residences.  It is reported by the office of the Lebanon Town Planner

that a full build-out analysis by the Town has not been conducted.  Note that there is

considerable uncertainty about the ability to build on many of the vacant properties.  For

example, the prevalence of ledge outcroppings which dominate some of the undeveloped lots

may prevent the ability to construct a code compliant septic system; those lots might only be

developed at great expense.  Therefore, while all 180 undeveloped properties could theoretically

be developed, this report focuses only on providing wastewater upgrades to the existing homes.

Figure 2-2 summarizes which homes are seasonal, which are year-round, and those lots that are

undeveloped.

All existing developed properties within the Lebanon side of the District were evaluated to

determine if they have suspected failing systems, unknown or obsolete systems, are adjacent to

the lake or if there were observed ledge outcroppings on the property.  Additionally, lot sizes that

might be inadequately sized were noted.  Lot sizes were considered inadequate if, through visual

observation, it appeared unable to support a conventional septic system with the necessary

setbacks.   Note  that  this  evaluation  was  "desk-top"  in  nature;  no  test  borings  or  sampling  was

completed.  The results are based on visual observations and the information summarized in

Section 2.2 of this report.  The results of this evaluation are shown on Figures 2-3 through 2-7

with Figure 2-8 being a compilation of all these categories.

For the purpose of this report, three distinct wastewater management scenarios were considered:

(1) assume all homes (seasonal and year round) within District are included in any wastewater

upgrade; (2) assume that only those properties identified as being "properties of concern" are
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included in any wastewater upgrade; and (3) assume that only the homes on Deepwood Drive are

included in any wastewater upgrade.

2.3.2 Existing Wastewater Treatment

Currently, little information is available on the type, condition or performance of the existing on-

site  wastewater  treatment  systems  for  homes  in  the  Lebanon  portion  of  the  District.   As

previously noted, houses in the Hebron side of the District are served by sanitary sewers.

Records from the Town of Lebanon Sanitarian date back only approximately five years and only

include records of eighteen recently installed, repaired, or suspected failing systems.

Additionally, the Town of Lebanon Sanitarian reports that there may be houses along the lake

side of Deepwood Drive that may unknowingly be served by a line into Amston Lake.

In February 1987 a homeowner survey, in the form of a voluntary mailed questionnaire, was

performed in an attempt to identify the nature and condition of the existing systems.  However,

this survey was limited to homes along Deepwood Drive.  The received homeowner replies to

the survey indicated that many homeowners were unsure of the nature and condition of their sub-

surface wastewater disposal systems.

In order to supplement the information obtained in the 1987 resident survey, Wright-Pierce

conducted a similar survey in the fall of 2006.  Unlike the 1987 survey, the 2006 questionnaire

was sent to all owners of developed properties in the Amston Lake District in Lebanon.  Of the

310 surveys sent out, only 96 (31%) were returned completed.  A return rate of 31% could be

considered a poor response rate for this type of focused survey.  However, considering the

seasonal nature of the majority of the properties, this may actually be a reasonable return.

Additionally, based on some responses, some homeowners may have been reluctant to report on

the actual known condition of their systems.  Information from the survey confirms that many of

the systems are likely as old as the residences themselves, and have only received repairs or

inspections when prompted by system failure.  Many residents reported that they were unaware

of the age, condition or design of their sub-surface treatment and disposal systems.  While newer

homes have systems likely designed to meet or approximate the Public Health Code (PHC; as

evidenced by their record with the Town Sanitarian Office) these systems are typically located
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further from the lake, matching the development trend of the District with older homes near the

lake and newer ones further away.  Based on the survey it appears that many of the older systems

include drywells (cesspools) or aging steel tanks, neither of which meet the current PHC

requirements.  Additionally, we suspect that many of the older homes have no leach fields and

that the older homes with leach fields do not meet the current PHC requirements.  To summarize,

though it should not be taken as indicative of the condition or effectiveness of any one particular

system, the survey results indicate that the current overall condition of subsurface wastewater

treatment and disposal systems in the District is mostly poor, does not meet current Public Health

Code requirements and has the potential to negatively impact the water quality of Amston Lake.

Copies of these responses are provided in Appendix B.

It should be noted that even well designed septic systems are not the most efficient methods of

wastewater treatment and disposal, particularly in densely populated areas in close proximity to

open watercourses, such as Amston Lake.  Conventional septic systems are designed primarily to

protect public health hazards by means of infiltration of effluent to the ground and preventing the

presence of wastewater at the ground surface.  The level of nutrient removal provided by a septic

tank and leach field is relatively limited.  For example, even in a properly sized septic tank the

removal rate of phosphorus, a nutrient commonly contributing to the degradation of lake water

quality, is only approximately 8%.  Nitrogen removal rates are similarly low, at about 15%.

Furthermore, while additional treatment is provided during the infiltration of effluent to

groundwater, soils have a finite potential for the uptake of nutrients, such as phosphorus, which

is reduced over time.  It is therefore possible that a well designed septic system as far as 300 feet

from an open watercourse could still contribute nutrients to that body of water over an extended

period of time.  It can generally be concluded that the higher number of systems located in a

given area, the sooner the nutrient uptake ability of the soils will be exhausted, and the greater

the flow of nutrients to the lake.

2.3.3 Stormwater Considerations

Members of the Amston Lake community have expressed concern that stormwater runoff,

including non-point source pollution from properties immediately adjacent to the lake, as well as

the limited stormwater management practices throughout the District, may be negatively
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impacting the water quality of Amston Lake.  Additionally, typical stormwater sewer systems,

such as those present in the District, can provide a conduit for pollutants from throughout the

area to be discharged to the lake.  Northeast Aquatic Research's Amston Lake Annual Monitoring

Report, 2005 states: "The storm water runoff samples collected in 2005 continue to show that

inflow water is of very poor quality … sediments are closely related to phosphorus and …

significant quantities of each are retained both within the conveyance system and in the lake near

the discharge points."  A copy of this report is included in Appendix C.  Typical pollutants found

in stormwater include bacteria, fertilizers, suspended solids, nutrients, pesticides, oil and grease,

metals, and other floatable materials.  In fact, the EPA has stated that stormwater runoff is the

most common cause of surface water pollution.  Substances of highest concern for a lake front

community such as the Amston Lake District include fertilizers, pet waste and other phosphorus

containing materials, which may be linked to seasonal algal blooms as well as the prevalence of

nuisance aquatic plants, and bacteria contamination related to pet waste.  It should be noted that

since the volume of stormwater flowing into Amston Lake has not been measured, it is difficult

to determine the actual level of pollutants that enters the lake.

Best Management Practices (BMP's) are methods used to prevent or reduce the level of

pollutants that enter into a waterway, and may be either structural (such as detention basins or

vegetative swales) and/or societal (such as public education and outreach).  A cursory

investigation of properties abutting the lake indicated that few structural BMP's are in place.  No

stormwater detention basins, or other means to encourage stormwater infiltration to the ground or

to prevent sedimentation, were observed.  The majority of collected stormwater is conveyed via

paved swales, storm sewers, and culverts directly to the lake itself, possibly depositing an array

of pollutants into the lake every time it rains.

Although there does not appear to be any structural BMP's in place, public awareness of the

potential effects of stormwater runoff is reportedly prevalent in the District, and is typically a

topic of discussion at District meetings as well as in the seasonal District newsletter, The Amston

Laker.  A volunteer organization, the Organization to Preserve and Protect Amston Lake

(OPPAL) was established in 2006 to address concerns such as stormwater management, local

zoning, and environmental awareness and education.  While addressing failing septic systems
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within the District is a good long term investment for limiting pollutants and nutrients to the

lake, it is recommended that an analysis of stormwater management and recommendations for

Best Management Practices also be conducted in order to identify solutions to the non-point

source portion of the problem, though such an investigation is beyond the current scope of this

project.

2.3.4 Additional Information

The Eastern Division of Birmingham Utilities, Inc., owns and operates a water distribution

system within the District, serving homes in both Hebron and Lebanon.  A water tank and one of

the system's three wells is located in Lebanon, on Island Beach Road.  While all homes served by

the utility in Hebron are year-round, 132 of the 161 Birmingham water services in Lebanon are

seasonal, owing to the seasonal nature of the area.  It is assumed that those homes not served by

the public water system each have their own private well.  According to Birmingham Utilities

staff, a positive coliform test from the Island Beach Road well in late 2003 was likely caused by

a nearby septic system failure.  The septic system in question was repaired immediately and

Birmingham Utilities reports that no positive coliform tests have been recorded since.

Reportedly, routine well testing has never indicated that the well is under the surface water

influence of Amston Lake.

In 1985, the Eastern Connecticut Environmental Review Team (ERT) prepared a report on the

site characteristics surrounding Amston Lake on behalf of the Eastern Connecticut Resource

Conservation and Development Area Executive Committee.  This report was prepared for the

Town of Hebron as part of a determination of the condition of the Amston Lake Dam.  Included

in the report was a review of the existing geologic and biological conditions surrounding Amston

Lake  as  well  as  possible  local  health  concerns,  as  determined  by  the  ERT.   Based  on  their

observations of ground water levels, lot sizes, ledge outcroppings, and existing soils mapping for

the developed areas around the lake, the ERT expressed concern that "these lots would be only

marginally suited for on-site sewage disposal systems…Unless these systems were properly

designed, installed and maintained, it seems likely that these existing systems could malfunction

and ultimately discharge septage effluent into the lake, particularly during periods of heavy

precipitation and/or during summer months when cottages get heavy usage by residents".  The
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ERT concluded that "the potential for septic discharges in these areas may ultimately threaten the

water quality of the lake as well as create a public health nuisance condition."

Current water quality monitoring of Amston Lake is contracted by OPPAL to Northeast Aquatic

Research of Mansfield Center, Connecticut.  Data indicates that over the past several years, lake

water quality has deteriorated significantly in several categories.  Information from Northeast's

2005 Annual Monitoring Report can be found in Appendix C.  While the data does not directly

point to a cause of the decline, it is believed that it is the result of both failing and poorly

designed septic systems, as well as inadequate management of stormwater runoff.  Staff from

Northeast Aquatic Research indicated that a combination of lake water sampling for organic

nitrogen as well as conducting a nutrient balance for Amston Lake could assist in determining

the nature of the quality degradation, though these analyses have never been performed due to

financial constraints on the part of OPPAL.

Preliminary investigation of Natural Diversity Database mapping obtained by the Connecticut

DEP indicates that the northern end of Amston Lake may contain habitats for listed threatened or

endangered species.  Further investigation and cooperation with the DEP on this matter would be

required as part of any preliminary design for all of the wastewater management alternatives

discussed in this report.
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SECTION 3

WASTEWATER MANAGEMENT ALTERNATIVES

3.1 CONVENTIONAL UPGRADES

It is assumed that all residences in the Lebanon side of the Amston Lake District are currently

served by subsurface treatment disposal systems (e.g. septic tanks and leaching fields, drywells,

etc.).  These systems are "conventional" in that they are what are typically found on properties

not serviced by sanitary sewers.  Therefore, for the purpose of this report a "conventional

upgrade" is one that would repair an existing subsurface treatment system, or replace it with a

septic tank-type/leach field type system adhering to the current Public Health Code.

3.1.1 Existing Systems

A functioning septic system will help protect the environment and public health by reducing the

level of contamination to groundwater and surface water.  It will accomplish this by providing

sufficient capacity to store wastewater effluent during periods of heavy use or rainfall, providing

sufficient subsurface soil application area to adequately treat the septic tank's effluent, and by

being installed in soils that are capable of treating, dissipating, and dispersing its discharge

without becoming oversaturated.  Septic systems that are not functioning properly can introduce

nitrogen, phosphorus, bacterial and viral pathogens and organic matter into the surrounding

groundwater and surface water.

The Town of Lebanon's records for the existing subsurface disposal systems are limited and date

back only five years.  The existing records are supplemented by the voluntary responses to the

residential surveys conducted in 1987 and 2006.  Based on the lack of subsurface disposal permit

records, it is assumed that the majority of the subsurface systems are original to the residences

served, particularly in the case of seasonal residences.  Many of these systems may be in some

state of failure.  However, in order to determine which existing systems are failing, a clear

definition of "failure" is needed.
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Failure of a subsurface disposal system can be defined as a system which does not provide the

proper treatment level to the wastewater it receives.  Common symptoms of a failed system

include visible breakout of wastewater at the ground surface, chronically wet areas of the lawn in

the area of the leach field, a noticeable "sewage" odor, and/or backups in interior drain plumbing.

However, it should be noted that simply because these symptoms are not observed does not mean

that a septic system is not failing.  For example, a leach field discharging directly to the water

table is considered to be in failure, even though there may be no readily apparent indication of a

problem.  Failure of a subsurface disposal system can occur for many reasons, including system

overloading, high groundwater conditions, improper design and materials, improper

maintenance, and damage due to trees, vehicles and onsite construction activities.  A failed septic

system will not adequately treat the nitrogen, phosphorus, pathogens and organic matter typically

found in septic effluent, which may then leach into the surrounding ground and surface waters.

The presence of excess phosphorus (and to some extent, nitrogen) in surface waters such as

Amston Lake can lead to algae and other plant blooms that tend to degrade the water quality.

The presence of nitrogen, pathogens and organic matter will also have a detrimental affect on the

lake and surrounding groundwater and may provide a public health risk.

3.1.2 Conventional Upgrades on Existing Lots

Based on the presumed age of the existing subsurface disposal systems in the Amston Lake

District, it is anticipated that the vast majority utilize leaching trenches as means of disposal.

Furthermore, it is believed that many of the developed lots in the Amston Lake District

(particularly those that border Amston Lake itself, contain a private drinking well, and/or are

only one-tenth of an acre in size), are currently utilizing subsurface disposal systems which fail

to meet the current State of Connecticut Public Health Code (PHC).  Anecdotal evidence

indicates that some systems may consist of nothing more than a steel 55-gallon drum with holes

drilled into it.  Therefore, it is not unreasonable to assume that many of the existing systems,

particularly those close to the water, are having a negative impact on the water quality of Amston

Lake.

In order to comply with the PHC, a leaching system for a three bedroom house with well-

percolating soil would require a leaching system covering, at the very minimum, 1,155 square
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feet.  Site conditions and individual leach field configuration would most likely require more

area for a suitable system.  While exceptions to the PHC are available on emergency basis for

upgrades and repairs to existing systems, and any such upgrades would likely help to minimize

the impact on lake water quality, even a properly functioning subsurface disposal system has the

potential to have a negative impact on the water quality of Amston Lake, due to its proximity to

the lake.  Finally, based on PHC requirements, there are very few existing undeveloped lots in

the Amston Lake District on which a new subsurface disposal system could be installed.

3.1.3 Regulatory Requirements

The two regulatory requirements that must be considered with any proposed upgrades to existing

subsurface treatment disposal systems are the local Inland Wetland Regulations and the

Connecticut Public Health Code.  While construction of a new, or upgrades to an existing, septic

system do not fall per-se under the jurisdiction of the Inland Wetlands Commission (IWC), any

earth disturbance within, or within 100 feet of, a wetland or watercourse (such as Amston Lake)

is subject to Lebanon's Inland Wetland and Watercourses regulations and as such would need to

be presented to the IWC for a permit review.  Therefore, at a minimum, all properties along

Amston Lake would need to go before the IWC prior to system repair or upgrade.

The Connecticut Department of Public Health (DPH) requires that all repairs and upgrades to,

and replacements of, conventional subsurface wastewater treatment and disposal systems meet

the current Public Health Code.  It is the responsibility of the Town Sanitarian's Office, as well

as any applicable community health district (such as the Uncas Health District) to enforce this

requirement.  In the case of new construction, a Certificate of Occupancy is withheld unless the

system meets all state and local requirements.  The PHC stipulates where a subsurface disposal

system may be located by means of specifying minimum separation distances from other site

features.  Some of these offsets are summarized in Table 3-1.
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TABLE 3-1
SUBSURFACE SEWAGE DISPOSAL SYSTEM OFFSETS1

Item Min. Separation

Potable Well (<10 gpm) 75 feet

Public Well 200 feet

Watercourse 50 feet

Building served 25 feet2

Property Line 10 feet

Ledge Rock Outcrops 50 feet (down slope)

1. Source: CT PHC Subsurface Sewage Disposal, January 1, 2004
2. With footing drain.  Structures without footing drains are permitted
           15 feet minimum separation.

A typical septic system schematic is shown in Figure 3-1.

FIGURE 3-1
TYPICAL SEPTIC SYSTEM SCHEMATIC

Courtesy of CT DEP
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Additionally, the PHC requires that the bottom of any leaching system be at least four feet above

any ledge rock and eighteen inches above the seasonal high groundwater level.  If these

requirements can not be met with existing site conditions, a more expensive, mounded system

such as that shown in Figure 3-2 may be needed.  Leaching systems must be installed

perpendicular to the slope of the site and leaching areas may not be located under a driveway,

parking area, or otherwise impervious surface.

FIGURE 3-2
TYPICAL MOUNDED SEPTIC SYSTEM SCHEMATIC

Courtesy of US EPA

The required size of a subsurface disposal system is determined by both the flow requirements

and hydrogeological characteristics of the site.  For residential buildings, the required capacity of

a subsurface disposal system is determined by the amount of bedrooms in the residence.  The

PHC requires that all subsurface disposal systems be designed to accommodate a daily flow of

150 gallons per day per bedroom, for up to three bedrooms.  This includes not only rooms

currently being utilized as bedrooms, but also rooms such as studies and finished basements

which have the potential to be used at bedrooms without major building improvement.  The

hydrogeological characteristic of a site is determined by digging test pits (to determine soil

characteristics, the presence of ledge rock or hardpan, and to determine the depth to

groundwater) and by performing a percolation test (to determine the ability of the soil to disperse

septic tank effluent).  In general, the faster the percolation rate, the smaller the required size of a
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leach field.  Note that if the percolation rate is too fast (generally faster than one minute per

inch), the separation distances shown in Table 3-1 are increased.

The design criterion for subsurface disposal systems is a percolation rate between 5 and 60

minutes per inch.  Experience from the Town of Lebanon Sanitarian indicates that typical

percolation rates in the Amston Lake area are between 5 and 20 minutes per inch, with the faster

draining soils typically located near the lake.  Faster draining soils generally provide less

treatment than slowly draining soils, though they are less prone to plumbing backups and surface

breakthrough of wastewater generally seen as indicative of a system failure.  Based on both

USDA Soil Conservation Survey maps as well as visual observations, it appears that the majority

of the soils in the area have a high sand content, and are typically rocky, with large boulders

prevalent throughout the area.  Ledge outcroppings are also fairly common, and it can be

assumed that the depth to ledge in much of the district is fairly shallow.  For a hypothetical, best

case scenario site with a percolation rate below 10 minutes per inch, the required septic tank and

effective leach field sizes are shown in Table 3-2.

TABLE 3-2
MINIMUM REQUIRED SUBSURFACE DISPOSAL SYSTEM SIZES1

Bedrooms Daily Flow
(gpd)

Required
Tank Size

(gal)

Required
Effective Leaching

Area (ft2)

Smallest Possible
Area of Leach Field

( sq. ft)2

1 150 1000 190 190
2 300 1000 375 750
3 450 1000 495 1155
4 600 1250 660 1540

1. Assumes a percolation rate below 10 minutes per inch.
2. Based on 3-foot wide leaching trench; does not include the required reserve area.

Note that while Table 3-2 provides sizing for a hypothetical percolation rate, the total area

required by the leaching area depends on several factors, combined which may result in a higher

overall square footage needed for the system.  Leaching systems may consist of individual

leaching trenches, leaching galleries, or proprietary leaching systems.  The PHC assigns each

particular method an effective leaching credit, given as ft2/ft, based on its evaluated ability to
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disperse septic tank effluent.  Typical effective leaching credits range from 2.1 ft2/ft for

conventional leaching trenches to as much as 20.4 ft2/ft for some proprietary leaching systems.

For example, a leaching trench 18 inches wide and 18 inches deep has an effective leaching

credit of 2.1 ft2/ft.  This means that a two bedroom house requiring an effective leaching area of

375 ft would need approximately 179 linear feet (375 divided by 2.1) of this particular leaching

method in order to meet the PHC.  Individual sections of a leaching system are limited in length

to 75 feet, with a mandatory spacing of at least 9 feet on center between sections.  Spacing

requirements are as high as 27 feet for some proprietary systems.

In addition to the aforementioned sizing requirements, new subsurface disposal systems must

have an area equal to the size of the constructed leach field, set aside as a reserve, both to allow

for potential future renovation and expansion of the residence, as well as to provide a measure of

redundancy, should the original system fail.  Note that reserve areas are not required for repairs

or alterations to existing systems.

As an alternative, a water-tight holding tank could be installed to collect all wastewater flows

from a residence.  Instead of discharging through a leaching system, this tank would be pumped

out on a routine basis.  The advantage of such a tank is that there is no disposal of tank effluent

or wastewater to the water table.  The disadvantages are that pumping is performed much more

frequently than a septic tank (greatly increasing costs), and that routine monitoring of the level of

wastewater in the tank is required.  As such, this type of wastewater disposal is typically only

used where no other option is available.

3.1.4 Management Issues

Conventional repairs and upgrades to subsurface disposal systems should not introduce

significant additional management issues for the Town of Lebanon.  While the construction of

new subsurface disposal systems with flows less than 5,000 gallons per day, along with any

repairs to such a system, is under the jurisdiction of the Town Sanitarian, it is assumed that no

new staff would need to be hired to administer the corrective action.  The responsibility and costs

associated with planning, permitting, constructing and maintaining a conventional system or

upgrade all typically fall on the property owner.
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Although some towns maintain databases ensuring that all septic systems are inspected and

pumped on a regular basis (typically every three to five years), all costs associated with this

maintenance are borne by the homeowner.  The Town of Lebanon does not currently have a

regular, enforced septic tank pumping and inspection program, or minimum required pumping

requirements, as have been implemented in some waterfront communities. Generally, the

Town's role in the management of these systems is minimal unless a system is known to have

failed, in which case the Sanitarian will work with the homeowner to coordinate the necessary

replacement or repairs.  A mandatory inspection and pumping program would be critical if

Lebanon were to implement any conventional upgrades to address the water quality issues in

Amston Lake.  Note that due to their proximity to Amston Lake, it is unlikely the DEP would

approve conventional upgrades to the systems along Deepwood Drive as an effective response to

the Abatement Order.

3.1.5 Feasibility Level Cost Estimate

Costs associated with a conventional upgrade to an existing subsurface disposal system are very

site specific.  Upgrades to a system that is readily accessible, has suitable soil, low groundwater

and no boulders or ledge rock would be considerably less costly than upgrades to a system that is

difficult to access and located in poor soils with high groundwater and/or ledge.  Therefore, the

feasibility level cost estimate provided in Table 3-3 shows a range of cost estimates.  These costs

estimates were obtained from several excavators from the Lebanon area who are familiar with

the Amston Lake area.

Both cost estimates assume that an entirely new subsurface disposal system, including a septic

tank and leach field, would be necessary.  The "straightforward" cost assumes that the septic

system can be installed on property that has low groundwater, well draining soil, no ledge and

that machinery can readily access the site.  The "complex" cost assumes that the property where

the system is to be installed is difficult to access, has high groundwater, poorly draining soil, and

shallow depth to ledge.  Such a system could potentially require an engineered, mounded system,

for example. Other factors that can affect the costs are the level of landscaping repairs needed
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and economy of scale.  Obviously, there are numerous permutations between these two extremes,

but the costs shown provide an approximate range.

TABLE 3-3
CONVENTIONAL UPGRADE TO EXISTING SUBSURFACE DISPOSAL SYSTEM

FEASIBILITY LEVEL COST ESTIMATE1

Total Range of Cost (millions)Type
Construction2

Range of Cost
Per Home All

Residences3
Properties of

Concern4
Deepwood

Drive5

"Straightforward" $10,000 - 25,000 $3.1 - $7.8  $2.0 - $4.9 $1.3 - $3.1

"Complex" $20,000 - 35,000 $6.2 - $10.9  $3.9 - $6.8 $2.5 - $4.4
1. Estimates provided by local excavation contractors.
2. Assumes installation of new septic tank and leaching field.  "Straightforward" assumes readily accessible

land, low groundwater, well draining soil and no ledge; "Complex" assumes difficult-to-access land, high
groundwater, poorly draining soil and ledge.

3. Assumes all 310 existing developed properties.
4. Assumes 195 currently developed properties, as identified on Figure 2-8.
5. Assumes 125 currently developed properties.

As noted previously, with septic system repairs it is typically the homeowner’s responsibility to

coordinate and fully pay for the repairs needed.  The excavators contacted for estimates did

however indicate that there may be a cost reduction associated with “economy of scale”; that is,

discounts could apply where there are multiple properties where upgrades or replacements are

conducted in a similar time period.

3.2 INNOVATIVE/ALTERNATIVE TECHNOLOGY

As stated previously, for the purpose of this report a "conventional upgrade" is one that would

replace an existing subsurface treatment system with a septic tank/leaching field type system.

An Innovative/Alternative (I/A) treatment system would provide a superior level of wastewater

treatment compared to a conventional septic system, could better address site area and soil

limitations, and typically would require less land area.  Installing an I/A system on an individual

lot would essentially be replacing a conventional septic tank with a miniature advanced

wastewater treatment plant.
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3.2.1 Innovative/Alternative Upgrades

I/A systems are manufactured by a variety of vendors and include of a variety of mechanized

biological treatment systems such as aerobic/anaerobic treatment units, trickling filters, sand

filters and other proprietary systems.  Because these systems can produce a higher quality

effluent than a conventional septic tank, less area is required for the subsurface disposal system

and there is generally longer field operational life.  Treatment systems such as these are optimum

for use in areas with little room available for leaching systems, or for areas that are located near

environmentally sensitive features, such as Amston Lake.  Particularly, I/A systems can provide

a level of nitrogen removal far superior to standard septic systems; as much as 70% removal

versus 15% removal, respectively.  Given favorable site conditions, they can also be a viable

alternative to connection to a traditional wastewater collection system.  With proper operation

and maintenance these systems can have a life expectancy of twenty or more years.

As part of this evaluation, three distinct I/A systems were considered: the Amphidrome system

which consists of a fixed film, sequencing batch biofilter; the MicroFAST, a fixed, activated

sludge bioreactor and the Bioclere, a modified trickling filter and clarifier.  Additional

information for each system can be found in Appendix D.  Figures 3-3 through 3-5 show a

typical schematic for each of these systems, respectively.

FIGURE 3-3
TYPICAL AMPHIDROME INSTALLATION
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FIGURE 3-4
TYPICAL MICROFAST INSTALLATION

FIGURE 3-5
TYPICAL SINGLE BIOCLERE INSTALLATION
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Due to the level of treatment provided by an I/A system compared to a typical septic system,

standard leach fields are often not the best option for subsurface disposal.  Since a great deal of

the treatment typically provided by micro-organisms in a leach field is provided by the I/A

process, a greater emphasis is placed on effluent disposal and infiltration, rather than treatment.

As such, effluent dispersal systems are typically smaller and may be designed to better meet the

needs of a particular site.  Alternative sub-surface dispersal systems such as drip distribution

systems, shallow narrow drainfields, and bottomless sand filters are common means of effluent

disposal installed for I/A treatment systems.  Due to their shallower installation depths, shallow

narrow drainfields and drip distribution systems can also provide supplemental nitrogen removal,

due to uptake by nearby plants and grasses.

When leach fields are used for subsurface disposal following an I/A treatment process, they may

be eligible, as is the case in Massachusetts and other New England states, for a leach field area

reduction of as much as 50%.  Currently, as the use of individual, residential sized, I/A systems

in Connecticut is still in its infancy, the Connecticut DEP does not grant credits for reduction of

leach field sizes.

Although I/A systems can be an attractive option for many communities struggling with

wastewater management issues, there are some matters of concern regarding the management of

these systems.  In particular in the case of Amston Lake, where 70% of the Lebanon homes are

"seasonal", maintaining the treatment biomass or "health" of the system during periods of

inactivity becomes an issue.  Most of the treatment in I/A systems is provided by

microorganisms living inside the unit itself.  In order to maintain high treatment efficiencies,

these microorganisms require a relatively stable flow of wastewater.  When flows (and thus food

sources) cease, these microorganisms begin to die back, and depending on the length of the "no-

flow" period, may die out completely.  Once the unit is restarted, it can take anywhere from three

to ten weeks for the microbial action to be such that the system is at its designed level of

treatment.  This means that for up to two months, the system would be overloading a leach field

or effluent dispersal system with an inadequately treated effluent.
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While most manufacturers of these systems are confident that their processes are robust enough

to survive periods of inactivity, all stress that these systems are designed to produce superior

quality effluent based on continuous use.  A dormant period of two or three weeks would likely

not provide a problem for these systems, however given the seasonal nature of the community, it

is possible that some systems would not experience an inflow of wastewater for as much as eight

consecutive months.  In order for these systems to survive these periods of inactivity and still

provide the level of treatment they were designed for, these I/A systems may need to be "fed"

using materials such as sugar or pet food.  This would further increase the operations costs of the

system and would necessitate access to the system and property as part of any operation and

maintenance contract.

3.2.2 Regulatory Requirements

The use of individual onsite I/A treatment systems is an emerging method of wastewater

treatment in Connecticut.  There are currently no state defined standards for the performance,

operation, or management of I/A systems, though standards may currently be set by local health

districts which have operating I/A systems within their jurisdiction.  Similarly, there is no current

permitting process or state-approved technology for individual I/A systems in Connecticut.

Permitting and system approval, as well as enforcement of proper system operation and

maintenance, is the currently the responsibility of the Town and/or the local Water Pollution

Control Authority (WPCA) and the local health district.

The Town of Old Saybrook, Connecticut is currently working with the DEP, in conjunction with

the DPH, to create a model for the implementation of I/A systems on a wide spread basis.  Under

an Abatement Order from the DEP (due to nitrogen contamination in the Connecticut River and

Long Island Sound linked to failing and underperforming conventional septic systems, and with

little land available for the construction of community wastewater treatment plants), Old

Saybrook chose to begin the permitting of onsite I/A systems as an alternative to creating a

regional sewer district with centralized treatment.  This case will likely set the precedent for use

of onsite I/A systems in Connecticut.  It is anticipated that treatment standards, a permitting

process, and a list of approved technologies will ultimately be developed by either the state DEP

or DPH.  Until that time, the DEP has set up a series of steps that must be undertaken prior to the
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implementation of any I/A system.  These steps are summarized in Section 3.2.3.  The creation

of a WPCA for the Town of Lebanon would be required to implement and enforce these

measures.

3.2.3 Management Issues

There are numerous items that must be considered and addressed prior to the implementation of

I/A systems within Lebanon.  The first step to installing I/A systems would be the designation of

a "Decentralized Wastewater Management District" (DWMD).  Creation of such a District would

be achieved through adoption of a municipal ordinance and as required by the Connecticut

General Statutes; approval of the DEP and DPH Commissioners is also needed.  Such approval

typically would be granted after consultation with the local Health Director.  Note that while a

DWMD would not be necessary if only a few homes were slated to have an I/A system installed,

the permitting effort involved with installing these systems without a DWMD in place are

considerable.  Other items that would need to be addressed by ordinance are the physical

boundaries, and therefore properties, covered by such a District, a process for evaluating

individual properties, the establishment of minimum remediation standards and a process by

which to implement upgrades.  Additionally, a local WPCA would need to be established to

oversee the construction, operation and maintenance of within the District.  It is important to

note that many of these regulations and requirements are still evolving; a copy of the DEP's most

recent presentation on these issues is attached as Appendix E.

Under the district-wide approach, DPH-approved local health agents would review each property

under consideration to determine its status with regards to the remediation standards that would

be adopted by the ordinance.  Depending on the result of this investigation, each property would

then be either issued a permit to discharge (if it is found to be meet all standards, including

monitoring and maintenance), an order to upgrade (if it is determined that an upgrade will enable

the property to meet the standards) or an order to abandon (if it is found that no level of upgrade

will bring the property into compliance with the standards).  Those sites that receive an order to

abandon will then have to connect to an off-site system or install an I/A system.  Because the

DEP currently has the sole authority to review and approve alternative technologies, they would

evaluate and provide comments on any such system.  Coordination with the DEP for discharge
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permits would be necessary as well; permits would be issued after inspection of the upgrade or

installation.

I/A wastewater treatment systems are not passive treatment units.  Unlike a septic tank, which

generally only needs pumping every few years, I/A systems require inspection and effluent

quality sampling, typically on a quarterly basis, to ensure proper operation of the system.

Critical components such as pumps, blowers, piping, filters and any disinfection units installed

must be regularly inspected, cleaned, repaired and replaced as necessary.  These operation and

maintenance tasks are beyond the ability of the homeowner; therefore the DEP has determined

that they would need to be performed by a licensed system operator, either hired individually by

the homeowner, or contracted on a community-wide basis.  As mentioned in the previous

section, any operation contract involving homes not occupied on a continuous basis (i.e.,

seasonal) may require provisions for system "feeding" on an as needed basis to ensure proper

treatment efficiency.  Oversight of the proper operation and maintenance of these systems, and

any subsequent enforcement necessary, would be the responsibility of the Town, typically

through the WPCA.  How this maintenance would be done (licensed Town personnel or contract

operator) and who would bear the costs of such maintenance (the Town or the homeowner) are

questions that must be considered prior to the installation of any I/A systems.  Additionally,

easement agreements would need to be drawn up allowing the maintenance workers and WPCA

staff access to the installed systems.

The Connecticut DEP has expressed strong concerns over whether local health departments

and/or districts can handle the extra work load associated with I/A systems.  Much of this

additional work load would be performed by Town staff, in effect, managing and being

responsible for the maintenance of a significant number of discharge permits.  Although the

exact permitting process has not yet been established, discussions with DEP staff indicate it will

be thorough but straightforward.  The general consensus among DPH and DEP staff is that some

additional staff, increased time and attention from existing staff, would be required.  The exact

number of staff would be based on the availability and capabilities of existing Town staff and/or

whether the Town would provide oversight only or oversight and maintenance.  It is estimated

that at least two people would be needed on a part-time basis to oversee and manage these types
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of systems.  This assumption is based on having a minimum of one part-time person (Town staff

or contract operator) to perform the actual I/A systems operation and maintenance and a

minimum of one additional part-time Town staff member to oversee and manage compliance

with the permit(s).

3.2.4 Feasibility Level Cost Estimate

Typically, as with a conventional septic system upgrade, the individual homeowner would be

responsible for paying for any upgrades associated with the installation of an individual I/A

system.  However, if such upgrades become mandated and since a WPCA would need to be

created, the Town could possibly assist the homeowners by initial funding of the upgrades with

debt payment through the implementation of user fees and/or through property assessments.

Additionally, small community state grants of 25% of the project cost and loans may be available

to assist in the funding of such a program.  Fees and funding are discussed in further detail in

Section 4.2.2.  Table 3-4 summarizes the estimated costs per home for the three typical I/A

systems considered for the district.  Additional information on each of these technologies can be

found in Appendix D.

TABLE 3-4
INDIVIDUAL INNOVATIVE/ALTERNATIVE UPGRADES

TO EXISTING SUBSURFACE DISPOSAL SYSTEM
FEASIBILITY LEVEL COST ESTIMATE PER HOME

Amphidrome MicroFAST Bioclere

Capital Cost
     Treatment System1 $21,500 $11,300 $16,000
     Effluent Disposal System $8,000 $8,000 $8,000
Yearly Operating Costs
    Operation & Maintenance2 $600 $200 $600
    Average Electrical Cost3 $200 $300 $200
    System "Feeding"4 $200 $200 $200

Total Yearly Costs $1,000 $700 $1,000
1. Average for a typical installation, including equipment, tankage and property restoration.
2. O&M costs include system inspection, sampling, and maintenance plan.
3. Per unit, assuming $.12/kWh and that unit is operating year-round with typical flows (100 gpcd).
4. Assumes feeding of seasonal homes one time per month.



Project No. 10840A 3 - 17

Table 3-5 extrapolates the "Per Home" costs to a District wide level.  The costs shown for all

homes assumes that all 195 homes previously identified as "Properties of Concern", and shown

in Figure 2-8, would be equipped with an I/A system.  Costs for homes along Deepwood Drive

are as described.  Annualized capital costs, as well as annual operating and maintenance costs

and Town management costs have been included to demonstrate the total annual costs of

implementing a District-wide I/A program.

TABLE 3-5
INDIVIDUAL INNOVATIVE/ALTERNATIVE UPGRADES

TO EXISTING SUBSURFACE DISPOSAL SYSTEM
DISTRICT WIDE FEASIBILITY LEVEL COST ESTIMATES

1. Annualized at 2% interest over 20 years, assuming no grant.
2. As part of a contract O&M plan.
3. Based on 195 "Properties of Concern".

Due to the superior level of wastewater treatment provided, as well as the ability to deal with

conditions such as small site areas and poor soil conditions, replacement of the existing

subsurface systems with an I/A system on a home by home basis could be considered a favorable

means of wastewater management for Amston Lake.  However, District-wide replacement of the

existing systems with I/A systems does not appear to be economically viable.  Typically,

Amphidrome MicroFAST Bioclere

Capital Costs
  Treatment Systems $4,195,000 $2,205,000 $3,120,000
  Engineering Service (15%) $630,000 $330,000 $470,000
  Contingency (25%) $1,050,000 $550,000 $780,000
  Legal & Administration (2%) $84,000 $44,000 $62,000
  Total Capital Cost $5,955,000 $3,130,000 $4,430,000
  Annualized Capital Cost1 $365,000 $190,000 $270,000

Annual Operating Costs
  Operation & Maintenance2 $117,000 $39,000 $117,000
  Electrical Cost $39,000 $59,000 $39,000
  System "Feeding" $39,000 $39,000 $39,000
  Additional Town Personnel $52,000 $52,000 $52,000
  Total Operating Cost $247,000 $189,000 $247,000

Total Annual Cost $612,000 $379,000 $517,000
Annual Cost/System Installed3 $3,100 $1,900 $2,700
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installation of individual I/A systems is most prevalent in areas where centralized wastewater

collection is not feasible, or on properties where conventional upgrades to repair an existing

system failure are not possible, but surrounding systems have acceptable treatment systems.

Economies-of-scale dictate that one large treatment system to serve the entire community should

be more economical, both with regards to initial capital costs as well as operation and

maintenance costs, compared to multiple smaller treatment systems.  In lieu of individually

installed I/A systems, the installation of a community treatment system, using similar

technology, should be considered.

3.3 COMMUNITY WASTEWATER TREATMENT SYSTEM

Installation of a community wastewater treatment facility is an alternative method of wastewater

management that can be often used in areas where a higher level of treatment, compared to

conventional sub-surface treatment techniques, is required due to proximity to environmentally

sensitive features, such as public drinking water wells or lakes and wetlands.  Additionally,

community systems may be installed as an alternative to connecting to a centralized wastewater

collection and treatment system, or in locations where such a centralized system either does not

presently exist, or is not feasible.

3.3.1 Community Treatment Technologies

Community systems, such as those that might be applicable for the Amston Lake area, are often

pre-fabricated, delivered to the site, and assembled by either the manufacturer, or a contractor

hired by the Town.  Due to their modular design and relative ease of construction, they are often

referred to as "package plants".  Many of these systems operate on the same principle as, and are

essentially scaled up versions of, the I/A systems previously discussed.  Given the wide range in

wastewater flows in the District between seasons, and considering economies of scale, the option

of a community package wastewater treatment and disposal system could compare favorably to

individual I/A treatment systems.  Depending on the site and effluent requirements, various

compartments can be added for wastewater treatment, nutrient reduction, and elimination of

pathogenic organisms.  Following treatment, effluent may be discharged to a permitted body of

water, or through a subsurface disposal system.
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Compared to centralized wastewater treatment facilities, community treatment systems can be

relatively unobtrusive.  Most equipment, and the entire treatment process, can be contained in

underground tanks and vaults or located within a small building.  For most technologies, the only

noticeable structures at such an installation would be hatches and tank lids at surface grade, vent

pipes, and small equipment enclosures or auxiliary buildings.  To the average observer, it should

not readily appear to be a wastewater treatment system.  However, construction associated with

the installation of such a system is not limited to the site itself.  Significant offsite work,

including the installation of sewers and house laterals, is necessary to connect the individual

houses to the system.  Additionally, other utilities such as electric, water and/or telephone must

be extended to the site.  These offsite construction requirements and their associated costs can be

quite significant and are discussed further in Section 3.3.5 and 3.3.6.

Compared to the individual Innovative/Alternative treatment system discussed in the preceding

section, community wastewater treatment systems would typically be better suited to handle

variations in incoming wastewater flow.  As these systems are typically modular, identical

system components may be arranged in parallel treatment trains.  In addition to providing

required redundancy, parallel operation allows the facility to adjust to seasonal variations in

flow.  During the summer, when wastewater flow is at its highest, an equalization tank may be

used to smooth out periods of high influent flow; during the winter, when flows drop, individual

components may be shut off while still producing effluent of a consistent quality.  Furthermore,

by combining wastewater flows from both seasonal and year-round properties, the variations in

flow would be less drastic than those seen in a treatment system serving strictly a seasonal

residence.  In addition to the three treatment systems examined for I/A systems, we have also

investigated the installation of a package Rotating Biological Contactor (RBC) system.  RBC

systems are characteristic for tolerating wider ranges in flow than many other technologies.

3.3.2 Wastewater Flows

The size of any community wastewater treatment system is ultimately dependent on how many

properties  will  be  connected  to  the  system.   As  stated  previously,  it  is  reported  that  no  "build-

out" analysis of the Amston Lake District has been conducted by the Town of Lebanon.
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Therefore, the following information was used to estimate the number of seasonal and year

round properties that might be treated in a community system:

The Lebanon section of the District has 310 developed residential properties within

its borders; of these, 212 are seasonal homes and 98 are year round residences.

There are 180 undeveloped lots within the Lebanon side of the District; of these 175

are zoned for seasonal use only and 5 are zoned for year round residences.

Typical engineering figures, taking into account differences between seasonal and year-round

residences, were used to estimate total flows that would be treated.  As stated previously, three

estimates were calculated: (1) assume all homes (seasonal and year round) within District are

connected to the system; (2) assume only those properties identified as "properties of concern"

are connected; and (3) assume that only the homes on Deepwood Drive are connected.  Based on

these three scenarios, the design basis total average wastewater flow would range from an

average of 27,800 gallons per day (gpd) to 69,700 gpd (Deepwood Drive alone and the entire

District, respectively).  These flow ranges assume that the current seasonal and year round usage

would remain as they currently are.  A more conservative approach would be to assume that all

existing properties could eventually be converted to year round use if an upgraded wastewater

treatment system was provided.  The total average wastewater flows for each of these scenarios

is summarized in Table 3-6.  A residency rate of 2.83 residents per home, as established in the

draft Colchester-East Hampton Joint Facilities Wastewater Facilities Plan, prepared in June 2005

by Earth Tech, was used for these calculations.  Not that the average design flows are fairly

conservative and are used for the purpose of comparison of alternatives.  Actually per capita

flows will likely be somewhat lower.
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TABLE 3-6
WASTEWATER FLOW ESTIMATES

AMSTON LAKE DISTRICT
(GALLONS PER DAY)

All
Residences
Connected

All "Properties
of Concern"
Connected

All Properties on
Deepwood Dr.

Connected
Seasonal Homes 212 146 89
Year-Round Homes 98 49 36
Total Homes 310 195 125

Seasonal Flow1 42,000 28,900 17,600
Year-Round Flow2 27,700 13,900 10,200

Total Flow 69,700 42,800 27,800
Total Potential Flow3 87,700 55,200 35,400

1. Assumes 70 gpcd, and 2.83 residents per household.
2. Assumes 100 gpcd, and 2.83 residents per household.
3. Total flow if all homes are year round.

While all the remaining undeveloped lots in the District could potentially be developed, recent

building trends suggest that the area is approaching what could be considered a functional build-

out population.  This is due to small existing lot sizes and geologic characteristics (wetlands,

ledge, etc.) on many of the sites, resulting in considerable uncertainty about the ability to build

on many of the vacant properties.  As such, the design basis flow estimates used for this

evaluation were calculated based on existing developed properties.  The Town will need to

decide whether or not currently unbuildable lots should be allowed to be developed if sewer

service was provided, and modify the current zoning ordinances accordingly.  If a decision to

allow development of some or all currently undeveloped lots was made prior to implementing a

District-wide wastewater management plan, the new system would be designed to accommodate

the additional flow.  Due to economy of scale, it is assumed that a larger capacity community

wastewater treatment system would not result in any higher costs for an individual homeowner.

In order to evaluate potential treatment options, it is necessary to establish a design flow basis.

As seen in Table 3-6 above, there are a variety of flow scenarios that could be considered.  One

relatively conservative approach would be to use the flow from all the "systems of concern" and
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assume that with adequate wastewater treatment all of these properties could eventually become

year round residences.  This approach would likely provide an overly conservative flow for all

the known properties of concern.  The conservative flow could likely accommodate other

developed or undeveloped lots, especially since not all the seasonal properties would likely

convert to year-round use.  Therefore, at this time the evaluation of alternative wastewater

treatment technologies is based on a design flow basis of 55,000 gallons per day.

3.3.3 Treatment System Siting

Wright-Pierce conducted a preliminary assessment of overall land requirements needed to

provide wastewater effluent disposal for a community-sized system.  We considered loading

rates of 1.0 gpd/sf (for soils with 10 to 20 min/in perc rates) and 3.0 gpd/sf (for soils with less

than 5 min/in), for standard subsurface leaching beds.  For a design flow of 55,000 gpd, the

minimum parcel size ranges from 0.6 acres to 1.8 acres, assuming that a 25% reserve area is

provided.  If a 50% reserve area is provided, the minimum parcel size is 0.7 to 2.2 acres.  The

land needs for a 55,000-gpd modular treatment plant would be another 0.5 to 1.0 acres.

Therefore, for this study, we assumed a parcel of land approximately 3-acres in size would be

adequate.  The preliminary costs provided in Section 3.3.7 assume that such a parcel of land with

adequate soils can be found and purchased within approximately one mile of the District.

3.3.4 Required Infrastructure

The installation of a community wastewater treatment system would require installing sewers in

the area of the homes to be served by the community system.  At a minimum, it is recommended

that all homes on both sides of Deepwood Drive and Sunset Road be sewered, due to their

proximity to Amston Lake.  In addition, sewering areas where small lots with prevalent

outcroppings of ledge rock (such as Ledge Road) and other "properties of concern" would likely

further protect the water quality of both Amston Lake as well as local drinking water wells.

Due to the difference in elevations between Deepwood Drive and many houses directly adjacent

to the lake, the installation of a low pressure sewer system may be the most feasible option.

Within a low pressure sewer system, each residence has a small grinder pump station buried on

its property, typically in close proximity to either the house or the existing septic tank.  Note that
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although these grinder pumps would require maintenance, the level needed is much less than that

required for an individual I/A system.  Wastewater from each home would flow from the

building into the grinder station, where it is periodically pumped into a low pressure sewer main,

typically 2 to 4 inches in diameter.  Since the entire sewer main is under pressure (as supplied by

the pumps) the main may be constructed to match the existing roadway topography and only

needs to be as deep as the seasonal frost line.  This contrasts with conventional gravity sewers

which may need to be buried up to twenty feet deep in order to maintain a constant pitch through

the varying roadway elevation profile.  As such, the installation of a low pressure sewer main in

an application such as this would typically be considerably less costly than a gravity sewer.  It

should be noted that given the seasonal nature of the District, flow variations within the sewer

itself could be an issue, particularly on "dead-end" lines.  Solid deposition and odor build-up

could result in these locations.  Therefore, if low pressure sewer mains were installed, it would

be prudent to include access points for flushing the line.

As an alternative, conventional gravity sewers could be installed, with grinder pumps required

only at locations were the elevation prohibits the installation of a conventional gravity sewer

connection (such as those homes located below the elevation of Deepwood Drive).  Due to

changes in elevation along Deepwood Drive, intermediary pump stations would likely be

required.  Additionally, a larger main pump station would be required at the main collection

point to convey the wastewater to the community treatment plant.  While gravity sewers have

lower maintenance issues for a homeowner to deal with, the intermediary pump stations would

add significant cost, including initial capital costs and annual operation and maintenance costs.

In addition to the actual treatment system, numerous appurtenances would be needed for the

installation of a community wastewater treatment system.  These appurtenances include an

adequately sized building, access road, security measures, electricity, emergency power,

telephone and water.  Discussions with Connecticut Light and Power indicate that the District is

currently serviced by single phase electricity.  Single phase electrical service should be adequate

for the treatment technologies considered for the given flow rates.  However, should connection

of all existing homes be desired, or if expansion of a treatment system was required due to
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increased development in the Amston Lake District, an infrastructure upgrade to provide three

phase power to the site could be necessary.

Process and wash water would also be necessary at a community treatment facility.  Although

Birmingham Utilities could theoretically provide water to the system, potential sites for a

community treatment system are beyond the current extent of the water mains, and installation of

a new, year-round, main would be required.  As a result, an on-site well would most likely be a

less costly option for providing water at the site.

As with larger, centralized wastewater treatment facilities, the effluent from a community system

can be directed to an open Class B watercourse such as a stream or river, in accordance with a

discharge permit issued by the Connecticut DEP.  Much of the Amston Lake District in Lebanon

however, is within the drainage basin of Amston Lake.  A direct discharge of treated effluent into

Amston Lake would not be permitted by the DEP.  A more feasible solution would be the use of

a subsurface dispersal and infiltration system, similar to methods used with individual I/A

systems, albeit greater in size.  Due to the prevalence of ledge rock in the area, there are concerns

as to where such a system could potentially be located.  Therefore, a thorough hydrogeological

survey of potential sites would need to be performed as part of the site selection process.

3.3.5 Regulatory Requirements

As with individual onsite I/A treatment systems, there are currently no state defined standards for

the performance of community I/A systems.  While design guidelines are available, treatment

system approval is currently conducted on a site by site basis.  Similarly, there is no current

permitting process or state-approved technology in Connecticut.  Other decentralized package

plants in Connecticut have been issued discharge permits with fairly typical discharge limits,

which are not based on actual receiving water quality limitations.  As discussed in Section 3.2.2,

it is anticipated that more defined treatment standards, a permitting process, and a list of

approved technologies will ultimately be developed by either the state DEP or DPH.  Until that

time, the DEP has set up a series of steps that must be undertaken prior to the implementation of

any I/A system.  These are the same steps are summarized in Section 3.2.3, and in Section 3.3.6.
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3.3.6 Management Issues

Management issues associated with the installation of a community I/A system are very similar

to those needed for individual I/A systems.  One noted difference is that the Town, through the

formation of a Water Pollution Control Authority (WPCA), would be responsible for all

operations and maintenance associated with a community I/A system.  A contract operator could

still be utilized to physically run and maintain the plant (instead of Lebanon Town staff), but the

individual homeowners would not be involved in, or have responsibility for, any maintenance as

they might be with individual systems.  The WPCA would also be in charge of determining user

fees; fees and funding are discussed in further detail in Section 4.2.2.

How this maintenance would be performed (be it licensed town personnel or contract operators)

must be considered prior to the installation of such a system.  Though these community-type

treatment systems are typically highly automated, and do not require full-time operator presence,

the level of operations and maintenance work associated with a community wastewater treatment

system are comparable to that needed for a conventional, larger-scale, municipal wastewater

treatment plant.  Frequent, perhaps daily, inspections and water quality sampling would be

required to ensure general compliance with a discharge permit.  Critical system components such

as pumps, blowers, piping, filters and disinfection units must be regularly inspected, cleaned, and

repaired or replaced as necessary.  Though less of a concern than with individual I/A systems,

the treatment system may still need to be “fed” to ensure adequate treatment levels are

maintained during periods of reduced flows.

The exact number of staff required for a community treatment system would be dependent on

whether the Town is providing oversight only or oversight and maintenance.  We have estimated

that the budgetary equivalent of approximately two to four people, would be needed on a part-

time basis to oversee and manage these types of systems.  This assumption is based on having a

minimum of one additional person (Town or contract operator staff) perform the actual treatment

system operation and maintenance, and a minimum of one additional part-time Town staff

member to oversee and manager compliance with the permit(s).
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3.3.7 Feasibility Level Cost Estimate

Costs for community I/A systems, including both capital and operation and maintenance costs,

vary considerably.  Preliminary costs for four different systems are summarized in Table 3-7

below.  It is important to note that the costs shown in this table assume that adequate land for a

community treatment system can be found within one mile of the Amston Lake District.

Additionally, the capital and installation costs of the individual grinder stations associated with a

low pressure sanitary sewer could be paid for either by the Town of Lebanon, or by the

individual homeowners. Fees and funding are discussed in further detail in Section 4.2.2.

TABLE 3-7
COMMUNITY WASTEWATER TREATMENT SYSTEM

FEASIBILITY LEVEL COST ESTIMATE

1. Includes installation costs of low pressure sewer.
2. Capital cost annualized at 2% interest over 20 years.  Assumes no grant awarded.
3. Based on typical contract operations cost of approx. $100/hour.
4. Based on 195 properties of concern.

Modular
FAST Amphidrome Lotus

ActiveCell Envirex-RBC

Treatment Facility
  Treatment System $565,000 $540,000 $706,000 $750,000
  Effluent Disposal $2,200,000 $2,200,000 $2,200,000 $2,200,000
  Land Purchase (3 acres) $150,000 $150,000 $150,000 $150,000
  Site Work $170,000 $170,000 $170,000 $170,000

Wastewater Collection System
  Gravity Sewer $8,145,000 $8,145,000 $8,145,000 $8,145,000
  Low Pressure Sewer $2,905,000 $2,905,000 $2,905,000 $2,905,000

  Engineering Services (15%) $900,000 $895,000 $920,000 $925,000
  Contingency (25%) $1,500,000 $1,495,000 $1,535,000 $1,545,000
  Legal & Administration (2%) $120,000 $120,000 $125,000 $125,000
Total Capital Cost1 $8,505,000 $8,470,000 $8,705,000 $8,770,000
Annualized Capital Cost2 $520,000 $520,000 $530,000 $540,000

Annual Operating Costs
  Operation & Maintenance 3 $78,000 $45,000 $52,000 $21,000
  Electrical Costs $12,000 $12,000 $12,000 $20,000
  Additional Town Personnel $52,000 $52,000 $52,000 $52,000
  Total Operating Costs $142,000 $109,000 $116,000 $93,000

Total Annual Costs $662,000 $627,000 $648,000 $629,000
Annual Cost Per Property4 $3,390 $3,210 $3,320 $3,230
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 As discussed in Section 3.3.2 above, the treatment plant cost estimates are representative for a

treatment system required to treat an average of approximately 55,000 gpd of wastewater, which

is the average flow produced during the summer season from all the 195 properties containing

"systems of concern".  These technologies may be installed in such a manner as to provide both

redundancy in the event of equipment failure, as well permit the treatment system to handle the

wide ranges of flow to be expected in a largely seasonal community.  The significant cost

associated with effluent disposal should be noted.  This is due to the fact that since there appear

to be no watercourses capable of accepting discharged effluent from the treatment system, a

subsurface dispersal and infiltration system would need to be installed.  The cost of such an

infiltration system appears to result in an overall capital cost which would not compare favorably

to other wastewater management alternatives.

3.4 CONNECTION TO EXISTING SEWER

3.4.1 Wastewater Flows

According to the July 2005 Draft Wastewater Facilities Plan for the Colchester-East Hampton

Joint Facilities, prepared by Earth Tech of Glastonbury, Connecticut, the Colchester-East

Hampton Joint Facilities collection system and wastewater treatment plant currently serves the

towns of East Hampton, Colchester, and Hebron, and has also been sized to include flows from

the Amston Lake area of Lebanon, as well as portions of East Haddam, Marlborough, and

Portland.  The treatment plant currently receives an average flow of 1.39 million gallons per day

(mgd), considerably below the NPDES permitted design capacity of 3.9 mgd.  According to the

facilities plan, and confirmed by Colchester-East Hampton Joint Facilities staff, the collection

system and treatment facility has been sized to accommodate the installation of sewers for 125

homes along both sides of Deepwood Drive.  A future flow of 24,800 gallons per day (gpd) has

been determined based on an average of 2.83 people per household (2000 Census data) and a

water usage of 70 gallons per capita per day.  However, discussions with the DEP indicate that if

installing sewers was found to be the most appropriate solution for a larger portion of the

Amston Lake area, the Colchester-East Hampton facility could accommodate more flow from

the Lebanon side of Amston Lake than indicated.
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Based on the three scenarios developed in Section 3.3.1, the average wastewater flow originating

from the Lebanon side of the District would range from 27,800 gpd to 69,700 gpd. Note that as

stated previously, the Town of Lebanon and Amston Lake District would need to decide on

whether to allow currently "unbuildable" vacant lots to be developed if a new wastewater system

was provided.  Therefore, while these additional flows are theoretically possible, this report is

based only upon costs associated with providing wastewater upgrades to the existing homes.  It is

assumed that due to economies of scale, that the costs to accommodate additional development

would result in a slightly lower capital cost contribution per additional homeowner.

If homes in the Amston Lake District were connected to the Colchester-East Hampton Joint

Facilities collection system, the recommended connection point would be at an 8-inch diameter

gravity sewer located on Deepwood Drive at the Lebanon/Hebron town line.  This section of

sewer was installed when Hebron sewered their side of Amston Lake and was left in anticipation

of the eventual sewering of the Amston Lake area in Lebanon.  A pump station - the Amston

Lake Pump Station - was installed as part of this project and was designed with the anticipation

of eventually receiving wastewater flows from Lebanon, having a design peak pumping rate of

130 gpm.  Hebron Town personnel report that the pump station currently pumps a daily average

flow of approximately 46,000 gpd.  Therefore, there may be sufficient capacity to handle all of

the flow from the currently developed properties on the Lebanon side of the Lake.  However, this

system may not have sufficient capacity to handle flows from all the developed properties on the

Lebanon side of the lake without installation of larger capacity pumps and/or a larger wetwell.

This issue would need to be further investigated as part of a preliminary design process.

Wastewater flows from the Lebanon side would be via intermediate pump stations, and by

gravity, to the Amston Lake Pump Station, located on Deepwood Drive in Hebron.  From this

pump station, all wastewater flow would be pumped into the Hebron and Colchester wastewater

collection systems, and ultimately to the treatment plant in East Hampton.

3.4.2 Required Infrastructure

The infrastructure required for connecting to the existing sanitary sewer system in Hebron would

be very similar to that required for the installation of a community wastewater system.  As with

the community system, at a minimum, it is recommended that all homes on both sides of
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Deepwood Drive and Sunset Road be sewered due to their proximity to Amston Lake.  In

addition, providing sewers in those areas where small lots with prevalent outcroppings of ledge

rock (such as Ledge Road) or other "properties of concern" would likely further protect the water

quality of both Amston Lake as well as local drinking water wells.

As with the community system, either a low pressure system or conventional gravity system can

be used to connect houses to the existing sanitary sewer system.  Additionally, the pros and cons

associated with the installation of either system are similar.  Potential layouts for a low pressure

or gravity system are shown on Figure 3-6.  Regardless of which type of sewer system is

installed, it would ultimately discharge to the existing sanitary manhole near the Hebron town

line, on Deepwood Drive.

One potential additional capital cost associated with connecting to the existing sanitary sewer

system involves needed upgrades to the existing pump station.  While this pump station is fairly

new, discussions with Hebron personnel were not conclusive as to the actual capacity of the

existing pumps.  Therefore, the existing pumps may need to be replaced with larger capacity

pumps to accommodate flows from Lebanon.

3.4.3 Regulatory Requirements

Since some of the roads that would be sewered, and many of the necessary individual grinder

stations, would be within 100 feet of Amston Lake, a local Inland Wetland permit would be

needed for any sewer installation (gravity or low pressure).  Other local permits that would likely

be necessary are street opening permits and building permits.  Since there would be excavation

within public roads in Colchester and Hebron, both of those towns would also need to be

contacted for any Inland Wetland or street opening permits, or any other applicable permitting.

Additionally, the installation of any sewers will require that the Town coordinate with the State

of Connecticut's Office of Policy and Management (OPM).

The OPM, in coordination with local planning and zoning departments, determine a Town's

Conservation and Development Policies Plan.  This Plan designates portions of the community in

a variety of ways, from a "Regional Center" or "Growth Area" to a "Conservation Area".
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Typically, if a municipality chooses to install sewers outside the Regional Center or Growth

Area, no Clean Water Fund monies will be made available to that municipality.  Figure 3-7

shows the Conservation and Development Policies Plan Locational Guide Map for Lebanon.

Note that there are no Regional Centers or Growth Areas with Lebanon.  However, if sewers are

being proposed as a remedy to a community pollution problem, then it should be possible to

qualify for CWF funding, even if the construction is inconsistent with the OPM map.  This

situation would be considered a "community pollution" problem, and as such the OPM map

would not need to be changed, provided that sewer service is not offered to properties outside the

immediate Amston Lake area.

3.4.4 Management Issues

While management issues associated with the oversight of sanitary sewers is less complex than

the installation of I/A systems, there are still several items that must be considered and addressed

prior to the construction of a sanitary sewer within Lebanon.  A local WPCA would need to be

created to oversee the implementation of any sewer plan.  This WPCA would also be tasked with

operating the sewer, either through oversight of Town personnel, one of the other town's

WPCA's, or by contract operators.  Determination of user fees would also fall under the

jurisdiction of the WPCA.  Fees and funding are discussed in further detail in Section 4.2.2.

If Lebanon were to connect to the existing sanitary sewer manhole on Deepwood Drive in

Hebron, the sewage would eventually discharge to the East Hampton - Colchester Joint Facility,

located in East Hampton.  The Town of Lebanon would need to enter into inter-municipal

agreements with the Town of Hebron to accept these wastewater flows, and with the East

Hampton-Colchester Joint Facilities to provide treatment of the wastewater.  This agreement

would establish discharge parameters as well as the basis for user fees and connection fees.

Additionally, a small portion of the collection system would pass through the Town of

Colchester along Deepwood drive prior to discharging into the Hebron collection system.  It

would therefore also be necessary for the Town of Lebanon to obtain from the Town of

Colchester an easement to maintain and operate this section of sewer.  It is currently uncertain
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whether a formal inter-municipal agreement would be needed for Lebanon's flow to pass through

the Colchester collection system.

3.4.5 Feasibility Level Cost Estimate

Table 3-8 summarizes preliminary costs associated with the construction of a sanitary sewer

system in the District.  Costs are provided for a gravity type sewer and a low pressure sewer.

TABLE 3-8
CONNECTION TO EXISTING SANITARY SEWER

FEASIBILITY LEVEL COST ESTIMATE1

1. Annualized at 2% interest over 20 years
2. Based on $2.30/1,000 gallons at an average flow of 55,000 gpd; subject to change.
3. Assumes hiring additional Town personnel, or an allowance for contract operation.

It should be noted that the capital and installation costs of the individual grinder stations

associated with a low pressure sanitary sewer may be paid for either by the Town of Lebanon, or

Gravity Sewer Low Pressure
Sewer

Capital Costs
  Sanitary Sewer $3,960,000 $1,190,000
  Pump Station $3,000,000 -
  Grinder Pumps - $685,000
  Service Laterals $300,000 $150,000
  Landscaping $15,000 $15,000
  Roadway Reconstruction $870,000 $870,000
  Engineering Services (15%) $1,210,000 $435,000
  Contingency (25%) $2,035,000 $725,000
  Legal & Admin. (2%) $160,000 $60,000
Total Capital Cost $11,565,000 $4,125,000
Annualized Capital Cost1 $705,000 $250,000
Annualized Cost w/ 25% Grant1 $530,000 $189,000

Annual Operating Costs
  User Fee2 $46,000 $46,000
  Additional Town Personnel3 $52,000 $52,000
Total Operating Cost $98,000 $98,000

Total Annual Cost $805,000 $350,000
Annual Cost w/ 20% Grant $628,000 $287,000



Project No. 10840A 3 - 34

by the individual homeowners.  The capital cost of the individual grinder stations may be

included in a Clean Water fund grant, provided that the responsibility for their maintenance is

taken up by the Town.

Annual operations costs include a user fee which would need to be paid to the Town of Hebron

as the municipality accepting the wastewater flows from Amston Lake.  This user fee is based

upon the $2.30 per 1,000 gallons of wastewater paid by Hebron to the Town of East Hampton,

which ultimately accepts and treats the sewage.  This charge would be based upon the total flow

sent to the Hebron collection system and is subject to change on a yearly basis.

The existing wastewater collection system on the Hebron side of Amston Lake was constructed

with the expectation that the Lebanon side of the Amston Lake District would eventually be

sewered, and as such sewers and pump stations were sized to accept this estimated flow.  Upon

connection to the Hebron sewer system, the Town of Lebanon would be required to pay a

connection fee to reimburse the Town of Hebron for providing this infrastructure.  The terms and

amount of this connection fee would be determined during the negotiation of the above

mentioned inter-municipal agreement between the two towns and is not included in the cost

estimate at this time.
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SECTION 4

RECOMMENDED WASTEWATER MANAGEMENT PLAN

4.1 SUMMARY OF WASTEWATER MANAGEMENT ALTERNATIVES

There are several approaches that Lebanon can take to address the DEP's Abatement Order.

While none of the alternatives discussed herein is an obvious "best choice", based on

environmental benefits, costs and the level of management necessary for each of the options,

Wright-Pierce recommends that a phased sewer installation program be implemented.  The

conclusions regarding the evaluation of each wastewater management alternative are

summarized below.

4.1.1 Conventional Upgrades

Compared to the other wastewater management options considered, a district-wide conventional

upgrade for each individual subsurface wastewater treatment and disposal system has only a

minimal operations cost, entirely comprised of town permitting and oversight.  As such, an

upgrade program can be seen as the most cost-effective option.  However, it is also unlikely that

the DEP would approve of conventional upgrades to all the existing systems along Deepwood

Drive, due to their proximity to Amston Lake, and because a conventional upgrade would do

little to eliminate the nutrient inflow to Amston Lake.  Small lot sizes prevalent in the District

also limit the feasibility of constructing conventional treatment systems to the standards

established in the public health code.  Additionally, even with the best site conditions,

conventional upgrades can still have a limited life and over time these systems may need

replacing.  Furthermore, while any option implemented will require financial input from the

property owners, the entire cost of conventional subsurface system upgrades is typically borne by

the homeowner.  Although the Town could provide some funding assistance for such upgrades, it

is possible that such a move would not be viewed favorably from the rest of Lebanon.  Therefore

based on the uncertain long term environmental benefits and costs, a District wide upgrade to the

existing systems is not recommended.
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4.1.2 Individual I/A Systems

The installation of individual I/A systems is another approach that Lebanon could implement to

address the degrading water quality of Amston Lake.  The DEP's acceptance of this approach in

Old Saybrook would seem to indicate that a similar approach in Lebanon may also be acceptable.

However, the Town would need to consider the level of management that would be necessary if

such an approach is undertaken, particularly since 70% of the homes in the Lebanon side of the

District are seasonal.  The DEP has made it clear that the Town, not the individual homeowner,

will ultimately be responsible for ensuring these systems are functioning and maintained

correctly.  The Town, either through its own staff or by contract with certified operators, would

be responsible for managing and maintenance of a significant number of individual systems.

While this is not an insurmountable task, it is one that will most likely require additional town

resources to properly implement.  From an annual cost-based perspective, the implementation of

a District-wide individual I/A treatment program does not compare favorably to other options.  If

wastewater treatment within the District is desired, economy of scale dictates that the

construction of a community wastewater treatment facility would be a more economically

feasible option.

4.1.3 Community Treatment System

From a technical standpoint, the installation of a community treatment system to serve the

Amston Lake District is more feasible than the installation of individual I/A systems.  In fact,

due to economy of scale most equipment vendors recommend that if a community-wide

wastewater treatment program was to be implemented, a community system would easily be the

preferable choice over individual treatment units.  However, when including the cost for the

necessary  sewer  system,  as  well  as  a  subsurface  effluent  disposal  system,  the  community

treatment system is in fact more costly.  From a financial perspective, it is the most costly option

considered.  Additionally, this option would require many of the management issues that the

installation of individual I/A systems would incur, albeit at a larger scale.
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4.1.4 Low-Pressure Sewer

Installation of a low pressure sanitary sewer with a connection to the existing Hebron wastewater

collection system appears to be the least expensive approach that would allow Lebanon to

properly implement a successful wastewater management program in the Amston Lake area, as

well as comply with the DEP's Abatement Order.  While there are a variety of land use issues

surrounding the installation of sanitary sewers, most notably the concern that uncontrolled

growth could result following installation, there are methods by which this concern can be

addressed.  A discussion of these methods can be found in Section 4.2.1.

Another concern often sited when sanitary sewers are proposed is the environmental effects of

taking water out of its watershed of origin.  While this would occur, the wastewater flows

represent a relatively small percentage of the water flows within the Amston Lake drainage

basin.  Furthermore, as Amston Lake is a dam-controlled impoundment, the concerns of inter-

basin transfer are not as significant as in the case of a natural water body.  The environmental

benefits to Amston Lake gained by reduced nutrient inflow should offset any detrimental effect.

Additionally, if the installation of sanitary sewers were tightly limited in area and phased in, both

of these concerns can be addressed.

Initially, a low pressure sewer could be installed along Deepwood Drive, Lakeview Heights,

Catherine Street, Ledge Road, Kelly's Corner and Manion Lane; see Figure 4-1.  Installation of

sewers on these roads would address many of the homes that have been identified as "Properties

of Concern" while reducing the initial capital cost.  Additional sewers could be extended to the

remaining "Properties of Concern" as needed.  Alternatively, the remaining "Properties of

Concern" (and any undeveloped lots) could be required to manage their wastewater through

conventional upgrades or individual I/A systems.

4.2 OTHER CONSIDERATIONS

4.2.1 Smart Growth

Quite often when wastewater upgrades are suggested within an unsewered community, concerns

regarding uncontrolled growth, or "sprawl", are cited as a reason to not install sewers or other
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wastewater management infrastructure.  While there are numerous cases where such growth did

occur, uncontrolled growth is not necessarily a byproduct of wastewater management.  Within

Connecticut, as well as throughout New England, communities have addressed this potential

problem in successful ways.  According to the DEP, there are several examples where

communities have been able to address similar environmental problems while curbing unwanted

growth through strengthening of local land use controls.

Local land use regulations can be strengthened through several avenues.  The Town may opt to

limit sewer access to only those homes that are currently developed and to maintain the current

occupancy restrictions on seasonal residences.  The Town currently permits the construction of

seasonal-only residences on lots which fail to meet the 2-acre area zoning requirement for year-

round residences.  In conjunction with this approach, the Town could create a wastewater district

with strict boundaries, limiting which lots may connect to a sewer.  Another option that could be

done in lieu of, or in connection with, this approach would be to revise the local Zoning

Regulations, restricting the size and height of homes that are constructed within the District, or

limit the number of properties which may be developed in the area.  Additional restrictions can

also be included in the yet to be created WPCA regulations.  The critical item common to each of

these approaches is the consultation of an attorney with successful experience in these matters.

Implementation of zoning restrictions or other land use controls prior to the start of any actual

construction is critical.  Keeping these two important issues in mind, uncontrolled residential

growth can be greatly reduced.

4.2.2 Funding

Typically the cost of a conventional septic system upgrade is the responsibility of the individual

homeowner.  Costs associated with an individual I/A system would also typically fall to the

homeowner.  However, in the case of Amston Lake, individual I/A systems may be eligible for

Clean Water Funding if the are seen as an approved, cost effective, wastewater management

solution by the DEP.  Since a WPCA would need to be created to support the required municipal

oversight for any I/A system installations, an assessment/user fee program could also

theoretically be established to assist homeowners with the costs.  Although a community I/A

system or sanitary sewer connection would typically be paid for by the Town (up to each
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property line), the homeowners who benefit from such construction would be charged an

assessment and/or user fee.  It should be noted that any assessment charged to the homeowner

can not exceed the actual benefit received from the sewer; a dollar figure associated with this

benefit is often determined by the Town Assessor.

There are a variety of funding sources that the Town of Lebanon could consider and pursue for

the design and construction of the chosen alternative, including:

Clean Water Fund

U.S. Department of Agriculture Rural Development

Department of Economic Community Development

State and Tribal Assistance Grants

Small Town Economic Assistance Program

A brief discussion of each of these programs is provided below.  Note that there may also be

other funding programs available for this type of project that we are not aware of at this time.

4.2.2.1 Clean Water Fund

The State of Connecticut has an environmental infrastructure assistance program, known as the

Clean Water Fund (CWF).  The CWF provides monies in the form of grants and loans to

municipalities for wastewater collection and treatment projects.  Generally, qualifying projects

can receive grants for a portion of the total project costs, including design, and loans are granted

for the remainder of the project costs.  Within the CWF is a requirement that the construction of

at least one small community wastewater project be financed every year; projects are evaluated

for funding as they complete planning.  Approved small community projects can theoretically

receive a grant for as much as 25% of the project cost, with the reminder financed through a 20-

year, 2% interest loan.  However, small community sewer extension projects will more typically

be listed on the loan-only priority list.  Therefore, if a community is low on the primary priority

list, they can choose to fund the project more quickly through loans only, eliminating potentially

costly inflationary increases.  In recent years, the level of funding available through the CWF has

been minimal, due to under-funding by the State Legislature.  Discussions with DEP personnel

indicate that the level of funding for fiscal year 2008 - 2009 may increase such that Lebanon
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could be eligible to receive loan and grant monies for this project.  Wright-Pierce has submitted

to the DEP a preliminary CWF Application for this project in order to gain acceptance to the

priority list as soon as possible.

4.2.2.2 USDA Rural Development

Another potential source of funding is the US Department of Agriculture's Rural Development

program.  Regional Rural Development offices nationwide determine the eligibility of

communities for funding; projects such as this one are considered for funding through the Rural

Utilities Service (RUS).  Funding is typically provided in the form of a low interest loan, though

the RUS will evaluate each project for the possible inclusion of grants.  Grant eligibility is based

on a community's mean income, as compared to the mean income of the entire state.  For 2006,

the State of Connecticut non-metropolitan median household income has been set at $60,751;

Lebanon's median household income, at $61,173, just exceeds that level.  However, if justified, it

may be possible to perform a site specific income survey to determine if the actual median

household income in the Amston Lake area is actually lower than the average Town income.

This approach has been used successfully in other communities where it is believed that the

actual income in the proposed sewer service area is lower than the State median income level.  A

similar effort might be successful for Amston Lake if it is believed that the median household

income is less than $61,173.  Additionally, if grant monies are not available due to excess

income levels, Lebanon would still be eligible for a 4.5% loan that can be carried out for up to 40

years.

4.2.2.3 Department of Economic Community Development

The Department of Economic Community Development (DECD) provides Community

Development Block Grants to municipalities, typically up to $500,000, on an annual basis.  It is

at times possible to qualify for several successive block grants over several years.
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4.2.2.4 State and Tribal Assistance Grants

The State and Tribal Assistance Grant (STAG) is a direct appropriation of funds to a particular

project by a U.S. Congressional Representative.  Representative Joe Courtney would need to be

contacted to determine the eligibility of this type of project.

4.2.2.5 Small Town Economic Assistance Program

The Small Town Economic Assistance Program (STEAP) can provide up to $500,000 per year in

grant money for infrastructure projects to support "economic development, community

conservations, and quality of life projects."

4.2.3 Stormwater Evaluation

As noted in Section 2.2.3, stormwater is likely an important component of the degrading water

quality within Amston Lake.  Although beyond the scope of this project, the Town or District

should conduct a study of the Amston Lake watershed to confirm/identify those areas that are

potentially contributing the most pollutants to the lake.   Such a study should be also include

identification of recommended Best Management Practices, such as detention basins, vegetative

swales, natural buffer strips, and individual property landscaping plans, in order to mitigate the

pollution impact of storm water runoff.

4.3 SELECTION OF WASTEWATER MANAGEMENT ALTERNATIVES

Table 4-1 summarizes the feasibility level costs and management issues associated with each of

the wastewater management solutions discussed in this report.  Note that the individual tables for

different alternatives included in Section 3 show a range of costs.  For ease of comparison, Table

4-1 shows approximate costs for providing wastewater management to the 195 "Properties of

Concern", based upon the average cost for each option considered.  The only exception is for

connection to the existing sewer in Hebron.  Due to the large difference in capital costs between

gravity and low pressure collection systems, only low pressure sewers were further considered as

a feasible wastewater management solution.
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TABLE 4-1
SUMMARY OF FEASIBILITY LEVEL COST ESTIMATES1

Conventional
Upgrades

Individual
I/A Systems

Community
Wastewater
Treatment

Facility

Connection
to Existing

Sewer2

Capital Cost $4,390,000 $4,140,000 $8,615,000 $4,125,000
Equivalent Cost Per Property $22,500 $21,200 $44,200 $21,200

Annual Operating Cost - $228,000 $115,000 $98,000

Total Annual Cost3 $268,000 $503,000 $642,000 $350,000
Annual Cost per Property $1,400 $2,600 $3,300 $1,800

1. Based on 195 "Properties of Concern".
2. Assuming installation of low pressure sewer.
3. Assumes capital costs annualized at 2% interest over 20 years.

Based on the above cost estimates, it can be seen that connection to the existing sewer in Hebron

has the lowest capital costs.  The capital cost of a community wastewater treatment system is the

highest of the options considered.  The reason for this is that a community treatment system

would require almost exactly the same wastewater collection system as would be required to

connect to the existing sewer, plus the cost of a wastewater treatment facility.  Convention

upgrades and replacement of septic systems has the lowest total annualized costs (due to the lack

of any operations costs).  However, due to reasons discussed in Section 3.1, conventional

upgrades should not be considered as a District-wide solution to the existing wastewater

management issues.  Connection to the Hebron sewer has the next lowest total annual costs, and

overall as appears to be the most technically and economically feasible option.

As such, it is recommended that the installation of a low-pressure wastewater collection system,

with connection to the existing collection system at the Lebanon-Hebron border be implemented

as a means of wastewater management for the Amston Lake District in Lebanon.  This solution

is less costly than the individual I/A  or community systems considered, and would likely prove

to be the option most acceptable to the Connecticut DEP, the Town of Lebanon, and the residents

of the Amston Lake District in Lebanon.  Note that once the DEP approves the implementation

of this recommendation, it may become the required basis for final design.
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Along with capital and operational cost considerations, the costs associated with creating an

additional layer of Town management must be considered prior to the implementation of any

wastewater management solution.  Table 4-2 summarizes the different phases of wastewater

management, along with the party responsible for each phase.

TABLE 4-2
SUMMARY OF MANAGEMENT ISSUES

Function Conventional
Upgrade

Individual I/A
System

Community I/A
System

Connection to
Centralized

System

Planning Property Owner Town / WPCA
& State

Town / WPCA
& State

Town / WPCA
& State

Land Acquisition Property Owner Property Owner Town / WPCA Town / WPCA

Permitting Property Owner Town/WPCA &
State

Town / WPCA
& State Town / WPCA

Design Property Owner Property Owner Town / WPCA Town / WPCA

Construction Property Owner Property Owner Town / WPCA Town / WPCA

Operation Property Owner
Property Owner

&/or Town /
WPCA

Town / WPCA Town / WPCA

Monitoring
Property Owner

& Town /
WPCA

Property Owner
&/or Town /

WPCA
Town / WPCA Town / WPCA

Enforcement Town & State Town / WPCA
& State

Town / WPCA
& State State

Funding Property Owner
Property Owner

&/or Town /
WPCA

Town / WPCA Town / WPCA

Typical Flows, gpd < 1,000 250 to 5,000 1,000 to 30,000 varies

4.4 RECOMMENDED WASTEWATER MANAGEMENT PLAN

Based on the evaluations provided in this report, the recommended wastewater management plan

for the Amston Lake community in Lebanon is as follows:

Provide a low-pressure wastewater collection system for Amston Lake -  This

evaluation concludes that the existing subsurface wastewater treatment and disposal
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systems contain a significant potential to detrimentally affect the water quality of Amston

Lake.  The sewer system recommended in this report would serve the Amston Lake

District in Lebanon, and discharge to the Hebron wastewater collection system, for

ultimate treatment at the Colchester-East Hampton Joint Facilities wastewater treatment

facility in the Town of East Hampton.  The estimated capital cost of this sewer system,

designed to accept wastewater flows from properties determined to contain the potential

to negatively impact the water quality of Amston Lake is $4,125,000.  The equivalent

cost per property connected to the collection system (assuming connection of all 195

"Properties of Concern") would be approximately $21,200.  The total annual cost of such

a system, including annualized capital costs and an estimated total annual operations cost

of $98,000, is estimated to be $350,000.  Grants and low-interest loans from sources such

as the Clean Water Fund (CWF), Rural Development and other sources may be available

to assist in the funding of this project.

Conduct a stormwater management study for the Amston Lake Community -  While

it is the conclusion of this report that the existing subsurface wastewater treatment and

disposal systems at Amston Lake are, or contain the potential to, negatively affect the

water quality of Amston Lake, it is likely that stormwater runoff from the same area is

also contributing to the problem.  A stormwater management study would determine

stormwater flows to the lake, analyze the nutrient contribution to the lake from

stormwater runoff, evaluate the condition and effectiveness of existing stormwater

management practices, and develop recommended stormwater Best Management

Practices (BMPs).

Evaluate existing zoning regulations - Proper zoning and land-use regulations are

critical to maintain environmentally sensitive features, such as Amston Lake.  Preparation

and enforcement of such regulations can be effective methods to protect Amston Lake, as

well as manage growth.  Since development and undesired growth is an important issue

in the Amston Lake District, it is critical that an evaluation of any zoning changes be

made prior to the implementation of any wastewater management plan.  Situations to be

evaluated should include seasonal versus year-round occupancy of both existing and
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future residences, minimal lot sizes for future development, redevelopment restrictions,

and criteria for connection to the recommended wastewater collection system.  While in

some cases the installation of sewers can lead to uncontrolled growth, proper zoning can

be used to prevent this problem.

Create a Water Pollution Control Authority - A WPCA should be created to create

sewer use laws and regulations and provide for their enforcement, negotiate inter-

municipal agreements, and obtain funding to assist in the construction of the proposed

collection system as well as other related capital improvement projects.  Many of the

decisions to be made in the implementation of a district-wide wastewater program, such

as which properties may connect to the collection system, which properties must connect

to the collection system, and the time table for doing so, will need to be determined by

the WPCA.

4.4.1 Implementation Plan and Schedule

The detailed scheduling of any project such as this is critical to ensure its success.  While

deadlines can be adjusted as circumstances dictate, it is important at this point in the planning

process to begin to formulate an implementation plan and schedule.  A more detailed, schedule

should be developed following review and approval of this study and identification of funding

options.  Table 4-3 below contains a preliminary implementation schedule outlining some critical

project benchmarks as well as proposed completion dates.  The intent of this preliminary

schedule is to illustrate that it can take several years to design and construct a system after initial

approvals to proceed.
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TABLE 4-3

REVISED PRELIMINARY IMPLEMENTATION SCHEDULE

Action Proposed Deadline

Town Approval of Wastewater Management Plan November 2007

DEP Approval of Management Plan September 2008
Creation of Water Pollution Control Authority August 2008
Identify Viable Funding Options December 2008
Begin Preliminary Low-Pressure Sewer Design March 2009
P&Z Review and revise Zoning Regulation (to limit
Uncontrolled growth) June 2009

Begin Final Low-Pressure Sewer Design May 2009
Complete Bid Package for Low-Pressure Sewer Winter 2009
Begin Construction Spring 2010
Substantial Completion Spring 2011

As discussed throughout this report, there are a variety of issues that will need to be addressed in

order to implement a wastewater management plan for Amston Lake.  So as to proceed with a

"focused" effort, it is recommended that Lebanon consider forming an official committee that

would report to the Board of Selectmen and other appropriate Town boards, such as the Finance

Board.  A listing of items that such a committee would need to consider includes:

Review and approval of this draft wastewater management study prior to submittal to the

DEP for approval;

Formation of a Water Pollution Control Authority (WPCA) and development of

associated sewer use regulations;

Consideration of possible project funding scenarios (capital and operational);

Formal application to the DEP Clean Water Fund (CWF) or other funding sources;

Consideration of changes to current zoning requirements;

Consideration of possible project connection scenarios, such as:

o  Town construction of low pressure sewer with laterals terminating at the property

line; subsequent sewer hook-ups and individual grinder pump installations would

be the responsibility of the homeowners; or
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o Town installation or sewer, pumps and complete laterals with sewer assessment

adjusted as necessary.

Consideration of schedule requirements for individual property connection to sewer;

Negotiations with the Hebron and the Colchester-East Hampton Joint Facilities to

establish inter-municipal agreements;

Coordination of design, permitting, and construction process; and

Consideration of system operation and maintenance alternatives.
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Decentralized Wastewater Management Districts
A New Alternative for Addressing Community Pollution Problems in Connecticut

How do we handle wastewater ? 
• The Public Health Code defines the minimum 

criteria for a subsurface sewage disposal system 
(septic system) which will protect public health 
and the environment 

• Many older systems (especially around lakes or on 
the shoreline) don’t meet the requirements of the 
current health code. 

• If the systems are not code compliant, then public 
health and the environment may be at risk. 

What does the health code require? 
• A properly sized septic tank (minimum 1,000 

gallons, larger for special criteria) with two 
compartments and proper baffling. 

• Adequate leaching area to treat the wastewater, 
and return the treated effluent to the ground. 

• Adequate depth from bottom of leaching system to 
groundwater or impermeable surface to allow for 
reduction of pathogens. 

• Adequate separating distances from water supply 
wells, watercourses, structures, property lines, etc. 

What is often encountered… 
• Cesspools 
• Septic tanks of varying sizes (as small as 250 

gallons, often with a substantial percentage less 
than 1,000 gallons). 

• Leaching systems that are too small. 
• Leaching systems installed too close to the 

groundwater or other impermeable layer. 
• Leaching systems with inadequate separating 

distances from sensitive resources 

What about lot size ? 
• Small lots (less than ¼ acre) pose significant 

challenges in siting septic systems. 
• When significant number of small lots are in a 

neighborhood, even the health code may be 
insufficient to protect health and the environment 
(DPH Circular Letter 2000-01) 

• Nitrogen analysis recommended by DPH for 
density of greater than 3 bedrooms per ½ acre. 

Why is it a problem ? 
• Each of the preceding deficiencies diminishes the 

ability of the septic system to perform its function; 

that is, to renovate wastewater to a quality that can be 
safely discharged back into the environment 

• When a number of properties with similar 
deficiencies exists in a neighborhood, “…a 
community pollution problem exists, or… can 
reasonably be anticipated in the future…” (CGS 22a-
428)

Is there scientific evidence to prove a problem 
exists? 

• Not always.  Substantial science went into developing 
the public health code, which tells us what the 
minimum standards for wastewater treatment need to 
be to protect health and the environment. 

• Wastewater planning studies include a limited 
amount of groundwater and surface water sampling.  

• The sampling data is not, by itself, used to validate or 
repudiate an evaluation of a study area.  It is one of 
several components which, when taken as a whole, 
are used to reach conclusions about the status of an 
area 

What is a “community solution”? 
• A community solution is one where the municipality 

takes responsibility for the implementation of the 
solution, either through contract or through 
management: 
– Community sewerage system: Conveying the 

wastewater from multiple lots to a common point 
for treatment and discharge 

– Decentralized management district: Requiring the 
upgrade of individual systems to a pre-determined 
standards, through a combination of conventional 
septic systems and alternative technology, with 
continuing management. 

A New Approach to Wastewater 
• Decentralized wastewater management districts 

– Provide new tools for improved management of 
new and existing onsite sewage systems 

– Allow use of alternative technologies for 
remediation of existing onsite problems

– Require DEP and DPH approvals, and 
concurrence of local Director of Health 



Page 2 6/24/2009

Terminology Check:  
Decentralized 

• Decentralized has different meanings, based on 
who is doing the talking 

• EPA Publications use the term to describe any 
non-centralized system, including cluster systems 
and small community systems 

• More info on EPA’s program is available at: 
http://cfpub.epa.gov/owm/septic/guidelines.cfm#h
andbook

 “Decentralized wastewater management 
district"

(per Section 7-245 of the Connecticut General 
Statutes) : 

– areas of a municipality designated by the 
municipality through a municipal ordinance

– when an engineering report has determined 
that the existing subsurface sewage disposal 
systems may be detrimental to public health or 
the environment and that  

– decentralized systems are required and  
– such report is approved by the Commissioner 

of Environmental Protection with concurring 
approval by the Commissioner of Public 
Health, after consultation with the local 
director of health. 

The NEW Approach 
• When a municipality establishes a decentralized 

wastewater management district, the 2003 
legislation allows local officials 
– To establish remediation standards for type 

and level of treatment, with DEP and DPH 
approval, and 

– To require upgrades of existing systems to 
meet the remediation standards, or  

– To require abandonment of existing system 
and installation of alternative technology if 
upgrades will not meet the established 
standards 

• Locally, the process is a joint effort of local health 
department and WPCA 

Looking at the details… 
• There are a number of criteria that must be met 

when considering a decentralized solution: 
– It must be the most cost-effective solution, as 

determined by an engineering report, 

– It must be approved by both CT DEP and CT 
DPH, with local health department consultation, 

– It must be adopted by local ordinance, 
– It must include a long-term commitment to 

maintenance and monitoring by both the 
municipality and the citizens. 

Step 1: The Engineering Report 
• A consultant prepares an engineering report (also 

called a Facilities Plan) that  
– Evaluates the severity and extent of the existing or 

potential pollution problems 
– Evaluates alternatives to determine their 

suitability and cost-effectiveness 
– Recommends an alternative or combination of 

alternatives 
– Recommends a schedule for implementing 

solution 

Establishing the standards 
• When decentralized management is to be considered 

as an alternative. 
– Report must evaluate a decentralized alternative 

in comparison to other options (the cost-
effectiveness) 

– The remediation standards are reviewed jointly by 
DEP, DPH, local health, and the WPCA. 

– Includes a review of existing local health 
department resources and programs 

Cost-Effectiveness 
• Does NOT simply mean the cheapest alternative 
• The Cost evaluation calculates the “present worth”, 

and considers both the immediate, or capital costs and 
the long-term operation and maintenance costs 

• The Effectiveness evaluation considers whether the 
alternative adequately addresses the environmental 
problems and includes consideration of the ability to 
implement the alternative 

Regulatory Review 
• The CT DEP is usually the primary agency in the 

review process, because the study is generally carried 
out by a WPCA under a pollution abatement order 
from DEP and possibly with funding from DEP. 

• The CT DPH has a significant role in the review 
process, and will work with the Local Health 
Department to insure they have adequate programs 
and resources for implementation 
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Step 2: The Local Ordinance 
• The statute provides that a decentralized 

management district must be implemented through 
the adoption of a local ordinance. 

• The ordinance needs to: 
– Identify the affected areas of town, 
– Establish a process for evaluating individual 

properties, 
– Establish remediation standards for the 

upgrade or replacement of individual systems 
– Provide a process for implementing upgrades 

or replacement of existing systems 

Step 3: Detailed Site Investigation 
• The Director of Health oversees the detailed site 

investigation of each property in the district, to 
determine existing conditions and status with 
regard to the remediation standards adopted 
through the ordinance. 

• The investigations must be conducted by DPH 
approved local health agents. 

Step 4: Upgrade or Abandon? 
• Based on the results of the site investigations of 

step 3, the Director of Health will either 
– Issue a permit to discharge if the existing 

onsite sewage disposal system fulfills all the 
criteria of the standards, with mandatory 
monitoring and maintenance requirements. 

– Issue an order to upgrade the system if the 
investigation determines that an upgrade to the 
system will enable the property to meet the 
standards 

– Issue an order to abandon the system if it is 
determined that, even with an upgrade, the 
system will not meet the standards.  In this 
case, the order to abandon is accompanied by 
an order from the WPCA to install alternative 
technology or connect to an off-site system. 

Step 5: Implementation 
• System improvements (upgrades to the system or 

installation of alternative technology) must be 
designed and installed. 

• Permits to discharge will be issued upon proper 
completion of the required work and inspection of 
the upgrade or installation. 

• Proper operation and maintenance of all systems 
must be ensured by the municipality, either by: 

– Municipal employees performing operation, 
maintenance and monitoring functions, or 

– A contract operator, under contract to the 
municipality or the property owner (and reporting 
to the municipality) 

Delegation of Authority 
• The authority to review and approve alternative 

technologies (those systems not covered under the 
current Public Health Code) is with DEP. 

• To allow the use of alternative technologies, DEP is 
currently evaluating the delegation of their review 
and approval authority to individual municipalities as 
part of a comprehensive wastewater management 
district. 

Conclusions…at the state level 
• Connecticut DEP and DPH  may approve 

decentralized alternatives if they are shown to be  a 
cost-effective method of addressing a community 
pollution problem. 

Conclusions…at the town level 
• Local government needs to realize that 

– Decentralized alternatives require a substantial 
local maintenance and management component in 
order to be properly implemented. 

– The implementation of such a district requires a 
coordinated effort between local health 
department and WPCA 

– Installation and operation of a decentralized 
wastewater management district can be as costly 
as a sewer system. 

Conclusions…at the individual level 
• Citizens need to understand, and base their decisions 

on, how each method of addressing long-term 
wastewater issues addresses 
– Environmental concerns 
– Economic constraints 
– Community character 
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…from Theory to Reality… 
• In 1989, Old Saybrook citizens disapproved a plan 

to build a wastewater treatment plant and sewers. 
• In 1990, DEP sued the town for failure to address 

a community pollution problem 
• In 1996, the judge issued a final determination 

requiring Old Saybrook to address their 
wastewater problems, but allowed them time to 
develop an alternative that addressed local issues 
without regionalization. 

• From 1996-2003, Old Saybrook and their 
consultant prepared over a dozen reports and 
evaluations looking at potential options. 

• During that time period, DEP committed to the 
project an unprecedented 3 staff members to 
facilitate a solution. 

• In 2003, the state legislature enacted changes to 
the statutes empowering the creation of 
decentralized wastewater management districts. 
With this empowerment, DEP and the town began 
moving toward a new solution… 

CASE STUDY:Old Saybrook
From Tri-Town Sewers to Onsite Upgrades 

Centralized Sewer System 
From 2003 Fuss & O’Neill Report 
Cost Estimate (updated to 2006 $) 
Wastewater Treatment Facility (550,000 gpd) = 
$10,670,000
Central Sewerage System = $41,080,000 
Total = $51,750,000 
Est’d EDUs = 2,550 
Cost per EDU = $20,294 

What are the problems we are trying to solve? 
High Density Development  
• 4 to 8 homes per acre 

Older systems  (50+ years old) built prior to 
current Public Health Code (PHC) 

Marginal land developed because of proximity to 
shore 
High Groundwater table 
• Unsuitable Soils for Septic Systems 

Mediation
• Issue identification and mediation plan – spring of 

2004
• Mediator selected fall of 2004 

– Cindy Cook of Adamant Accord 
• Mediation commenced January 2005 
• Conceptual Agreement reached September 2005 

Upgrade Standards Within the WWMD 
• Cesspools removed and replaced  
• Tanks upgraded to PHC 
• Leaching structure upgraded to extent possible – 

between 2/3 and 100% PHC 
• Alternative Technology Required for: 

– All waterfront lots 
– When leaching field can not be upgraded to 2/3 

PHC

What Does That Mean on the Ground? 
What are the Major Steps? 

• Agreement on Upgrade Standards – done 
• Public Participation - underway 
• Capital and O&M cost allocation - underway 
• DEP / DPH approval of plan – summer 2007 
• Adoption of WWMD Ordinance – summer 2007 
• Local Funding Referendum – summer 2007 
• Delegation of Authority – 2007 
• Upgrade of systems – beginning in 2008, with 

completion estimated 2015 

Wide range Cost per lot  

Unknown # of Leachfields upgrades 

546 (28%) Septic Tanks Upgrades 

421 (22%) Cesspool and Drywell upgrades 

256 (14%) Alternative Technology (inland)

217 (11%) Alternative Technology (waterfront) 

1898Total Number of Residential Lots






