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1. PROJECT PLANNING

1.1 Location

The project is located in the Village of Felchville, within the Town of Reading, Vermont. The study
area is shown on Figure 1 (Study Area Map). The project area is primarily along VT 106, but also
includes sections along Niagara Street, Mill Street, Tyson Road, Bartley Field Road, Merritt Point
Drive, and Benjamin Drive. Photographs of the project area are included in Appendix A
(Photographs of Project Area).

Felchville, one of Reading’s three villages, is the nucleus of commercial activity and concentrated
housing density within the Town. A primary contributor to this is due to VT 106 being the Town’s
primary north-south transportation corridor. The 2022 Town Plan references general support for
higher density residential and commercial development within the village center of Felchville. In
order to direct growth to the village area, there is a need to provide innovative solutions for
sewage disposal and potable water supply, especially in Felchville.

Zoning Districts within the study area and the Town’s Designated Village Center and associated
buffer are shown on Figure 2 (Zoning Map). A majority of the study area is located within the
Residential / Commercial (Felchville) (RC-B) zoning district. A smaller section along the eastern
side of the study area falls within the Rural / Conservation (RC-25) zoning district; and there is also
a section of Rural Residential (RR-5) zoning district at the southern end of the project area.

In context to the overall Town of Reading, the study area is located within the southeastern
portion of Town. The primary transportation corridor through town includes Route 106, which
runs north-south along the east side of the Town. There is also a short section of Route 44 near
the southeast corner of the Town. There are no other state highways within the Town. The town
is bordered by Woodstock to the north, West Windsor to the east, Cavendish to the south, and
Plymouth to the west.
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Felchville is in the watershed of the North Branch of the Black River in the Connecticut
River Basin. The North Branch Black River runs along the southern border of the study
area, in addition to two tributaries flowing south and east within the bounds of the study
area.

1.2 Environmental  Resources Present

State-mapped natural resources as imported from the Vermont Open Geodata Portal are shown
on Figures 3 (Environmental Constraints Map), including:

¶ Surface water (lakes, ponds, and streams) and river corridors;
¶ Wetlands (none in the study area);
¶ Rare, threatened and endangered species (none in the study area);
¶ Significant natural communities (none in the study area);
¶ Floodplains and floodways (no mapped floodways within the study area);
¶ Deer wintering areas;
¶ Slopes over 30%;
¶ Groundwater source protection areas for public water supplies (there are no GIS mapped

groundwater SPAs within the study area); and
¶ Hazardous waste sites, hazardous waste generators, and registered underground storage

tanks (USTs) (no mapped hazardous waste generators or USTs within the study area).

Surface waters and river corridors. The North Branch of the Black River flows southeasterly along
the southern border of the study area. Tributaries of the Black River run through the study area,
as well as the river corridor for the North Branch. There are two tributaries of the North Branch
which flows to the south within the study area, one along the eastern side and one shorter
segment beginning in the southern/central portion of the study area.

Floodplains. Zone A and AE 100-year floodplains along the North Branch of the Black River and
tributaries are located along the eastern and southern sides of the study area. According to soils
maps from the Natural Resource Conservation Service (NRCS), this area also contains prime
agricultural soils.

Deer wintering areas. There are GIS mapped deer wintering areas located along the northern and
eastern portions of the study area.

Slopes over 30%. Based on GIS data, slopes over 30% are scattered through the study area, and
are primarily located along the northern half of the study area where not in close proximity to VT
106.

Public water sources. There are three public water sources mapped on Vermont Open Geodata
Portal data. These include those for the Reading Elementary School and two for the Hall Art
Foundation (Main House and Farmhouse Barn). There are no available mapped groundwater SPAs
for these sources.
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Hazardous waste sites, hazardous waste generators, and registered underground storage tanks.
There are three mapped hazardous waste sites within the study area. These include the
following:

¶ Town of Reading site number 931376 – Low levels of MTBE were found in 1992 during
routine water sampling at Reading Elementary School. The last update on this site in
December 2023 suggested that a Site Management Activities Complete (SMAC) is
pending, awaiting monitoring well closure investigation/confirmation.

¶ Site number 972238 (Wallace residence) at parcel 1177 - gasoline contamination
discovered during the removal of two abandoned USTs. A SMAC was completed in
September 1999 for this site.

¶ Site number 20093893 (Papperman residence) at parcel 2146 - heating oil contamination
discovered during the closure of a UST in December 2008. A SMAC was completed in
August 2009 for this site.

Areas where these resources are present within the study area represent constraints with respect
to on-site soil-based wastewater disposal. On Figure 3, these environmental resources were
overlaid with Vermont Onsite Sewage Disposal Soil Ratings of Not Rated, Not Suited, and
Marginally Suited to map areas where significant constraints are present that make the
installation of soil-based wastewater disposal systems potentially infeasible and/or very
expensive.

Approximately 40% of the project area soils are mapped as prime agricultural soils (soils of prime,
prime (b), or statewide, or local importance). Wastewater collection and disposal system designs
should be planned in such a way to limit impacts to the use of primary agricultural soils for
agricultural purposes. New collection system infrastructure, such as force main or gravity sewer
piping, will most likely be installed at least four to five feet below grade, and as such will not
significantly impact the use of prime agricultural soils for agricultural purposes.

1.3 Population Trends

The Town of Reading has experienced relatively consistent population over the last 40 years. The
following table summarizes the Town population since 1980 (as documented in the 2022 Town
Plan):

Table 1: Population Trends

Year 1980 1990 2000 2010 2020
Population 647 614 707 666 687
% Increase in 10 Years 14.7% -5.1% 15.1% -5.8% 3.2%
Average Annual % Increase 1.5% -0.5% 1.5% -0.6% 0.3%

The 2022 Town Plan suggests Reading’s population was at an all-time peak in 1820 with 1,603
residents, and experienced a low in 1940 of 437 residents. As noted in the Town Plan, population
densities within Town are more concentrated in the three villages of South Reading,
Hammondsville, and Felchville, as well the small hamlet of Bailey’s Mills near the Town’s
geographic center.
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The 2022 Town Plan depicts data for the whole Town, not the village of Felchville individually.
Assuming an average of 2.35 persons per household1 and a total of 77 parcels in the study area,
the current population within the study area is estimated to be approximately 180 persons within
the study area. This is an approximation only and does not consider any parcels that are multiple
apartments, open land, or the 10% of parcels that are listed on parcel data as commercial
properties.

The 2021 median household income (MHI) for the Town of Reading was $66,5002, per the
American Communities Survey (ACS). This is slightly lower than the ACS median for the state of
$67,674. The MHI for ‘disadvantaged’ determination used in SRF programs for 2021 was listed as
$66,567.

As Felchville plays an essential role, being the hub of the community, with a dense residential
population, there is a need for wastewater solutions that will support additional housing and
commercial investment within the village.

1.4 Community  Engagement

Community engagement efforts conducted by the Town have included the following:

¶ At a Reading Selectboard meeting on November 14, 2022, the Town discussed D&K’s
proposed scope and fees for a wastewater feasibility study and elected to authorize D&K
to proceed with a wastewater feasibility study.

¶ A project Kick-Off Meeting was held at the Reading Town Hall on April 19, 2023.
¶ Public information on the wastewater study was published in the August 2023 Reading

Informer.
¶ A public informational meeting will be held to discuss the preliminary results of the

water/wastewater assessment including the
survey results.

1.4.1 Property Owner Survey

A property owner survey was distributed to
property owners within the study area. The
survey was mailed to residents in late April
2023, and there was also a QR code link to the
survey online for residents that would prefer
to fill out the survey online. The following is a
summary of some key takeaways from survey
responses. Additional survey results can be
found in Appendix B (Property Owner Survey
Results).

1 Census.gov (2017 to 2021 data for State of Vermont) https://www.census.gov/quickfacts/VT
2 State of Vermont SRF Guidance Documents. https://dec.vermont.gov/water-investment/water-
financing/srf/guidance-docs. 2021 MHI table.

Table 2: Potential Future Interest in
Connection to a Municipal Wastewater

System (Based on Community Survey
Responses)
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Table 3: Property Owner Survey Results Summary

Survey Response Summary # Responses % of Responses
General Property Information

Number of properties in study area 77
Total surveys completed 41 53%
Full time residents 32 78%
Residential properties 35 85%
Normal occupancy of 1-4 people 33 80%
Property has a wastewater disposal system 36 88%
Septic tank 28 68%

Wastewater System*
Septic system 20-40 years old 5 12%
Septic system 40+ years old 21 51%
Septic system age unknown 10 24%
Maintenance routine for system 4 10%
Septic tank pumped within 7 years 27 66%
Prior sewage backup 3 7%
Concerns with current septic system 9 22%

Potential Changes to Property
Plans to change current wastewater system or
install one on your property

4 10%

Planned changed to property use 2 5%
If access to additional wastewater treatment
capacity, potential interest in changes to property
use

9 22%

Opinions on Future Potential Municipal Sewer System
Interest in potential future connection to
municipal sewer

15 37%

Support the Town evaluating and/or moving
forward with municipal wastewater systems (no
listed concerns)

22 54%

Support the Town evaluating wastewater system
to service your neighborhood, but have concerns

12 29%

Do not support municipal wastewater system 4 10%
* % listed for Wastewater System section is percent of those that identified they have
septic tank
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2.0 EXISTING FACILITIES

The village of Felchville existing land uses include residential, commercial, and institutional properties,
including the Reading Town Offices, Gilbert A. Davis Library, the Hall Art Foundation, and Reading
Elementary School. In addition, Reading’s only municipal recreation facility is the Claude Bartley Memorial
Field, a 5-acre baseball field located within Felchville. There are no wastewater treatment facilities, public
sewer systems, or municipal water systems in Felchville. Existing properties are served by individual and
shared on-site treatment systems for wastewater and by private or public water supply wells for water.

The project area includes a total of 77 parcels covering a total of 146 acres. Of these, 84% are identified
as residential in GIS parcel data, 10% as commercial/other, and the remaining as either miscellaneous or
open land.

2.1 Project Location

The project study area is shown on Figure 1 (Study Area Map). The study area includes the village
of Felchville, which is generally located in the southeast corner of Reading, located in Windsor
County. Reading is located approximately in the center of Windsor County between the villages
of Perkinsville and South Woodstock.

2.2 History

There are no municipal wastewater treatment facilities or public sewer systems in the study area,
and none are known to have existed historically. Information regarding the age of existing private
wastewater systems is discussed in Section 2.3.

The nearest municipal sewer system to Felchville is the Town of Windsor system, which has a
wastewater treatment facility with a discharge limit of 1.23 million gallons per day (MGD). The
average daily flow for the Town of Windsor system is 325,000 gallons per day, ranging from
200,000 to 400,000 gallons per day.
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2.3 Condit ion of Exist ing Facil i ties

As noted above, there are no municipal wastewater treatment facilities or public sewer systems
in the study area. The existing properties are served by individual and shared soil-based
wastewater disposal systems. Potable water is also supplied to residents via individual wells.
Figure 4 (Existing Wastewater Facilities) and Figure 5 (Existing Water Facilities) depict known
wastewater and water systems within the project area.

Many of the land parcels in Felchville are too small to comply with State septic regulations. The
conditions for soil-based wastewater disposal within the study area are influenced primarily by
the following factors:

¶ Suitability of the soils for wastewater disposal;
¶ Water supply; and
¶ Area available considering environmental constraints.

2.3.1 Soi l  Sui tabil i ty

Figure 6 (Onsite Sewage Disposal Soil Ratings) is a map of on-site sewage disposal soil
ratings throughout the study area, as imported from the Vermont Open Geodata Portal.
The mapping data, the accuracy of which is considered planning-level and not
representative of property-specific conditions, suggests a range of soil types in the study
area as follows:

Table 4: Soil Suitability for On-Site Wastewater Disposal (Onsite Sewage Disposal Soil Ratings)

In a general sense, soils that are mapped as well suited are typically adequate for installing
in-ground leachfields; soils that are mapped as moderately suited often require larger in-
ground, at-grade, or mound systems; and soils mapped as marginally suited may require
mound systems with other site modifications and pre-treatment systems. Not Suited soils
may require best-fix advanced pre-treatment and filtration systems or off-site disposal
system options, or may simply be unsuitable for septic systems.

Soil Suitability Class
Estimated
Acreage

% of Study
Area

Well Suited 33.68 23.1%
Moderately Suited 50.95 34.9%
Marginally Suited 19.00 13.0%
Not Suited 19.74 13.5%
Not Rated 22.69 15.5%

146.06
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2.3.2 Existing Wastewater  Infrastructure

Wastewater infrastructure for the village of Felchville includes individual sewage disposal
systems. The following was reviewed to gather insight on the location of these systems:

1. A survey of Felchville residents,
2. Site visits to GPS wastewater infrastructure locations, and
3. A review of state wastewater permits issued.

As part of this project, a survey was distributed to all property owners within the project
area via mail. In this survey, property owners were asked if they give permission for their
individual wastewater systems and wells to be mapped by GPS. Most of the survey
responders either gave permission for such or left this answer blank. Both wells and
wastewater systems were able to be GPS-located at approximately 10 parcels, and wells
only were GPS-located at another 10 parcels.

Figure 4 (Existing Wastewater Facilities) shows our understanding of where individual
wastewater infrastructure is located within the project area.

2.3.3 Water Supply

There are no municipal water systems in the study area. The existing properties are served
by private or Public Water Supply wells. With no municipal water supply, fire protection
is not available. The following was reviewed to gather input on the location of these
systems:

1. A survey of Felchville residents,
2. Site visits to GPS wells within the project area, and
3. GIS data for private wells from the Vermont Open Geodata Portal.

Figure 5 (Existing Water Facilities) shows existing water supply wells in the study area as
well as well shields (isolation zones from leachfields) associated with the existing supply
wells.

On-site wells can limit on-site wastewater capacity because of the required isolation
distances between water supply wells and wastewater disposal systems3. The wells are
also receptors that can be impacted by malfunctioning and failing septic systems,
particularly if existing leachfields are located within the well shields.

Because of the absence of municipal water within Felchville, the effects of well shields on
wastewater capacity in those areas and the threat of human health impacts from
leachfields are of concern to the community. Pertinent observations regarding existing
water conditions include the following:

3 Vermont Agency of Natural Resources, DEC, Drinking Water and Groundwater Protection Division,
Environmental Protection Rules, Chapter 1, Wastewater System and Potable Water Supply Rules,
Effective April 12, 2019
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¶ The well shields associated with private and public water supply wells in Felchville
significantly overlap many of the small village lots, and existing on-site leachfields
are located within the well shield on several lots.

¶ In commercial areas, private and public water supply wells often do not have the
capacity to provide fire protection via hydrants or sprinkler systems that may be
required for commercial property uses. The lack of fire protection and the
presence of the existing on-site well shields limit the development potential of
the commercial properties.

¶ 21 survey respondents in the study area indicated an interest in connecting to a
municipal water system if it was made feasible (51% of those that responded).

Table 5: Effects of Existing Well Shields on Wastewater Capacity

Total Total Well Shields % Covered by
Area (ac) Area (ac) Well Shields

Project Area 146.1 44.6 31%

Well Shields Well Shield Area w/ % of Well Shield Areas
Area (ac) Well Suited Soils (ac) w/ Well Suited Soils

Project Area 44.6 16.6 37%

Based on this spatial analysis, connection of these properties within the village districts
of Felchville to a municipal water system and abandonment of the existing private wells
could free up approximately 16.6 acres of well-suited soils for on-site wastewater
disposal. Considering other factors that affect siting of leachfields and how land is used,
the actual wastewater disposal capacity that this would provide within the project area
would need to be determined on a lot-by-lot basis.

Assuming that a small percentage of the unencumbered well-suited soils would be
converted to in-ground leachfields, the following table summarizes the equivalent
wastewater disposal capacity that could be realized:

Table 6: Potential Wastewater Capacity Increases from Connecting New Water Customers

Assumed Percent of Land
Converted to In-Ground

Leachfields

Equivalent Area of Well-
Suited Soils

Wastewater Disposal
Capacity Estimate4

5% 0.83 acres
36,155 square feet

54,232 gpd
129 homes

2.5% 0.42 acres
18,077 square feet

27,116 gpd
65 homes

1% 0.17 acres
7,231 square feet

10,846 gpd
26 homes

4 Assuming 1.5 gpd/sf application rate for well-suited soils and 420 gpd of wastewater per assumed
single family home.
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2.3.4 Available Area

An available area analysis was conducted in GIS to identify which parcels in the study area
would be constrained by inadequate lot size if required to install an upgraded on-site
wastewater system, such as in the event that their existing leachfield failed or required
significant repairs due to aging.

The available area analysis for the study area was conducted on a parcel-by-parcel basis
by applying the state-required isolation distances of leachfields from natural and artificial
features such as surface water, wetlands, steep slopes, supply wells, property lines, and
buildings. The GIS map and tabular results of this analysis are included in Appendix C
(Available Area Analysis for On-Site Disposal). After applying these isolation distances to
individual parcels, the available area for on-site wastewater was calculated and compared
to the following assumed areas needed5:

¶ Well-suited soils for wastewater disposal = 420 square feet
¶ Moderately-suited soils for wastewater disposal = 1,470 square feet
¶ Marginally-suited soils for wastewater disposal = 3,760 square feet

Properties that were identified as having potential limitations on area available as
compared to the area required by this analysis are shown on Figure 7 (Available Area
Analysis Map). The implications of the potential area limitations could include the
following:

¶ The area limitations could result in a need for more expensive and complex
wastewater facilities including pre-treatment.

¶ The area limitations could make siting a replacement leachfield on the property
infeasible.

Based on the analysis results, the number of parcels in the study area that may have
available area limitations are summarized as follows:

Table 7: Available Area Limitations Calculations

No. of No. of Parcels with % of Parcels with
Parcels Area Limitations Area Limitations

Project Area 77 59 77%

2.4 State Wastewater Permits  Review

5 Wastewater flow assumed = 420 gpd; Well-Suited Soils = 1.5 gpd/sf for 4-foot wide in-ground trenches
with 4-foot spacing; Moderately-Suited Soils = 0.5 gpd/sf for 4-foot wide in-ground trenches with 4-foot
spacing; Marginally-Suited Soils = 1 gpd/sf for a mound with a 10-foot wide absorption bed.
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State Wastewater System and Potable Water Supply permitting records for the study area were
reviewed6, and the summary table is included in Appendix D (Wastewater Permit Information
Summary). The permitting records provide insight into which properties are equipped with
recently-constructed systems, the ages of the systems, the permitted use, and the wastewater
design flows. The data also include notations on whether the state permits were issued for
replacement of failed septic systems. A total of 6 septic systems were replaced due to failure of
the existing systems since 2007.

The existing facilities map, Figure 4, show the properties with state-permitted septic systems
within the study area, as well as the locations of existing leachfields with 1,000 gallons per day or
greater capacity, any known leachfield locations that were provided by landowners in the
community survey returns, and systems that were GPS-located in the field. Locations of the
properties that are known to have replaced failed septic systems based on state permitting
records are also shown on Figure 4.

Six of the failed systems within the service area overlap with well shields to adjacent parcels,
which demonstrates the water quality concerns.

2.5 Financial  Status of Existing Facil i ties

There are no municipal wastewater treatment facilities or public sewer systems in the study area.
All wastewater expenses are paid by the individual landowners.

2.6 Water/Energy/Waste Audits

No energy or waste audits have been conducted for this project.

6 Vermont ANR DEC. Wastewater Regional Office Permit Search.
https://anrweb.vt.gov/dec/wwdocs/default.aspx [latest query 01/09/2025]
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3.0 NEED FOR PROJECT

The need for community wastewater is a common thread throughout the 2022 Reading Town Plan, as
identified in the following references in the Town Plan:

¶ One “Goal and Action Step” identified in the Town Plan is that the Planning Commission and
Energy Board should seek funding to evaluate alternative wastewater solutions for housing in the
village.

¶ Providing water and/or wastewater infrastructure in Felchville was favored in a number of written
responses in a town-wide survey conducted in 2019.

¶ One of the key considerations for Reading’s economic development includes the lack of municipal
water supply or wastewater treatment infrastructure to support additional residential or
commercial growth in Felchville. It was noted that a municipal water supply or wastewater
treatment facility in Felchville would support such development.

¶ The Pathways Standard: Land Use Patterns and Densities section of the Town Plan notes that one
of the ways Reading chooses to encourage development in compact mixed-use centers is by
evaluating cost effective wastewater solutions that will encourage greater investment within the
compact mixed-use center of Felchville.

¶ The Housing section of the Town Plan noted that the need for wastewater solutions to support
housing and commercial investment in Felchville has been discussed for many years.

Community needs for wastewater that were assessed and quantified as part of this study are summarized
in the following sections.

3.1 Health,  Sanitation, and Secur ity

Functioning wastewater disposal systems are critical to protecting public health and the
environment. An available area limitation on a developed lot indicates a lower potential for soil-
based wastewater systems to provide treatment for full long-term protection of nearby
receptors according to modern standards.

Insufficient maintenance and failure of septic systems in Felchville can affect water quality in the
North Branch of the Black River and its tributaries, as well as the quality of drinking water. Smaller
lots, particularly within the Village Center, tend to have conflicts between the “well shield” of an
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existing potable water supply well and an existing septic system leachfield. This conflict presents
a risk to human health because of the higher risk of contamination occurring in the supply well
from the leachfield effluent.

Based on geospatial analysis, about 77% of the properties in the study area (59 out of 77
properties) were identified as having potential limitations because of physical constraints if the
existing on-site wastewater system were to need replacement in the future. This indicates the
potential that landowners will at some point need to replace their leachfield with a wastewater
system that is a “best fix” and doesn’t fully comply with the State of Vermont’s Environmental
Protection Rules. Development of a community wastewater system could provide an affordable
septic system replacement option for lots with spatial limitations and protect water quality. This
analysis shows:

• The majority of the lots in the Designated Village Boundary north of Niagara Street would
face significant challenges and costs to replace their septic system on their property based
on soil conditions and environmental constraints.

• The lots to the east of Niagara Street appear to be poorly suited for in-ground leachfields
due to the proximity to the tributary of the North Branch of the Black River if they need
to replace their septic system.

¶ Of the constrained parcels, 41% are fully within the designated village and another 54%
are partially within the designated village or within the 0.25-mile designated village
buffer.

The primary threats to drinking water and water quality from the current wastewater conditions
in Felchville appear to be conflicts between well shields and source protection areas for existing
potable water supplies and existing leachfields (a risk to public health) and leachfields located in
proximity to the North Branch of the Black River and its tributaries (a risk to water quality). Figure
5 illustrates the lots within the study area that are most constrained by well shields, the mapped
river corridor, and flood hazard areas. There is 1 known leachfield located within a flood zone,
and 1 known septic tank located within the river corridor.

3.2 Aging Infrastructure

Homeowner guidance from the Environmental Protection Agency (EPA) indicates the average
lifespan of a septic system is 15 to 40 years. To estimate the ages of existing septic systems, a
combination of resources was used, including the following criteria (in order of ranking):

1. The date shown on State permitting records for the property (if applicable),
2. The year as suggested on property owner surveys (if applicable), and
3. The date of existing drilled wells on the property (if applicable) based on GIS data from

the Vermont Open Geodata Portal.

The age analysis results are tabulated in Appendix E (Estimated Wastewater System Ages) and
shown geospatially on Figure 8 (Estimated Wastewater System Ages Map). The following table
shows the age analysis results for the study area.
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Table 8: Estimated Wastewater System Ages

The following is a summary of the estimated wastewater system ages:
¶ An estimated 84% of all parcels are residential lots.
¶ Approximately 25% of the septic systems within the study area have reached their

expected lifespan of 40 years (excluding lots whose septic system ages are unknown).
¶ The percentage of septic systems within the study area that will reach their expected

lifespan over the next 20 years will increase to 40% (excluding lots whose septic system
ages are unknown).

¶ The wastewater system ages of approximately 48% of parcels within the study area are
unknown based on the information available.

¶ There are 4 parcels within the study area that are identified on GIS data as “miscellaneous
or land”. Of those, 2 of these parcels currently have state wastewater permits – one of
which is for restrooms for ball fields at Claude Bartley Field and another is for a parcel
that appears to be vacant but has a permit for a duplex.

3.3 Reasonable  Growth

A parcel-by-parcel review of existing land uses in the study area was conducted to estimate total
wastewater design flows. Existing wastewater design flows were estimated for this study using a
combination of data in the following priority order:

1. Permitted wastewater design flows,
2. Unitized wastewater design flows from the Wastewater System and Potable Water Supply

Rules applied to the apparent use of the property based on the GIS parcel description and
Google imagery of the parcel, and

3. Additional input on existing uses from surveys received.

Existing and future wastewater design flows for the project area were estimated as follows to plan
for the maximum anticipated wastewater capacity that may be needed in a community
wastewater system:

1. Wastewater flows noted in existing state wastewater permits.
2. The estimated equivalent wastewater design flows for properties where survey

respondents indicated their planned use for the property if a community wastewater
system becomes available.

3. If no property-specific future use was available from a survey response, future
wastewater design flows for each parcel were estimated based on an assumption of

<  20 yr җ 20 yr җ 30 yr җ 40 yr
unknown

or n/a
Total

Overall Study Area 9 31 26 19 37 77
  Residential 7 27 24 17 31 65
  Commercial / Other 1 3 2 2 4 8
  Misc or Land 1 1 0 0 2 4
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evenly-distributed population growth at an average annual rate of 0.5% over the next 20
years.

Estimated existing and future wastewater needs assumed for the project are included in Appendix
F (Existing and Future Wastewater Needs). Wastewater design flows were estimated as follows:

Table 9: Existing and Future Wastewater Design Flow Estimates within the Study Area

3.4 Summary of Needs

Figure 9 (Summary of Needs Map) provides a summary of the potential wastewater challenges
of each property in the study area based on the information reviewed. Based on the needs
analysis, the community’s priority needs include:

1. Providing a replacement wastewater option for lots with aging leachfields and spatial
limitations for replacing their existing wastewater system when it fails. Without an
affordable option to replace aging septic systems, existing lots with “grandfathered”
systems that don’t comply with current septic system standards may be challenged to put
in a replacement system.

2. Removing current conflicts between the well shields for existing potable water supplies
and existing on-site leachfields for protection of human health.

3. Protecting water quality in the Black River, a key natural resource for the community.
4. Providing infrastructure to support infill, redevelopment, and new development within

the village.

Parcel Type
Existing WW
Needs, gpd

Projected Existing WW
Flows with Community

System, gpd

Future Additional
Wastewater Design Flows
with Community System,

gpd

Total Future Wastewater
Design Flows with

Community System, gpd

Residential 27,100 15,700 3,000 18,700

Commercial /
Other

2,900 2,900 800 3,700

Miscellaneous /
Open Land

600 600 800 1,400

Total 30,600 19,200 4,600 23,800
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4.0 ALTERNATIVES CONSIDERED

4.1 Description

Parcels in the area of Felchville containing relatively large areas of soil that are mapped as well-
suited for wastewater disposal were identified by reviewing the information on Figure 6. After
adjusting the potential area available by excluding mapped environmental constraints, parcel
boundary buffers, roads, driveways, and other areas not suited for wastewater disposal, the
remaining areas of well-suited or moderately suited soils for potential disposal site were
identified, as shown in Appendix G (Potential Disposal Sites Reviewed). After the initial desktop
review, sites with relatively small areas and those with moderately suited soils were eliminated
from further consideration to develop a list of potential disposal sites for the study area for further
evaluation. These are shown in Appendix H (Potential Disposal Sites for Alternatives Analysis).

The table of potential disposal sites characteristics in Appendix H includes a summary of planning-
level information on the mapped potential disposal sites, including area of potential disposal site
(PDS), parcel number, property address, and owner. At this stage of the study, none of the
landowners of these potential disposal sites have been contacted to discuss allowing
development of a community wastewater system on their property.

Based on the desktop review of potential disposal site locations, the roughly estimated potential
capacity of the undeveloped sites was compared to the wastewater needs to identify potential
on-site community wastewater options.

At the elementary school potential disposal site, three hand augers were advanced in the area
mapped as favorable soils for an in-ground disposal system. The area is the site of the school’s
current wastewater disposal system, which is only sized to accommodate the school’s wastewater
design flows. Permitting records for the school disposal system include soil borings advanced in
1995. The hand auger and historic soil boring locations and soil logs are shown on a site plan in
Appendix H. D&K’s hand augers were advanced until refusal on gravelly soil that was encountered
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between 18 and 33 inches below grade. The upper soils and the presence of the gravelly layer
were consistent with the soil conditions that were logged in 1995, suggesting that a larger disposal
system can be developed at the school.

Alternatives evaluated for wastewater in the study area include the following.

Alternative 0 - Do Nothing Alternative
Do not construct a community wastewater system. Management of wastewater would
continue to be the responsibility of individual landowners and clustered groups of
landowners.

Alternative 1 - Community Gravity Sewer to School
This alternative increases wastewater treatment capacity by expanding the existing disposal
site at the Reading Elementary School by building out the replacement area at the school and
constructing additional disposal trenches.

Alternative 2 - Community Water System
This alternative would connect properties in Felchville that currently have well(s) to a
community water system. By removing the well isolation zones on these lots, this alternative
would: (1) free up well-suited soils for in-ground wastewater disposal systems and (2) address
conflicts between well isolation zones and leachfields that are located within these isolation
zones.

Alternative 3 - Clustered Wastewater Systems
Three of the larger areas of undeveloped soil that are mapped as well-suited for wastewater
disposal and are not significantly reduced by environmental constraints could be developed
to meet the community’s wastewater needs in the study area.

A conceptual sketch of this alternative is included in Appendix K. Based on input from
landowners or inability to make contact with the landowners, it was determined that
potential wastewater disposal systems on these properties were not compatible with the
current or future land use. Therefore, this alternative was determined to be infeasible and
further evaluation of this alternative was not conducted.

Alternative 4 - Gravity Sewer, All Wastewater to North
A new collection system connecting to a community disposal system with tertiary wastewater
treatment on well-suited soils near the north end of the study area. This could consist of either
a gravity system, Septic Tanks with Effluent Pumping (STEP) collection system, or Septic Tanks
with Effluent Gravity (STEG) collection system.

A conceptual sketch of this alternative is included in Appendix L. Based on input from
landowners, it was determined that potential wastewater disposal systems on these
properties were not compatible with the current or future land use. Therefore, this alternative
was determined to be infeasible and further evaluation of this alternative was not conducted.
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Alternative 5 - Single Disposal System on the Elementary School Site
A new wastewater collection system that will convey wastewater to be treated and disposed
of at the Reading Elementary School site, which will provide capacity for the school and other
properties in the study area. A new disposal system including tertiary treatment will replace
the existing leachfields and more fully utilize the available area of well-suited soils.

Alternative 5A. Traditional Gravity Sewer. A traditional gravity wastewater system that
consists of two sections: (1) the southern section of the study area to collect wastewater
by gravity to septic tanks at the disposal site, and (2) service connections north of the
Tyson Road intersection to collect wastewater by gravity to a pump station at the low
elevation along VT Route 106. The northern pump station will convey the collected
wastewater to the southern collection system via a wastewater forcemain.

Alternative 5B. STEP/ STEG Collection System. A new STEG collection system for the
southern section of the study area and a new STEP collection system for connections in
the northern section of the service area.

Alternative 6 - Single Disposal System with Tertiary Wastewater Treatment at PDS 11 (East
of the Study Area)
A new collection system (gravity, STEP, or STEG) connecting to a community disposal system
with tertiary wastewater treatment on well-suited soils to the east of the study area. This
disposal site is located east of the study area on Parcel No. 1193.

Alternative 7 - Connect to West Windsor Municipal Wastewater System
Construct a new collection system where wastewater would be pumped approximately 5
miles north and east to the nearest municipal connection, located in West Windsor. This
alternative could include upgrading pump stations in West Windsor, as needed, based on
capacity, but based on preliminary review of the existing pump station facilities and
discussions with the West Windsor operator, it appears that the pump stations could accept
additional flows from Felchville without significant modifications.

Alternative 8 – Shared Disposal at Elementary School and PDS 11
A new wastewater collection system that will treat and dispose of wastewater at the Reading
Elementary School disposal site and at PDS 11 (east of the study area), utilizing a recirculating
sand (or textile) filter system for treatment. The Reading Elementary School site will provide
capacity for the school and other properties in the study area. A new disposal system including
recirculating sand (or textile) filter treatment will replace the existing leachfields and more
fully utilize the available area of well-suited soils.

Alternative 8A. Traditional Gravity Sewer. A traditional gravity wastewater system that
consists of two sections: (1) the southern section of the study area to collect wastewater
by gravity to septic tanks at the disposal site, and (2) service connections north of the
Tyson Road intersection to collect wastewater by gravity to a pump station at the low
elevation along VT Route 106. The northern pump station will convey the collected
wastewater to the southern collection system via a wastewater forcemain.
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Alternative 8B. STEP/ STEG Collection System. A new STEG collection system for the
southern section of the study area and a new STEP collection system for connections in
the northern section of the service area.

Subsets of these potential alternatives that may merit further consideration for the preferred
alternative include:

¶ Collection system alternatives (traditional gravity sewer collection vs. septic tanks with
effluent by gravity [STEG] collection systems, and septic tanks with effluent pumping
[STEP] collection systems).

¶ Potential phased buildout of the system.
¶ Potential phased buildout of the treatment and disposal site capacity by first providing

primary wastewater treatment (septic tanks only), then later adding secondary
(recirculating sand filter) treatment, or tertiary (biological treatment and nutrient
removal) treatment.

4.2 Design Cri teria

Design criteria for community wastewater alternatives include the following:

1. Occur only on land that is controlled by the Town of Reading, or that is available by
acquisition of additional lands or easements.

2. Comply with the Indirect Discharge Rules and the Wastewater System and Potable Water
Supply Rules, as applicable.

3. Comply with the Indirect Discharge Permit conditions, including aquatic biota protection.
4. Prevent surfacing of wastewater and wastewater effluent under normal operating

conditions.
5. Provide unsaturated soil beneath the disposal field for treatment of the effluent prior to

reaching groundwater.
6. Not cause deterioration of wetlands, rivers, and other surface water resources.

4.3 Map

Comparisons of the alternatives outlined in Section 4.1 are provided below. Conceptual site plans
for the proposed wastewater alternatives are included in Appendix I through Appendix N.

4.3.1 Alternative  0 – Do Nothing Al ternative

Under the “do nothing” alternative, no new community wastewater facilities would be
developed, and wastewater would continue to be managed by individual landowners and
groups of landowners. Alternative 0 is illustrated in Figure 4 (Existing Wastewater
Facilities), which shows the known locations of known existing wastewater facilities that
have a capacity of greater than 1,000 gpd as well as lots with existing state wastewater
permits.
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Alternative 0: Important Considerations
Benefits

1. Does not require any current
investment in wastewater
infrastructure.

Challenges

1. The burden of replacing aging leachfields and failed
and low-functioning systems remains on the individual
landowner.

2. Continued risk to water quality in the Black River and
area tributaries and wetlands.

3. Areas for infill development or infrastructure to
support infill, redevelopment, and new development
in the village are limited by a lack of municipal water
supply and wastewater systems.

4. Does not provide a replacement option for lots with
spatial limitations for replacing their existing
wastewater system when it fails; existing lots with
“grandfathered” systems that don’t comply with
current septic system standards may be challenged to
put in a replacement system.

5. Soil conditions, environmental constraints, and
existing private well sources create difficulties in
replacing existing systems which are approaching or
past their life expectancy.

6. The potential for human health impacts from potential
failing leachfields is not reduced.

4.3.2 Alternative  1 – Community  Gravi ty Sewer to School

A map of the collection system and disposal site for Alternative 1 is included in Appendix
I. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
The disposal site at the Elementary School would be expanded by building out the
replacement area and pressurizing the leachfield, and constructing additional disposal
trenches in the adjacent well-suited soil.

Collection System
Raw wastewater would be collected by gravity sewer lines with sewer manholes to a
treatment and disposal system on the Reading Elementary School site (PDS 1A and 1B on
Appendix H).
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Wastewater Design Flows and Treatment and Disposal Capacity7

Approximately 2,800 gpd could be treated and disposed of using only septic tanks for
treatment; this does not provide enough capacity to connect a substantive number of
additional users.

Approximately 6,700 gpd could be treated and disposed of with a recirculating sand (or
textile) filter for treatment (to increase the disposal capacity by 3 times as compared to
using only septic tanks for treatment). This could connect most of the existing properties
on Mill Street and Route 106 south of Mill Street that do not currently have state-
permitted septic systems.

Approximately 11,200 gpd could be treated and disposed of with a tertiary wastewater
treatment system (to increase the disposal capacity by 5 times compared to only using
septic tanks for treatment). This could connect approximately 68% of the existing and
future wastewater flows from the properties within the Designated Village Center and
buffer area from properties that do not currently have state-permitted septic systems.

Alternative 1: Important Considerations
Benefits

1. Provides a replacement wastewater option
for some lots in the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water
quality in the Black River, its tributaries, and
area wetlands.

3. Within the area to be served, provides some
new areas for infill development as leachfield
areas on existing lots are freed up for other
uses.

4. Provides infrastructure capacity to support
infill, redevelopment, and new development
in a portion of the study area.

Challenges

1. Requires permanent easements on or
acquisition of a disposal site that is not on Town
property (parcel is owned by the school
district).

2. Management and operation of a recirculating
sand filter or tertiary system requires a higher
level of operator expertise and operating costs
than treatment systems only using septic tanks
for treatment.

3. Requires Indirect Discharge Permitting of the
disposal site, and the assimilative capacity of
the receiving waters could limit the disposal
capacities.

4. Insufficient disposal capacity to serve all of the
existing uses in the study area.

5. An infiltration allowance for the gravity sewer
will take up some of the wastewater disposal
capacity.

7 Based on Analysis of Potential Disposal Sites table in Appendix H
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4.3.3 Alternative  2 – Community  Water System

Under this alternative, a public water system would be developed using an existing or
new high-yield well within the study area as a source. Well yields for existing wells in the
study area are shown on Figure 10 (Well Yields Map). The highest yielding well is centrally
located within the study area, located east and slightly south of the Tyson Road / Route
106 intersection. Two other high-yielding wells in the study area are proximate to
administratively closed hazardous waste sites, and as with any well that could be used to
support a public water system, the water quality would need to be evaluated.

For this alternative, the supply would be connected to the water system with an adjacent
pump house to accommodate a standby disinfection system and pump the water to the
storage tank on the Tyson Road hill. Existing private water supply wells in the study area
would be abandoned, eliminating an estimated 53 conflicts in the study area between the
well isolation zones and existing leachfields. This would unencumber land that is currently
overshadowed by the current well shields in the areas where infill and growth is
supported by the Town Plan, allowing the land to support leachfields without a risk of
contaminating potable water supplies.

The Community Water System alternative is illustrated in Appendix J. Mapping data
suggests that 3 lots in the study area would no longer be area-limited8 if the existing
private wells and associated well shields are eliminated by connecting the existing
structures to the water system.

Alternative 2: Important Considerations
Benefits

1. Land within the study area that is
currently overshadowed by well shields
would be unencumbered, freeing up area
to support on-site leachfields and
increased development density.

2. Would eliminate an estimated 53
conflicts between well shields for existing
potable water supply wells and existing
leachfields that are closer to the supply
wells than current wastewater standards
require. This would reduce the risk of
contamination from leachfields impacting
potable water supplies and affecting
human health.

Challenges

1.  Does not improve wastewater conditions for properties
without access to suitable soils for a wastewater
disposal system, or with properties with other physical
constraints for siting a fully-complying leachfield.

2. Development density within the village zoning districts
would still be limited because of the amount of land
occupied by on-site leachfields.

3. Does not provide enough increased wastewater
capacity to meet the combined existing and future
wastewater needs of the study area.

4. A Source Protection Plan would need to be developed,
implemented, and maintained to minimize potential
threats of contaminant impacts to the community
water supply.

8 The term area-limited is defined by the analysis described in Section 2.3.4 and provided in Appendix C. Based on
the area available for septic systems as described in 2.3.4 and Appendix C, removal of a well shield from these lots
makes enough area available for a leachfield of the assumed size needed, as described in 2.3.4.
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Benefits (Cont’d)

3. An estimated 3 lots would no longer be
area-limited for the future replacement of
their leachfield.

Challenges (Cont’d)

5. The community would need to control a 200-foot
diameter source isolation zone radius around the
source well, in which land use restrictions9 would apply.

4.3.4 Alternative  3 – C lustered Wastewater Systems

A map of the collection system and disposal sites for Alternative 3 is included in Appendix
K. A summary of the proposed disposal site, collection system areas, wastewater design
flows, and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
Disposal sites at the Elementary School (PDS 1A and 1B), off Tyson Road (PDS 2A and 2C),
and at the north end of the study area (PDS 4) would be sited in well-suited soil to dispose
of wastewater from throughout the study area.

Collection System
Raw wastewater would be collected by gravity sewer lines with sewer manholes to two
locations: (1) a recirculating sand filter treatment system on the Elementary School site,
and (2) to septic tanks near the north end of the study area.

Wastewater Design Flows and Treatment and Disposal Capacity10

A recirculating sand filter treatment system at the Elementary School site would provide
pretreatment for the wastewater to be disposed of in the Elementary School leachfields
(PDS 1A and 1B) and the leachfields at PDS 2A and 2C, off Tyson Road. Septic tanks only
would be used at PDS 4 at the north end of the study area.

This alternative could connect all of the existing wastewater flows in Felchville and
provide a substantial allowance for growth. Approximate disposal capacities for this
alternative are as follows:

Alternative 3: Disposal Capacity (Full Buildout)
PDS Assumed Factored Disposal

Capacity, gpd
1A and 1B 6,700
2A and 2C 13,000

4 4,200
Total 23,900

9 Prohibited land uses in the source isolation zone include application of nitrogen, pesticides, and
herbicides; buildings other than those required for the water system; parking of motor vehicles;
chemical or fuel storage except natural gas or propane and other chemicals that are required by the
water system; swimming pools; salted or paved roads passing through the area; septic tanks, subsurface
disposal systems and sewer lines; and any other activity which may contaminate the water source.
10 Based on Analysis of Potential Disposal Sites table in Appendix H
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If initial wastewater needs and interest in connecting does not warrant full buildout,
construction of this alternative could be phased, providing septic tanks only for the initial
level of treatment, and constructing the recirculating sand filter system later when
demand increases. This option of Alternative 3 would provide enough capacity for more
than half of the existing properties in the study area to connect. Approximate disposal
capacities for initial construction with only septic tanks for treatment are as follows:

Alternative 3: Disposal Capacity (Partial Buildout)
PDS Assumed Factored Disposal

Capacity, gpd
1A and 1B 2,800
2A and 2C 4,300

4 4,200
Total 11,300

Based on input from landowners or inability to make contact with the landowners, it was
determined that potential wastewater disposal systems on these properties were not
compatible with the current or future land use, and this alternative was therefore
determined to be infeasible.

4.3.5 Alternative  4 – Gravity  Sewer,  A ll  Wastewater to  North

A map of the collection system and disposal site for Alternative 4 is included in Appendix
L. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
A new disposal site would be constructed in well-suited soils near the north end of the
study area (PDS 4).

Collection System
Raw wastewater from Tyson Road south would be collected by gravity sewer lines with
sewer manholes to a pump station near the Elementary School at the south end of the
study area. A forcemain from this pump station would convey the collected wastewater
to the proposed gravity sewer just north of Tyson Road.

Wastewater from the northern portion of the study area would be collected to a pump
station at a low point north of Tyson Road. A forcemain from this pump station would
convey the collected wastewater to a tertiary wastewater treatment system at PDS 4.

Wastewater Design Flows and Treatment and Disposal Capacity11

Approximately 21,300 gpd could be treated and disposed of with a tertiary wastewater
treatment system, which could connect all of the existing properties in the study area
with a modest allowance for growth.

11 Based on the Analysis of Potential Disposal Sites table in Appendix H
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Based on input from landowners, it was determined that potential wastewater disposal
systems on these properties were not compatible with the current or future land use, and
this alternative was therefore determined to be infeasible.

4.3.5 Alternative  5a  – Single  Disposal System on the  Elementary
School  Site , Traditional  Gravity Sewer

A map of the collection system and disposal site for Alternative 5 is included in Appendix
M. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
A new disposal site would be constructed in well-suited soils at the location of the existing
elementary school system.

Collection System
Raw wastewater from Tyson Road south would be collected by gravity sewer lines with
sewer manholes to septic tanks near the Elementary School site at the south end of the
study area.

Wastewater from the northern portion of the study area would be collected to a pump
station at a low point north of Tyson Road. A forcemain from this pump station would
convey the collected wastewater to a sewer manhole connecting to the gravity system
conveying to the disposal site.

Wastewater Design Flows and Treatment and Disposal Capacity12

Approximately 4,770 gpd could be treated and disposed of with septic tanks for treatment
only, which could provide capacity for approximately 19 homes in the service area.
Approximately 14,310 gpd could be treated and disposed of with a recirculating sand (or
textile) filter, which could connect the section of the service area south of Tyson Road
with an allowance for infiltration. Approximately 23,850 gpd could be treated with a
tertiary treatment system, which is enough capacity for all of the existing properties in
the study area with a modest allowance for growth and infiltration.

12 Based on the Analysis of Potential Disposal Sites table in Appendix H
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Alternative 5a: Important Considerations
Benefits

1. Provides a replacement wastewater option for
lots throughout the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water quality in
the Black River, its tributaries, and area wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up for
other uses.

4. Provides infrastructure capacity to support infill,
redevelopment, and new development
throughout the study area.

5. Provides sufficient disposal capacity at full
buildout to serve all of the existing uses in the
study area with a modest allowance for growth.

Challenges

1. Requires permanent easements on or
acquisition of a disposal site on a property
that is not owned by the Town. The
proposed disposal site land is owned by the
school district.

2. Requires Indirect Discharge Permitting, and
the assimilative capacity of the receiving
waters could limit the disposal capacity.

3. An infiltration allowance for the gravity
sewer will take up some of the wastewater
disposal capacity.

4. Management and operation of a tertiary
treatment system requires a higher level of
operator expertise and operating costs than
treatment systems only using septic tanks
or sand filters for treatment.

4.3.5 Alternative  5b –  Single Disposal  System on the  Elementary
School  Site , STEP/STEG Collect ion System

A map of the collection system and disposal site for Alternative 5 is included in Appendix
M. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
A new disposal site would be constructed in well-suited soils at the location of the existing
elementary school system.

Collection System
Wastewater effluent from Tyson Road south would be collected by a STEG system to the
Elementary School site at the south end of the study area. Wastewater effluent from the
northern portion of the study area would be collected to by a STEP system connecting to
a manhole at the intersection of Tyson Road.

Wastewater Design Flows and Treatment and Disposal Capacity13

Approximately 4,770 gpd could be treated and disposed of with septic tanks for treatment
only, which could provide capacity for approximately 19 homes in the service area.
Approximately 14,310 gpd could be treated and disposed of with a recirculating sand (or

13 Based on the Analysis of Potential Disposal Sites table in Appendix H
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textile) filter, which could connect the section of the service area south of Tyson Road or
less than 60% of the users in the study area, with an allowance for infiltration.
Approximately 23,850 gpd could be treated with a tertiary treatment system, which is
enough capacity for all of the existing properties in the study area with a modest
allowance for growth and infiltration. Infiltration allowances for the STEP/STEG collection
system would be significantly reduced as compared to Alternative 5a, because the STEP
system would not require any infiltration allowance, and the STEG system would use
smaller diameter piping.

Alternative 5b: Important Considerations
Benefits

1. Provides a replacement wastewater option for
lots throughout the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water quality
in the Black River, its tributaries, and area
wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up for
other uses.

4. Provides infrastructure capacity to support
infill, redevelopment, and new development
throughout the study area.

5. Provides sufficient disposal capacity at full
buildout to serve all of the existing uses in the
study area with a modest allowance for growth.

6. Utilizing STEP/STEG collection system will
reduce infiltration allowances compared to
traditional gravity sewers, providing more
capacity for user.

Challenges

1. Requires permanent easements on or
acquisition of a disposal site on a property
that is not owned by the Town. The
proposed disposal site land is owned by the
school district.

2. Requires Indirect Discharge Permitting, and
the assimilative capacity of the receiving
waters could limit the disposal capacities.

3. An infiltration allowance for the gravity
sewer will take up some of the wastewater
disposal capacity.

4. Management and operation of a tertiary
treatment system requires a higher level of
operator expertise and operating costs than
treatment systems only using septic tanks or
sand filters for treatment.

4.3.6 Alternative  6a  – Single  Disposal System with Tertiary
Wastewater Treatment at PDS 11 (East of  the Study Area) ;
Traditional  Gravity Sewer

A map of the collection system and disposal site for Alternative 6 is included in Appendix
N. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.
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Disposal Site
A new disposal site would be constructed in well-suited soils near the eastern end of the
study area (PDS 11).

Collection System
Raw wastewater from Tyson Road south would be collected by gravity sewer lines with
sewer manholes to septic tanks near the Elementary School site at the south end of the
study area.

Wastewater from the northern portion of the study area would be collected to a pump
station at a low point north of Tyson Road. A forcemain from this pump station would
convey the collected wastewater to a sewer manhole connecting to the gravity system
conveying to the disposal site.

Wastewater Design Flows and Treatment and Disposal Capacity14

Available space is limited at PDS 11. Based on the mapped soils and available area,
approximately 2,875 gpd (approximately 10 homes) could be disposed of on-site with only
septic tanks for treatment. A tertiary treatment system would be needed to provide
14,375 gpd of treatment and disposal capacity. This would provide enough capacity to
connect the service area south of Tyson Road, or less than 60% of the users in the study
area.

Alternative 6a: Important Considerations
Benefits

1. Provides a replacement wastewater option
for lots throughout the study area with
aging leachfields and spatial limitations.

2. Provides improved protection of water
quality in the Black River, its tributaries, and
area wetlands.

3. Provides new areas for infill development
as leachfield areas on existing lots are freed
up for other uses.

4. Provides infrastructure capacity to support
infill, redevelopment, and new
development throughout the study area.

Challenges

1. Requires permanent easements on or acquisition of a
disposal site on a property that is not owned by the Town.

2. Management and operation of a tertiary treatment system
requires a higher level of operator expertise and operating
costs than treatment systems only using septic tanks or
sand filters for treatment.

3. Requires Indirect Discharge Permitting, and the
assimilative capacity of the receiving waters could limit the
disposal capacities.

4. The potential disposal site has limited space for disposal.
At full buildout, this alternaive is not capable of providing
treatment and disposal to entirety of service area.

5. Septic tanks and pump stations require routine checks for
proper operation and regular pumping to remove solids.

6. Traditional gravity system will likely require an additional
pumping station to bring wastewater to the disposal site.

14 Based on Analysis of Potential Disposal Sites table in Appendix H
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4.3.6 Alternative  6b –  Single Disposal  System with Tertiary
Wastewater Treatment at PDS 11 (East of  the Study Area) ;
STEP/STEG Collection System

A map of the collection system and disposal site for Alternative 6 is included in Appendix
N. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
A new disposal site would be constructed in well-suited soils near the eastern end of the
study area (PDS 11).

Collection System
Raw wastewater from Tyson Road south would be collected by a STEG system with sewer
manholes to septic tanks near the Elementary School site at the south end of the study
area. Wastewater from the northern portion of the study area would be collected to by a
STEP system connecting to a sewer manhole at the intersection of Tyson Road.

Wastewater Design Flows and Treatment and Disposal Capacity15

Available space is limited at PDS 11. Approximately 2,875 gpd is capable of being disposed
of on site with only septic tanks for treatment. A tertiary treatment system would be
needed to provide 14,375 gpd of treatment and disposal capacity. This would provide
enough capacity to connect the service area south of Tyson Road.

Alternative 6b: Important Considerations
Benefits

1. Provides a replacement wastewater option for
some lots in the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water quality
in the Black River, its tributaries, and area
wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up for
other uses.

4. Provides infrastructure capacity to support
infill, redevelopment, and new development
throughout the study area.

Challenges

1. Requires permanent easements on or
acquisition of a disposal site on a property that
is not owned by the Town.

2. Management and operation of a tertiary
treatment system requires a higher level of
operator expertise and operating costs than
treatment systems only using septic tanks or
sand filters for treatment.

3. Requires Indirect Discharge Permitting, and the
assimilative capacity of the receiving waters
could limit the disposal capacities.

4. The potential disposal site has limited space for
disposal. At full buildout, this alternaive is not
capable of providing treatment and disposal to
entirety of service area.

15 Based on Analysis of Potential Disposal Sites table in Appendix H
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Benefits (Cont’d)

5. The reduced infiltration from a STEP/STEG
system would likely allow additional users in
the service area to connect.

Challenges (Cont’d)

5. Septic tanks and pump stations require routine
checks for proper operation and regular
pumping to remove solids.

6. An additional pump station will be needed to
convey wastewater to the disposal site

4.3.7 Alternative  7 – Connect to  West Windsor Munic ipal
Wastewater System

A map of the collection system and disposal site for Alternative 7 is included in Appendix
O. A summary of the collection system and wastewater design flows for this alternative
follows.

Collection System
Wastewater from the study area would be collected by gravity to a pump station at the
low elevation north of the Tyson Road intersection. Wastewater would be pumped
through a forcemain approximately 5 miles to the West Windsor Municipal wastewater
collection system.

Wastewater Design Flows and Treatment and Disposal Capacity16

The entirety of the service area could be connected to the West Windsor Municipal
wastewater system. West Windsor and the wastewater treatment facility in Windsor have
available capacity. Total existing flows from the service area would be 19,200 gpd with an
infiltration allowance of 2,640 gpd.

16 Based on Analysis of Potential Disposal Sites table in Appendix H
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Alternative 7: Important Considerations

Benefits

1. Provides a replacement wastewater option for
lots throughout the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water quality in
the Black River, its tributaries, and area
wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up for
other uses.

4. Provides infrastructure capacity to support infill,
redevelopment, and new development
throughout the study area.

5. Provides sufficient disposal capacity at full
buildout to serve all of the existing uses in the
study area with an allowance for growth.

6. Wastewater disposal sites will not be at risk from
flooding.

7. Less managerial and administrative burden on
the Town than alternatives in which the Town
owns the treatment and disposal system.

Challenges

1. Requires constructing approximately 5 miles
of force main.

2. Municipal wastewater fees and costs will
include initial connection fees as well as
monthly fees for users.

3. Construction would be contingent on
wastewater allocation from the Windsor
wastewater treatment plant.

4. Pumping system will require maintenance and
use electricity.

5. Future maintenance and repair issues with the
forcemain would affect all of the Felchville
users.

The costs of constructing this alternative along with the fees to connect to the Windsor Wastewater
treatment district are prohibitively high. The overall project costs are included in Appendix Q. This
alternative does not appear to be financially feasible.

4.3.8 Alternative  8a  – Shared Disposal a t Elementary  School and
PDS 11, Traditional Gravi ty Sewer

A map of the collection system and disposal site for Alternative 8 is included in Appendix
P. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
New disposal sites would be constructed in well-suited soils at the elementary school site
and near the eastern end of the study area at PDS 11.
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Collection System
Raw wastewater from Tyson Road south would be collected by gravity sewer lines with
sewer manholes to septic tanks near the Elementary School site at the south end of the
study area.

Wastewater from the northern portion of the study area would be collected to a pump
station at a low point north of Tyson Road. A forcemain from this pump station would
convey the collected wastewater to a sewer manhole connecting to the gravity system
conveying wastewater to the disposal sites.

Wastewater Design Flows and Treatment and Disposal Capacity17

With a recirculating sand (or textile) filter to triple capacity, approximately 22,934 gpd of
wastewater could be treated and disposed between the two disposal areas. This is
sufficient to meet the existing demands of the study area with a modest allowance for
growth and infiltration.

Alternative 8a: Important Considerations
Benefits

1. Provides a replacement wastewater option for lots
throughout the study area with aging leachfields
and spatial limitations.

2. Provides improved protection of water quality in
the Black River, its tributaries, and area wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up for
other uses.

4. Provides infrastructure capacity to support infill,
redevelopment, and new development throughout
the study area.

5. Allows for the possibility of phased construction.

6. A lower level of treatment is required, which is less
complex and reduces life cycle costs compared to
alternatives requiring tertiary treatment.

Challenges

1. Requires permanent easements on or
acquisition of a disposal site on
properties that are not owned by the
Town.

2. Requires Indirect Discharge Permitting,
and the assimilative capacity of the
receiving waters could limit the disposal
capacities.

3. Septic tanks and pump stations require
routine checks for proper operation and
regular pumping to remove solids.

4. An additional pumping station is needed
to convey wastewater to PDS 11.

17 Based on Analysis of Potential Disposal Sites table in Appendix H
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4.3.9 Alternative  8b –  Shared Disposal  at  Elementary  School and
PDS 11, STEP/STEG Col lection System

A map of the collection system and disposal site for Alternative 8 is included in Appendix
P. A summary of the proposed disposal site, collection system, wastewater design flows,
and wastewater treatment and disposal capacity for this alternative follows.

Disposal Site
New disposal sites would be constructed in well-suited soils at the elementary school site
and near the eastern end of the study area at PDS 11.

Collection System
Raw wastewater from Tyson Road south would be collected by a STEG system to the
Elementary School site and PDS 11 at the south end of the study area. Wastewater from
the northern portion of the study area would be collected by a STEP system connecting
to a wastewater effluent manhole at the intersection of Tyson Road.

Wastewater Design Flows and Treatment and Disposal Capacity18

With a recirculating sand (or textile) filter to triple capacity, approximately 22,934 gpd of
wastewater could be treated and disposed between the two disposal areas. This is
sufficient to meet the existing demands of the study area with a modest allowance for
growth and infiltration.

Alternative 8b: Important Considerations
Benefits

1. Provides a replacement wastewater option
for lots throughout the study area with aging
leachfields and spatial limitations.

2. Provides improved protection of water
quality in the Black River, its tributaries, and
area wetlands.

3. Provides new areas for infill development as
leachfield areas on existing lots are freed up
for other uses.

4. Provides infrastructure capacity to support
infill, redevelopment, and new development
throughout the study area.

5. The reduced infiltration from a STEP/STEG
system would allow additional users in the
service area to connect.

Challenges

1. Requires permanent easements on or acquisition of
a disposal site on a property that is not owned by
the Town.

2. Management and operation of a tertiary treatment
system requires a higher level of operator expertise
and operating costs than treatment systems only
using septic tanks or sand filters for treatment.

3. Requires Indirect Discharge Permitting, and the
assimilative capacity of the receiving waters could
limit the disposal capacities.

4. The potential disposal site has limited space for
disposal as well as having many potential barriers to
constructing large wastewater disposal systems. At
full buildout, this alternative is not capable of
providing treatment and disposal to entirety of
service area.

18 Based on Analysis of Potential Disposal Sites table in Appendix H
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Benefits (Cont’d)

6. Allows for the possibility of phased
construction.

7. A lower level of treatment is required, which
is less complex and reduces life cycle costs
compared to alternatives requiring tertiary
treatment.

Challenges (Cont’d)

5. Septic tanks and pump stations require routine
checks for proper operation and regular pumping to
remove solids.

6. An additional pump station will be needed to bring
wastewater to disposal site.

4.4 Environmental  Impacts

A comparison of the relative environmental impacts and benefits of the alternatives is
summarized below:

Table 10: Relative Environmental Impacts and Benefits

Alternative
Clean
Water
Benefit

Protection
of Human

Health

Impact to
Environmental

Resources

Energy
Demand

Replace Aging
Infrastructure

Sprawling
Development

Overall
Relative

Environmental
Benefit/
Impact

0. Do-
Nothing None Minimal

Potential
impacts from

failing or
poorly

maintained
systems

Low No
improvement

Expected to
increase Poor

1.
Community
Gravity
Sewer to
School

Substantial Moderate
benefit

Low to
moderate Moderate Moderate

benefit

Provides
some

opportunity
for mitigation

Fair

2.
Community
Water
System

None Moderate
benefit

Low to
moderate Low

Improves
options for

landowners to
replace

leachfields

Provides
some

opportunity
for mitigation

Fair

3. Clustered
Wastewater
Systems

Substantial Substantial
benefit

Low to
moderate Moderate Substantial

benefit

Provides
substantial
mitigation

Good

4. Gravity
Sewer, All
Wastewater
to North

Substantial Substantial
benefit

Low to
moderate Moderate Substantial

benefit

Provides
substantial
mitigation

Good
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Alternative
Clean
Water
Benefit

Protection
of Human

Health

Impact to
Environmental

Resources

Energy
Demand

Replace Aging
Infrastructure

Sprawling
Development

Overall
Relative

Environmental
Benefit/
Impact

5. Single
Disposal
System on
the
Elementary
School Site

Substantial Substantial
benefit

Low to
moderate

Moderate
to High

Substantial
benefit

Provides
substantial
mitigation

Good

6. Single
Disposal
System with
Tertiary
Treatment
at PDS 11
(East of the
Study Area)

Substantial
Substantial

benefit
Low to

moderate
Moderate

to high
Moderate

benefit

Provides
substantial
mitigation

Fair

7. Connect
to West
Windsor
Municipal
Wastewater
System

Substantial Substantial
benefit

Low to
moderate

Moderate
to high

Substantial
benefit

Provides
substantial
mitigation

Good

8. Shared
Disposal at
Elementary
School and
PDS 11

Substantial Substantial
benefit

Low to
moderate Moderate Substantial

benefit

Provides
substantial
mitigation

Good

4.5 Land Requirements

The need for easements or land purchases for each of the alternatives is summarized below.

0. Do-Nothing Alternative
No additional land acquisition by the Town is necessary.

1. Community Gravity Sewer to School
Permanent easements or land purchases for the wastewater treatment and disposal facilities on
the school property would be needed. Easements on the properties connecting to the system
would also be needed for wastewater service connections.19

19 The type of easements (temporary or permanent) needed for service connections on individual lots
will depend on several factors yet to be determined, such as the Town Sewage Ordinance and funding
program requirements.
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2. Community Water System
An existing high-yield well, or an easement for the source protection area land around a proposed
new well, would need to be acquired. Permanent easements would need to be acquired for
installation of water service lines. Land or a permanent easement would need to be acquired for
the proposed water storage tank.

3. Clustered Wastewater Systems
This alternative was determined to be not feasible.

4. Gravity Sewer, All Wastewater to North
This alternative was determined to be not feasible.

5A.  Single Disposal System on the Elementary School Site, Traditional Gravity Sewer
Permanent easements or land purchases would be needed for the wastewater treatment and
disposal facilities on the school property. Easements on the properties connecting to the system
would also be needed for wastewater service connections.

5B. Single Disposal System on the Elementary School Site, STEP/STEG Collection System
Land requirements for Alternative 5B are expected to be the same or similar to Alternative 5A.

6a. Single Disposal System with Tertiary Wastewater Treatment at PDS 11 (East of the Study
Area), Traditional Gravity Sewer
Permanent easements or land purchases would be needed for the wastewater treatment and
disposal facility on PDS 11, as well as for proposed pump stations in the collection system.
Easements on the properties connecting to the system would also be needed for wastewater
service connections.

6b. Single Disposal System with Tertiary Wastewater Treatment at PDS 11 (East of the Study
Area), STEP/STEG Collection System
Land requirements for Alternative 6B are expected to be the same or similar to Alternative 6A.

7. Connect to West Windsor Municipal Wastewater System
This alternative was determined to be not financially feasible.

8a. Shared Disposal at Elementary School and PDS 11, Traditional Gravity Sewer
Permanent easements or land purchases would be needed for the wastewater treatment and
disposal facility at the elementary school site and at PDS 11, as well as for proposed pump stations
in the collection system. Easements on the properties connecting to the system would also be
needed for wastewater service connections.

8b. Shared Disposal at Elementary School and PDS 11STEP/STEG Collection System
Land requirements for Alternative 8B are expected to be the same or similar to Alternative 8a.
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4.6 Potential  Construction Problems

Construction challenges in this area could potentially include:

¶ Existing buildings located close to the edge of roads leaving little space for new utilities.
¶ Protection of features within developed neighborhoods including power poles, trees,

sidewalks, landscaping, etc.
¶ Traffic control on busy state and local roads.
¶ Shallow ledge (no current information to rule out).
¶ Crossings of the Black River and tributaries, and conflicts with bridge structures.
¶ Wet soil conditions in some areas.
¶ Potentially unsuitable soils when trenching in wet areas.

Some additional challenges currently affecting the construction industry include:

¶ Supply chain issues affecting the availability and increasing the cost of materials.
¶ Labor shortages affecting contractor availability and costs.
¶ Build America Buy America (BABA) requirements affecting material costs and availability.

The STEP/STEG collection system alternatives will have fewer construction issues than a
traditional gravity sewer system because of the smaller diameter piping used and less
excavation associated with sewer manholes and deep gravity sewer lines.

4.7 Sustainabi l ity Considerations

4.7.1 Water and Energy Efficiency

Water and energy efficiency considerations for each of the alternatives are summarized
as follows:

0. Do-Nothing Alternative
Water and energy usage is determined by individual landowners.

1. Community Gravity Sewer to School
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the dosing pump station at the leachfield. Recirculating sand filter
or tertiary wastewater treatment facilities would have substantive energy demands that
the Town could consider offsetting with renewable energy as part of the project design.

2. Community Water System
Water usage efficiency would be improved under this alternative, particularly with a
metered billing system. Energy usage in the community would be expected to decrease,
as individual landowner well pumps would be eliminated.

3. Clustered Wastewater Systems
This alternative was determined to be not feasible.
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4. Gravity Sewer, All Wastewater to North
This alternative was determined to be not feasible.

5a. Single Disposal System on the Elementary School Site, Traditional Gravity
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the collection system pump stations.

5b. Single Disposal System on the Elementary School Site, STEP/STEG Collection
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the individual STEP systems.

6a. Single Disposal System with Tertiary Wastewater Treatment at PDS 11 (East of the
Study Area), Traditional Gravity
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the collection system pump stations. The tertiary wastewater
treatment facility would have substantive energy demands that the Town could consider
offsetting with renewable energy as part of the project design.

6b. Single Disposal System with Tertiary Wastewater Treatment at PDS 11 (East of the
Study Area), STEP/STEG
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the individual STEP systems. The tertiary wastewater treatment
facility would have substantive energy demands that the Town could consider offsetting
with renewable energy as part of the project design.

7. Connect to West Windsor Municipal Wastewater System
This alternative was determined to be not financially feasible.

8a. Shared Disposal at Elementary School and PDS 11, Traditional Gravity Sewer
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the collection system pump stations. The recirculating sand (or
textile) filter would have moderate energy demands that the Town could consider
offsetting with renewable energy as part of the project design.

8b. Shared Disposal at Elementary School and PDS 11, STEP/STEG Collection System
This alternative would not be expected to affect water usage. Energy efficient pumps
should be provided in the individual STEP systems. The recirculating sand (or textile) filter
would have moderate energy demands that the Town could consider offsetting with
renewable energy as part of the project design.

4.7.2 Green Infrastructure

Operational energy efficiency, minimization of residuals, and building envelope energy
efficiency need to be considered in the selection and design of wastewater treatment
facilities such as sand filter systems and tertiary treatment facilities.
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The Town could consider offsetting new energy uses from the proposed wastewater
treatment facilities with renewable energy, such as solar panels adjacent to the
leachfields or on buildings, as part of the project design.

Alternative 1 (Do Nothing) does not provide an opportunity for green infrastructure.

Wastewater pumps for the needed pump stations can be selected for energy efficiency.

The STEP systems in Alternatives 5b, 6b, and 8b provide an opportunity for reduced pipe
sizing and quantity, the piping collects effluent, and the pipe diameter can be minimized
because solids are removed in septic tanks at the connected properties.

The STEG collection systems in Alternative 5b, 6b, and 8b also use septic tanks to remove
solids. This method would reduce wastewater pipe and pump sizes (because they are
handling effluent and not raw wastewater), the number of manholes needed, and overall
costs and impacts of construction.

4.7.3 Other

Overall housing needs in the area are significant. The alternatives rank as follows in terms
of providing opportunity for housing to be developed, particularly within the village’s
targeted growth area:

1. Alternatives 5 and 8: Provides the maximum opportunity to address the housing
needs by being able to provide wastewater disposal for the entire study area.

2. Alternative 6: Provides capacity for a substantial portion of the study area.
3. Alternative 2: Provides capacity for some homes in the disposal area, which will create

more available area for development in the study area.
4. Alternative 1: Lower than the benefits achieved under other wastewater alternatives

because more land within the village will remain encumbered by existing septic
systems.

5. Alternative 0: Does not address the current housing needs.
6. Alternatives 3, 4, and 7 were determined to not be feasible.

4.8 Cost Estimates

A preliminary Opinion of Probable Construction Costs (OPCC) for each alternative are included in
Appendix Q. Other related project costs that will be associated with each alternative include:

¶ Engineering – Preliminary and Final Design, Bid Phase, and Construction Phase
¶ Land Procurement
¶ Legal Fees
¶ Short Term Borrowing Costs

At this stage of the study, these related project costs are typically estimated as a percentage of
the construction costs.
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The table below summarizes estimates for OPCC and a total project cost summary (PCS) for each
alternative evaluated as part of this project.

Table 11: Project Alternative OPCCs

Alternative OPCC PCS

1. Community Gravity Sewer to School $2.53 M Not Estimated

2. Community Water System $2.71 M Not Estimated

5a. Single Disposal System on the Elementary
School Site, Traditional Gravity Sewer $3.45 M $4.22 M

5b.  Single Disposal System on the Elementary
School Site, STEP/STEG $3.26 M $3.99 M

6a. Single Disposal System with Tertiary
Wastewater Treatment at PDS 11, Traditional
Gravity Sewer

$3.67 M $4.48 M

6b. Single Disposal System with Tertiary
Wastewater Treatment at PDS 11, STEP/STEG $3.55 M $4.34 M

7. Connect to West Windsor Municipal
Wastewater System $8.04 M $9.83 M

8a. Shared Disposal at Elementary School and
PDS 11, Traditional Gravity Sewer $3.72 M $4.55 M

8b. Shared Disposal at Elementary School and
PDS 11, STEG/STEG $3.42 M $4.19 M
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5.0 SELECTION OF ALTERNATIVE

Based on the alternatives analysis, the most favorable alternatives for the study area based on
costs and non-monetary factors are summarized below.

Table 12: Preferred Alternative

Preferred Alternative Notes

Alternative 5,
Single Disposal System with Tertiary Wastewater treatment on the Elementary School Site

(selection to consist of either Alternative 5a or Alternative 5b)

Alternative 5a.

Traditional Gravity

¶ Not the lowest capital costs
¶ PDSs are located within the potential service area
¶ Tertiary treatment required for full buildout
¶ Proposed disposal area flooded in 2023

Alternative 5b.

STEP/STEG Collection System

¶ Lowest capital costs of the feasible alternatives
¶ PDSs are located within the potential service area
¶ STEP/STEG reduces infiltration allowance compared to

traditional gravity sewer system, allowing more disposal
capacity for connected users

¶ Tertiary treatment required for full buildout
¶ Proposed disposal area flooded in 2023

Alternative 8,
Disposal System with Recirculating Sand (or textile) Filter, with disposal systems at Elementary

School Site and PDS 11 (selection to consist of either Alternative 8a or Alternative 8b)

Alternative 8a.

Traditional Gravity

¶ Not the lowest capital costs
¶ PDS 11 is located on forested land and requires a stream

crossing to access
¶ Recirculating sand (or textile) filter required for full buildout

Alternative 8b.

STEP/STEG Collection System

¶ Second lowest capital costs of the feasible alternatives
¶ PDS 11 is located on forested land and requires a stream

crossing to access
¶ STEP/STEG reduces infiltration allowance compared to

traditional gravity sewer system, allowing more disposal
capacity for connected users

¶ Recirculating sand (or textile) filter required for full buildout
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Alternatives 5 and 8 were selected as preferred alternatives for further consideration. These alternatives
both can fully treat wastewater in the study area south of Tyson Road, realistically be constructed, and
with sufficient funding, can offer a reasonable fee to users.

Life cycle costs for Alternative 6 are included in the appendix of this report. Because of the limited capacity
of the site, this alternative is less favorable than Alternatives 5 and 8.

Alternatives 2, 3, and 7 were determined to be not feasible.

The Town of Reading does not currently have a municipal wastewater system, or the technical, financial,
and experience of managing and running such a system. As a first step to developing a municipal
wastewater system for the Village of Felchville and the needed resources and experience, phased buildout
of the preferred project may be an appropriate approach. Phasing and initial collection system
alternatives are evaluated in Section 5.1.

5.1 Phasing and Init ia l  Serv ice Area Alternatives

The selected alternative (Alternative 5 and Alternative 8) could be constructed in one phase or it
could be broken out into two phases depending on a number factors, including project costs, town
interests, or other factors. If constructed in two phases, it is recommended that the collection
system south of the Tyson Road intersection be constructed first, with the construction of the
section north of this intersection to follow. The northern section would connect to the southern
section at a sewer manhole near the intersection of Tyson Road.

In the case of Alternative 5, the disposal area would be capable of treating all wastewater in this
first stage utilizing a recirculating sand filter to triple disposal capacity.

Alternative 6 would require tertiary treatment to fully complete stage 1.

5.2 Col lection System Alternatives

To evaluate the most cost-effective method of collecting wastewater from the Study Area,
collection system alternatives were evaluated by comparison of life cycle costs per user and non-
monetary factors.

The primary alternatives considered include:

¶ Traditional gravity sewer systems that collect raw wastewater, with wastewater pump
stations located at low points in the collection system, and

¶ STEP/STEG collection systems, with effluent south of the Tyson Road intersection
collected in a STEG system with 6” effluent gravity mains and wastewater north of Tyson
Road being collected in a pressurized STEP system.

In addition to the criteria already compared in Section 4 of this report for the collection system
alternatives, a comparison of the infiltration allowances of each alternative was completed. In
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accordance with the EPRs, 1-803(i)(1), the gravity sewer services and collection lines in the
collection system need to account for an infiltration allowance based on the length and size of the
collection lines. A STEP/STEG collection system would allow for a reduced infiltration allowance
based on STEG systems using smaller sewer mains and STEP systems being pressurized. Estimated
infiltration allowances for the collection system alternatives are shown in Table 13. Although an
infiltration allowance may need to be allocated for the gravity sewer services in a STEP
connections system, for the purposes of comparing the collection system alternatives at this
preliminary design stage, the infiltration in a STEP connections system is assumed to be negligible.
The preliminary estimated infiltration allowances are summarized as follows:

Table 13: Wastewater Infiltration Allowances for Collection System Alternatives

Collection System Alternative
Estimated
Infiltration

Allowance (gpd)

Equivalent ERUs
of Infiltration

Allowance

Alternative 5, Single Disposal System on the Elementary School Site

5a.Traditional gravity sewer 2,640 11

5b. STEP/STEG Collection System 1,020 5

Alternative 8, Disposal System at School and PDS 11 (East of Study Area)

8a. Traditional gravity sewer 2,640 11

8b. STEP/STEG Collection System 1,020 5

5.3 Life  Cycle Cost  Analysis

A life cycle present worth analysis was completed to provide a comparison of the alternatives.
The analysis converts all costs to present day dollars for a planning period of 30 years using a
“real” discount rate. Life cycle costs considered the following:

¶ Total capital cost (including construction plus non-construction costs).
¶ Annual operation and maintenance costs based on a uniform series present worth

calculation.
¶ The present worth of the salvage value of the project at the end of the 20-year planning

period converted to present day dollars.

Alternative 0 requires no initial capital costs. The cost of replacement for the existing wastewater
systems throughout the study area is high due to the age of systems, replacements costs, and
possible difficulties due to limited disposal areas.

Alternatives 5 and 8 carry a significant upfront cost, but will reduce overall replacement costs.
Maintenance and operations for both of these alternatives requires a wastewater system
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operator to ensure proper maintenance is performed. Alternatives 5b. and 8b. will require
additional costs for the administration of STEP/STEG septic tanks.

Alternative 5 requires a higher upfront and maintenance cost due to the operation of a tertiary
treatment system for full build out.

Table 14: Life Cycle Cost Analysis

Comparative Criteria
Alternative 5 Alternative 8

Traditional STEP/STEG Traditional STEP/STEG

Capital Cost $4.22 M $3.99 M $4.55 M $4.19 M

Present Worth of O&M Cost $3.00 M $3.41 M $2.34 M $2.76 M

Present Worth of Salvage Value $135,300 $126,200 $161,600 $132,300

Total Net Present Value $7.08 M $7.27 M $6.73 M $6.81 M

Estimated ERUs to be
Connected20

86 93 82 89

Net Present Value/ERU21 $82,326 $78,172 $82,073 $76,517

Life Cycle Cost Analysis for these alternatives is included in Appendix R.

5.4 Potential  Funding Alternatives

Based on the cost evaluations, the projects will need subsidized federal funding and grants for
affordability to the users. Funding agency requirements include several factors that affect costs
and schedule including requirements for:

¶ All easements on private land to be in place before advertising the project for bid;
¶ Assessment of, and Vermont Division for Historic Preservation (VDHP) concurrence with,

the potential effects of the project on cultural resources including archaeology and
historic preservation; and

¶ BABA requirements for procurement of materials that can have a substantial impact on
construction costs.

To date, funding for planning of the project has been provided through an American Rescue Plan
Act (ARPA) subsidy for village wastewater administered through the CWSRF. If the Town chooses
to move forward with a project, additional funding will be needed to advance the project through
planning, final design, and permitting. Such “planning” funding is typically procured through the

20 Disposal capacity – infiltration ÷ 245 gpd/ERU
21 Assumes no grants or subsidies
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Vermont CWSRF in the form of a 0% interest loan, potentially further subsidized, which gets rolled
into the project’s construction loan for repayment if and when a project gets built. If no project is
constructed, the loan terms typically require repayment of the planning loan over 5 years.

If the project continues on to bid and construction, several additional potential funding programs
can be pursued, as generally summarized below.

Clean Water State Revolving Fund
• Income-based subsidy
• Pollution control grant
• Traditional subsidized loans
• ARPA (only available through 2026)
• Bipartisan Infrastructure Act
• Infrastructure Investment and Jobs Act
• Can be combined with other funding sources

USDA Rural Development
• Income-based subsidy
• Traditional subsidized loans
• Infrastructure Investment and Jobs Act
• Can be combined with other funding sources

Agency of Commerce and Community Development
• Income-based programs

Individual On-Site Septic Systems Loan Program
In 2012 the Vermont Legislature established the Vermont Wastewater and Potable Water
Revolving Loan Fund (On-site Loan Program) to provide homeowners a source of low-cost
financing for the repair or replacement of failed septic and/or water supply systems. Individual
homeowners who are year-round residents can be eligible for this funding if their gross household
income is equal to or less than 200 percent of the state-wide median household income and the
owner has been denied financing for the repair or replacement by at least one financing entity.

Guidance information on potential funding options for septic system replacements and
information on the on-site septic systems loan program are included in Appendix S.
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5.5 Non-Monetary Factors

Evaluation of each alternative against the community’s priority needs and other non-monetary
factors is provided in the following table.

Table 14: Non-Monetary Evaluation Matrix for Preferred Alternatives

Criteria
Alternatives Scoring

(Scale of 0 to 4, with 4 being
most favorable)

5a. 5b. 8a. 8b.
Sustainability:
Provide a replacement option for lots with aging leachfields
and spatial limitations

3 4 3 4

Human health protection:
Eliminate conflicts between well shields and leachfields,
eliminate surfacing/ exposure to future failed leachfields

4 4 4 4

Water quality:
Protect rivers, streams, and wetlands 3 3 3 3

Smart growth/ sustainability:
Support residential and growth within planned growth area 4 4 4 4

Energy efficiency:
Relative energy usage compared to other alternatives 3 2 3 3

Green infrastructure:
Potential to incorporate green approaches 3 3 3 3

Permitting/easements:
Simplicity of permitting and obtaining easements 3 3 3 3

Operation and management: *
Simplicity of operations and management of system 4 3 4 3

OVERALL SCORE *** 27 26 27 27

*  Alternative 5 has a higher level of treatment which will require more regular maintenance
and expertise. Alternative 8 presents more construction challenges due to challenging access,
the need for clearing and the stream crossing.



Felchville Wastewater Feasibility Study 90% Report – January 9, 2025 47

6.0 PROPOSED PROJECT (Recommended Alternative)

Based on non-monetary factors, the alternatives are comparable. Life cycle costs comparison
suggests that the preferred alternative is Alternative 8b, Shared Disposal at Elementary School
and PDS 11, with a STEP/STEG collection system. This alternative has the second lowest net
present value and provides the most capacity for user connections.

If the Town chooses to move forward with planning and design of the preferred alternative, some
of the next steps should include additional discussions with the landowners of the potential
disposal sites, test pitting and further analysis of the potential disposal capacity of the sites, and
follow-up outreach to study area residents about their potential interest in connecting to a
system.

6.1 Preliminary Project  Design

6.2 Project Schedule

6.3 Permit  Requirements

6.3.1 Act 250

6.3.2 Indirect  Discharge  Permit

6.3.3 Wastewater System and Potable Water Supply Permit

6.3.4 Vermont Stormwater  Construction General  Permit

6.3.5 Wetlands and Wild life

6.3.6 Floodplains

6.4 Sustainabi l ity Considerations

6.4.1 Water and Energy Efficiency

6.4.2 Green Infrastructure
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6.4.3 Water and Energy Efficiency

6.4.4 Green Infrastructure

6.4.5 Other

6.5  Project  Cost  Estimate (Engineer’s  Opinion of Probable Cost)

7.0 CONCLUSIONS AND RECOMMENDATIONS
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Felchville Wastewater Feasibility Study: Community Survey Results 04.02.2024

Property Survey Information
Number of Parcels in Study Area 77
Total Surveys Completed 41
Response Rate 53%

Answers include:

Address
882 Rte 106
address unknown
632 Rte 106
799 Rte 106
874 Rte 106
946 Rte 106
544/551  Rte 106
98 Tyson Rd
98 Tyson Rd
656  Rte 106
608 RT 106

1
1-7
1
1
1

4. If applicable, how many people normally work at
your property?

2
58
2-4
1

# People Working
2

2

78%

15%

0% 2% 5%
0
5

10
15
20
25
30
35

Full Time Part Time Seasonal Undeveloped N/A

1. Is your residence/property occupied full-time, part-
time, or seasonally?

85%

2% 0% 5% 0% 5% 2%
0
5

10
15
20
25
30
35
40

Residential Commercial No
Development

Mixed Use Multi-unit Municipal /
Institutional

Blank

2. What land use would best describe your property?

12%

54%

27%

5%
0% 0% 2%

0

5

10

15

20

25

0 1-2 3-4 5-6 7-10 11+ blank

3. How many people normally live on
your property?

1of11
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      #7 "Other" answers included 2 answers of "septic tank and dry well"

0%

12%

37%

22%

7% 10% 12%

0

5

10

15

20

1 2 3 4 5+ N/A blank

5. If this is a residential property, how many bedrooms does
it have?

88%

7% 5%
0
5

10
15
20
25
30
35
40

Yes No Blank

6. Does your property have a
wastewater disposal system?

5%

68%

2% 5%
0%

20%

0

5

10

15

20

25

30

Holding
tank

Septic
tank &

leach field

other unsure n/a blank

7. What type of wastewater disposal system
do you have?

5% 5% 7% 5%

51%

2%

24%

0

5

10

15

20

25

20
12

-p
re

se
nt

20
02

-2
01

1

19
92

-2
00

1

19
82

-1
99

1

Be
fo

re
 1

98
2

n/
a

bl
an

k

8/9. What year was the wastewater
system installed?

27%

7%

49%

0%

17%

0

5

10

15

20

25

Yes No Unsure n/a blank

10. Does your system have a permit
that you are aware of?

2of11
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Questions 14, 15, and
16 are related to
potential fugure GPSing
of wells / septic
systems at parcels.

80%

2% 0% 0%
17%

0
10
20
30
40

Yes No Unsure n/a or no
septic

system

blank

13. Do you know where your septic
system is located?80%

0% 2% 0%
17%

0

10

20

30

40

Yes No unsure n/a blank

12. Do you have a septic tank?

73%

2% 5% 0%

20%

0

10

20

30

40

Yes No Unsure n/a blank

15. Permission, with advance notice from the Town /
Engineer, for a representative to come onto your

property to locate your well / septic system?

71%

5%
10%

0% 0% 0%
0

5

10

15

20

25

30

35

Yes No Unsure Unsure if I
have septic

system

n/a or no
septic system

blank

17. If you have a septic tank, does it have an acessible cover?

3of11
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#19 "Yes" answers included:
- ridex, except we were told not
   to do that
- inspection
- preventative maintenance done
   every other year - check pumps etc.
- clean filter in spring

20%

39%

7%
2%

17%

0%

15%

0

5

10

15

20

Җ 2 yrs 3-4 yrs 5-7 yrs > 7 yrs Unknown n/a blank

18. How often is your septic tank pumped out?

10%

71%

5%
15%

0

10

20

30

40

Yes No Unsure blank

19. Other than septic tank pumping, do you
have any maintenance routine for your septic

system?

17%
2%

12%
5%

2%
0%

2%
15%

54%

0 5 10 15 20 25

blank
n/a

Unsure
System not on my property

Other
Shared/cluster leach field

Sand mound or raised leach field
Drywell

leachfield

20. Where doe you wastewater go after your septic tank (please select all
that apply)?

4of11
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#21 "Other" answers included:
     - unclogged and pumped 90 days ago
     - Just purchased last year
     - repair inlet line; jetted line, cleaned build-up
     - new cover
     - new system 2022
     - filter to septic tank, replaced old/outdated pipes
     - Upgraded septic system

7% 5%

49%

12%
17%

0%

17%

0

5

10

15

20

25

Replaced
septic tank

Replaced leach
field

None Unsure Other n/a blank

21. Please describe any upgrades or repairs that have been performed on
your septic system within the last ten years. (please select all that apply)

0% 5% 7% 2%

71%

0%

20%

0
5

10
15
20
25
30
35

Surfacing
sewage or

effluent

Sink holes Sewage smell Dark patches
of grass

None n/a blank

22. Have you ever experienced any of the following conditions in or
around your leach field or drywell? (please select all that apply)

5of11
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#25 "Yes" answers included:
- How long will it last? With less that  0.25 acres, not much room to relocate
- Don't know where it is and limited space for upgrades
- Capacity
- Just age of leachfield (unknown)
- Our land is swampy
- Locating Leach field. Pumping schedules.
- Old. Small non-conforming lot. Wet ground, stream around property
- It’s old
- My septic field is adjacent to the Town Hall.  They are slightly elevated over my property and they
  have a 5000 gallon tank which has only been pumped once (at my request) since 1984. There is not
  enough land between us to accommodate 2 septic fields, in my opinion.  While my property is used
  as residential, it is zoned as residential/commercial.
- It goes onto another property and down hill there is a pond

76%

7%
0% 0%

17%

0
5

10
15
20
25
30
35

No Yes, situation
corrected

Yes, situation not
corrected

Yes, unknown if
situation corrected

Blank

23/24. Have you ever experienced sewage backup? If yes, has the situation
been corrected?

22%

54%

5%

20%

0

5

10

15

20

25

Yes No n/a blank

25. Do you have any concerns about your septic system?

6of11
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#26 "Yes" answers:
- current plans
- We plan to build a new structure on the property in the next 5-7 years that will have it's own septic system
- in design stage now
- Should town sewer become available would happily switch.
- we have a current approved 4 bedroom septic permit

#27 "Yes" answers:
- It will change from commercial use to rental use
- Considering adding a large barn with above ground residence since property is deeded for two residences.

#28 "Yes" answers:
- Change to rental units
- More freedom for home/ driveway location
- Add unit
- Residential upgrades - bathroom, bedrooms
- Add in-law apt.
- Adding seats to our restaurant license
- Addition of rooms, bathroom/bedroom
- Considering adding a large barn with above ground residence since property is deeded for two residences.
- It would allow more options
- Possibly a restaurant and bar.
- Add housing

10%

68%

10%

0%

12%

5%

66%

17%

0%

12%

22%

66%

12%

0

5

10

15

20

25

30

Yes No Unsure n/a blank

#26-28. Future plans for changes to property (as it relates to land use and
wastewater)

26. Plans to change wastewater system or install one on your property?

27. Plans to change the way your property is used (subdivide, add apartments, change land use, etc)?

28. If you had access to additional wastewater treatment capacity, is there anything you would want to do
with your property that you can't do now?

7of11
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51%

17%

24%

7%

29. If the Town develops a municipal sewer system or multiple small systems in
the future, would you be interested in having your property connected to the

Town sewer system?

Yes

No

Unsure

Blank

20%

34%29%

10%
7%

30. What are your thoughts on the potential for the Town providing wastewater
solutions that could service the Village of Felchville?

Support the Town moving forward with municipal sewer service
in Felchville.

Support the Town evaluating the potential for municipal sewer
service in Felchville.

Support the Town evaluating the potential for municipal sewer
service in Felchville, but have some concerns.

Do not support the Town evaluating or moving forward with
municipal sewer service in Felchville.

Blank

10%

7%

7%

15%

20%

49%

66%

0 5 10 15 20 25 30

Blank

Other

I do not feel this is needed in Felchville

Concerns about potential increase/faster
growth/development that may result

No concerns

Concern about the town costs

Concern about what my costs will be

31. In regards to the potential for municipal wastewater solutions in Felchville,
please select any concerns you have with this. (select all that apply)

8of11
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#33 "no" answers:
- Excessive mineral content - Choloform routinely found in testing
- Issues with VOC's in water - Occasional issues
- Too much calcium (taste is yucky) - High mineral
- well was recently drilled- good gym but have not tested it
- Unaware of my water's origin

71%

10%
0% 5%

15%

0
5

10
15
20
25
30
35

Individual on-site
well

Community
(shared) well

None Unsure Blank

32. Please describe your water supply

68%

2%

20%
10%

0

5

10

15

20

25

30

Yes N/A No Blank

33. Are you satisfied with the quality (clarity, color, taste, odor) of
your water supply?

20%

56%

10%
5%

10%

0

5

10

15

20

25

Yes No Unsure Other Blank

34. Do you have any concerns about whether your drinking water
may be affected by septic systems in the area?

9of11
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#35 "No" Answers
- New well has 15 gpm
- Very small GPM but a fair amount
   of storage
- No test on new well yet
- Weak stream
- No specifics

#36 "Yes" Answers
- Low level MBTR
- Previously tested for VOC/SOC's
- Total coliform detected twice
- Being tested after flood

80%

2%
10% 7%

0
5

10
15
20
25
30
35

Yes N/A No Blank

35. Are you satisfied with the quantity of water
you get from your water supply?

49%

29%

10% 12%

0

5

10

15

20

25

No Unsure Yes Blank

36. Has your water source been affected by
contamination?

37%

22%

0%

34%

7%

0

5

10

15

20

No Unsure N/A Yes Blank

37. Do you know when your well was installed?

10of11
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When we had the septic plan drawn up by Brian Rappanotti he was stunned by the close proximity of leach fields and water
wells-- and our property had a pre-existing septic which was actually an old water well and a shallow- uncovered water source
up far behind the house on the hill with lead pipe.

Residence/business constructed 1850. Septic upgrade 2009, well fixed 2022.   Biggest concern - cost to homeowner
Residence/business constructed 1968  Water supply is spring (dug + tiles + cover)
#15, question regarding GPS mapping - underlined the words "with advance notice"

#32 - water supply is spring - a "dug" spring with concrete tiles, and concrete cover. Gravity feed 20 psi at dwelling.

having town wide system would allow treatment- good idea
I have not extra funds for a sewer or water system

#31 regarding potential municipal wastewater concerns - commented in support of a public system  #32 regarding well - noted
a two-household well

We feel that a wastewater system in the village is essential to economic development and the longevity of this town.  #21
replaced septic tank in 2005  #37 well installation year - answered 1998?? but also selected "unsure"

note by D&K when inputting: the address listed is the Reading Elementary School

A wastewater system for Felchville seems like an absolutely critical and necessary step to encourage new business and growth.
The town has our full support in moving forward. Thanks =)

Felchvill needs to provide sewer and/or water to the downtown. There is no option. Public safety, water table issues, property
development, building use, etc.....

Open Ended Responses

20%

54%

20%

7%

0

5

10

15

20

25

Yes No Unsure Blank

38. Current state rules require new wells to be located at least 200-feet
downslope and 100-feet upslope of a leach field. Are you concerned

about how close your water source is to a leach field?

37%

17%

24%

15%

7%

0
2
4
6
8

10
12
14
16

Interested Neutral Not interested Unsure Blank

39. If there were a feasible solution for a connection to a municipal
water system, what would be your level of interest?

11of11
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Felchville Wastewater Feasibility Study: Available Area Analysis for On-Site Disposal

Parcel
ID

Address
Potential Site

for On-Site
Disposal?

Parcel ID Address
Potential Site

for On-Site
Disposal?

1004. 0752 Vt Rte 106 no 2065. 0620 Vt Rte 106 no
1005. 0608 Vt Rte 106 no 2097. 1390 Vt Rte 106 no
1009. 19 Mill Street no 2105. 0836 Vt Rte 106 no
1015. 140 Tyson Road no 2110. 0826 Vt Rte 106 no
1026. 0916 Vt Rte 106 no 2120. 43 Mill Street no
1028. 141 Tyson Road no 2130. 54 Tyson Road no
1031. 66 Tyson Road no 2132. 197 Benjamin Drive yes
1034. 140 Niagara Street no 2134. 0690 Vt Rte 106 no
1038. 28 Merritt Point Drive yes 2146. 199 Benjamin Drive yes
1066. 0631 Vt Rte 106 no 2148. 0665 Vt Rte 106 no
1071. 170 Niagara Street no 2155. 0677 Vt Rte 106 no
1086. 0697 Vt Rte 106 no 2168. 138 Tyson Road yes
1093. 0680 Vt Rte 106 no 2170. 0874 Vt Rte 106 no
1106. 0781 Vt Rte 106       Also 771 no 2175. 1324 Vt Rte 106 no
1122. 189 Niagara Street no 2182. 0687 Vt Rte 106 no
1130. 0712 Vt Rte 106 no 2189. 36 Tyson Road no
1141. 181 Merritt Point Drive yes 2212. 0845 Vt Rte 106 yes
1144. 0726 Vt Rte 106 no 2236. 0970 Vt Rte 106 yes
1145. 57 Tyson Road no 2254. 87 Benjamin Drive yes
1150. 0645 Vt Rte 106 no 2256. 0873 Vt Rte 106 no
1158. 0946 Vt Rte 106 no 2257. 1135 Vt Rte 106 yes
1159. 1103 Vt Rte 106 yes 2259. 136 Tyson Road no
1169. 0975 Vt Rte 106 yes 2262. 119 Tyson Road no
1177. 0833 Vt Rte 106 no 2271. 0882 Vt Rte 106 no
1181. 81 Tyson Road no 2272. 67 Benjamin Drive yes
1193. 0786 Vt Rte 106 yes 2276. 0821 Vt Rte 106 no
1202. 71 Bartley Field Road no 2285. 0868 Vt Rte 106 no
1204. 0670 Vt Rte 106 no 2297. 98 Tyson Road no
1205. 0729 Vt Rte 106 no 2298. 0756 Vt Rte 106 no
1207. 0717 Vt Rte 106 no 3000. 96 Niagara Street no
1211. 0799 Vt Rte 106 no 3002. 0656 Vt Rte 106 yes
1219. 194 Tyson Road no 3037. 0776 Vt Rte 106 no
1220. 0632 Vt Rte 106 yes 3045. 0812 Vt Rte 106 no
1221. 0742 Vt Rte 106 no 3068. 0551 Vt Rte 106 no
2003. 88 Tyson Road no
2004. 10 Mill Street no
2007. 0763 Vt Rte 106 no
2015. 0899 Vt Rte 106 no
2022. 1134 Vt Rte 106 yes
2025. 0893 Vt Rte 106 no
2042. 1275 Vt Rte 106 yes
2049. 0973 Vt Rte 106 yes
2052. 0852 Vt Rte 106 no
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Felchville Wastewater Study - Wastewater Permit Review (01.09.25)

Land Owner Names WW Permit No. Street Project Description Parcel No. Permit Year Wastewater Flows Replace Fail or Best
Fix

Notes

Robert DiGiulio EC-2-1250 Niagara St
One lot subdivision of 1 +/- acre, retained land of
1.5 +/- acres homested exempt on Niagara St. 1122 1985 450

Town of Reading EC-2-2102 VT 106 One Lot Subdivision to Lift DE-2-3314 1220 1995

Town of Reading WW-2-0804 VT 106 Addition to elementary school new well & septic
system

1220 1995 1890

Reading School Board WW-2-0804-A VT 106 Water supply information on storage tank,
waterline & grading, rev. total demand

1220 1995

Town of Reading WW-2-0804-B VT 106 Add a chlorinator to the existing water supply
system

1220 1999 1890

Gilbert Davis, Trust of WW-2-1201 1207 Permit Denied

Trust of Gilbert A.
Davis, Reading Town
Library

WW-2-1201-1 VT 106 add holding tank for Town Library 1207 2005 140

Town of Reading WW-2-1201-1R1 VT 106 amend previous permit by relocating the holding
tank

1207 2005 140

Reading, Town of WW-2-1208 Niagara St
A 5 +/- acre parcel, construct a little league
field/storage, 120 participants, M Willis 1/2000 1202 2000 600

William and Jill
Mauldin

WW-2-3386 Tyson Rd Replace failed Wastewater System 1177 2009 420 Replace fail

Donna Martin WW-2-4865 873 VT 106 Replace 5-bedroom house with 2-bedroom sfr
and a 1-beroom dwelling

2256 2015 420 Replacement

Brent & Whitney Battis WW-2-4865-1 873 VT 106
Revise previous permit to tear down 5-bedroom
house and replace with 3-bedroom house and
catering business

2256 2016 520

Donna & Rick Stahl WW-2-4865-2 873 VT 106

Revise existing permit. Torn down 5-BR House
replaced by multi unit building Unit 1 2-BR Unit 2
2-BR No increase in design flow. Replacement of
existing failed septic.

2256 2022 420
Replacement of
existing failed
septic.

Scott & Amy Harkins WW-2-5269 752 VT 106 Replacement septic for failed existing 3-BR septic 1004 2016 420 Replace Fail

Thomas J. Singleton,
Linn Singleton

WW-2-5486 845 VT 106

Replacement for a failed wastewater system.
Septic tank at the edge of the driveway is in good
condition and the effluent sewer is buried under
the driveway and discharges to a dry well. The
dry well is to be removed and an effluent pump
station will connect to a new in-ground
replacement leach field.

2212 2017 560 Replace Fail

Thomas Gilbert WW-2-6700 19 Mill St Proposed Replacement Septic for existing 4-BR
SFR

1009 2021 490 Replace Fail

Clifton Cotter JR WW-2-7410 687 VT 106
Proposed replacement septic for existing 4-BR
SFR

2182 2023 490

replace failed water
supply and
wastewter disposal
systems

John Panoushak PB-2-0372 * 1979 * appears to be in project area, but
unsure which parcel it is
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Felchville Wastewater Study - Estimated Wastewater System Install Year (10.10.2023)

Parcel ID
Assumed WW

System Install Yr
Assumed WW
Age Category

Source
Permit

Year
Survey Year

Private Well
Year

Land Use
Code

1004. 2012-present <20 permit 2012-present 1982-1991 res.
1005. Before 1982 >40 survey Before 1982 1982-1991 res.
1009. 2012-present <20 permit 2012-present 2012-Present res.
1015. not available res.
1026. not available res.
1028. Before 1982 >40 survey Before 1982 res.
1031. not available res.
1034. not available res.
1038. not available res.
1066. not available res.
1071. not available res.
1086. Before 1982 >40 survey Before 1982 1982-1991 res.
1093. not available res.
1106. Before 1982 >40 survey Before 1982 1982-1991 res.
1122. 1982-1991 30-40 permit 1982-1991 res.
1130. Before 1982 >40 survey Before 1982 res.
1141. Before 1982 >40 survey Before 1982 2002-2011 res.
1144. not available res.
1145. not available res.
1150. not available res.
1158. 1992-2001 20-30 survey 1992-2001 res.
1159. Before 1982 >40 survey Before 1982 res.
1169. not available res.
1177. 2002-2011 <20 permit 2002-2011 res.
1181. not available res.
1193. 1982-1991 30-40 private well 1982-1991 res.
1202. 1992-2001 20-30 permit 1992-2001 1982-1991 misc or land
1204. not available comm.
1205. not available res.
1207. 2002-2011 <20 permit 2002-2011 comm.
1211. Before 1982 >40 survey Before 1982 comm.
1219. not available misc or land
1220. 1992-2001 20-30 permit 1992-2001 1992-2001 1992-2001 comm.
1221. not available comm.
2003. not available res.
2004. not available res.
2007. Before 1982 >40 survey Before 1982 res.
2015. 1982-1991 30-40 private well 1982-1991 res.
2022. 1982-1991 30-40 private well 1982-1991 res.
2025. Before 1982 >40 survey Before 1982 res.
2042. not available res.
2049. 2002-2011 <20 survey 2002-2011 1982-1991 res.
2052. not available res.
2065. not available res.
2097. not available res.
2105. not available res.
2110. Before 1982 >40 survey Before 1982 1982-1991 res.
2120. not available comm.
2130. 1982-1991 30-40 survey 1982-1991 res.
2132. not available res.
2134. Before 1982 >40 survey Before 1982 res.
2146. not available res.
2148. not available res.



Felchville Wastewater Study - Estimated Wastewater System Install Year (10.10.2023)

Parcel ID
Assumed WW

System Install Yr
Assumed WW
Age Category

Source
Permit

Year
Survey Year

Private Well
Year

Land Use
Code

2155. 1982-1991 30-40 private well 1982-1991 res.
2168. 1992-2001 20-30 survey 1992-2001 res.
2170. Before 1982 >40 survey Before 1982 res.
2175. not available res.
2182. 2012-present <20 permit 2012-present 2012-Present res.
2189. Before 1982 >40 survey Before 1982 res.
2212. 2012-present <20 permit 2012-present 1992-2001 res.
2236. not available res.
2254. not available res.
2256. 2012-present <20 permit 2012-present misc or land
2257. Before 1982 >40 survey Before 1982 res.
2259. 1982-1991 30-40 survey 1982-1991 res.
2262. 1992-2001 20-30 private well 1992-2001 res.
2271. Before 1982 >40 survey Before 1982 res.
2272. not available res.
2276. n/a not available survey n/a comm.
2285. not available res.
2297. Before 1982 >40 survey Before 1982 res.
2298. not available res.
3000. not available misc or land
3002. not available survey res.
3037. Before 1982 >40 survey Before 1982 2012-present comm.
3045. 2002-2011 <20 survey 2002-2011 res.
3068. Before 1982 >40 survey Before 1982 1982-1991 res.
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Felchville Wastewater Study - Existing and Future Wastewater Needs (04.01.2024)

20yr growth factor: 1.10

PARCID E911 Address
Grand List
Category

Description

Res. or
Comm./ Other

Known
Permit

Permitted
WW Flow,

gpd

D&K
calcs, gpd

Ex. WW Needs,
gpd

(residential:
420gpd)

Existing WW Flows
with Community

System, gpd
(residential: 245gpd)

Notes
assumed
change?

Assumed
 Infill

Future
WW

Needs,
gpd

Future WW
Flows with
Community
System, gpd

NOTES

1004. 0752 VT RTE 106 res. < 6 ac. res. yes 420 420 245 annual growth 462 270
1005. 0608 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1009. 19 MILL STREET res. < 6 ac. res. yes 490 490 245 annual growth 539 270
1015. 140 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
1026. 0916 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1028. 141 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
1031. 66 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
1034. 140 NIAGARA STREET res. < 6 ac. res. 420 245 annual growth 462 270
1038. 28 MERRITT POINT DRIVE res. < 6 ac. res. 420 245 annual growth 462 270
1066. 0631 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1071. 170 NIAGARA STREET res. < 6 ac. res. 420 245 annual growth 462 270
1086. 0697 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1093. 0680 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

1106.
0781 VT RTE 106
ALSO 771

res. < 6 ac. res. 420 245 infill 540 960 785

survey response suggested
possibly a restaurant and bar if
municipal ww is available.
Assume restaurant serving 2
meals per day w/ 20 seats @
27 gpd

1122. 189 NIAGARA STREET res. < 6 ac. res. yes 450 450 245 annual growth 495 270
1130. 0712 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1141. 181 MERRITT POINT DRIVE res. > 6 ac. res. 420 245 annual growth 462 270
1144. 0726 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1145. 57 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
1150. 0645 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1158. 0946 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1159. 1103 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1169. 0975 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1177. 0833 VT RTE 106 res. < 6 ac. res. yes 420 420 245 annual growth 462 270
1181. 81 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
1193. 0786 VT RTE 106 res. > 6 ac. res. 420 245 annual growth 462 270

1202. 71 BARTLEY FIELD ROAD misc / open land misc or land yes 600 600 600
ww is for restrooms for ball
fields

annual growth 660 660

1204. 0670 VT RTE 106 comm. comm./other 80 80 80

Reading historical society,
unknown whether there are
any public use spaces. Assume
assembly area w/ 20 seats @
4gpd

annual growth 88 88

1205. 0729 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
1207. 0717 VT RTE 106 comm. comm./other yes 140 140 140 annual growth 154 154

1211. 0799 VT RTE 106 comm. comm./other 200 200 200
Town hall. Assume assembly
area w/ 50 seats @ 4gpd

annual growth 220 220

1219. 194 TYSON ROAD misc / open land misc or land 0 0 cemetery annual growth 0 0
1220. 0632 VT RTE 106 comm. comm./other yes 1890 1890 1890 annual growth 2079 2079

1221. 0742 VT RTE 106 comm. comm./other 0 0 structure appears vacant infill 420 420 420
assume potential future use as
residence

FUTURE WASTEWATER NEEDSEXISTING WASTEWATER NEEDSPARCEL LOCATION AND LAND USE CATEGORY



Felchville Wastewater Study - Existing and Future Wastewater Needs (04.01.2024)

20yr growth factor: 1.10

PARCID E911 Address
Grand List
Category

Description

Res. or
Comm./ Other

Known
Permit

Permitted
WW Flow,

gpd

D&K
calcs, gpd

Ex. WW Needs,
gpd

(residential:
420gpd)

Existing WW Flows
with Community

System, gpd
(residential: 245gpd)

Notes
assumed
change?

Assumed
 Infill

Future
WW

Needs,
gpd

Future WW
Flows with
Community
System, gpd

NOTES

FUTURE WASTEWATER NEEDSEXISTING WASTEWATER NEEDSPARCEL LOCATION AND LAND USE CATEGORY

2003. res. < 6 ac. res. 420 245 annual growth 462 270
2004. 10 MILL STREET res. < 6 ac. res. 420 245 annual growth 462 270
2007. 0763 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2015. 0899 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2022. 1134 VT RTE 106 res. > 6 ac. res. 420 245 annual growth 462 270

2025. 0893 VT RTE 106 res. < 6 ac. res. 420 245 infill 245 665 490

survey response suggested
future addition of rooms,
bathroom / bedroom if
municipal ww is available.

2042. 1275 VT RTE 106 res. > 6 ac. res. 420 245 annual growth 462 270

2049. 0973 VT RTE 106 res. < 6 ac. res. 420 245 infill 245 665 490
survey response suggested
adding a barn with additional
residence

2052. 0852 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2065. 0620 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2097. 1390 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2105. 0836 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2110. 0826 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

2120. 43 MILL STREET comm. comm./other 75 75 75
Fairpoint Communications
building. Assume 5 employees
@ 15gpd

annual growth 83 83

2130. 54 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
2132. 197 BENJAMIN DRIVE res. < 6 ac. res. 420 245 annual growth 462 270
2134. 0690 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2146. 199 BENJAMIN DRIVE res. < 6 ac. res. 420 245 annual growth 462 270
2148. 0665 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2155. 0677 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

2168. 138 TYSON ROAD res. > 6 ac. res. 420 245 infill 245 665 490

survey response suggested
future plns for new structure
on the property in the next 5-7
years that will have it's own
septic

2170. 0874 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2175. 1324 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

2182. 0687 VT RTE 106 res. < 6 ac. res. yes 0 0
permit dated October 2023,
assume no current ww flows.

infill 245 245 245
permit dated October 2023.
assume future = 245 gpd

2189. 36 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
2212. 0845 VT RTE 106 res. < 6 ac. res. yes 560 560 245 annual growth 616 270
2236. 0970 VT RTE 106 res. > 6 ac. res. 420 245 annual growth 462 270
2254. 87 BENJAMIN DRIVE seasonal < 6 ac. res. 420 245 annual growth 462 270

2256. 0873 VT RTE 106 misc / open land misc or land yes 0 0
currently vacant, ww permit
for duplex. Survey response
referenced approved permit.

infill 490 490 490

ww permit for duplex. Survey
response referenced approved
permit. Assume future duplex
= 2x245 gpd

2257. 1135 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2259. 136 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270



Felchville Wastewater Study - Existing and Future Wastewater Needs (04.01.2024)

20yr growth factor: 1.10

PARCID E911 Address
Grand List
Category

Description

Res. or
Comm./ Other

Known
Permit

Permitted
WW Flow,

gpd

D&K
calcs, gpd

Ex. WW Needs,
gpd

(residential:
420gpd)

Existing WW Flows
with Community

System, gpd
(residential: 245gpd)

Notes
assumed
change?

Assumed
 Infill

Future
WW

Needs,
gpd

Future WW
Flows with
Community
System, gpd

NOTES

FUTURE WASTEWATER NEEDSEXISTING WASTEWATER NEEDSPARCEL LOCATION AND LAND USE CATEGORY

2262. 119 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
2271. 0882 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2272. 67 BENJAMIN DRIVE res. < 6 ac. res. 420 245 annual growth 462 270

2276. 0821 VT RTE 106 comm. comm./other 520 520 520
mixed use. Assume General
Store w/ 3 bdr Apt. (assume
Store has deli)

annual growth 572 572

survey response suggested
future changing from
commercial use to rental use.
Assume no change to total ww
flows.

2285. 0868 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
2297. 98 TYSON ROAD res. < 6 ac. res. 420 245 annual growth 462 270
2298. 0756 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

3000. 96 NIAGARA STREET misc / open land misc or land 0 0 0 garage appears inactive infill 420 420 420
Assume potential
development (garage,
residential, other)

3002. 0656 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270

3037. 0776 VT RTE 106 comm. comm./other 0 0 0
hardware store, currently
closed

infill 300 300 300
Assume potential
development, assume 20 emp.
X 15 gpd

3045. 0812 VT RTE 106 res. < 6 ac. res. 420 245 annual growth 462 270
3068. 0551 VT RTE 106 Farms res. 420 245 annual growth 462 270
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(acres) (sf)

1c 1220
Windsor

Central Unified
School District

632 VT
Route 106

5.69 0.73 31,799
8A - Agawam fine
sandy loam, 0 to

3% slopes

Well
Suited

- Constraints limiting the available
area for potential disposal area
include a stream, river corridor,
flood zone, public water source,
steep slopes, buildings and paved
areas.
- Soil characteristics adjacent to
this area that are considered
marginally suited for onsite
sewage disposal.

4,770 14,309 23,849

11 1193
Harkins, Ralph

& Virginia
786 VT

Route 106
37.68 0.44 19,166

16D - Dummerston
fine sandy loam, 15

to 35 percent
slopes, very stony

Well
Suited

- Constraints limiting the available
area for potential disposal area
include a stream, flood zones,
and steep slopes.
- Soil characteristics adjacent to
this area that are considered
marginally suited for onsite
sewage disposal.

2,875 8,625 14,375

1c + 11 1.17 50,965 varies (see above) 7,645 22,934 38,224

Notes:

Map IDPDS #
Soil

Suitability

(New leachfields
with tertiary
treatment)

(New leachfields
with recirculating

sand filter
treatment)

(New leachfields
with septic tank
treatment only)

Potential Disposal
Area

varies (see above)

USGS-Mapped
Soil Types

Lot Size
(acres)Address1Owners

Felchville Wastewater Feasibility Study
Analysis of Potential Disposal Sites

1. Same as E911 Address
2. Ratio of assumed application area assumed at 15% of PDS polygon

Hydrogeologic, Engineering,
and Availability Notes

Assumed Factored Potential Disposal Capacity (gpd)2Soils in Potential Disposal AreaPDS Information

varies (see above)
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