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I. PROJECT PLANNING 

I.a. Location 
Westford is a rural residential community located between Essex and Fairfax in northwest 
Vermont. The project area for the Town’s 2007-8 alternatives study1 included parcels within the 
Town Center zoning district, located near the center of the Town of Westford. Appendix C, Figure 
1 shows the Town and the original study area in their wider geographical context.  

The Town Center area includes the post office, Town offices, library, the Old Brick Meeting 
House, the Westford Common Hall (formerly Westford United Church), and the elementary 
school. The area around the Town Common additionally hosts businesses including the Westford 
Country Store and Café and a store with an apartment (now closed), two small apartment buildings 
(10 apartment units total), and 17 single family residences.  

In 2016, the Town’s land use, development, and zoning regulations were completely re-written2. 
Appendix A, Figure 1 shows the overall context for this PER and project. Following the 2007-8 
alternatives study, consideration of community wastewater system options was progressively 
narrowed to providing capacity for what is now known as the Common District:  

The purpose of the Common District is to provide for a community center – a place 
of civic pride and a focal point for development in Westford. The Common District 
is intended to: 

(1)Promote a higher-density and more compact settlement pattern than other 
places in town. 

(2)Allow a compatible mix of appropriately-scaled residential and business uses in 
a pedestrian-friendly setting. 

(3)Ensure that new development is consistent with the historic character and 
pattern of development. 

(4)Provide for walkways, green space, and recreation opportunities that will 
enhance connectivity, public use, and enjoyment of the area. 

I.b. Environmental Resources Present 
Most of the developed portion of the Common and Village districts lies in a north-south lying 
valley formed in part by the Browns River, which runs from south to north (Figure 1). Morgan 
Brook runs from northeast to southwest along the eastern boundary, then turns back to the north 
and empties into the Browns River near the Town Common. Several small, unnamed streams run 
primarily from south to north through the area, all of which discharge to the Browns River. Limited 
wetland areas are present near the project area, primarily in the Maple Shade Town Forest and 

 
1 https://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf  
2https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-
2018.pdf  

https://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf
https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-2018.pdf
https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-2018.pdf
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along watercourses. Additional information about environmental resources present is provided in 
this project’s Environmental Information Document (EID).  

I.c. Population Trends 
The Town of Westford’s population grew from 1,740 in 1990 to 2,086 in 2000 but declined slightly 
from 2,086 to 2,029 in 2000-2010 (US Census and 2021 Westford Town Plan). The American 
Community Survey estimated the population of Westford to be 2,019 in 2017. The 2021 Town 
Plan projects slow but steady future population growth with an approximate 10% increase in 
Westford’s population to 2,361 residents by 2050). The 0 to 19 year old population decreased and 
the 50 year old and over population increased from 2000 to 2010, and the Town Plan indicates that 
the population of individuals 19 or younger will stabilize over the course of the next 15 years, 
while elder population will increase dramatically. The 2021 Town Plan notes that “[f]uture 
demographics will play an important role in determining which projects and services the Town 
plans for and implements”. 

Notwithstanding these population estimates, planning initiatives undertaken by the Town are 
intended to support population growth within the state-designated Village Center and the state-
designated Neighborhood Development Area, large segments of which will be served by the 
proposed wastewater project. As noted in Section 9 of the 2021 Town Plan, providing wastewater 
service (as well as other transportation enhancements) supports implementation of the Westford 
Town Common Conceptual Master Plan3. Many of the Town’s Residential Development Options 
and Incentives, detailed in Section 3.2.5 of the 2021 Town Plan, such as the affordable housing 
density bonus adopted into the Town’s subdivision ordinance for the creation of affordable units, 
the recent Neighborhood Development Area designation, and the Town’s provisions for mixed use 
retail and residential buildings in the Town Plan area, are incentives for creating more and more 
diverse housing units that could facilitate population growth in the Town Center. However, 
implementation of these initiatives relies entirely on the provision of adequate wastewater 
treatment capacity.  

I.d. Community Engagement 
The alternatives and recommended project described in this PER reflect over a decade of 
community engagement in planning not only for wastewater service, but for the desired future land 
use and community character of the service area. The Town of Westford has established 
communication channels including a dedicated project website and FAQs to provide information 
and gather community input on the preferred alternative as engineering is advanced, and 
ultimately, for when a bond vote is scheduled. Upcoming community engagement will build on 
these channels and will be supplemented with direct communications as the project’s details take 
shape (e.g., mail, Town Report information, Town Meeting presentations, Planning Commission 
and Select Board updates, and public hearings).  

The Town of Westford began active community engagement in wastewater planning in 2007-
20084 (Appendix C). After that initial phase, the Town spent several years updating the Town Plan 
and developing its Town Center initiatives. Options for advancing and implementing a community 
wastewater system were explored on a parallel track through a series of technical studies and 

 
3 https://westfordvt.us/wp-content/uploads/2014/09/Final-ProductTownCommonConceptualPlan.pdf  
4 http://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf  

https://westfordvt.us/wp-content/uploads/2014/09/Final-ProductTownCommonConceptualPlan.pdf
http://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf
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negotiations with individual landowners. In 2015, the same year a new Town Plan was adopted, 
the Town’s voters approved funding to conduct further study of a previously-considered 
alternative, reflecting broad understanding among voters of the need to pursue Town Center 
wastewater solutions. In the fall of 2019, a Vermont Council on Rural Development Community 
Visit brought community members together to identify and prioritize goals, foster local leadership, 
connect to resources and develop and realize achievable action plans5. Through two public 
meetings, community members chose three community priorities for action, and signed up for task 
force groups to move them forward. “Boost[ing] local business and economic development…” 
was one of the top-three priorities, and participants acknowledged that wastewater capacity is 
critical to achieving the community’s vision.  

In 2019 and 2020, the outreach initiatives stemming from the original 2007-2008 work have been 
continually updated to ensure that citizens can directly link the Westford Community Wastewater 
Disposal System project to Westford’s Town Center initiatives, and to the recent and prospective 
development in the Town Center (including prospective options for the Pigeon property at 1705 
Vermont Rte. 128). This has been achieved principally through three actions: 

1. Regular updates to the Select Board and Planning Commission 
2. Posting of a regularly-updated “Frequently Asked Questions” document6 to provide a 

comprehensive update on the status of the Wastewater Initiative. As of November 2020, 
this document includes: 

‒ Identification of the Maple Shade Town Forest (Brookfield Road) site as the preferred 
community wastewater dispersal field 

‒ The current status of planning and investigations for redevelopment of the Pigeon 
Property (1705 VT Route 128)  

‒ Identification of  problems with the Town’s existing structures 
‒ Discussion regarding the Maple Shade Town Forest site versus using the Common Hall 

site to accommodate wastewater flows from Town-owned and community buildings. 
‒ Preliminary information on mandatory vs. opt-in connections and construction phasing, 

as well as O&M costs and responsibility for maintenance 
‒ Identification of next steps, opportunities to vote, and where to find more information: 

PER preparation and review, where to seek information, and the fact that a vote will be 
required are discussed. 

3. Maintenance of a dedicated Town Center Wastewater Initiative project website7.This 
website provides bridge information between the 2007-2008 alternatives study and the 
identification of the Maple Shade Town Forest site (previously known as the Jackson Farm 
site) as the preferred community wastewater disposal field site. 

 
5 https://www.vtrural.org/programs/community-visits/report/westford  
6https://westfordvt.us/wp-content/uploads/2020/09/Town-Center-development-Questions-Answers-Revised-
9.15.20.pdf 
7 https://westfordvt.us/westford-town-center-community-wastewater-project/  

https://www.vtrural.org/programs/community-visits/report/westford
https://westfordvt.us/wp-content/uploads/2020/09/Town-Center-development-Questions-Answers-Revised-9.15.20.pdf
https://westfordvt.us/wp-content/uploads/2020/09/Town-Center-development-Questions-Answers-Revised-9.15.20.pdf
https://westfordvt.us/westford-town-center-community-wastewater-project/
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II. EXISTING FACILITIES 

II.a. Location Map 
A map of existing developed properties with wastewater treatment systems, as surveyed during 
the 2007-8 alternatives study, is provided in Appendix C, Figure 3. The analysis and 
recommendations shown on this figure are described below. No facilities have been abandoned, 
and photographs of existing facilities are not available as no site inspections were completed 
during the 2007-8 alternatives study.  

II.b. History 
Westford’s Town Center is served by individual onsite sewage disposal systems. There are no 
wastewater treatment plants or sewers in the study area.  

II.c.  Condition of Existing Facilities 
II.c.i. Wastewater Treatment Systems 
Properties in the Project Area served by individual onsite sewage disposal systems. There are no 
wastewater treatment plants or sewers in the study area. Information on the existing sewage 
disposal systems was gathered from state permit files, property owner survey questionnaires, 
interviews, and area site visits. 

Permits were found for all public buildings in the study area, except for the Common Hall and the 
general store (Appendix C, C-2. Table of Wastewater Permits in Project Area, October 2020). A 
total of 36 permits were found for 25 parcels in the study area. Most of these permits, particularly 
for those issued before 2007, were for subdivisions or new construction. Several properties 
received permits for subdivision, for renovations that included changes to the septic systems, or 
for repairs to existing systems, at least one of which appeared to represent a “best fix” situation. 
Permits issued since 2007 were for replacements of failed systems (four, two of which were “best-
fix” solutions), subdivisions or new construction (six, at least one of which included a 
performance-based design), and one permit was issued for redevelopment of an existing residential 
property into a convenience store with deli using existing water supply and wastewater treatment 
systems (the new Westford General Store).  

During the 2007-8 alternatives study, the property owner survey collected information regarding 
existing water supplies and septic systems. Of the 63 surveys sent, responses were received from 
32 owners (52%). Appendix C contains a summary of the responses. The data collected provided 
information about ages and types of septic systems, when septic tanks were last pumped, and 
repairs or plans on file. Information about types and locations of water supplies and indications of 
water quality were also collected. 

Approximately 13% of the respondents’ onsite systems were constructed prior to 1982, when the 
first major technical design standards for Vermont were published. Sixty-eight percent of the 
properties contained leach fields, and one respondent (3%) had a drywell. Five mound systems 
and two advanced treatment units were identified in the study area. About half of the septic tanks 
were two or more feet below grade, which means they are difficult to access unless they have 
access risers on the tanks, and it means that the leach fields may be deeper in order for gravity flow 
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to reach the field. More than half of the responding property owners (58%) said they have a copy 
of the sketches, plans, or permits for their system. 

Three questions were directed towards maintenance of septic tanks and system repairs. 
Approximately half (48%) of the respondents indicated they pumped their tanks every 1 to 5 years. 
Eighty-six percent indicated they had pumped their tank since 1995, with 73% pumping since 
2000. Twenty percent of the respondents indicated upgrades or repairs to their systems had been 
made within the last ten years. 

II.c.ii. Water Supplies 
Most properties in the study areas are served by individual onsite water supplies. The locations of 
water supplies in the study area were gathered from property owner surveys, from state permits, 
and from a walking tour of the study area. These individual water supplies with their 100 foot or 
150-foot protective buffers are shown on Appendix C, Figure 2. In the Project Area of concern for 
this PER, five properties are served by shallow water supplies; the majority of the remaining 
developed properties are served by individual drilled wells. A shared drilled well serves the library 
and Town offices. Two public drilled wells serve the elementary school (System ID VT0006745), 
and the Westford Country Store and Café is in the process of applying for and receiving a public 
water supply permit for its drilled well.  

II.c.iii. Wastewater Needs Assessment Results 
In 2007-8, a data-driven Geographic Information System (GIS) analysis was completed that 
combined spatial information, such as USGS topography and NRCS soils information, with local 
information such as parcel boundaries, building footprint areas, and building uses, to determine 
what, if any, constraints a property may contain for onsite wastewater treatment and disposal. The 
results of the GIS analysis are indicated on Appendix C, Figure 3 by colors summarizing the key 
constraint(s), if any, for each property. Details of the analysis methods may be reviewed in 
Appendix C. 

The results of that analysis were confirmed by including all other sources of information collected 
and described above. This review resulted in an overall recommendation for each property of either 
maintaining and upgrading a system onsite, or potentially connecting to an offsite solution. A 
recommendation of “connecting to an offsite solution” meant that, if an individual system were to 
fail, it may be difficult to site a replacement system on the property that meets all of the setbacks 
and separation distances required by zoning ordinances and State wastewater rules. The results of 
this assessment are summarized in Appendix C, Section 4.3, Table 5 and Figure 3. 

The GIS analysis estimated that 36 parcels could not support an onsite wastewater disposal system, 
primarily clustered around the Town Common in the heart of the historic village area. Of these 
parcels, five were constrained only by environmental setbacks, 19 parcels were constrained only 
by shallow groundwater, and none were constrained only by shallow bedrock. The remaining 11 
parcels had a combination of setback and groundwater constraints.  

Once the results of the GIS analyses were produced, a lot-by-lot review was conducted. This 
review included using all of the additional information known about the properties, confirming the 
results of the GIS analyses, and developing recommended solutions for each parcel. Onsite 
solutions were recommended for most properties that did not have any constraints identified in the 
GIS analyses. Slightly less than half (46%) of the properties were identified as likely benefiting 



 

Town of Westford  
Community WW Disposal System PER / December 29, 2020 / Updated May 2021 9 

from an offsite wastewater treatment solution. Parcels with both groundwater and available area 
limitations are clustered primarily in the immediate vicinity of the Town Common, indicating that 
a small community system may be needed to meet the needs of these properties.  

II.d. Financial Status of any Existing Facilities 
All properties in the Town Center project area are served by onsite wastewater treatment systems. 
No rate schedules, annual O&M cost information or current energy cost breakout, or tabulation of 
users by monthly usage categories for a recent typical fiscal year are available.  

Per the 2019 Town Report8, Westford’s General Fund expense budget (general administration and 
highway) was $2,009,198 for Fiscal Year 2020, and $2,021,365 for Fiscal Year 2021. The Town 
maintains a Capital Budget and Program. Its outstanding debt for the FY 2019 was $558,463, a 
reduction of $294,092 from the prior fiscal year’s balance. The Town maintains eight reserve 
accounts with a cumulative balance of $495,056.61 at the conclusion of FY 2019. A wastewater 
reserve account would be established for implementation of the Westford Community Wastewater 
Disposal System. 

I I . e .  Water/Energy/Waste Audits 
Not needed or applicable (per review by Lynnette Claudon dated June 20, 2019). 

 
8 https://westfordvt.us/wp-content/uploads/2020/02/2019-Annual-Town-Report.pdf 
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III. NEED FOR PROJECT 

The Westford Town Center area, not unlike other areas in Town, has clay soils, significant ledge, 
and a high water table, making the soils generally unsuitable for wastewater disposal systems. As 
documented in Section II, the area around the Town Common, and the Village District generally, 
is the heart of the Town’s civic infrastructure. Without community wastewater capacity, small lot 
sizes and challenging soil and groundwater conditions severely limit the Village District (this 
PER’s Project Area) in terms of supporting both present and desired future uses.  

Since the alternatives study, this area’s needs related to health, sanitation, and aging 
infrastructure have become clearer and more urgent. The septic system serving the Town office 
and library is about 50 years old9. The library’s septic tank was replaced in 2016, after it collapsed; 
leakage from the tank had contaminated the water supply shared by the Town Office and library. 
The shared leach field sits under the parking lot for the Town office and is at the end of its useful 
life. If this system fails, there is no option or location for an alternate system. It was recently 
discovered that the septic tank for the 1705 VT Route 128 property, located east of the Town 
office, also uses the same leach field as the Town office and library. The septic system for the 
Brick Meeting House is also compromised and nearing the end of its useful life. The White Church 
has only a holding tank, no leach field or disposal area. The tank needs to be pumped regularly. 
The White Church recently spent several thousand dollars repairing the line that runs from the 
church to the holding tank. 

At the very least, the Town must find solutions for its public buildings and civic meeting spaces. 
The lack of wastewater capacity is limiting commercial development in the village. If the Town 
concentrates only on finding solutions to the wastewater challenges facing the Town’s public 
structures, a dearth of capacity will still exist for other properties in and around the village. This 
will prevent significant redevelopment of the village, including the development of any small-
scale business or affordable housing. If the Town can develop a community wastewater system, it 
will eliminate the biggest barrier to the future revitalization and redevelopment of the Town 
Center. 

While working to find solutions for the wastewater challenges facing the Town Common area, the 
Town has taken several strategic actions to both foster and accommodate reasonable growth, 
including: 

• Applying for and receiving Village Center designation for the area surrounding the Town 
Common in 2010. 

• Adopting a form-based zoning code for the Town Center area in 201610, which includes 
detailed design standards to help ensure that any new development honors the character of 
the Town Common.  

• Continuing to investigate possible community wastewater disposal sites identified in the 
alternatives study, ultimately securing capacity at the Area 1 site as part of the Jackson 
Farm and Forest Project (now known as the Maple Shade Town Forest11); and  

 
9 https://westfordvt.us/Fwp-content/uploads/2020/F08/Town-Center-development-Questions-Answers.pdf  
10 https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-
2018.pdf  
11 https://westfordvt.us/wp-content/uploads/2019/10/WTL-Long-Term-Management-Plan-2019.pdf  

https://westfordvt.us/Fwp-content/uploads/2020/F08/Town-Center-development-Questions-Answers.pdf
https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-2018.pdf
https://westfordvt.us/wp-content/uploads/2019/09/Westford-Land-Use-Development-Regulations-Adopted-May-10-2018.pdf
https://westfordvt.us/wp-content/uploads/2019/10/WTL-Long-Term-Management-Plan-2019.pdf
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• Applying for and receiving Neighborhood Development Area (NDA) designation for the 
Town Common area in 2019, which included securing conceptual site approval12 for a soil-
based community wastewater system at the Maple Shade Town Forest site.  

In 2019-2020, two new projects pose both opportunities and challenges, giving new urgency to the 
Town’s need for a community wastewater treatment system. 

The former Spiller Lot, at 26 Common Road, has been adaptively redeveloped into the Westford 
Country Store and Café, using the property’s existing leachfield to support a new and vibrant use—
but with very limited café seating and no current options for expanding seats or diversifying uses 
in the absence of additional wastewater capacity.  

The Town is now investigating how the property located at 1705 VT Route 128, also known as 
the Pigeon property, may be redeveloped by working with the landowner, public agencies and 
private developers13. Adaptive redevelopment of this parcel can offer the Town the opportunity to 
obtain many community benefits and will help set the tone for future development around the 
Town Common. Benefits for Westford’s residents can include permanent public recreational 
access to the Browns River, an option for a new Town office, options for affordable housing and 
economic development, improved parking and pedestrian safety, potable drinking water supply, 
and remediation of contaminated soils. The Town has been awarded a $60,000 VCDP planning 
grant14 to advance work on the 1705 VT Route 128 project. If the Town is able to move forward 
with this project and the Westford Community Wastewater Disposal System, the community 
wastewater system will have immediate paying users once it is constructed, and the 1705 VT Route 
128 property will have its required wastewater capacity. While there is not yet a set number of new 
customers that may be committed to the community system from this project, no development of 
the 1705 VT Route 128 property can occur without a wastewater disposal solution – so any 
improvement of the 1705 VT Route 128 property is dependent on the Town constructing a 
wastewater disposal system.  

 
12 
https://accd.vermont.gov/sites/accdnew/files/documents/CD/CPR/DTBoard/NDAProccessforANRWastewaterAppro
val.pdf  
13 https://westfordvt.us/1705-route128-ad-hoc-steering-committee/  
14 https://westfordvt.us/vermont-community-development-program-vcdp-planning-grant/  

https://accd.vermont.gov/sites/accdnew/files/documents/CD/CPR/DTBoard/NDAProccessforANRWastewaterApproval.pdf
https://accd.vermont.gov/sites/accdnew/files/documents/CD/CPR/DTBoard/NDAProccessforANRWastewaterApproval.pdf
https://westfordvt.us/1705-route128-ad-hoc-steering-committee/
https://westfordvt.us/vermont-community-development-program-vcdp-planning-grant/
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IV. ALTERNATIVES CONSIDERED 

The 2007-8 alternatives study evaluated various wastewater collection, treatment, and disposal 
options for the Town Center. The report included desktop analysis for replacement systems on 
each parcel within the defined designated study area (Section II.c.iii), as well as evaluating 
potential off-site disposal areas for a community based decentralized disposal system(s) (Appendix 
C). The report concluded that replacement of individual disposal systems on each parcel was 
technically infeasible; the majority of the parcels have severely limited soil capacities (shallow 
depth to groundwater, shallow bedrock or poorly drained soils or combinations of each), 
insufficient isolation distances from individual water supplies, and spatial limitations to construct 
properly sized disposal systems. This alternative is not further examined in this report.  

Four community wastewater collection, treatment, and disposal alternatives were developed and 
are evaluated below. The service area for all alternatives is limited to the Common zoning district, 
and more specifically to the Designated Village portion of the that zoning district and the route of 
the collection system along Brookside Road to the wastewater disposal system (Appendix A, 
Figure 1). Much of the required information supporting each of the alternatives is identical. Thus, 
the facilities associated with each feasible alternative are detailed individually in Section IV.a and 
cost estimates for each alternative are presented individually in Section IV.h. Information that is 
consistent across all alternatives considered is only provided once.  

IV.a .  Description 
IV.a.i. Alternative No. 1: Low-Pressure Sewer Collection with STEP (Septic Tank & Effluent 

Pump Station) tanks at each parcel 
Alternative No. 1 includes the installation of STEP tanks at each parcel and conveyance in a 
common 2-inch low pressure forcemain to the dosing pump station located on Brookside Road 
(Figure 3 – Alternative No. 1 Site Plan). The pump station will dose the community disposal field 
at calculated intervals. The major Alternative No. 1 components are:  

Collection and Treatment System (See Alternative #1 Site Plan) 

• Construction of 23 STEP tanks with electrical connections (1,500-2,000 gal) 
• Construction of approximately 2,700’ of 1 ¼” low pressure force main (service pipes) 
• Construction of approximately 4,600 feet of 2” low pressure force main 
• Construction of approximately 500’ of 4” sewer services 
• Construction of cleanout and air release manholes (8 total est.) 
• Construction of concrete valve vault 
• Construction of estimated 5,500-gallon precast concrete dosing pump station 

Disposal System (See Alternative #1 Site Plan) 

• Construction of the Maple Shade Forest in-ground wastewater disposal system (12,600 
gpd) 
‒ Field #1 - (17 trenches) x (4’ wide) x (100’ long) 
‒ Field #2 - (19 trenches) x (4’ wide) x (100’ long) 
‒ Field #3 – (11 trenches) x (4’ wide) x (174’ long) 
‒ Field #4 – (17 trenches) x (4’ wide) x (100’ long) 
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• Construction of isolation gate valves 
• Construction of all valving, piping, electrical panels and required appurtenances 

See estimates (Section IV.h) and site plans for more details.  

Evaluations of each parcel will be performed during final design of the system to determine if 
improvements to the interior plumbing are required to optimize STEP tank installations. 
Inspections of existing disposal systems will be performed and the proper decommissioning course 
for each connection will be determined.  

IV.a.ii. Alternative No. 2 – Low-Pressure Sewer Collection with STEP (Septic Tank & Effluent 
Pump Station) tanks at each parcel with Pre-Treatment of Effluent prior to disposal 

Alternative No. 2 includes the installation of STEP tanks at each parcel and conveyance in a 
common 2-inch low pressure forcemain to an Advantex® (or equal) pre-treatment system located 
off Brookside Road (Figure 4 – Alternative No. 2 Site Plan). Effluent will enter the treatment units 
and recirculate within the system until the desired treatment quality is achieved, after which the 
effluent will be released to a 4,000-gallon pump station that will dose the community disposal field 
at calculated intervals. The major Alternative No. 2 components are:  

Collection and Treatment System 

• Construction of 23 STEP tanks with electrical connections (1,500-2,000 gal) 
• Construction of 2,700’ of 1 ¼” low pressure force main (service pipes) 
• Construction of approximately 4,600 feet of 4” low pressure force main 
• Construction of approximately 500’ of 4” sewer services 
• Construction of cleanout and air release manholes (8 total est.) 
• Construction of concrete valve vault 

Pre-Treatment System 

• First Stage Treatment Units – (4) AX100 Pods 
• 15,000-gallon recirculation tank with duplex recirculation pumping system 
• 4,000-gallon precast concrete dosing pump station 
• 10’ x 10’ control building 

Disposal System 

• Construction of the Maple Shade Forest in-ground wastewater disposal system (12,600 
gpd) 
‒ Field #1 - (17 trenches) x (4’ wide) x (100’ long) 
‒ Field #2 - (19 trenches) x (4’ wide) x (100’ long) 
‒ Field #3 – (11 trenches) x (4’ wide) x (174’ long) 
‒ Field #4 – (17 trenches) x (4’ wide) x (100’ long) 

• Construction of isolation gate valves 
• Construction of all valving, piping, electrical panels and required appurtenances 

See cost estimates (Section IV.h) and site plans for more details.  
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IV.a.iii. Alternative No. 3 – Low-Pressure Sewer Collection with STEP (Septic Tank & Effluent 
Pump Station) tanks at each parcel with collection Pump Station  

Alternative No. 3 includes the installation of STEP tanks at each parcel and conveyance in a 
common 2-inch low pressure forcemain to a 10,000-gallon precast pump station located near the 
Town Common, off Brookside Road (Figure 5– Alternative No. 3 Site Plan). Additionally, a 2-
inch low pressure forcemain will be constructed adjacent to the 3-inch collection forcemain to 
convey effluent from the upper five parcels located on Brookside Road to the dosing pump station. 
Effluent will then be pumped to a 3,500-gallon dosing pump station adjacent to Brookside Road, 
which will dose the community disposal field at calculated intervals. The major Alternative No. 3 
components are: 

Collection and Treatment System  

• Construction of 23 STEP tanks with electrical connections (1,500-2,000 gal) 
• Construction of 2,700’ of 1 ¼” low pressure force main (service pipes) 
• Construction of approximately 4,600 feet of 2” low pressure force main 
• Construction of 10,000-gallon precast concrete duplex pump station 
• Construction of 2,200 feet of 3” low pressure forcemain 
• Construction of cleanout and air release manholes (8 total est.) 
• Construction of concrete valve vault 
• See estimates and site plans for more details 

Disposal System 

• Construction of the Maple Shade Forest in-ground wastewater disposal system (12,600 
gpd) 
‒ Field #1 - (17 trenches) x (4’ wide) x (100’ long) 
‒ Field #2 - (19 trenches) x (4’ wide) x (100’ long) 
‒ Field #3 – (11 trenches) x (4’ wide) x (174’ long) 
‒ Field #4 – (17 trenches) x (4’ wide) x (100’ long) 

• Construction of isolation gate valves 
• Construction of all valving, piping, electrical panels and required appurtenances 

See cost estimates (Section IV.h) and site plans for more details.  

IV.a.iv. Alternative No. 4 – Low-Pressure Sewer Collection with STEP (Septic Tank & Effluent 
Pump Station) tanks at each parcel, Collection Pump Station, and Pre-Treatment of 
Effluent prior to disposal 

Alternative No. 4 includes the installation of STEP tanks at each parcel and conveyance in a 
common 2-inch low pressure forcemain to a 10,000-gallon precast pump station located near the 
Town Common, off Brookside Road (Figure 6– Alternative No. 4 Site Plan). Additionally, a 2-
inch low pressure forcemain will be constructed adjacent to the 4-inch collection forcemain to 
convey effluent from the upper five parcels located on Brookside Road to the dosing pump station. 
Effluent will then be pumped in a 3-inch low pressure forcemain to an Advantex® (or equal) pre-
treatment system located off Brookside road. Effluent will enter the treatment units and recirculate 
within the system until the desired treatment quality is achieved, after which the effluent will be 
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released to a 4,000-gallon pump station that will dose the community disposal field at calculated 
intervals. . The major Alternative No. 4 components are: 

Collection and Treatment System  

• Construction of 23 STEP tanks with electrical connections (1,500-2,000 gal) 
• Construction of 2,700’ of 1 ¼” low pressure force main (service pipes) 
• Construction of approximately 4,600 feet of 2” low pressure force main 
• Construction of 10,000-gallon precast concrete duplex pump station 
• Construction of 2,200 feet of 3” low pressure forcemain 
• Construction of cleanout and air release manholes (8 total est.) 
• Construction of concrete valve vault 

Pre-Treatment System (See Alternative #4 Site Plan) 

• First Stage Treatment Units – (4) AX100 Pods 
• 15,000-gallon recirculation tank with duplex recirculation pumping system 
• 4,000-gallon precast concrete dosing pump station 
• 10’ x 10’ control building 

Disposal System 

• Construction of the Maple Shade Forest in-ground wastewater disposal system (12,600 
gpd) 
‒ Field #1 - (17 trenches) x (4’ wide) x (100’ long) 
‒ Field #2 - (19 trenches) x (4’ wide) x (100’ long) 
‒ Field #3 – (11 trenches) x (4’ wide) x (174’ long) 
‒ Field #4 – (17 trenches) x (4’ wide) x (100’ long) 

• Construction of isolation gate valves 
• Construction of all valving, piping, electrical panels and required appurtenances 

See cost estimates (Section IV.h) and site plans for more details.  

IV.b. Design Criteria 
Design considerations for individual onsite and small and large community cluster wastewater 
collection, treatment, and disposal systems appropriate to the project area were summarized in the 
2007-8 alternatives study. Vermont’s Wastewater System and Potable Water Supply Rules 
(WSPWSRs) (effective September 29, 2007) and Indirect Discharge Rules (effective April 30, 
2003) were used to estimate wastewater flows from the study area based on available information 
and the results of the needs analysis discussed in Section II. Analyses, design flow calculations, 
and other work completed since the 2007-8 alternatives study have progressed according to the 
regulations effective at the time.  

IV.b.i. Initial Year Design Flow 
Each alternative examined in this PER utilizes the same initial year design flows, resulting in 23 
initial connections to the system and 42 equivalent users (Table 1).  
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Table 1. Wastewater Initial Year Project Summary 

Street Use & Design Flow (gpd) Initial Year Flow 
(gpd) 

Equivalent 
Users 

Brookside Road 

4 SFR x 245 gpd/SFR = 980 
 
Common Hall 
150 seats x 4 gpd/seat = 600  

1,580 7 

Cambridge Road 1 SFR x 245 gpd/SFR = 245 245 1 

Common Road 
3 SFR x 245 gpd/SFR = 735 
1 Store x 90 gpd/store = 90 
Restaurant (17 seats x 27 gpd/seat) = 459 

1,284 6 

VT Route 128 

9 SFR x 245 gpd/SFR = 2,205  
7 Apt. x 245 gpd/Apt. = 1,715  
 
Town Office & Library 
10 employees x 15 gpd/employee = 150  
140 patrons x 4 gpd/patron = 560  
 
Brick Meeting House 
115 seats x 14 gpd/seat = 1,610 

6,240 28 

Initial Year Totals 9,349 42 

ERUs not owned by Town of Westford 32 

 
IV.b.ii. Collection and Treatment System Design Criteria 
For all feasible alternatives considered, and as described in the 2017 Site Capacity Confirmation 
and Project Financing Options for a Community Wastewater System at the Jackson Farm Site, the 
lowest cost wastewater collection and treatment system was anticipated to be a Septic Tank 
Effluent Pump (STEP) system (Appendix B). In the preparation of this PER, GME worked with 
Orenco® on sizing and design criteria for pre-treatment using the Advantex® AX100 treatment 
system. Assumptions on the BOD and TSS loading of 180 mg/L with a 20,000 gallon per day were 
used in the sizing of the proposed setup. The proposed system is the same size for Alternatives #2 
and 4. The preliminary evaluation report prepared by Orenco® is in Appendix C. 

IV.b.iii. Disposal Field Design Criteria 
In 2017, Stone Environmental and Green Mountain Engineering completed field and desktop 
analysis of the soil-based wastewater treatment capacity of the Maple Shade Town Forest site, then 
known as the Jackson Farm property, located at 123 Brookside Road (Appendix B). This work 
determined that a 12,600 gpd wastewater disposal system applying septic tank effluent could be 
constructed at the site. An evaluation of the capacity of the Browns River to assimilate renovated 
effluent from the proposed community wastewater disposal field while meeting the Aquatic 
Permitting Criteria (APC) under Vermont’s Indirect Discharge Rules was completed in 2019 
(Appendix B). This assessment determined that the design flow proposed can be treated and 
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dispersed while meeting the nutrient-based APC for nitrate-nitrogen (nitrate-N) and total dissolved 
phosphorus (TDP) in the Browns River. The Vermont Indirect Discharge Program issued a 
preliminary capacity determination concurring with the assessment in March 2019 (Appendix B). 
This disposal site is included in each of the alternatives examined in this PER. 

In order to increase overall design capacity of the disposal fields, Alternatives 2 and 4 introduce 
pre-treatment prior to disposal. Pre-treatment can be a cost-effective approach to expanding a 
disposal field’s capacity by reducing the waste strength prior to disposal, allowing application of 
effluent to the disposal field at higher rates. The potential increase in capacity can be affected by 
factors including soil conditions, slopes, and depths to ground water and bedrock. Per the Indirect 
Discharge Rules, effluent loading rates for with pre-treatment can be up to two times than that of 
septic tank effluent. Thus, the capacity of the proposed disposal field could increase to a total 
capacity of 25,200 gpd if the hydraulic capacity of the site is proven and if the pre-treatment system 
can consistently produce effluent that meets the required effluent quality standards.  

Additional hydrogeologic evaluation, expanding upon the information in the 2017 capacity 
evaluation to determine depths to restrictive features and bedrock and to update the existing 
disposal field capacity analysis, is required to determine whether enhanced pre-treatment is a 
reasonable alternative to consider. This evaluation will be completed as early in the final design 
process as possible, expected in the spring of 2021. Based on the available information, it is likely 
that an increase in capacity can be achieved using pre-treatment, but that increase is unlikely to be 
a doubling of capacity. This unknown should be considered in evaluating each alternative 
presented in this PER. 

IV.c. Maps 
Schematic layout maps are provided for each alternative. 

• Figure 3 – Alternative #1 Site Plan 
• Figure 4 – Alternative #2 Site Plan 
• Figure 5 – Alternative #3 Site Plan 
• Figure 6 – Alternative #4 Site Plan 

IV.d. Environmental Impacts 
There are no known major environmental impacts for any of the alternatives considered, and few 
minor impacts are anticipated at this time. The Environmental Information Document for this 
project contains additional details and documentation.  

IV.e. Land Requirements 
The Town has the right to place a community wastewater system on the protected Maple Shade 
Town Forest property in the area depicted on the property survey15, which is the location of the 
proposed wastewater disposal system in all alternatives considered. The Town Common parcel, 
where a pump station is proposed in Alternatives 3 and 4, is owned by the Town, and the collection 
system for each alternative will be constructed within Town of Westford’s right-or-way area along 

 
15 https://westfordvt.us/wp-content/uploads/2019/08/WTL-Long-Term-Mgmt-Plan-%E2%80%8CFinal-8.30.19.pdf, 
page 16. 

https://westfordvt.us/wp-content/uploads/2019/08/WTL-Long-Term-Mgmt-Plan-%E2%80%8CFinal-8.30.19.pdf
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Common Road, Brookside Road, and Cambridge Road. The Town will coordinate with the 
Vermont Agency of Transportation regarding construction of collection system improvements and 
connections to the system along Vermont Route 128. With respect to the land required for 
connection to the collection system, the Town will need to secure individual easements from 
private property owners who connect. The Town has not yet determined whether its wastewater 
ordinance will make connection mandatory or voluntary. Once a determination has been made and 
the ordinance is adopted, the Town will proceed with securing easements for individual 
connections.  

IV.f. Potential Construction Problems 
Shallow depth to bedrock is likely the most concerning potential construction problem for all 
alternatives considered. To mitigate this issue, all alternatives utilize low pressure sewer force 
mains, which allow for a consistent conveyance piping depth of 5.5 feet below ground surface. 
This design automatically reduces the potential bedrock volume removal below what a gravity 
collection system would require.  

Configuration of the sewer services exiting residential and other private properties is not known 
and will be determined during final design. Owners may be asked to complete interior plumbing 
changes to lessen potential construction issues. If owners are not willing to allow this, site 
construction challenges for individual connections to the system will increase.  

IV.g. Sustainability Considerations 
The Town of Westford maintains strong policies promoting environmental, social, and economic 
sustainability in its public operations and in the community as a whole. As detailed in Section III, 
this project is anticipated to yield substantial economic and social benefits to the Town of Westford 
and its residents. Wastewater capacity will enhance the ability of Town Center landowners to 
expand and diversify land uses and economic activities, notably restaurant and food-related uses, 
which provide economic resilience and adaptability. The availability of new capacity will create 
opportunities for additional accessory apartments and other smaller housing units than 
conventional large-lot single family dwellings, addressing an unmet social need and providing 
economic flexibility and opportunity for landowners. Over time, social vibrancy and resilience 
will be supported by the combination of new housing opportunities, new or adapted economic 
activities, and prospectively new or expanded public facilities such as a relocated post office. 
Finally, the Town’s economic resilience will be supported by increased taxable grand list value, 
and by the potential to partner on redevelopment of the Pigeon property, which can create 
affordable housing and “main street” enhancements including improved walkability and bike-
pedestrian safety.  

IV.g.i. Water and Energy Efficiency 
With respect to the Westford Community Wastewater Disposal System, sustainability 
considerations relate principally to ensuring energy efficiency in the design and operation of any 
pre-treatment systems and effluent and/or low-pressure sewer pumps. Water efficiency may be 
enhanced by adopting an ordinance that requires water-saving devices for properties connected to 
the community wastewater disposal system. It has not been determined whether connected 
properties will be required to retrofit fixtures, or if requirements related to water saving devices 
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will be limited to new construction or additions. Both water and energy efficiency will be 
addressed in the final design process and in development of the wastewater ordinance. 

IV.g.ii. Green Infrastructure 
Not needed or applicable (per review by Lynnette Claudon dated June 20, 2019). 

IV.g.iii. Other 
The alternatives evaluated involve different levels of operational complexity related to pre-
treatment and maintenance of pumping facilities. In considering these options the potential gain in 
economic, environmental, and social value from adding more energy- and operations-intensive 
measures should be balanced against the tradeoffs if options with lower energy or operating 
footprints are selected. 

IV.h. Cost Estimates 
The Opinion of Probable Construction Cost estimates for the four alternatives, which range 
from a low of $1,217,000 for Alternative No. 1 to $1,595,000 for Alternative No. 4, are 
presented in Table 2 below and discussed in turn. Since the service area and other basic 
features of the project, including construction of the disposal field, are the same across all four 
alternatives, the principal cost difference relates to whether project includes a pre-treatment 
system and/or a collection pump station. Importantly, the cost of the Maple Shade Forest 
disposal field(s) construction (estimated at $324,000) is included within and is identical across 
all four project alternatives. Detailed tables of the Engineer’s Opinion of Probable Cost are 
included as Appendix B. 

Table 2. Project Alternative Construction Cost Estimate Summary 
 Alternative No. 1 Alternative No. 2  Alternative No. 3  Alternative No. 4  

Description Low-Pressure Sewer 
Collection with 
STEP (Septic Tank 
& Effluent Pump 
Station) tanks at each 
parcel, in-ground 
wastewater disposal 
trenches 

Low-Pressure Sewer 
Collection with 
STEP (Septic Tank 
& Effluent Pump 
Station) tanks at each 
parcel with Pre-
Treatment of 
Effluent prior to 
disposal, in-ground 
wastewater disposal 
trenches 

Low-Pressure Sewer 
Collection with 
STEP (Septic Tank 
& Effluent Pump 
Station) tanks at each 
parcel with collection 
Pump Station, in-
ground wastewater 
disposal trenches 

Low-Pressure Sewer 
Collection with 
STEP (Septic Tank 
& Effluent Pump 
Station) tanks at each 
parcel with collection 
Pump Station and 
Pre-Treatment of 
Effluent prior to 
disposal, in-ground 
wastewater disposal 
trenches 

Opinion of 
Probable 
Construction 
Cost 

$1,541,000 $1,817,000 $1,631,000 $1,919,000 

Pre-Treatment No Yes No Yes 

Collection 
Pump Station 

No No Yes Yes 
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The estimated CWSRF-Eligible Total Project Cost for each of the four alternatives is presented in 
Table 3. The Other Costs category for each alternative includes a short-term interest charge, 
estimated at one percent of construction cost, to enable the Town to establish a line of credit during 
the project and meet cash flow needs prior to final loan closing.  

Table 3. Comparison of Project Cost Components among Alternatives 

  Alternative 
No. 1 

Alternative 
No. 2  

Alternative 
No. 3  

Alternative 
No. 4  

STEP 1 Preliminary Engineering $54,050 $54,050 $54,050 $54,050 

STEP 2 Final Design $109,000 $119,000 $115,000 $135,000 

STEP 3 Construction Engineering $190,000 $216,000 $198,000 $228,000 

Other Costs $37,850 $39,410 $38,370 $40,060 

Maple Shade Disposal Field(s) Construction $324,000 $324,000 $324,000 $324,000 

Opinion of Probable Construction Cost $1,217,000 $1,493,000 $1,307,000 $1,595,000 

Total CWSRF-Eligible Project Cost $1,931,900 $2,245,460 $2,036,420 $2,376,110 

Annual Operation & Maintenance $20,660 $26,660 $22,360 $29,160 

 

In evaluating the alternatives, it is instructive to assess the difference among project elements that 
contribute to the different total project costs, and to the difference in projected annual Operation 
and Maintenance. While minor, the Operation and Maintenance cost difference reflects the more 
active maintenance required if a pre-treatment system is implemented. Table 4 below, which is 
derived from the Engineer’s Opinion of Probable Construction Cost sheets in Appendix D, 
highlights elements that differ among and between the Alternatives. 
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Table 4. Comparison of Project Cost Components among Collection and Treatment 
Alternatives 

Construction Cost Detail: 
Alternative 

No. 1 
Alternative 

No. 2  
Alternative 

No. 3  
Alternative 

No. 4  

A - Sewers 

$253,000 $253,000 

$317,000 $317,000 

*Alternatives 3 & 4 include a 
force main 

B - Sewerline Appurtenances $183,500 $183,500 $183,500 $183,500 

C - Earthwork 

$52,200 $52,200 

$56,400 $56,400 

More earthwork is involved in 
the collection system 
alternative 

D - Roadwork $44,800 $44,800 $44,800 $44,800 

E - Incidental Work: Common Elements 
among Alternatives $49,900 $49,900 $49,900 $49,900 

E - Incidental Work: STEP Tanks $307,000 $307,000 $261,000 $261,000 

*Alternatives 1 and 2 utilize 
STEP tanks at each property   

E - Incidental Work: Pre-Treatment 
System 

$0 $304,585 $0 $304,585 

*Equipment for the pre-treatment system in Alternatives 3 and 4 

E - Incidental Work: Pump Station, Vault 
& Electrical 

$83,500 $7,500 $136,000 $70,000 

*Pump station configurations and costs differ among the four 
alternatives 

E - Incidental Work: House replumbs and 
septic tank deactivation $35,000 $35,000 $35,000 $35,000 

F - Lump Sum Items - Site Work (8%) $80,712 $98,999 $86,688 $105,775 

F - Lump Sum Items - Bonds (1.5%) $16,344 $20,047 $17,554 $21,419 

F - Lump Sum Items - Contingency (10%) $110,596 $135,653 $118,784 $144,938 

 Opinion of Probable Construction Cost 
Total $1,216,552 $1,492,184 $1,306,626 $1,594,317 
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V. SELECTION OF AN ALTERNATIVE 

Alternative 4, with a pump station and pre-treatment, represents the Preferred Alternative for the 
Town of Westford.  Alternative 3 is a viable alternative if there are no hydrogeologic limitations 
on the dispersal field.  Alternative 4, which includes pre-treatment, provides many potential 
advantages to economic and land use flexibility that support the Town’s resilience and economic 
development goals, as discussed in this PER. The construction and annual operation and 
maintenance difference between Alternative 3 and Alternative 4 is approximately 16% (i.e., $2.037 
million for Alternative 3 and $2.377 million for Alternative 4). Alternative 4 is estimated to require 
roughly $6,800 more annually in operation and maintenance cost. The potential availability of 
grant funding, including the prospect of either or both of a Congressional appropriation in FY22, 
or Northern Borders Regional Commission funding to support the economic resilience that is a 
core purpose of this wastewater project, will affect the ultimate decision on whether the higher 
project costs associated with Alternative 4 can be justified. 

At this time, it is recommended that the Town move ahead with Alternative 4 as the preferred 
alternative; commence hydrogeologic studies to determine any limitations on the dispersal field; 
pursue other potential options for pre-treatment systems as part of Alternative 4, to see whether 
cost savings or operational enhancements can be gained; and evaluate the benefits of pre-treatment 
to the Town’s economic and housing goals in light of the estimated project cost, impact on Town 
tax payers and system users, and available grant funding. 

V.a. Life Cycle Cost Analysis 
The fundamental difference among and between the alternatives for the Town of Westford 
concerns the conveyance system to the principal dispersal field, and the use of pre-treatment. The 
project has two options for conveyance to the same dispersal field, and each conveyance option 
can include pre-treatment or not. Therefore, the Life Cycle Cost Analysis for the alternatives 
(Table 5) fundamentally concerns the addition of pre-treatment and differences in pumping (low-
pressure sewer to a common pump station versus low-pressure sewer from each user).  
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Table 5. Life Cycle Cost Analysis 

Alternative Capital Cost1 O&M Cost2  PW of O&M 
Salvage 
Value4 

PW of Salvage 
Value5 NPV6 

      (20 yrs, 0.3%)3   (20 yrs, 0.3%) =B+D-F 

1 $1,217,000 $20,660 $400,486 $5,000 $4,711 $1,612,775 

2 $1,493,000 $26,660 $516,793 $5,000 $4,711 $2,005,083 

3 $1,307,000 $22,360 $433,440 $5,000 $4,711 $1,735,729 

4 $1,595,000 $29,160 $565,255 $5,000 $4,711 $2,155,544 

Notes:        
1 - Capital Costs based on estimated construction cost in report  
2 – Operation and Maintenance (O&M) costs based on estimated O&M cost in report  
3 - Present Worth (PW) of O&M is based on 0.3% latest OMB Circular No. A-94  
4 - Estimated Salvage Value estimated at 5,000 each  
5 - Present Worth of Salvage Value based on OMB Circular No. A-94 rate  
6 – Net Present Value (NPV): the sum of money that, if invested now at a given interest (discount) rate, would provide 
exactly the funds required to pay all present and future costs of the project over the planning period. It considers initial 
capital cost, O&M costs, and salvage value at the end of the planning period. 

 

V.b. Non-Monetary Factors 
As discussed under Section IV.g, Sustainability Considerations, the principal consideration in 
selecting a preferred alternative concerns the trade-off between greater system cost and complexity 
in adding pre-treatment, and the potential benefits to the Town of additional capacity for higher 
waste-strength uses, such as restaurants and other food-related businesses. Because of the value of 
these to the Town, and the expressed preference of citizens through the 2015 Town Plan survey to 
have these types of uses concentrated in the Town Center, the ability of the system to support a 
greater range of uses argues for using pre-treatment and thus for selecting Alternative 4 as the 
preferred alternative.  

Operator training and O&M cost is an important consideration as well. As the Town will need to 
contract with an outside operator regardless of the alternative selected, the addition of pre-
treatment responsibilities to an annual O&M contract is not expected to be a burdensome cost or 
responsibility. 
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VI. PROPOSED PROJECT (RECOMMENDED 
ALTERNATIVE) 

It is recommended that the Town move ahead with studies to evaluate Alternative 4 at this time. 
These studies, with Alternative 4 as the Preferred Alternative, will be applicable to any of the 
Alternatives developed.  A prospective bond vote in March 2022 would include language 
authorizing the Town to evaluate and move forward with the final selected alternative, with 
bonding authority not to exceed the estimated indebtedness required to implement Alternative 4. 
The preliminary project designs and financial impacts of Alternative 4, and comparison to 
Alternative 3 (i.e., the same collection system approach but without pre-treatment), are discussed 
in this section.  

VI.a. Preliminary Project Design (Wastewater/Reuse) 
Collection System/Reclaimed Water System Layout. Both Alternative 3 and Alternative 4 utilize 
the same conveyance to either the dosing pump station (Alternative 3) or pre-treatment system 
(Alternative 4) (see section 4.B Alternative Descriptions for Alternative 3 and 4 which identify the 
key components of each alternative). Both alternatives use the same conveyance piping and 
manhole alignments and locations which are located within existing town and State roadway rights 
of ways.  

Pumping Stations. Both alternatives utilize individual STEP tanks on each property (either 1,500- 
or 2,000-gallon capacity). A 10,000-gallon pump station located at the bottom of the hill of 
Brookside Road will convey the wastewater to either the dosing pump station or pre-treatment 
system. The pump stations estimated operating point of 50-60 gpm at 80-90 feet of head should 
not need any special power requirements. Initial review of effluent pump curves, both single and 
three phase effluent pumps can provide the capacities needed. The dosing chamber and pre-
treatment system can both run off single phase power which overhead power runs by the proposed 
site. A new service for each pump station is included in the project.  

Storage. The dosing pump station will attempt to dose the disposal fields at no less than 5 times a 
day but for the initial phase it will likely be 2-3 times a day. Rough calculations of the volume to 
be dosed (as required by the WW rules of 5x distribution volume) = 3,400 gallons per dose. 
Alternative 3 carries a 3,500-gallon dosing pump station and Preferred Alternative 4 carries a 
4,000-gallon dosing pump station. 

The 10,000-gallon pump station is sized to provide one day of emergency storage for the 18 
proposed connections. 

Treatment. Alternative 3 does not include any pre-treatment. Alternative 4 includes pre-treatment 
for up to 20,000 gpd at roughly normal domestic waste levels. This is outlined the Orenco report 
(Appendix C). 

VI.b .  Project Schedule 
The project is potentially feasible to complete by the second quarter of calendar year 2023, 
provided a positive bond vote is achieved at Town Meeting 2022. Final design engineering can be 
completed through the first and second quarters of 2021, along with community outreach and 
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Select Board meetings leading up to a warning to advertise the vote for Town Meeting 2022. The 
latest date for a Select Board public hearing to warn the bond vote for Town Meeting would be 
January 13, 2022. This timeframe, while aggressive, is recommended in order to maximize funding 
opportunities. The schedule for this approach is shown in Table 6 below.  

Table 6. Project Schedule 
  2020 2021 2022 2023 
  Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 
Administrative/ 
Legal:                      

Accept PER                      

Community 
outreach                      

Select Board 
hearing to warn 
bond vote 

                    
 

Town Meeting 
bond vote                      

Develop 
Ordinance & rate 
structure 

                    
 

Adopt Ordinance                      

Engineering:                       

Design & 
exploration of 
pre-treatment 
options 

                    

 

Hydrogeologic 
investigation                     

 

Environmental 
Permitting                      

Final Design                      

Construction:                      

Bid 
Advertisement                      

Bid Opening/Bid 
Award                      

Construction                      

Certification & 
Closeout                      

 

VI.c. Permit Requirements 
The following permits are anticipated to be required for the project: 

• Indirect Discharge Permit for System with New Indirect Discharge to Class B Waters 
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• Construction General Permit (CGP) for Stormwater (Permit 3-9020) if disturbance exceeds 
1 acre 

• Act 250: At minimum, a sign-off on Act 250 will be needed. It is possible at least a minor 
permit will be required, as the project is constructing a new system and at least minimally 
increasing sewer capacity for the village. Demonstration may be required that the resulting 
development will not over-extend school, law enforcement, and firefighting capabilities. 
Demonstration of conformance with the Town Plan may also be required.  

VI.d. Sustainability Considerations 
VI.d.i. Water and Energy Efficiency  
As noted under Section IV.g, Sustainability Considerations, the Town of Westford has not 
developed an ordinance for the wastewater system but will do so as part of the Final Design 
process. The ordinance will address water conservation and water efficiency for properties that are 
connected. It has not been determined whether properties will be required to retrofit to water 
efficient features when connecting, or if this requirement will apply to new construction and 
renovations only. 

VI.d.ii. Green Infrastructure 
Not needed or applicable (per review by Lynnette Claudon dated June 20, 2019). 

VI.d.iii. Other 
As described in Sections IV.g and IV.h, the preferred alternative reflects a balance between the 
operational complexity, capital cost, and energy use involved in adding a pre-treatment component 
and the attendant benefits to the Town of supporting higher waste strength uses. This consideration 
has been factored into the selection of the preferred alternative. 

VI.e.  Total Project Cost Estimate (Engineer's Opinion of Probable 
Cost) 

The Total Project Cost estimates for Alternative 3 and Preferred Alternative 4 are shown in 
Appendix B. As outlined under Section 4.h, the chief difference in cost is related to the pre-
treatment system proposed in Alternative 4, which is the Preferred Alternative. The cost estimates 
provided include standard percentage allowances for site work (8%), bonds, (1.5%), and a 10% 
contingency; in addition, an allowance has been added to Other Costs for short-term interest in the 
likely event the Town chooses to utilize a line of credit to cover cash flow needs during the project. 
A factor of 0.5% of the Total Project Cost has been carried for this purpose. 

VI.f. Annual Operating Budget 
Operating budgets are included in Appendix B.  

VI.f.i. Income 
User rates, and thus system income, will depend on multiple cost factors and decisions that the 
Select Board will consider as this project advances. These factors are: 

• The bond repayment term selected (20 vs. 30 year) 
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• Whether a grant from the Northern Borders Regional Commission is secured 
• The percentage of Clean Water State Revolving Fund grant funds that are ultimately 

allocated by the State; illustrations with 0%, 28%, 50%, and 75% are provided; and 
• The Town’s policies in its adopted Wastewater Ordinance regarding voluntary vs. 

mandatory connections; 
• Any additional funding able to be secured through other grant sources; and  
• The Town’s policies in its adopted Ordinance regarding financial responsibility for future 

capacity in the system that is not allocated to connected users when the system is 
constructed. 

For purposes of illustration, rate analyses are shown in Table 7 and Table 8 for Preferred 
Alternative 4, with two different options for how the ultimate Town of Westford Wastewater 
Ordinance is structured and two grant scenarios. Both of the scenarios assume that a 30-year SRF 
loan repayment term is used. The scenarios assume that all Town of Westford facilities and all 
existing ERUs will be connected to the system, yielding 42 ERUs. Both “future capacity” and 
“cost/gallon” included here will vary based on additional capacity enabled by pre-treatment, which 
will be determined through the hydrogeologic investigations. The illustration also assumes that the 
Town has a present need equivalent to 20.3% of the system capacity (2,556 gallons/day), with 
7,515 gallons or 59.6% allocated to users who would be connected and a future capacity reserve 
of 2,529 gallons/day or 20.1%.  

Based on these scenarios, a range of the net annual income from user fees, and the resulting net 
amount of funding required from the Town of Westford General Fund, is projected for each case. 
The Net Annual Town Financial Obligation represents the net amount of funding from the Town 
of Westford general fund needed to support the community wastewater system annually (including 
both debt service and Operation & Maintenance costs). The Net Annual Town Financial 
Obligation reflects income to the Town from user fees.  This amount varies based on whether users 
versus the Town as a whole pay for the share represented by future capacity; whether 
Congressional or NBRC funding is received; and by the amount of CWSRF grant funding 
provided.  

 

 

  



 

Town of Westford  
Community WW Disposal System PER / December 29, 2020 / Updated May 2021 28 

Table 7. Prospective User Fees and Town Fiscal Impact: Alternative 4, 30 year loan term, no 
supplemental funding 

Prospective User Fees and Town Fiscal Impact - ALTERNATIVE 4, 30 year loan term,  NRBC funding 

      
CWSRF 
Grant: 0% 35% Grant 

50% 
Grant 75% Grant 

Annual Town Financial Obligation   ($117,393) ($80,261) ($64,347) ($37,823) 

Town - Present Need         2,556  20.3% ($23,814) ($16,281) ($13,053) ($7,673) 

Town - Future Capacity          2,529  20.1% ($23,562) ($16,109) ($12,915) ($7,592) 

Connected Users (non-Town)         7,515  59.6% ($70,017) ($47,870) ($38,378) ($22,559) 

        12,600  cost/gal ($9.32) ($6.37) ($5.11) ($3.00) 

# of Anticipated ERUs:              42        
# of ERUs Excluding Town of 
Westford Need:              31        

# of Parcels:            936        

Users pay only user share, Town pays Town + future capacity shares     
User fee per non-Town ERU per 
year    $2,283  $1,561  $1,251  $735  
User fee per non-Town ERU per 
month    $190.22  $130.05  $104.27  $61.29  
Town-wide: share per 
parcel per year   ($50.62) ($34.61) ($27.74) ($16.31) 
Town-wide: share per parcel per 
month   ($4.22) ($2.88) ($2.31) ($1.36) 
*Net Annual Town Financial 
Obligation   ($47,377) ($32,391) ($25,968) ($15,264) 

 

 

Table 8. Prospective User Fees and Town Fiscal Impact: Alternative 4 (Preferred 
Alternative), 30 year loan term, Congressional Appropriation and NBRC Grant Applied 

PROJECT ALTERNATIVE 4     
CWSRF 
Grant: 0% 35% Grant 50% Grant 75% Grant 

WITH Northern Borders 
Regional Commission Grant:        

Total Project Cost (SRF Eligible)   $2,376,110  $1,544,472  $1,188,055  $594,028  
Northern Borders Regional 
Commission Grant $400,000  ($400,000) ($400,000) ($400,000) ($400,000) 

Net Amount Financed   $1,976,110  $1,144,472  $788,055  $194,028  

30 YEAR TERM        
Annual bond payment (CWSRF, 
2% Administrative Fee) 2%  ($88,233) ($51,101) ($35,187) ($8,663) 
Annual Operation & 
Maintenance    ($29,160) ($29,160) ($29,160) ($29,160) 
Total Annual Town Financial 
Obligation     ($117,393) ($80,261) ($64,347) ($37,823) 
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Finally, while it is possible that the Town could complete a household income survey within the 
Town Center service area, the Town must weigh the potential financial benefit against concerns 
from property owners and the very small sample size of Town Center households. The idea of 
completing an income survey has been discussed by the Planning Commission and the engineering 
team and, at the time of this PER, limited benefit to completing the survey has been established.  

VI.f.ii. Annual O&M Costs 
The estimated annual Operation and Maintenance costs are detailed in Appendix B. These 
estimates include allowances for incidental repairs, billing, legal fees, and other applicable costs. 
Roughly $6,800 per year separates the estimates for Alternative 3 ($22,360/year) and preferred 
Alternative 4 ($29,160), reflecting the increased O&M cost with the use of pre-treatment in 
Alternative 4 (i.e., the associated service contract and energy costs). 

VI.f.iii. Debt Repayments 
Financing and debt repayment are shown in Table 7 and Table 8 above. With respect to funding 
sources, the Town anticipates utilizing a Vermont Clean Water State Revolving Fund (CWSRF) 
loan for the bulk of the cost. A 30-year repayment schedule is assumed, though the Town could, 
if it chose to do so, select a shorter period. Debt repayment would be made through a combination 
of system user fees and Town of Westford general funds, backed by General Obligation Bonds. 
The Total Town Annual Financial Obligation figure reflects the total cost of system Operation and 
Maintenance and total debt service to be backed by the full faith and credit of the municipality. 

While a “worst-case” scenario in Table 7 shows 0% CWSRF grant funds and no other external 
funding source, the schedules also show the total debt load that would accrue under three levels of 
CWSRF loan forgiveness or grant funding (35%, 50%, and 75%), as well as a scenario in which 
the Town receives $400,000 in Northern Borders Regional Commission funding.  

VI.f.iv. Reserves 
General Obligation bonds are intended to be used as loan security. With respect to the short-
lived asset reserve, with the very small size of this system, it is anticipated that these costs can 
be covered from the annual Operation & Maintenance costs. A dedicated fund will be established 
at the Town of Westford so that balances can accrue over time and provide a modest reserve 
fund for these purposes. 
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VII. CONCLUSIONS AND RECOMMENDATIONS 

The alternatives analyzed are all very similar in scope. Alternative 4, because of the greater benefit 
to the Town’s land use and economic development goals, is the Preferred Alternative.  

The Maple Shade Forest disposal field is the disposal site for the community system. The results 
of the hydrogeologic study that needs to be performed on the disposal site will determine what the 
specific benefits of pre-treatment of the wastewater will be, and thus will have some bearing on 
whether it is included in the final design or not. If the results show a significant allowable capacity 
increase of the disposal fields, Alternative 4 with pre-treatment will continue to be the 
recommended alternative for the project. 
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APPENDIX A 
EXHIBITS 

• 1. PROJECT AREA MAP
• 2. ENVIRONMENTAL SENSITIVITIES
• 2. ALTERNATIVE 1 SITE PLAN
• 3. ALTERNATIVE 2 SITE PLAN
• 4. ALTERNATIVE 3 SITE PLAN
• 5. ALTERNATIVE 4 SITE PLAN
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APPENDIX B 
PRELIMINARY OPINIONS OF PROBABLE 
PROJECT COST  

• SEPTIC TANK EFFLUENT PUMPING (STEP) COLLECTION SYSTEM, OPINION OF 
PROBABLE CONSTRUCTION COST - ALTERNATIVE NO.1  

• SEPTIC TANK EFFLUENT PUMPING (STEP) COLLECTION SYSTEM, OPINION OF 
PROBABLE CONSTRUCTION COST - ALTERNATIVE NO.2 

• SEPTIC TANK EFFLUENT PUMPING (STEP) COLLECTION SYSTEM, OPINION OF 
PROBABLE CONSTRUCTION COST - ALTERNATIVE NO.3 

• SEPTIC TANK EFFLUENT PUMPING (STEP) COLLECTION SYSTEM, OPINION OF 
PROBABLE CONSTRUCTION COST - ALTERNATIVE NO.4 

• MAPLE SHADE FOREST DISPOSAL FIELD(S) CONSTRUCTION, OPINION OF 
PROBABLE CONSTRUCTION COST - (SAME ALL ALTERNATIVES) 

• TOTAL PROJECT COST SUMMARY - RECOMMENDED ALTERNATIVE #1 
• TOTAL PROJECT COST SUMMARY - RECOMMENDED ALTERNATIVE #2 
• TOTAL PROJECT COST SUMMARY - RECOMMENDED ALTERNATIVE #3 
• TOTAL PROJECT COST SUMMARY - RECOMMENDED ALTERNATIVE #4 
• YEARLY ESTIMATED OPERATION & MAINTENANCE COSTS – ALT. #1 
• YEARLY ESTIMATED OPERATION & MAINTENANCE COSTS – ALT. #2 
• YEARLY ESTIMATED OPERATION & MAINTENANCE COSTS – ALT. #3 
• YEARLY ESTIMATED OPERATION & MAINTENANCE COSTS – ALT. #4 
• 2020 DISCOUNT RATES FOR OMB CIRCULAR NO. A-94 



DESCRIPTION Unit Quantity Unit Price Total Amount

A-1 2" HDPE LPS LF 4,600 $55 $253,000

B-1 5' Diameter Air Release/CO Manholes EA 4 $8,500 $34,000
B-2 5' Dia, C.O. Manholes EA 4 $8,500 $34,000
B-3 1 1/4" Low PressureSewer Services LF 2,700 $35 $94,500
B-4 4" Gravity Sewer Services LF 500 $42 $21,000

C-1 Rock Excavation CY 380 $120 $45,600
C-2 Boulder Excavation CY 50 $100 $5,000
C-3 Misc. Extra and Below Grade Excavation CY 20 $40 $800
C-4 Excavation & Replace Unsuitable CY 20 $40 $800

D-1 Permanent Bit. Pavement Repair SY 80 $60 $4,800
D-2 Permanent Gravel Road & Drive Repair SY 800 $50 $40,000

E-1 Class B Concrete CY 10 $175 $1,750
E-2 Calcium Chloride TON 2 $600 $1,200
E-3 Rigid Insulation LF 300 $8 $2,400
E-4 Uniform Traffic Officers HRS 50 $80 $4,000
E-5 Traffic Control HRS 350 $65 $22,750
E-6 Silt Fence LF 1,000 $4 $4,000
E-7 Degradable Erosion Control Blankets SY 1,200 $4 $4,800
E-8 Temporary Stone Check Dams EA 15 $600 $9,000
E-9 1,500 Gallon STEP Tanks (Includes Electrical and Panels) EA 19 $13,000 $247,000
E-10 2,000 Gallon STEP Tanks (Includes Electrical and Panels) EA 4 $15,000 $60,000
E-11 5,500 Gallon Dosing Pump Station (duplex) EA 1 $50,000 $50,000
E-12 Concrete Valve Vault and Appurtenances EA 1 $26,000 $26,000
E-13 New Electrical Service (new pump station) EA 1 $7,500 $7,500
E-14 House Replumbs EA 12 $1,000 $12,000
E-15 Septic Tank Deactivation EA 23 $1,000 $23,000

F-1 Preparation of Site and Miscellaneous Work (8%) LS 1 $80,712 $80,712
F-2 Bonds (1.5%) LS 1 $16,344 $16,344
F-3 Contingency (10%) LS 1 $110,596 $110,596

$1,216,552

$1,217,000

B- Sewerline Appurtenances

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Septic Tank Effluent Pumping (STEP) Collection System
Opinion of Probable Construction Cost - ALTERNATIVE NO.1

A- Sewers

Notes:  The estimate is based on PRELIMINARY phase estimates for construction and engineering.  The quantities noted in the estimate are 
based on GIS scaled unit quantities from scenario's developed by Green Mountain Engineering (GME).  GME bears no responsibility for prices 
and quantities noted in the estimate, beyond the preliminary phase. The quantities and unit prices will likely vary based on the actual design, site 
conditions. 

C- Earthwork

D- Roadwork

E-Incidental Work

F- Lump Sum Items

SUBTOTAL

USE

Westford Preliminary Engineering Report                 Green Mountain Engineering Inc. ALT #1 ‐ Construction Cost



DESCRIPTION Unit Quantity Unit Price Total Amount

A-1 2" HDPE LPS LF 4,600 $55 $253,000

B-1 5' Diameter Air Release/CO Manholes EA 4 $8,500 $34,000
B-2 5' Dia, C.O. Manholes EA 4 $8,500 $34,000
B-3 1 1/4" Low PressureSewer Services LF 2,700 $35 $94,500
B-4 4" Gravity Sewer Services LF 500 $42 $21,000

C-1 Rock Excavation CY 380 $120 $45,600
C-2 Boulder Excavation CY 50 $100 $5,000
C-3 Misc. Extra and Below Grade Excavation CY 20 $40 $800
C-4 Excavation & Replace Unsuitable CY 20 $40 $800

D-1 Permanent Bit. Pavement Repair SY 80 $60 $4,800
D-2 Permanent Gravel Road & Drive Repair SY 800 $50 $40,000

E-1 Class B Concrete CY 10 $175 $1,750
E-2 Calcium Chloride TON 2 $600 $1,200
E-3 Rigid Insulation LF 300 $8 $2,400
E-4 Uniform Traffic Officers HRS 50 $80 $4,000
E-5 Traffic Control HRS 350 $65 $22,750
E-5 Silt Fence LF 1,000 $4 $4,000
E-6 Degradable Erosion Control Blankets SY 1,200 $4 $4,800
E-7 Temporary Stone Check Dams EA 15 $600 $9,000
E-8 1,500 Gallon STEP Tanks (Includes Electrical and Panels) EA 19 $13,000 $247,000
E-9 2,000 Gallon STEP Tanks (Includes Electrical and Panels) EA 4 $15,000 $60,000
E-11 Control Building (10' x 10') EA 1 $20,000 $20,000
E-12 Orenco AX -Max Treatment (see proposal) EA 1 $198,585 $198,585
E-13 Excavation / Installation of Advantex System EA 1 $45,000 $45,000
E-14 Controls / Wiring / Telemetry for Advantex System EA 1 $15,000 $15,000
E-15 Concrete Valve Vault and Appurtenances EA 1 $26,000 $26,000
E-16 New Electrical Service (new pump station) EA 1 $7,500 $7,500
E-17 House Replumbs EA 12 $1,000 $12,000
E-18 Septic Tank Deactivation EA 23 $1,000 $23,000

F-1 Preparation of Site and Miscellaneous Work (8%) LS 1 $98,999 $98,999
F-2 Bonds (1.5%) LS 1 $20,047 $20,047
F-3 Contingency (10%) LS 1 $135,653 $135,653

$1,492,184

$1,493,000

B- Sewerline Appurtenances

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Septic Tank Effluent Pumping (STEP) Collection System
Opinion of Probable Construction Cost - ALTERNATIVE NO.2

A- Sewers

Notes:  The estimate is based on PRELIMINARY phase estimates for construction and engineering.  The quantities noted in the estimate are 
based on GIS scaled unit quantities from scenario's developed by Green Mountain Engineering (GME).  GME bears no responsibility for prices 
and quantities noted in the estimate, beyond the preliminary phase. The quantities and unit prices will likely vary based on the actual design, 
site conditions. 

C- Earthwork

D- Roadwork

E-Incidental Work

F- Lump Sum Items

SUBTOTAL

USE

Westford Preliminary Engineering Report               Green Mountain Engineering, Inc. ALT #2 ‐ Construction Cost



DESCRIPTION Unit Quantity Unit Price Total Amount

A-1 2" HDPE LPS (lower section to common PS) LF 2,800 $45 $126,000
A-2 2" HDPE LPS (Upper Main with 5 houses) LF 1,800 $45 $81,000
A-3 3" Forcemain (from common PS) LF 2,200 $50 $110,000

B-1 5' Diameter Air Release/CO Manholes EA 4 $8,500 $34,000
B-2 5' Dia, C.O. Manholes EA 4 $8,500 $34,000
B-3 1 1/4" Low PressureSewer Services LF 2,700 $35 $94,500
B-4 4" Gravity Sewer Services LF 500 $42 $21,000

C-1 Rock Excavation CY 400 $120 $48,000
C-2 Boulder Excavation CY 60 $100 $6,000
C-3 Misc. Extra and Below Grade Excavation CY 30 $40 $1,200
C-4 Excavation & Replace Unsuitable CY 30 $40 $1,200

D-1 Permanent Bit. Pavement Repair SY 80 $60 $4,800
D-2 Permanent Gravel Road & Drive Repair SY 800 $50 $40,000

E-1 Class B Concrete CY 10 $175 $1,750
E-2 Calcium Chloride TON 2 $600 $1,200
E-3 Rigid Insulation LF 300 $8 $2,400
E-4 Uniform Traffic Officers HRS 50 $80 $4,000
E-5 Traffic Control HRS 350 $65 $22,750
E-5 Silt Fence LF 1,000 $4 $4,000
E-6 Degradable Erosion Control Blankets SY 1,200 $4 $4,800
E-7 Temporary Stone Check Dams EA 15 $600 $9,000
E-8 1,500 Gallon STEP Tanks (Includes Electrical and Panels) EA 19 $11,000 $209,000
E-9 2,000 Gallon STEP Tanks (Includes Electrical and Panels) EA 4 $13,000 $52,000
E-10 10,000 Gallon Duplex Pump Station (lower) EA 1 $55,000 $55,000
E-11 3,500 Gallon Dosing Pump Station (duplex) EA 1 $40,000 $40,000
E-12 Concrete Valve Vault and Appurtenances EA 1 $26,000 $26,000
E-13 New Electrical Service (2) (new pump stations) EA 2 $7,500 $15,000
E-14 House Replumbs EA 12 $1,000 $12,000
E-15 Septic Tank Deactivation EA 23 $1,000 $23,000

F-1 Preparation of Site and Miscellaneous Work (8%) LS 1 $86,688 $86,688
F-2 Bonds (1.5%) LS 1 $17,554 $17,554
F-3 Contingency (10%) LS 1 $118,784 $118,784

$1,306,627

$1,307,000

Notes:  The estimate is based on PRELIMINARY phase estimates for construction and engineering.  The quantities noted in the estimate are 
based on GIS scaled unit quantities from scenario's developed by Green Mountain Engineering (GME).  GME bears no responsibility for prices 
and quantities noted in the estimate, beyond the preliminary phase. The quantities and unit prices will likely vary based on the actual design, 
site conditions. 

Westford Community Wastewater Disposal System - Preliminary Engineering Report
Town of Westford

Septic Tank Effluent Pumping (STEP) Collection System
Opinion of Probable Construction Cost - ALTERNATIVE NO.3

C- Earthwork

D- Roadwork

E-Incidental Work

F- Lump Sum Items

SUBTOTAL

USE

A- Sewers

B- Sewerline Appurtenances

Westford Preliminary Engineering Report            Green Mountain Engineering, Inc. ALT #3 ‐ Construction Cost



DESCRIPTION Unit Quantity Unit Price Total Amount

A-1 2" HDPE LPS (lower section to common PS) LF 2,800 $45 $126,000
A-2 2" HDPE LPS (Upper Main with 5 houses) LF 1,800 $45 $81,000
A-3 3" Forcemain (from common PS) LF 2,200 $50 $110,000

B-1 5' Diameter Air Release/CO Manholes EA 4 $8,500 $34,000
B-2 5' Dia, C.O. Manholes EA 4 $8,500 $34,000
B-3 1 1/4" Low PressureSewer Services LF 2,700 $35 $94,500
B-4 4" Gravity Sewer Services LF 500 $42 $21,000

C-1 Rock Excavation CY 400 $120 $48,000
C-2 Boulder Excavation CY 60 $100 $6,000
C-3 Misc. Extra and Below Grade Excavation CY 30 $40 $1,200
C-4 Excavation & Replace Unsuitable CY 30 $40 $1,200

D-1 Permanent Bit. Pavement Repair SY 80 $60 $4,800
D-2 Permanent Gravel Road & Drive Repair SY 800 $50 $40,000

E-1 Class B Concrete CY 10 $175 $1,750
E-2 Calcium Chloride TON 2 $600 $1,200
E-3 Rigid Insulation LF 300 $8 $2,400
E-4 Uniform Traffic Officers HRS 50 $80 $4,000
E-5 Traffic Control HRS 350 $65 $22,750
E-5 Silt Fence LF 1,000 $4 $4,000
E-6 Degradable Erosion Control Blankets SY 1,200 $4 $4,800
E-7 Temporary Stone Check Dams EA 15 $600 $9,000
E-8 1,500 Gallon STEP Tanks (Includes Electrical and Panels) EA 19 $11,000 $209,000
E-9 2,000 Gallon STEP Tanks (Includes Electrical and Panels) EA 4 $13,000 $52,000
E-10 10,000 Gallon Duplex Pump Station (lower) EA 1 $55,000 $55,000
E-11 Control Building (10' x 10') EA 1 $20,000 $20,000
E-12 Orenco AX -Max Treatment (see proposal) EA 1 $198,585 $198,585
E-13 Excavation / Installation of Advantex System EA 1 $45,000 $45,000
E-14 Controls / Wiring / Telemetry for Advantex System EA 1 $15,000 $15,000
E-15 Concrete Valve Vault and Appurtenances EA 1 $26,000 $26,000
E-16 New Electrical Service (2) (new pump stations) EA 2 $7,500 $15,000
E-17 House Replumbs EA 12 $1,000 $12,000
E-18 Septic Tank Deactivation EA 23 $1,000 $23,000

F-1 Preparation of Site and Miscellaneous Work (8%) LS 1 $105,775 $105,775
F-2 Bonds (1.5%) LS 1 $21,419 $21,419
F-3 Contingency (10%) LS 1 $144,938 $144,938

$1,594,317

$1,595,000

B- Sewerline Appurtenances

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Septic Tank Effluent Pumping (STEP) Collection System
Opinion of Probable Construction Cost - ALTERNATIVE NO.4

A- Sewers

Notes:  The estimate is based on PRELIMINARY phase estimates for construction and engineering.  The quantities noted in the estimate are 
based on GIS scaled unit quantities from scenario's developed by Green Mountain Engineering (GME).  GME bears no responsibility for prices 
and quantities noted in the estimate, beyond the preliminary phase. The quantities and unit prices will likely vary based on the actual design, site 
conditions. 

C- Earthwork

D- Roadwork

E-Incidental Work

F- Lump Sum Items

SUBTOTAL

USE

Westford Preliminary Engineering Report Green Mountain Engineering, Inc ALT #4 ‐ Construction Cost



DESCRIPTION Unit Quantity Unit Price Total Amount

Mobilization/Demobilization LS 1 $3,000 $3,000
Silt Fence LF 600 $3 $1,800
Excavate Leachfield Trenches CY 2,450 $8 $19,600
Leachfield Stone CY 1,450 $25 $36,250
1 1/2" Laterals LF 7,100 $6 $42,600
Filter Fabric SY 3,200 $2 $6,400
Topsoil CY 80 $25 $2,000
3" Forcemains (Disposal Field Services & Header) LF 1,900 $25 $47,500
3" Forcemains LF 1,000 $30 $30,000
3" Gate Valves Ea 4 $1,200 $4,800
Temporary Road
  Excavation CY 445 $8 $3,560
   Filter Fabric SY 1,350 $2 $2,700
   Gravel CY 445 $25 $11,125
Fine Grade, Seed and Mulch SY 18,000 $3 $54,000
Start-Up/Testing LS 1 $3,000 $3,000
Preparation of Site and Miscellaneous Work (8%) LS 1 $21,467 $21,467
Bonds (1.5%) LS 1 $4,347 $4,347
Contingency (10%) LS 1 $29,415 $29,415

$323,564

$324,000

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Jackson Farm Disposal Field(s) Construction
Opinion of Probable Construction Cost - (SAME ALL ALTERNATIVES)

Notes:  The estimate is based on PLANNING phase estimates for construction and engineering.  The quantities noted in the estimate are based 
on GIS scaled unit quantities from scenario's developed by Green Mountain Engineering (GME).  GME bears no responsibility for prices and 
quantities noted in the estimate, beyond the planning phase. The quantities and unit prices will likely vary based on the actual design, site 
conditions..

SUBTOTAL

USE

Westford Preliminary Engineering Report                         Green Mountain Engineering, Inc. Disposal Construction Cost 



DESCRIPTION Total Cost

Construction

Wastewater Collection System $1,217,000
Wastewater Disposal System $324,000

$1,541,000

STEP I- Preliminary Engineering

$54,050

STEP II- Final Design Engineering

Final Design Allowance $109,000
$109,000

STEP III- Construction Engineering Services

Construction Engineering $190,000
$190,000

Other Costs

Administrative $10,000
Land Acquisition / Current Use / Easements $10,000
Permitting Fees $2,463
Easement Assistance $10,000
Legal & Fiscal $10,000
Short Term Interest (0.05% of SRF eligble engineering + construction  costs) $9,470

$51,933

SUBTOTAL $1,945,983

USE $1,946,000

STEP III- Construction Engineering Subtotal

Other Costs Subtotal

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report 

Total Project Cost Summary - Alternative #1

Construction Subtotal

STEP I- Preliminary Engineering Subtotal

STEP II- Final Design Subtotal

Westford Preliminary Engineering Report Green Mountain Engineering, Inc. ALT #1 ‐ Total Project Cost



DESCRIPTION Total Cost

Construction

Wastewater Collection System $1,493,000
Wastewater Disposal System $324,000

$1,817,000

STEP I- Preliminary Engineering

$54,050

STEP II- Final Design Engineering

Final Design Allowance $119,000
$119,000

STEP III- Construction Engineering Services

Construction Engineering $216,000
$216,000

Other Costs

Administrative $10,000
Land Acquisition / Current Use / Easements $15,000
Permitting Fees $3,055
Easement Assistance $10,000
Legal & Fiscal $10,000
Short Term Interest (0.05% of SRF eligble engineering + construction  costs) $11,030

$59,085

SUBTOTAL $2,265,135

USE $2,266,000

STEP III- Construction Engineering Subtotal

Other Costs Subtotal

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report 

Total Project Cost Summary - Alternative #2

Construction Subtotal

STEP I- Preliminary Engineering Subtotal

STEP II- Final Design Subtotal

Westford Preliminary Engineering Report Green Mountain Engineering, Inc. ALT #2 ‐ Total Project Cost



DESCRIPTION Total Cost

Construction

Wastewater Collection System $1,307,000
Wastewater Disposal System $324,000

$1,631,000

STEP I- Preliminary Engineering

$54,050

STEP II- Final Design Engineering

Final Design Allowance $115,000
$115,000

STEP III- Construction Engineering Services

Construction Engineering $198,000
$198,000

Other Costs

Administrative $10,000
Land Acquisition / Current Use / Easements $25,000
Permitting Fees $2,463
Easement Assistance $10,000
Legal & Fiscal $10,000
Short Term Interest (0.05% of SRF eligble engineering + construction  costs) $9,990

$67,453

SUBTOTAL $2,065,503

USE $2,066,000

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report 

Total Project Cost Summary - Alternative #3

STEP III- Construction Engineering Subtotal

Other Costs Subtotal

Construction Subtotal

STEP I- Preliminary Engineering Subtotal

STEP II- Final Design Subtotal

Westford Preliminary Engineering Report Green Mountain Engineering, Inc. ALT #3 ‐ Total Project Cost



DESCRIPTION Total Cost

Construction

Wastewater Collection System $1,595,000
Wastewater Disposal System $324,000

$1,919,000

STEP I- Preliminary Engineering

$54,050

STEP II- Final Design Engineering

Final Design Allowance $135,000
$135,000

STEP III- Construction Engineering Services

Construction Engineering $228,000
$228,000

Other Costs

Administrative $10,000
Land Acquisition / Current Use / Easements $30,000
Permitting Fees $3,055
Easement Assistance $10,000
Legal & Fiscal $10,000
Short Term Interest (0.05% of SRF eligble engineering + construction  costs) $11,680

$74,735

SUBTOTAL $2,410,785

USE $2,411,000

STEP III- Construction Engineering Subtotal

Other Costs Subtotal

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Total Project Cost Summary - Recommended Alternative #4

Construction Subtotal

STEP I- Preliminary Engineering Subtotal

STEP II- Final Design Subtotal

Westford Preliminary Engineering Report Green Mountain Engineering, Inc. ALT #4 ‐ Total Project Cost



Cost Category O&M Cost

Contract Operations $9,360
Electrical $2,500
Septage Pumping $2,500
Annual Engineering Inspection $1,800
IDP Inspection & Report $1,500
State IDP Operating Fee $756
Capital Replacement $1,000
Insurance $500
Misc. Repairs $1,000
Billing $500

O&M Cost Total $21,416

Notes:  The estimate is based on PLANNING phase estimates for O&M Costs.  The  estimate is based on  scenario's developed by Green 
Mountain Engineering (GME).  GME bears no responsibility for prices and quantities noted in the estimate, beyond the planning phase. 
The costs will likely vary based on the actual design, site conditions.  Contract Operations is based on $45/hour x 208 hr/yr. Electrical is 
based on $0.14/kw-hr. Each homeowner pays for their own STEP system electrical cost. Septage pumping is based on 1/4 systems pumped 
each year at a cost of $300/pump out.

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Yearly Estimated Operation & Maintenance Costs - Alternative #1

Westford Preliminary Engineering Report                      Green Mountain Engineering, Inc ALT #1 ‐ OM Cost



Cost Category O&M Cost

Contract Operations $11,160
Electrical $4,500
Septage Pumping $2,500
Annual Engineering Inspection $2,500
IDP Inspection & Report $1,500
Pre-Treatment System Inspection $1,500
IDP Operating Fee (based on 20,000 gpd design flow) $872
Capital Replacement $1,000
Insurance $500
Misc. Repairs $1,000
Billing $500

O&M Cost Total $27,532

Notes:  The estimate is based on PLANNING phase estimates for O&M Costs.  The  estimate is based on  scenario's developed by Green 
Mountain Engineering (GME).  GME bears no responsibility for prices and quantities noted in the estimate, beyond the planning phase. 
The costs will likely vary based on the actual design, site conditions.  Contract Operations is based on $45/hour x 248 hr/yr. Electrical is 
based on $0.14/kw-hr. Each homeowner pays for their own STEP system electrical cost. Septage pumping is based on 1/4 systems pumped 
each year at a cost of $300/pump out.

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Yearly Estimated Operation & Maintenance Costs - Alternative #2

Westford Preliminary Engineering Report                       Green Mountain Engineering, Inc ALT #2 ‐ OM Cost



Cost Category O&M Cost

Contract Operations $9,360
Electrical $3,500
Septage Pumping $2,500
Annual Engineering Inspection (includes operator inspection of STEP tanks) $2,500
IDP Inspection & Report $1,500
IDP Operating Fee $756
Capital Replacement $1,000
Insurance $500
Misc. Repairs $1,000
Billing $500

O&M Cost Total $23,116

Notes:  The estimate is based on PRELIMINARY phase estimates for O&M Costs.  The  estimate is based on  scenario's developed by Green 
Mountain Engineering (GME).  GME bears no responsibility for prices and quantities noted in the estimate, beyond the preliminary phase. The 
costs will likely vary based on the actual design, site conditions.  Contract Operations is based on $45/hour x 208 hr/yr. Electrical is based on 
$0.14/kw-hr. Each homeowner pays for their own STEP system electrical cost. Septage pumping is based on 1/4 systems pumped each year at a 
cost of $300/pump out.

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report 

Yearly Estimated Operation & Maintenance Costs - Alternative #3

Westford Preliminary Engineering Report        Green Mountain Engineering, Inc. ALT #3 ‐ OM Cost



Cost Category O&M Cost

Contract Operations $11,160
Electrical $5,500
Septage Pumping $2,500
Annual Engineering Inspection (includes operator inspection of STEP tanks) $2,500
IDP Inspection & Report $1,500
Pre-Treatment System Inspection $1,500
IDP Operating Fee $872
Capital Replacement $1,500
Insurance $500
Misc. Repairs $2,000
Billing $500

O&M Cost Total $30,032

Notes:  The estimate is based on PRELIMINARY phase estimates for O&M Costs.  The  estimate is based on  scenario's developed by 
Green Mountain Engineering (GME).  GME bears no responsibility for prices and quantities noted in the estimate, beyond the preliminary 
phase. The costs will likely vary based on the actual design, site conditions.  Contract Operations is based on $45/hour x 248 hr/yr. 
Electrical is based on $0.14/kw-hr. Each homeowner pays for their own STEP system electrical cost. Septage pumping is based on 1/4 
systems pumped each year at a cost of $300/pump out.

Town of Westford
Westford Community Wastewater Disposal System - Preliminary Engineering Report

Yearly Estimated Operation & Maintenance Costs - Recommended Alternative #4

Westford Preliminary Engineering Report Green Mountain Engineering, Inc. ALT #4 ‐ OM Cost



EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND BUDGET 

WASHINGTON , D. C. 20503 

December 17, 2019 

M-20-07 

MEMORANDUM FOR THE HEADS OF DEPARTMENTS AND AGENCIES 

FROM: Rus_sell T_- Vought ~ \ \ A _- · 
Actmg D1rector V l--\J..J\J~ 

SUBJECT: 2020 Discount Rates for 0MB Circular No. A-94 

On October 29, 1992, 0MB issued a revision to 0MB Circular No. A-94, "Guidelines and 
Discount Rates for Benefit-Cost Analysis of Federal Programs." That revision established new 
discount rate guidelines for use in benefit-cost and other types of economic analysis. 

The current revision to the Circular specifies certain discount rates that will be updated 
annually when the interest rate and inflation assumptions in the budget are changed. These 
discount rates are found in Appendix C of the revised Circular, which is included as an attachment 
to this memorandum and provides for discount rates that will be in effect for the calendar year 
2020. 

The rates presented in Appendix C do not apply to regulatory analysis or benefit-cost 
analysis of public investment. They are to be used for lease-purchase and cost-effectiveness 
analysis, as specified in the Circular. 

Attachment 



0MB Circular No. A-94 
APPENDIXC 

(Revised November 2019) 

DISCOUNT RATES FOR COST-EFFECTIVENESS, LEASE PURCHASE, 
AND RELATED ANALYSES 

Effective Dates. This appendix is updated annually. This version of the appendix is valid for 
calendar year 2020. A copy of the updated appendix can be obtained in electronic form through 
the 0MB home page at https: //www.whitehouse.gov/wp-content/uploads/2019/12/Appendix­
C.pdf. The text of the Circular is found at 
https://www.whitehouse.gov/sites/whitehouse.gov/files/omb/circulars/A94/a094.pdf, and a table 
of past years' rates is located at 
https :/ /www. whi tehouse. gov /wp-content/uploads/2019/ 12/ discount-history. pdf. Updates of the 
appendix are also available upon request from OMB' s Office of Economic Policy (202-395-3585). 

Nominal Discount Rates. A forecast of nominal or market interest rates for calendar year 2020 
based on the economic assumptions for the 2021 Budget is presented below. These nominal rates 
are to be used for discounting nominal flows, which are often encountered in lease-purchase 
analysis. 

Nominal Interest Rates on Treasury Notes and Bonds 
of Specified Maturities (in percent) 

3-Year 5-Year 7-Year 10-Year 20-Year 30-Year 
1.6 1.7 1.8 2.0 2.3 2.4 

Real Discount Rates. A forecast of real interest rates from which the inflation premium has been 
removed and based on the economic assumptions from the 2021 Budget is presented below. These 
real rates are to be used for discounting constant-dollar flows, as is often required in cost­
effectiveness analysis. 

Real Interest Rates on Treasury Notes and Bonds 
of Specified Maturities (in percent) 

3-Year 5-Year 7-Year 10-Year 20-Year 30-Year 
-0.4 -0.3 -0.2 0.0 0.3 0.4 

Analyses of programs with terms different from those presented above may use a linear 
interpolation. For example, a four-year project can be evaluated with a rate equal to the average of 
the three-year and five-year rates. Programs with durations longer than 30 years may use the 30-
year interest rate. 

https://www.whitehouse.gov/sites/whitehouse.gov/files/omb/circulars/A94/a094.pdf
https://www.whitehouse.gov/wp-content/uploads/2019/12/Appendix
https://www.whitehouse.gov/wp-content/uploads/2019/12/discount-history.pdf
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APPENDIX C 
REPORTS 

• C-1. STUDY OF COMMUNITY WASTEWATER DISPOSAL
ALTERNATIVES FOR THE TOWN CENTER, WESTFORD, VERMONT,
MARCH 21, 2008

• C-2. TABLE OF WASTEWATER PERMITS IN PROJECT AREA,
OCTOBER 2020

• C-3. EVALUATION OF COMMUNITY WASTEWATER DISPOSAL
SYSTEM OPTIONS

• C-4. SITE CAPACITY CONFIRMATION AND PROJECT FINANCING
OPTIONS FOR A COMMUNITY WASTEWATER SYSTEM AT THE
JACKSON FARM SITE

• C-5. PRELIMINARY AQUATIC PERMITTING CRITERIA
COMPLIANCE ASSESSMENT, JACKSON FARM COMMUNITY
WASTEWATER SITE

• C-6. CAPACITY DETERMINATION AND AQUATIC PERMITTING
CRITERIA ASSESSMENT, JACKSON FARM SITE

• C-7. PRELIMINARY EVALUATION REPORT, DESIGN CRITERIA FOR
ORENCO AX-100 TREATMENT SYSTEM

• C-8. LIST OF LINKS TO PROJECT REPORTS AND INFORMATION
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FIGURE 2: ENVIRONMENTAL SENSITIVITIES

Sources: Hydrography, VCGI, 2003; Roads, VCGI, 2003; Digital Elevation Model, VCGI, 2001; 
 Parcel Boundaries, IVS, 2002; Onsite System Suitibility, SEI, 2007; Map Unit Symbols, NRCS, 2004.
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Study of Community Wastewater Disposal Alternatives 
for Westford Town Center, Vermont

²

Private Well
Public Well

Structures

Westford Town Center

Study Area Parcels

Private Well Buffers

Slope > 30%

Wetlands

Surface Water

100-Year Flooding

Source Protection Areas

Onsite System Suitability Ratings
Conventional Subsurface
Conventional w/Excessive Slope or Permeability
At-grade or Filtrate + Conventional
Filtrate + Mound w/Curtain Drain
Mound or Filtrate + At-grade
Mound w/Curtain Drain or Filtrate + Mound
Not Suited or 2 Year Time of Travel and/or Store + Dose
Not Suited
Not Ranked

Scale
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0 0.25 0.5



Permitted with shared mound disposal 
fields located on adjoining parcel 
(system has not been constructed).

Permitted with Septitech & 
mound disposal

Permitted with a 
mound disposal system

Permitted with mound 
disposal systems

Permitted with a sand filter & 
mound disposal system

Permitted; disposal fields 
are on adjacent parcels

¿¿128

FIGURE 3: ONSITE DISPOSAL SYSTEM SUITABILITY RESTRICTIONS

Sources: Hydrography, VCGI, 2003; Roads, VCGI, 2003;  
Parcel Boundaries, IVS, 2002; Onsite System Suitibility, SEI, 2007; Map Unit Symbols, NRCS, 2004.
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Study of Community Wastewater Disposal Alternatives 
for Westford Town Center, Vermont
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FIGURE 4: POTENTIAL COMMUNITY WASTEWATER DISPOSAL SITES
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APPENDIX B HANDOUTS FROM PUBLIC MEETINGS  



1

Study of Community 
Wastewater Disposal 
Alternatives for the Westford 
Town Center
Presented by: Amy Macrellis, Stone Environmental Inc.

September 20, 2007

Objectives of presentation

What are septic systems
How do they affect public health and the 
environment
What are the soils and site requirements
What are the local and state regulations
Current results and next steps in study



2

Traditional onsite system

Benefits of soil absorption systems

Treatment and dispersal close to source
Resilient to variable flows and wastewater 
content
Minimize costs 
• Use existing investment in functioning systems
• Avoid costs of new sewer lines

Safe and effective when properly designed and 
managed
Recharge local groundwater
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Potential public health & 
environmental impacts

Exposures to surfacing sewage, discharging 
of poorly treated sewage
Pathogens, risk of disease 
Beach closures, swimming exposures
Drinking water supplies (drilled and shallow 
wells)

Health risks from exposure to 
untreated wastewater

Infectious Organisms (Disease)
• Bacteria

Fecal coliform, E. coli (gastroenteritis)
Others (e.g., cholera)

• Viruses
Hepatitis A (infectious hepatitis)
Others

• Protozoa
Cryptosporidium
Giardia (giardiasis)
Others
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System constraints based on 
current regulations

Setbacks
• Surface waters and wetlands
• Drinking water wells
• Water lines

Soils
• Depth to seasonal high groundwater table
• Depth to impervious soils
• Depth to bedrock

Typical lot layout with well
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Types of decentralized 
wastewater systems

Seepage Beds and Leach Trenches
Drywells
At-grade and Mound Systems
Sand Filters and Other Alternative 
Systems
Shared or Cluster Systems
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Mound system

(Converse and Tyler, 1990)

Beyond the Mound

Traditional septic 
system
Alternative 
system
• when to use?
• allowable 

alternative systems
• part of 

management plan
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Sand filter

(Converse 1999, adapted from Orenco)

Approved alternative systems

Sand filters
Constructed wetlands
Avantex geotextile
filter
Ecoflo and Puraflo
peat biofilters
Several aerobic 
treatment units
Enviro-Septic and 
Infiltrator leaching 
systems

Disposal field can be ½
the size of conventional 
septic tank system
Separation distance to 
groundwater can be 
reduced
Systems don’t work if 
they are not maintained
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Town regulations

Westford Zoning Ordinance
Construction or change of use requires a zoning 
permit
State permits must be approved before zoning 
permit is issued
Water Resources Overlay District establishes 
stricter protection than State wastewater 
disposal rules

Vermont Department of 
Environmental Conservation

Regional Office in Essex
• Environmental Protection Rules (EPRs) are for 

systems smaller than 6,500 gallons per day

Water Supply Division in Waterbury
Indirect Discharge Section in Waterbury 
for larger systems
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EPR new rule changes

New rules effective September 29, 2007
“Universal permitting”—no more exemptions 
“Clean Slate”—grandfathers working wells and 
systems built before January 1, 2007
Site and Design Changes
• Constructed wetlands and drip irrigation allowed
• Minimum design flow = 2 bedrooms (was 3)
• No replacement area required for mounds

Want to replace your system?

Determine what permits are needed at 
town & state levels
Hire a licensed site designer or 
professional engineer
Coordinate field work with town/state
Submit plans & application 
Construct/inspect system
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Elements of this study

Collect and review available information
Property owner survey questionnaire
GIS analysis and lot-by-lot review
Identify properties that may benefit from 
an offsite system connection
Identify potential cluster system sites
Preliminary engineering layouts and cost 
estimates

Some possible outcomes of study

Do nothing
Encourage owners to maintain systems
Find off-site solutions for properties with 
limited or no onsite capacity
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A few off-site replacement options

Collection Systems
• STEP systems
• Grinder pumps

• Treatment Systems
• Depending on size if required
• Sand filter, other alternative systems

• Disposal Systems
• <6,500 gpd (Environmental Protection Rules)
• >6,500 gpd (Indirect Discharge Rules)

STEP

STEP
STEP

Disposal

Questions and Answers
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APPENDIX C BROCHURES FOR PROPERTY OWNERS ABOUT MAINTAINING WASTEWATER 
SYSTEMS 



More than 25 million homes, encompassing
almost 25 percent of the U.S. population, dispose
of domestic wastewater through onsite (unsewered)
systems. According to the American Housing
Survey for the United States, in 1993 1.5
(million) out of every 4 (million) new owner-
occupied home starts relied upon a form of
onsite sewage disposal.

One of the major differences between owning an
unsewered versus a sewered home is that
unsewered wastewater treatment and disposal
systems must be maintained by the homeowner.
Treatment and disposal of wastewater should be
one of the primary concerns of any homeowner
in an unsewered area.

The most common way to treat and dispose of
wastewater in rural homes is through the use
of an onsite disposal system. The majority of
onsite disposal systems in the United States are
septic systems.

sometimes connected in a closed loop system, as
illustrated on the front cover, or some other propri-
etary distribution system

The effluent is distributed through the perforated
pipes, exits through the holes in the pipes, and trickles
through the rock or gravel where it is stored until
absorbed by the soil. The absorption field, which is
located in the unsaturated zone of the soil, treats the
wastewater through physical, chemical, and biologi-
cal processes. The soil also acts as a natural buffer to
filter out many of the harmful bacteria, viruses, and
excessive nutrients, effectively treating the wastewa-
ter as it passes through the unsaturated zone before it
reaches the groundwater (see Figure 3).

Wastewater contains nutrients, such as nitrates
and phosphates, that in excessive amounts may
pollute nearby waterways and groundwater
supplies. Excessive nutrients in drinking water
supplies can be harmful to human health and can
degrade lakes and streams by enhancing weed
growth and algal blooms. However, the soil can
retain many of these nutrients, which are eventu-
ally taken up by nearby vegetation.

What to Put In, What to Keep Out
• Direct all wastewater from your home into

the septic tank. This includes all sink, bath,
shower, toilet, washing machine and dish-
washer wastewaters. Any of these waters
can contain disease-causing microorganisms
or environmental pollutants.

• Keep roof drains, basement sump pump
drains, and other rainwater or surface water
drainage systems away from the absorption
field. Flooding of the absorption field with
excessive water will keep the soil from
naturally cleansing the wastewater, which
can lead to groundwater and/or nearby
surface water pollution.

• Conserve water to avoid overloading the
septic system. Be sure to repair any leaky
faucets or toilets. Use low-flow fixtures.

• Do not use caustic drain openers for a
clogged drain. Instead, use boiling water or a
drain snake to open clogs.

• Do not use septic tank additives, commercial
septic tank cleansers, yeast, sugar, etc.
These products are not necessary and some
may be harmful to your system.

• Use commercial bathroom cleaners and
laundry detergents in moderation. Many
people prefer to clean their toilets, sinks,
showers, and tubs with a mild detergent or
baking soda.

So . . . now you own a
septic system

HOW IT WORKS

A typical septic system contains two major compo-
nents: a septic tank and the absorption field (see
Figure 1). Often, a distribution box is included as part
of the system to separate the septic tank effluent
evenly into a network of distribution lines that make
up the absorption field. The septic tank is usually
made of concrete, fiberglass, or plastic, is typically
buried and should be watertight. All septic tanks have
baffles (or tees) at the inlet and outlet to insure proper
flow patterns (see Figure 2).  Most septic tanks are
single compartment; however, a number of states
require two-compartment tanks or two single com-
partment tanks in series.

While typically designed to hold a minimum of 750–
1000 gallons of sewage, the size of the tank may vary
depending upon the number of bedrooms in the home
and state and local regulatory requirements. The
primary purpose of the septic tank is to separate the
solids from the liquids and to promote partial break-
down of contaminants by microorganisms naturally
present in the wastewater. The solids, known as
sludge, collect on the bottom of the tank, while the
scum floats on the top of the liquid. The sludge and
scum remain in the tank and should be pumped out
periodically (see Figure 2).

Solids that are allowed to pass from the septic tank
may clog the absorption field. Keeping solids out of
the absorption field not only prevents clogging, but
also reduces potentially expensive repair or replace-
ment costs and helps ensure the ability of the soil to
effectively treat the septic tank effluent. Therefore,
an additional safeguard in keeping solids out of the
absorption field is the use of effluent filters on the
outlet of the septic tank (see Figure 2).

The wastewater (effluent) coming out of the septic
tank may contain many potentially disease-causing
microorganisms and pollutants (i.e., nitrates, phos-
phates, chlorides). The effluent is passed on to the
absorption field through a connecting pipe or distribu-
tion box.  The absorption field is also known as the
soil drainfield, the disposal field, or the leachfield.
The absorption field contains a series of underground
perforated pipes, as indicated in Figure 1, that are

continued . . .
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So . . . now you own a
septic system

• Check with your local regulatory agency if
you have a garbage disposal unit to make
sure that your septic system can accommo-
date this additional waste.

• Check with your local regulatory agency
before allowing water softener backwash to
enter your septic tank.

• Your septic system is not a trash can. Do
not put grease, disposable diapers, sanitary
napkins, tampons, condoms, paper towels,
plastics, cat litter, latex paint, pesticides, or
other hazardous chemicals into your system.

• Keep records of repairs, pumpings, inspections,
permits issued, and other system maintenance
activities.

• Learn the location of your septic system. Keep
a sketch of it handy with your maintenance
record for service visits.

• Have your septic system inspected every
1–2 years and pumped periodically (usually
every 3–5 years) by a licensed inspector/
contractor.

• Plant only grass over and near your septic
system. Roots from nearby trees or shrubs
may clog and damage the absorption field.

• Do not drive or park over any part of your
septic system. This can compact the soil
and crush your system.

In summary, understanding how your septic
system works and adhering to these few simple
rules will ensure that your septic system is a safe
and economical method for treating and dispos-
ing of your wastewater onsite.

For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

Groundwater protection and your septic system,
Item #WWBRPE21

The care and feeding of your septic system,
Item #WWBRPE18

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax: (304) 293-3161

www.nsfc.wvu.edu

Helping America’s small
communities meet their

wastewater needs

Helping America’s small
communities meet their

wastewater needs

One in a series of three brochures designed to aid you in caring
for your septic system.



The care and feeding of
your septic system

Septic systems are very much like automobiles.
They need periodic inspections and proper
maintenance to continue working properly.
Also, like automobiles, they must be operated
properly and cannot be overtaxed without the
owner suffering consequences such as repair or
replacement bills.

Often overlooked or neglected is the fact that a
septic system should have a regular check-up to
prevent problems.  You should have your septic
system inspected every 1-2 years by a profes-
sional and your tank pumped when necessary.
The septic tank traps the solids in the wastewater
and should be checked to determine whether or
not it is time for it to be pumped out.  The
inspection port should be opened and the baffles
(internal slabs or tees) should be checked to
ensure that they are in good condition since the
last check-up (see Figure 1).  If you have a septic
tank effluent filter, it should also be inspected.
Effluent filters require periodic cleaning.  Some
filters are now equipped with alarm systems to
alert the homeowner when the filter has become
dirty and needs to be cleaned.  Failure to keep
the filter clean may result in a backup of
wastewater in the home from a clogged filter.
Septic systems that have mechanical parts such
as a pump should be inspected at least once a
year or more frequently as recommended by the
manufacturer. The absorption field should be
checked for sogginess or ponding, which
indicates improper drainage, a clogged system,
or excessive water use.  The presence of damp or
soggy areas or odors may indicate a leak in the
system.

SEPTIC TANK

A properly designed septic system will have a
septic tank with sufficient volume to accumulate
solids for several years.  As the level of solids
rises in the tank, the wastewater has less time to
settle properly and suspended solid particles

flow into the absorption field.  If the tank is not
periodically pumped out, these solids will eventually
clog the absorption field to the point where a new
field will be needed.

When the tank is pumped, the contractor should pump
the contents through the manhole, which is usually
located in the center of the tank, rather than through
the inspection ports.  Pumping through one of the
inspection ports could damage the baffles inside the
tank (see Figure 1).  Damage to the baffles could
result in the wastewater flowing directly into the
absorption field without the opportunity for the solids
to settle.

Remember, commercial septic tank additives do not
eliminate the need for periodic pumping and may be
harmful to the absorption field.  You should check
your local health department regulations before using
additives.  Be sure when the septic tank is pumped
that it is completely emptied.  It is not necessary to
retain any of the solids to restart the digestive process.
You do not need biological or chemical additives for
successful restart or continuous operation of your
septic system, nor should you wash or disinfect the
tank after having it pumped.

When to Have Your Septic Tank Pumped
A specific determination of when it’s time to pump
out the solids can be made by having the depth of
solids and level of scum buildup on top of the
wastewater in the septic tank checked periodically.
Two factors affect how often you should have your
septic tank pumped.  Whether you need to have your
tank pumped every year, once every five years, or
some other time interval is affected by these factors.
The first factor is the size or capacity of the tank
itself.  If more people are living in the home than
when the system was installed, or if new high water
use appliances or technologies such as a hot tub or
whirlpool bath are now in use, then the capacity may
be too small.  The more people using a system, the
faster the solids will accumulate in the tank, and the
more frequently the tank will need to be pumped.
Also, the additional surge of water from hot tubs and
whirlpool baths may wash solids out of the tank and
into the absorption field.  An inspection can deter-
mine whether the system is of adequate capacity to
handle the volume of solids and flow from the
number of people in the household and types of
appliances used.  A larger capacity system provides
better treatment and requires less pumping.

The second factor is the volume of solids in the
wastewater.  If you have a garbage disposal, for
example, you will have to pump out your system
more frequently than persons disposing of their food
wastes through other means.  The use of a garbage
disposal may increase the amount of solids in the
septic tank by as much as 50 percent.  Excessively
soiled clothes may add solids to your septic tank.
Sometimes, geographical location may also contrib-
ute to extra solids ending up in the septic tank.  For
example, systems in coastal areas may have an
accumulation of sand in the septic tank from washing
beach clothes.

Reducing the Flow of Wastewater
Generally, the more people, the more water will flow
through the system.  However, the use of water
conservation devices such as low-flow toilets or
shower fixtures greatly reduces the amount of
wastewater thus prolonging the life of your septic

system.  For example, up to 53 gallons of water
are discharged into your system with each load of
laundry.  If several loads are done in one day, it
can put considerable stress on your system.  A
better practice would be to space your laundry
washing throughout the week.

The new ultra low-flush toilets use between 1 and
1.6 gallons of water per flush and will provide as
much as a 30 percent water savings.  Low-flow
faucet aerators on sink faucets and low-flow
showerheads will save additional water.  There
are also low-flow washing machines which use
much less water than standard washing machines.

ABSORPTION FIELD

An absorption field generally does not require
any maintenance.  However, to protect and
prolong the life of the absorption field, follow
these simple rules:

• Plant only grass over and near your septic
system.  Roots from nearby trees or shrubs
may clog and damage the absorption field.

• Do not drive or park over any part of your
septic system.  This can compact the soil and
crush your system.

• Direct all wastewater from your home into
the septic tank.  This includes all sink, bath,
shower, toilet, washing machine and
dishwasher wastewaters.  Any of these
wastewaters can contain disease-causing
microorganisms or environmental pollutants.

• Keep roof drains, basement sump pump
drains, and other rainwater or surface water
drainage systems away from the absorption
field.  Flooding of the absorption field with
excessive water will keep the soil from
naturally cleansing the wastewater, which
can lead to groundwater and/or nearby
surface water pollution.   Fig. 1

scum

baffle

sludge

inlet
outlet

effluent
   filter
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The care and feeding of
your septic system

Septic System Health Tips
What you put into your septic system will have a
direct effect on whether or not you have a
healthy, long-lasting and trouble-free system.
Your septic system is not a dispose-all.

• Conserve water to avoid overloading the
septic system.  Be sure to repair any leaky
faucets or toilets.  Use low-flow fixtures.

• Do not use caustic drain openers for a
clogged drain.  Instead, use boiling water or
a drain snake to open clogs.

• Do not use septic tank additives, commercial
septic tank cleansers, yeast, sugar, etc.
These products are not necessary and some
may be harmful to your system.

• Use commercial bathroom cleaners and
laundry detergents in moderation.  Many
people prefer to clean their toilets, sinks,
showers, and tubs with a mild detergent or
baking soda.

• Check with your local regulatory agency if
you have a garbage disposal to make sure
that your septic system can accommodate
this additional waste.

• Check with your local regulatory agency
before allowing water softener backwash to
enter your septic tank.

• Your septic system is not a trash can.  Do
not put disposable diapers, sanitary napkins,
tampons, condoms, paper towels, facial
tissues, plastics, cat litter, or cigarettes into
your septic system.  These items quickly fill
your septic tank with solids, decrease the
efficiency, and will require that you pump
out the septic tank more frequently.  They
may also clog the sewer line to the septic
system causing wastewater to back up into
your home.

• Avoid dumping grease or fats down your kitchen
drain. They solidify and the accumulation may
contribute to blockages in your system.

• Keep latex paint, varnishes, thinners, waste oil,
photographic solutions, pesticides, or other
hazardous chemicals out of your system. Even
in small amounts, these items can destroy the
biological digestion taking place within your
septic system.

Septic systems are a very simple way to treat house-
hold wastewater and are easy to operate and maintain.
Although homeowners must take a more active role in
maintaining septic systems, once they learn how their
systems work, it is easy for them to appreciate the
importance of a few sound operation and maintenance
practices.

For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

Groundwater protection and your septic system,
Item #WWBRPE21

So . . . now you own a septic system,
Item #WWBRPE20

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax (304) 293-3161

www.nsfc.wvu.edu

Helping America’s small
communities meet their

wastewater needs

Helping America’s small
communities meet their

wastewater needs

One in a series of three brochures designed to aid you in caring
for your septic system.



Recharge
The process by which water—from rainfall, snow-
melt, and other sources—flows into a water-bearing
geologic formation (aquifer) is known as recharge.
Water first passes through the unsaturated zone,
where soil pores are filled partly with air and partly
with water. The water then flows downward through
the unsaturated zone into the saturated zone, where
the soil pores are completely filled with water.

The boundary between these two zones is called the
water table (see Figure 2). The water table rises
when water enters the saturated zone and falls when
water is discharged from the saturated zone either
naturally (e.g., springs, lakes, or rivers) or by pump-
ing (e.g., wells).

The unsaturated zone is important to the groundwater
underlying it. As incoming water seeps down through
the unsaturated zone, impurities are removed, helping
to cleanse the water. Both the quantity and quality of
groundwater is affected by the condition of the
unsaturated zone in a recharge area.

SEPTIC SYSTEMS

A properly designed, installed, and maintained septic
system poses no threat to groundwater. However,
inadequately functioning and/or failing septic systems
can contribute to the contamination of groundwater.
Wastewater from septic systems may include many
types of contaminants, such as nitrates, harmful
bacteria, and viruses.

Trace amounts of metals may be contributed to the
system from persons using some medications. Also,
commonly used chemical substances, such as pesticides,
paints, varnishes, and thinners, can contaminate the
groundwater if they are not disposed of properly.
Some chemicals, even in small amounts, can be
dangerous to both the environment and public health.

Through physical, chemical, and biological pro-
cesses, the soil acts as a natural buffer to remove
bacteria and viruses in the unsaturated zone. How-
ever, various geologic conditions, such as fractured
bedrock and shallow groundwater tables, may allow
these bacteria and viruses to be transported very rapidly
and could contaminate nearby drinking water supplies.

Therefore, it is critical that your drinking water well
is properly sited, has a sealed casing, and the
required distances from nearby septic
systems are maintained.  This will help
prevent contaminants from seeping into
and mixing with your drinking water
(see Figure 3).

Separation Distances
A septic system must be located a certain
distance away from drinking water wells,
streams, lakes, and houses. These distances
are referred to as horizontal separation
distances. Figure 4 (see back) shows a typical
layout of a conventional onsite wastewater disposal
system. Actual horizontal separation distances
have been established and are specified in local
regulations.

In order to maintain aerobic digestion processes and
remove contaminants effectively, the absorption field
must be adequately separated from the groundwater
or other limiting layer. This is known as the vertical
separation distance and is also specified by local
regulations.

Determining System Size and Water Usage
Water use in rural households can be predicted from
the house plan, depending on the number of bed-
rooms, water-using appliances, and potential addi-
tions. Although the actual number of residents

determines water use in a house, the house plan
determines the potential number of residents
(e.g., number of bedrooms), water usage, and
subsequent wastewater flow.

Typical wastewater flow rates range from 60–120
gallons per person per day. Typical minimum
septic tank sizes range from 750–1000 gallons.
The flow estimate, plus the soil permeability
estimate (i.e., how easily water moves through
the soil), is used to determine the area of the
absorption field needed for the system. Installing
a drainfield of sufficient size is critical to the
proper functioning of your septic system. Local
regulations should always be reviewed before
installing a septic system.

Are Contaminants Reaching the Water?
Signs that wastewater from your septic system
could be reaching water sources include:

• Unpleasant odors (e.g., persistent rotten
egg smell), soggy soil, liquid waste flow, or
excessive grass growth over the soil
absorption area. These symptoms often
indicate failure of the system and the need
for repairing, expanding, or replacing the
absorption area.

Groundwater protection
and your septic system
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WHAT IS GROUNDWATER?

Water in the saturated zone beneath the soil
surface is commonly referred to as groundwater.
Groundwater is but one stage, or form, through
which water passes in the earth’s hydrologic
cycle (see Figure 1). The hydrologic cycle is the
continual movement of water over, in, and
through the earth and its atmosphere as it
changes from one form—solid, liquid, or
vapor—to another.

The water you use today may have evaporated
from an ocean, traveled through the atmosphere,
fallen back to the earth’s surface, gone under-
ground, and flowed through streams leading
back to the oceans. Water is readily visible in
many forms, including clouds, rain, snow, fog,
lakes, streams, oceans, and polar ice caps.
However, groundwater located beneath the soil
surface is a vital resource for the success and
survival of the entire ecosystem.

Groundwater has been tapped for thousands of
years, but only recently have we started to
understand its importance and how to manage
this precious resource. Much remains to be
discovered about groundwater, and wider public
awareness of its nature and properties is an
important first step.
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• Excessive weed or algae growth in the
water near shorelines. Nutrients leaking
from septic systems could be a cause of this
type of growth.

• Health department test results of well
water indicate the presence of contamina-
tion. These tests may show the presence of
indicator bacteria (e.g., total coliform, fecal
coliform) in the water. Nitrate testing is not
commonly performed and may need to be
requested. Although wastes from septic
systems are not the only source of these
contaminants, they can be likely suspects.

• Indicator dye put into your septic system
reaches nearby ditches, streams, lakes, or
drinking water supplies. Special dyes are
available from your local health department
that may help find problems that otherwise
are difficult to detect. This method can also
help verify the other symptoms listed above.

How to Prevent Problems
• Before installation is complete, have the

septic tank tested for watertightness.

• Maintain your septic system by
having it inspected and pumped
regularly.

• Conserve water in your home by
using low-flow fixtures and by
implementing water conservation
practices to avoid hydraulic
overload of your septic system.

• Redirect surface water flow away
from your soil absorption field.

• Do not drive vehicles or heavy
equipment over the absorption
field. This will compact the soil
and reduce its ability to absorb water.

• Plant a greenbelt (grassy strip or
small, short-rooted vegetation)
between your soil absorption field
and the shoreline of any nearby
surface water body.

• Keep chemicals and other hazardous wastes out
of the septic system.

• If you have a drinking water well, have it tested
yearly for contaminants. If you suspect a
contamination problem, have it tested more often.

 Typical layout of a septic system   Fig. 4
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For more information regarding the care of
your septic system, contact your local health department.

More information about septic systems is available
from the National Small Flows Clearinghouse (NSFC)

through other brochures in this series:

So . . . now you own a septic system,
Item #WWBRPE20

The care and feeding of your septic system,
Item #WWBRPE18

For more information about this or other NSFC products,
please contact us by writing to:

National Small Flows Clearinghouse
West Virginia University

P.O. Box 6064
Morgantown, WV 26506-6064

or phone:
(800) 624-8301, (304) 293-4191

or fax: (304) 293-3161

www.nsfc.wvu.edu

Helping America’s small
communities meet their

wastewater needs

Helping America’s small
communities meet their

wastewater needs

One in a series of three brochures designed to aid you in caring
for your septic system.

Groundwater protection
and your septic system
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C-2. Table of Wastewater Permits in Project Area, October 2020 
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C-3. Evaluation of Community Wastewater Disposal System 
Options  

Six areas of land within and near the Town Center were considered as potential cluster system 
sites during the 2007-8 alternatives study (Appendix C-1, Figure 4). All of these areas were at least 
two acres in size. Of the six sites initially considered, the three closest to the Town Common (Areas 
3, 4, and 5) are not suitable for a community wastewater system. Area 3 is underlain by Munson 
and Belgrade silt loam soils with shallow groundwater limitations and is partially located in the 
Flood Hazard Overlay zoning district. The Town Common (Area 4) is centrally located and 
undeveloped, but the soils underlying the Common are extremely limited, and an underdrain 
system was installed beneath the entire area in the early 2000s to improve drainage. Since the 
entire area has underdrains installed, the construction of wastewater treatment systems would not 
be allowed. Area 5 consists of gently sloping Agawam fine sandy loam soils suitable for 
conventional in-ground wastewater dispersal and has an elevation lower than much of the likely 
service area. However, it is bordered on three sides by the Browns River, so it is located almost 
entirely within the Flood Hazard Overlay zoning district and significant portions of the site are 
within the 100-foot Water Resource Overlay zoning district. Both these districts limit the area 
available to locate a wastewater treatment system on this site. 

Of the remaining sites identified during the alternatives study, Area 6 had potentially suitable soils 
and site conditions but would require a stream crossing as part of the construction project, which 
is not allowable under the current zoning bylaws. Area 2 also had potentially suitable soils and 
would not require a stream crossing, but its distance from the Town Common and the presence of 
shallow bedrock along the Brookside Road force main route both would significantly increase 
construction costs. Area 1, north of Brookside Road and closer to the Town Common, was 
considered to require a stream crossing during the alternatives study, but site visits completed in 
2016-2018 determined that the stream’s source is north of the potential disposal site (Figure 2).  

Area 1 consists of Colton and Stetson soils and Stetson gravelly fine sandy loam, suited for 
conventional in-ground systems, and is located on two parcels (Appendix C-1, Figure 4). Two 
zones in the southern portion of Area 1 were evaluated for potential community wastewater 
treatment system capacity in 2014-15, and preliminary system layouts and project cost estimates 
to construct a community system were completed for one of the identified land areas16. The soils 
underlying the up-slope area were generally not suitable, while a second area of suitable soils was 
further evaluated and confirmed in the northern portion of the hay field. A preliminary community 
wastewater system capacity of 16-17,000 gallons per day was calculated, but additional testing 
was needed to confirm the extent of suitable soils. Additional testing and analysis completed in 
2016-17 further limited the identified preliminary wastewater system capacity to 12,600 gpd17. 

 
16 Stone Environmental, Inc. and Green Mountain Engineering. 2015. Site Investigation, Capacity, and Preliminary 
Cost Estimates for a Shared Wastewater System at the Jackson Farm Property, Westford, Vermont. Letter to the 
Westford Planning Commission dated October 5, 2015. https://westfordvt.us/wp-
content/uploads/2014/09/Westford_JacksonFarm_capacity_ltr_2015-10-05-final.pdf  
17 Stone Environmental Inc. and Green Mountain Engineering. 2017. Site Capacity Confirmation and Project 
Financing Options for a Community Wastewater System at the Jackson Farm Site, Westford, Vermont. Letter to the 
Westford Planning Commission dated May 30, 2017.https://westfordvt.us/wp-
content/uploads/2014/09/Westford_Jackson-Farm-Capacity-and-Financing-Update_ltr_2017.05.31-FINAL-
REPORT.pdf  

https://westfordvt.us/wp-content/uploads/2014/09/Westford_JacksonFarm_capacity_ltr_2015-10-05-final.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_JacksonFarm_capacity_ltr_2015-10-05-final.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_Jackson-Farm-Capacity-and-Financing-Update_ltr_2017.05.31-FINAL-REPORT.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_Jackson-Farm-Capacity-and-Financing-Update_ltr_2017.05.31-FINAL-REPORT.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_Jackson-Farm-Capacity-and-Financing-Update_ltr_2017.05.31-FINAL-REPORT.pdf
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Area 1, and particularly the 1.5-acre portion of this area located in the upper field of the Maple 
Shade Town Forest property, is the only viable disposal option for Westford’s project.  

Several other sites were identified and evaluated following the alternatives study. Three properties 
located near Westford’s Town Common were evaluated as part of the 2013-14 Town Center 
Revitalization Project and Visual Preference Survey: the Westford Common Hall property; the 
portion of the Town Common located between Brookside Road and White Church Lane; and the 
Brick Meeting House18. While the soils underlying the Brick Meeting House property and the 
Town-owned land were generally not suitable for the construction of new onsite wastewater 
treatment systems, a small area of suitable soils was located on the Common Hall of Westford 
property. This area may support a new onsite wastewater system with a capacity of at least 1,220 
gallons per day, if further testing confirms the results of the preliminary field investigation. The 
Town also evaluated the Spiller property when it was Town-owned19 and went through an ANR 
process to preserve the existing system on-site. The Spiller property is now the site of the Westford 
Country Store and Café.  

  

 
18 Stone Environmental Inc. 2014. Site Specific Community Wastewater Capacity Soil Study . Tests in the Town 
Common Area. Letter to the Westford Planning Commission dated April 30, 2014. https://westfordvt.us/wp-
content/uploads/2014/09/13-224-Westford-Town-Common-Capacity_compiled_final.pdf  
19 https://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf  

https://westfordvt.us/wp-content/uploads/2014/09/13-224-Westford-Town-Common-Capacity_compiled_final.pdf
https://westfordvt.us/wp-content/uploads/2014/09/13-224-Westford-Town-Common-Capacity_compiled_final.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
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C-4. Site Capacity Confirmation and Project Financing Options for 
a Community Wastewater System at the Jackson Farm Site 
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C-5. Preliminary Aquatic Permitting Criteria Compliance 
Assessment, Jackson Farm Community Wastewater Site 
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C-6. Capacity Determination and Aquatic Permitting Criteria 
Assessment, Jackson Farm Site 
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C-7. Preliminary Evaluation Report, Design Criteria for Orenco 
AX-100 Treatment System 
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C-8. List of Links to Project Reports and Information  
• MAPLE SHADE TOWN FOREST – OPINION LETTER ON PHASED 

CONSTRUCTION (2020)  
• MAPLE SHADE TOWN FOREST – EQUIVALENT USER & FINANCING SCENARIO 

(2019)  
• MAPLE SHADE TOWN FOREST – CONCEPTUAL LEACH FIELD DESIGN (2019)  
• MAPLE SHADE TOWN FOREST – CONCEPTUAL PIPING DESIGN (2019)  
• MAPLE SHADE TOWN FOREST – STATE OF VT INDIRECT DISCHARGE PERMIT 

– AQUATIC PERMITTING COMPLIANCE PRELIMINARY EVALUATION (2019)   
• MAPLE SHADE TOWN FOREST- CAPACITY & FINANCING UPDATE (2017)     
• MAPLE SHADE TOWN FOREST – WASTEWATER CAPACITY & ROUGH COST 

ESTIMATE (2015)   
• TOWN OF WESTFORD & COMMON HALL (UNITED CHURCH OF WESTFORD) 

PROPERTIES – WASTEWATER CAPACITY REPORT (2014)  
• TOWN OF WESTFORD PROPERTY (SPILLER LOT) – WASTEWATER CAPACITY 

REPORT (2012)  
• TOWN CENTER AREA COMMUNITY WASTEWATER DISPOSAL ALTERNATIVE 

STUDY (2008) 

 

https://westfordvt.us/wp-content/uploads/2020/10/phasing-opinion-letter.pdf
https://westfordvt.us/wp-content/uploads/2020/10/phasing-opinion-letter.pdf
https://westfordvt.us/wp-content/uploads/2019/07/2019-Community-Wastewater-Cost-Est.pdf
https://westfordvt.us/wp-content/uploads/2019/07/2019-Community-Wastewater-Cost-Est.pdf
https://westfordvt.us/wp-content/uploads/2020/02/2019-Redesign_Study-Update-Figure-2-Disposal-System-Site-Plan-3-20-19.pdf
https://westfordvt.us/wp-content/uploads/2020/02/Redesign-No-Phasing-2019.pdf
https://westfordvt.us/wp-content/uploads/2019/01/18-021-Westford-Comm-WW-IDP-APC-compliance-prelim-eval-2019-01-10.pdf
https://westfordvt.us/wp-content/uploads/2019/01/18-021-Westford-Comm-WW-IDP-APC-compliance-prelim-eval-2019-01-10.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_Jackson-Farm-Capacity-and-Financing-Update_ltr_2017.05.31-FINAL-REPORT.pdf
http://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_JacksonFarm_capacity_ltr_2015-10-05-final.pdf
https://westfordvt.us/wp-content/uploads/2014/09/Westford_JacksonFarm_capacity_ltr_2015-10-05-final.pdf
http://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
http://westfordvt.us/wp-content/uploads/2014/09/13-224-Westford-Town-Common-Capacity_compiled_final.pdf
http://westfordvt.us/wp-content/uploads/2014/09/13-224-Westford-Town-Common-Capacity_compiled_final.pdf
http://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf
http://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
http://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
http://westfordvt.us/wp-content/uploads/2014/09/Spiller-Wastewater-Report.pdf
http://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf
http://westfordvt.us/wp-content/uploads/2014/09/WestfordAlternatives_Web_2008.03.21.pdf
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