Town of Shelburne, Vermont
SELECTBOARD MEETING AGENDA
SHELBURNE TOWN OFFICES, 5420 SHELBURNE ROAD
Tuesday, August 24, 2021, 7:00 P.M.
IN PERSON MEETING – ZOOM OPTION DETAILS BELOW

Join Zoom Meeting
https://us02web.zoom.us/j/89754515404?pwd=MDdIa3VkcmluOWwweE5sc2g5OE1aQT09
Meeting ID: 897 5451 5404; Passcode: hxRM5y
Dial by your location
+1 929 205 6099 US (New York)
+1 301 715 8592 US (Washington DC)
+1 312 626 6799 US (Chicago)
Meeting ID: 897 5451 5404; Passcode: 456013

Call to Order/Roll Call

7:00 P.M.

*Approve Agenda

7:00 P.M.

*Approve meeting minutes of August 10, 2021

7:00 P.M.

Public Comments re: items not on the agenda

7:05 P.M.

Selectboard Comments

7:15 P.M.

Town Manager Report

7:20 P.M.

RT 7 Sewer Line Upgrade – update

7:25 P.M.

Wastewater System Consolidation Project - update

7:35 P.M.

*VT Outdoor Recreation Grant opportunity

8:00 P.M.

Animal Coexistence Policy Draft – review and comment

8:15 P.M.

*Community Development, continued: review draft mission statement

8:45 P.M.

*Streetlight Policy: review/approve updated policy

9:15 P.M.

*Accept portions of Acorn Lane and Gardenside Lane
*Adjourn

*Decision item. Times noted are approximate, and depend upon how each topic’s discussion flows.

9:25 P.M.
9:30 P.M.
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Although we hope that this project will soon be completed, it seemed an appropriate time to offer a
public update on progress to date and an anticipated timeframe for completion. You’ll recall that the
purpose of this project was to remediate wastewater flow capacity issues that would have otherwise
stymied (re)development along a portion of the RT corridor and adjoining residential areas. You’ll recall
that when this was first presented, there were two options available, and the Town wisely chose the
option that was marginally more costly and complex but which offered significantly greater additional
capacity, making it a much better and more cost-effective solution in the long run.

Wastewater System Consolidation Project - update

7:35 P.M.

This much larger and much more complex matter has been presented to the Selectboard several times
in recent years, and it’s time for another update on where this project appears to be headed. It is
important for its own sake, as well as in relation to larger conversations about asset management,
capital funding, and long-term debt.
By way of brief background: for reasons of history and geography, the Town has for many years
operated two separate wastewater treatment facilities: Plant #2, just off of Harbor Road on Turtle
Lane, is our larger plant, and discharges treated effluent into McCabe’s Brook; and Plant #1, at the end
of Crown Road (off of Bay Road), our smaller plant, which discharges treated effluent into Shelburne
Bay. Both operate in compliance with all applicable permits, and are approaching the end of their
current operational design lifespans.
Given the complexity and expense of operating two separate treatment facilities, and the costs
involved in upgrading both plants yet again on roughly 20-year cycles, it made good sense to revisit
how we manage these essential facilities in order to consider the most efficient and cost-effective
strategy going forward. Toward that end, four options were analyzed:
Continue operating both treatment plants, and upgrade both as required;
Convert Plant #1 into a pump station, and consolidate all treatment at Plant #2;
Convert Plant #2 into a pump station, and consolidate all treatment at Plant #1; or
Convert both plants into pump stations, and pump all of our wastewater effluent to South
Burlington’s Bartlett Bay facility, thereby relieving ourselves of the responsibilities associated
with managing wastewater treatment plants (although even in this scenario, we would still
have to maintain our two plants as pump stations, along with the entire collection system and
its nearly two dozen pump stations – as required with all options).
Option 1 is very costly in terms of capital improvements needed, as well as ongoing operational costs
and issues associated with permitting on McCabe’s Brook.
Option 2 is not feasible from permitting or environmental perspectives, as McCabe’s Brook cannot
absorb the amount of treated effluent released from both plants.
Options 3 and 4 were determined to be the most potentially cost-effective and operationally efficient.
Option 4 was studied further, including the capital cost (and complexities) of building a force main
from Shelburne to South Burlington. Although many benefits were thought to exist with this approach,
what sank this option was that the City was going to charge Shelburne the ‘retail’ rate for wastewater
inflow, where we had hoped for more of a ‘wholesale’ charge. This, along with the loss of control over
that operational cost, made this option infeasible.

That’s not a criticism of the City; they were quite open to and collaborative about the entire possibility.
In addition, between the capital costs involved and the likely loss of our current operating permits,
there would be no turning back once we committed to this approach.
Thus, Option 3 was deemed the best approach for Shelburne, which has been the subject of ongoing
analysis by our consulting engineers, which brings us to this evening. Wayne Elliot of Aldrich & Elliot
consulting engineers and Water Quality Superintendent Chris Robinson will update us on the current
status of this project. Before a prior meeting on this subject, you had received the engineers’ “60%
report”; as background here, please find attached the main text of the engineers’ more current “90%
report” (the other 200+ pages are appendices, operating permits, and other materials. Glad to share
the entire 374 page report, but I thought that the first 121 pages provided the most essential and
useful background). Although these reports are long and technical, it’s important for us all to be fully
informed, given the mission critical and very costly nature of this project.

*VT Outdoor Recreation Grant opportunity

8:00 P.M.

The State has recently made available a grant opportunity for purposes related to outdoor recreation.
While certain ideas were considered internally, such as extending a path from either end of the Ti Haul
Trail to Shelburne Farms, these were not thought to be worth pursuing. That’s not at all to suggest that
the ideas are imprudent; rather, it’s just that projects like these, which involve work within a Town
highway right of way, can quickly become far more complex and costly with grants than just doing the
work ourselves. “Free money” is rarely free, and the “strings” that accompany these grants add
regulatory burden and analytical requirements making projects more complicated than they are worth.
That said, we have been approached by The Nature Conservancy regarding an opportunity they wish to
pursue for enhanced access along the LaPlatte River. Lynn McNamara of TNC has provided the
attached background information on this proposed project, and will join us in our meeting to discuss
this and answer any questions that may arise. There is a deadline of August 27 for TNC to submit a
letter of intent if there is support for them to pursue this project as proposed. Note that TNC has
committed to preparing the grant application and managing the project; no local matching funds are
required. If we support the concept, then:
MOTION: I move to approve a letter of intent and subsequent grant application for public access
improvements along the LaPlatte River, including the terms and conditions for grant administration, as
proposed by The Nature Conservancy.

Animal Coexistence Policy Draft – review and comment

8:20 P.M.

This draft policy (attached for your review) was prepared by a subcommittee of the Natural Resources
and Conservation Commission. As I recall, it grew out of prior concerns raised regarding beavers, which
then led to this more expansive proposed policy. This draft was submitted to the Selectboard, but to
date had not yet been a topic of discussion. In order that this work not be ignored, it was thought
timely to bring up for initial review before too much time passes and we are deep into budget season.

Clearly, care and thought has been put into this draft proposal. However, as with many such proposals
crafted from a singular perspective, there can be an implicit presumption that any such matter should
be the overarching priority that takes precedence over and which governs all municipal decisions and
operations. The challenge that’s always before us, and echoed in this case by a number of department
heads, is how we blend this one suggested priority into everything else that we must do in order to
maintain a sense of balance, efficiency, and effectiveness in our management of municipal affairs.
As presently proposed in this draft policy, prescribing how every Town department and employee must
manage their work and procedures based on this single policy may be impractical and unworkable.
Requiring that all employee job descriptions, all of our own municipal operations, and any work done
by contractors working for the Town adhere to the dictates of a “Coexistence Champion” seems an
overreach. These are not to suggest that anyone opposes respectful and humane approaches to animal
interactions – but are there actually known or existing problems that this policy seeks to solve? If this
policy were adopted as proposed, there may be no end to the sufficiency of actions needed to satisfy
its requirements with regard to education, training, work practices, regulatory matters via zoning, and
the like. From a management perspective, while this draft policy is driven by good intent, it is thought
to be far more than is appropriate or necessary to guide municipal practices in desirable directions.
Further, in specific regard to the Animal Control Officer, it has been suggested that this section may be
inconsistent with State statute governing these matters.
It is neither anticipated nor expected that this will be concluded or resolved this evening. However, it
always helps to receive a sense of direction from the Board regarding ideas, issues, concerns, or
suggestions. Perhaps a less prescriptive/regulatory approach, more akin to a more concise set of
guiding principles, might be more appropriate to help solve what is thought to be the problem.

*Community Development, continued: review draft mission statement

8:45 P.M.

To help jump start this conversation, a first draft was submitted for review and comment at our last
meeting. At that meeting and subsequently, various suggestions have been made for different
structure and/or content. Toward that end, attached please find “Version 2.0” as drafted by
Selectboard member Jerry Storey for review and consideration. From my perspective, I find this draft
clear, concise, and directive without being overly prescriptive. I hope this is found a helpful approach
to launch our community development effort.

*Streetlight Policy: review/approve updated policy

9:15 P.M.

This matter came to light upon the private installation of a streetlight on Bishop Road. The matter was
brought to our attention by several neighbors who objected to this, and sought forced removal of this
streetlight based upon the Town’s streetlight policy. At the Town’s request, the resident had the
streetlight removed, and agreed to seek a different form of illumination at the end of his driveway. In
the meantime, it was suggested that perhaps the streetlight policy should be clarified to prevent this
from recurring in the future. Toward that end, I suggest adding one sentence at the end of the section
entitled, APPLICATION FOR THE ADDITION OR REMOVAL OF STREET LIGHTS, to read:

In no case may a streetlight be installed within Town highway rights of way without the express written
approval of the Town Manager or Selectboard, as provided in this Policy.
In addition, if Town Manager review/approval is not thought to provide sufficient public notice
regarding prospective addition or removal of streetlights, then consider instead deleting any reference
to Town Manager approval, and require that any addition or deletion of streetlights be governed solely
by the Selectboard.
So that you can see how either of these would read in overall context, please see the two attached
versions of an amended policy – Option A with the first proposed addition above, and Option B, which
includes that statement, but which also includes the change such that the sole decisionmaking
authority is the Selectboard. It seems to me that either option solves the problem that brought this to
light to begin with – an unapproved private installation of a new streetlight on a utility pole within the
Town highway right of way.

*Accept portions of Acorn Lane and Gardenside Lane

9:25 P.M.

This is an interesting matter that came to our attention recently. When the residential developments
on Acorn Lane and Gardenside Lane were originally completed, the intent was that the “public”
portions of these roads would be turned over to the Town as is our common practice. Indeed, the
standard irrevocable offers of dedication for those roads were provided at that time and recorded in
the land records. However, it now turns out that only portions of those roads were actually accepted
by the Town, and not the entire roadway sections as was intended. We may never know why, but the
solution is within our reach now.
This was brought to our attention by the Gardenside Homeowners Association, who discovered that
they might have still owned Acorn Lane, and thus, should have been asked for permission for a new
street in the new Gardenside neighborhood to connect to “their” street.
That said, the Town has been maintaining these roads all along as if they were public roads, including
standard practices of snowplowing and repaving. The Town’s attorney advises that in cases like these,
courts have upheld that Towns have in a de facto sense already accepted these as public roads by
virtue of the regular maintenance performed on these roads over time. Based on that advice, actual,
formal acceptance of these roads as originally intended may not be needed. However, in order to
clarify the record once and for all, we can take formal action to accept these roads based on the
irrevocable offers made years ago and that original intent.
MOTION: I move to accept as Town roads the portions of Acorn Lane and Gardenside Lane as offered
and dedicated originally, thereby fulfilling the original intent that these be public streets pursuant to
the original offer of dedication and acceptance, and as have been maintained as public streets all
along. NOTE: a map is being prepared by Assistant Town Clerk Lisa Mann, to be shown tonight.
*Adjourn

*Decision item. Times noted are approximate, and depend upon how each topic’s discussion flows.

9:30 P.M.

A VIDEO RECORDING OF THE MEETING IN ITS ENTIRETY IS AVAILABLE THROUGH
VERMONTCAM.ORG. THE WRITTEN MINUTES ARE A SYNOPSIS OF THE DISCUSSION AT THE
MEETING. MOTIONS ARE AS STATED BY THE MOTION MAKER. MINUTES SUBJECT TO
CORRECTION BY THE SHELBURNE SELECTBOARD. CHANGES, IF ANY, WILL BE RECORDED IN
THE MINUTES OF THE NEXT MEETING OF THE BOARD.

TOWN OF SHELBURNE
SELECTBOARD
MINUTES OF MEETING
August 10, 2021
*Hybrid meeting held via teleconference and in-person.
MEMBERS PRESENT:
ADMINISTRATION:

OTHERS PRESENT:

Mike Ashooh (Chair), Kate Lalley, Jerry Storey, Luce
Hillman. (Cate Cross was absent.)
Lee Krohn, Town Manager; Peter Frankenburg, Finance
Director; Chris Robinson, Water Quality Superintendent;
Diana Vachon, Town Clerk.
Members of the public participating in the meeting
included Marcy Webster (Media Factory), Don Porter, Gail
Albert, Ken Albert, Tom and Sara Tompkins, Joyce
George, bding, Sue McLellan, Emilio Fornatora, Vishal
and Kavitha Shah, Jim White, Ryan W, Alexandra
Desmond, Beardofedu’s window box, Don Rendall, Lee
Suskin, Judy Raven.

1.
CALL TO ORDER
Chair Mike Ashooh called the hybrid in-person and teleconference meeting to order at 7
PM and explained the protocol to be followed.
2.
APPROVE AGENDA
MOTION by Jerry Storey, SECOND by Luce Hillman, to approve the agenda with
the addition of discussion of the town mask policy relative to the Delta variant.
VOTING: unanimous (4-0); motion carried.
3.
MINUTES
July 27, 2021
MOTION by Kate Lalley, SECOND by Jerry Storey, to approve the minutes of
7/27/21 as presented. VOTING: unanimous (4-0); motion carried.
4.
PUBLIC COMMENT
Comment was made on the danger of traffic on Falls Road exceeding the speed limit and
being bullied for driving the speed limit.
Suggestion was made to offer basic training on regulatory reform and protecting the
environment with the proposed zoning changes. A status update on form based code
should also be provided.
5.
SELECTBOARD COMMENTS
None.
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6.
TOWN MANAGER REPORT/UPDATE
Lee Krohn reported:
• The Town received the first half of the ARPA funding slated for Shelburne.
Additional funding will be forthcoming, and we still await final rules from Treasury
on lawful uses of these funds.
• The term for Laura Parks on the Dog Park Committee is three years (term to end in
2024).
6.A
TOWN MASK POLICY
MOTION by Jerry Storey, SECOND by Luce Hillman, to readopt the Town mask
policy in Town-owned buildings open to the public due to the Delta variant.
VOTING: unanimous (4-0); motion carried.
There was public comment against the mask policy and concern that requiring masks will
only scare people and continue to negatively impact children. Adults should be allowed
to make their own decision with regard to wearing a mask.
7.
CAT & DOG OF THE YEAR AWARDS
Fluffy (cat) owned by Ann Fontaine and T.J. (dog) owned by Gail and Robert Bick
received the Cat and Dog of the Year awards from Town Clerk Diana Vachon.
8.
STORMWATER BUDGET REVIEW/SET RATES
Finance Director, Peter Frankenburg, and Water Quality Superintendent, Chris Robinson,
gave an overview of the Stormwater Department and budget set up to meet stormwater
permit requirements and manage the stormwater collection system in town. The budget
for three quarters of the year is $379,853 supported by stormwater fees and transfers from
the General Fund. Eventually the budget will be fully covered by stormwater fees. The
ERU rate to be phased in over three years will be $5.20 per month per ERU. The
stormwater charge will be part of the water/sewer bill or a separate mailing for those not
being served by municipal water/sewer. There is a different ERU fee for larger single
family residential parcels and non-residential parcels. A stormwater utility was formed
as all properties, including tax exempt properties, create stormwater runoff, and will
contribute to stormwater management. There is a credit system for non-residential
properties such as Shelburne Museum, Shelburne Farms, and commercial properties that
can satisfy the standards in the credit manual.
There was discussion of covering recurring expenses associated with the state stormwater
permit, administrative costs (consultants, etc.), and needed capital projects. The
phosphorus control plan shows what needs to be done to achieve the requirement of
removal of 20% of the phosphorus load going into the lake from Shelburne.
MOTION by Jerry Storey, SECOND by Kate Lalley, to approve the Stormwater
Budget as presented with an ERU equal to 3,801 s.f. and a rate of $5.20 per ERU per
month. VOTING: unanimous (4-0); motion carried.
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9.
ECONOMIC DEVELOPMENT DISCUSSION (continued)
The Selectboard reviewed the draft mission statement, staffing, and designated downtown
status.
Mission Statement
There was agreement the mission statement should be framed to cover community
development, not just economic development. The statement should be short with key
concepts noted. Measurable outcomes should be identified and fleshed out in a strategic
plan. Measurable outcomes could include increasing the grand list and creating
employment opportunities in town. There was public comment on the mission statement
also addressing protection of the environment and supporting recreation.
Mike Ashooh and Jerry Storey will work on the draft mission statement. All Selectboard
members are asked to submit suggested text. A holistic framework with planning and
community development is the approach.
Staffing
Lee Krohn reported hiring planning/zoning/community development staff is a work in
progress. The focus now is hiring a new Town Planner. Being creative with how staffing
is addressed will be considered.
Designated Downtown
MOTION by Jerry Storey, SECOND by Kate Lalley, to initiate the planning process
to establish a designated downtown.
DISCUSSION:
• Gail Albert urged involving more people in town in the process.
VOTING: unanimous (4-0); motion carried.
10.
DELINQUENT TAXES
Lee Krohn suggested tax abatement from the Board of Abatement be pursued on
delinquent property taxes due on a mobile home that no longer exists and the owner no
longer resides in the state, and a tax sale be pursued on several properties with
significant, long running delinquencies where property owners have made little or no
attempt to pay taxes nor respond to requests to explain circumstances. The Selectboard
concurred.
11.
ISSUES & SCHEDULING
Continuing and upcoming issues to be addressed include community development,
organization of the Planning & Zoning Office, budget, capital items, and promoting
efficiencies. Other matters will be handled as they arise.
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12.
LIQUOR LICENSE
MOTION by Luce Hillman, SECOND by Kate Lalley, to convene as the Liquor
Control Board. VOTING: unanimous (4-0); motion carried.
First Class Liquor License: Fiddlehead Tasting Room, 6305 Shelburne Road
MOTION by Jerry Storey, SECOND by Kate Lalley, to approve a First Class liquor
license for the Fiddlehead Tasting Room, 6305 Shelburne Road, and authorize the
Selectboard Chair and/or Town Manager to sign on behalf of the Selectboard.
VOTING: unanimous (4-0); motion carried.
MOTION by Luce Hillman, SECOND by Kate Lalley, to adjourn the Liquor
Control Board and reconvene the regular meeting. VOTING: unanimous (4-0);
motion carried.
13.
ADJOURNMENT
MOTION by Jerry Storey, SECOND by Kate Lalley, to adjourn the meeting.
VOTING: unanimous (4-0); motion carried.
The meeting was adjourned at 9:25 PM.
RScty by tape: MERiordan

_____________________________
For the Selectboard

_____________________________
Date

LaPlatte River Marsh Natural Area Access and Inclusion Project
Summary
The Nature Conservancy (TNC) in Vermont and the Town of Shelburne respectfully request a grant of
$700,000 from The VOREC Community Grant Program towards building the first phase of a fully
accessible boardwalk at our LaPlatte River Marsh Natural Area to connect people with nature. This
project aligns with the five VOREC steering committee pillars because it supports improvement in
recreational infrastructure and trail access; has a primary goal of making the outdoors a just, diverse,
equitable, and inclusive space for all people; and has the potential to positively impact local recreational
communities and economies within the Champlain Valley by offering connections to nature in a largely
developed area.
Project Description
The Nature Conservancy in Vermont is a leader in safeguarding the natural heritage of the Green
Mountain State. For 60 years, the Vermont chapter has helped conserve over 300,000 acres of land,
1,500 miles of shoreline, and manages and maintains 58 natural areas that are open to the public—
including our LaPlatte River Marsh Natural Area in Shelburne. During COVID, our natural areas have seen
record-high visitation as people seek connection and solace in the natural world—even tripling at some
natural areas in Chittenden County. It is now more important than ever that we implement thoughtful
management and maintain our trails to provide recreational opportunities for visitors and protect
the unique natural communities that exist here.
TNC’s LaPlatte River Marsh Natural Area lies at the southern end of Shelburne Bay in the town of
Shelburne, in Chittenden County. Nestled in a small basin underlain almost entirely by limestone, the
site includes a rich complex of aquatic and wetland communities at the confluence of the LaPlatte River,
McCabe’s Brook, and Lake Champlain. These communities harbor many plant species that are rare and
uncommon in the state, as well as an estimated 60 bird species, 20 species of mammals, and 50 species
of reptiles, amphibians, and fish that breed in or near the wetlands. In 2017, these diverse
wetland communities were designated a Class 1 wetland by the State for being “exceptional or
irreplaceable in their contribution to Vermont’s natural heritage.”
The unique features of the LaPlatte River Marsh Natural Area make it an ideal place to improve
accessibility. The clay soils that promote so much natural diversity, also make it very difficult to
maintain the existing trail, which is often very muddy and full of roots as it becomes more and more
compacted with increasing use. Installing a boardwalk would lift visitors out of the muddy clay, prevent
further compaction and limit erosion and runoff from expanding social trails that seek to avoid the mud.
In addition to the environmental benefits of improving the trail at LaPlatte, there are many community
benefits to this project as well. The Natural Area is contiguous with other protected floodplain forests
and a Lake Champlain shoreline park, both owned by the Town of Shelburne as conservation areas,
and the State’s fishing access for Shelburne Bay. It is adjacent to the Shelburne Recreation Trail, owned
and managed by the Town. This project will connect to the Shelburne recreation path, providing a link to
downtown Shelburne and significantly growing the outdoor recreation infrastructure in the local
community. It will offer a quiet, contemplative visitor experience to one of the most exceptional
wetlands in the state—in contrast to most of the accessible, multiuse recreation paths in Chittenden
County, such as the Burlington Bike Path.

Furthermore, this project can serve communities beyond the Town of Shelburne. Given its proximity to
local schools and universities, retirement communities, and the Burlington/Winooski urban
area, our LaPlatte River Marsh Natural Area is poised to be a destination for recreation, if the
infrastructure is upgraded to be more welcoming and accessible. Our Natural Area’s strategic position in
the heart of Chittenden County, Vermont’s most diverse region, make it an ideal location to encourage
diverse groups of visitors that may not have traditionally had access to nature. We also hope to work
with Green Mountain Transit to provide public transportation to the trailhead for residents in the
Burlington/Winooski area who may not otherwise have access. Our hope is that an improved trail
system will fill a needed gap in the greater Chittenden County by appealing to a wider audience and
increasing feelings of safety and accessibility for first-time visitors and other non-traditional recreation
groups.
We’ve constructed and stewarded two fully accessible boardwalks, at Raven Ridge Natural Area in 2018
and Eshqua Bog Natural Area in 2014, but recent events and conversations on diversity, equity, and
inclusion have caused us to rethink how we carry out our conservation projects. To best
serve all people in our communities, we need to involve them in the process – listen to what excites
them about outdoor exploration and recreation, in addition to their challenges, needs, and barriers in
connecting with nature. We will deliver on this commitment to engaging with new audiences and
connecting people of diverse backgrounds and ability levels by hosting listening sessions, discussions,
and community events with a wide breadth of local organizations—from regional NAACP branches to
the VT Department of Disability, Aging, and Independent Living.
After this multi-year project is complete, we will measure success based on trail counter data (installed
2018), as well as our voluntary survey at the trailhead that helps us identify demographics and
motivating values of our visitors. Using these two tools, we will be able to measure the
increase in visitors and collect visitor responses and engagements around the new boardwalk, in hopes
that they will more accurately represent the changing demographics of Chittenden County. We also
hope that this project will result in new relationships with local diversity, accessibility, and inclusion
organizations so that these partners can influence our conservation work to be more just and equitable
moving forward.
Funding Details
The first phase of this project will take place from Winter 2021-Fall 2022, with goals of constructing a
1900’ boardwalk with a wildlife viewing platform and improvements to signage and parking area. The
second phase of the project, the construction of a 1400’ continuation of the boardwalk with a 300’
accessible trail connector to the Shelburne Recreation Trail, will be completed in Summer/Fall of 2023.
Each phase’s estimated cost is $699,500 and $475,000, respectively. This $700,000 VOREC funding
would support the first phase of this multi-year project.

Draft Budget
Item

Budget
$4,000
$20,000
$25,000

Permitting
Community Outreach/Events
Staff time
Phase I
1,900’ accessible boardwalk
Wetland obs. platform
Parking area
Signage
subtotal
Phase II
1,400’ accessible boardwalk
300’ accessible trail connector
subtotal

VOREC Funding

$617,500
$20,000
$12,000
$1,000
$699,500

TOTAL

$455,00
$20,000
$475,000
$1,174,500

Timeline for the project:
• Winter 2021-2022:
o Engage various interest groups in the Shelburne and greater Chittenden County
area to understand gaps and desires around access to natural areas.
o Engage Green Mountain Transit around adding a bus stop on Bay Rd.
o RFP for a trail/boardwalk design.
• Spring 2022:
o Finalize design and begin permitting process.
o RFP for trail building.
o Continue conversations with local disability and other organizations.
• Summer 2022:
o Finalize permitting.
o Begin construction of accessible parking area.
o Begin construction of the first half of the boardwalk (Phase I).
• Fall 2022:
o Finalize construction of Phase I of the boardwalk.
• Summer 2023:
o Begin construction of Phase II of the boardwalk and accessible connector trail.
• Fall 2023
o Grand opening of completed project
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Shelburne Policy on Animal Coexistence
Section A: Policy
This Policy is intended to guide the ways in which Town employees, as well as
Town contractors and volunteers, interact with our animal neighbors and wildlife.
The Town of Shelburne values all species as an integral part of the community and
advocates for a harmonious coexistence behavioral style whenever interactions
occur. While this policy is intended primarily for town personnel and associated
stakeholders, it is also meant to inspire all Shelburne residents and Town visitors to
be thoughtful and respectful in their interactions with animals and wildlife. Town
employees, as well as contractors and volunteers working with the Town, will be
guided by the following principles in the course of their activities and when
dealing with the public in the course of interactions with animals and wildlife.
The purpose of this Policy is to transform conflict between wildlife, animals and
humans into a more symbiotic state of greater coexistence. This Policy is also
intended to ensure that the interactions among human, domestic animals and
wildlife are consistent with the goal of maintaining and valuing healthy
populations of all native species as valued natural resources that define the Town
of Shelburne’s character and heritage.
The Shelburne community recognizes the ethical and biological importance of
maintaining a healthy ecosystem as well as the concept that a healthy natural
environment increases the quality of life for the citizens of Shelburne. The
community understands that its policies regarding development, transportation,
recreation, and energy consumption ultimately impact habitat and other natural
resources. The human causes of natural resource degradation are not always
immediately apparent and are too often left unrecognized until it is too late and
valued resources are lost. While adverse impacts can sometimes be identified and
mitigated, it is the sum of direct and indirect impacts that, over time, undermines
the health of the ecosystem.
This Town Animal Coexistence Policy is a set of principles to be implemented in
procedures and protocols which establish rules and guidance for managing
interspecies conflicts, providing assistance in resolving common domestic animal
problems, conserving wildlife, and helping to enable a sustainable, healthy, local
ecosystem consistent with the Town Plan.
Section B. Principles

1. All species - human and animal -- shall be able to coexist in Shelburne’s
ecosystem and have intrinsic value.
2. The health of wildlife relates directly to the health of the ecosystem.
3. Humans have an obligation to protect the right of wildlife to exist at both
the species and individual levels, and protective efforts must be proactive
to be effective.
4. Wildlife protection requires an approach that preserves necessary wildlife
habitat and natural resources in Shelburne.
5. Humans and wildlife, although facing situations of conflict in a human
dominated landscape, can and should successfully coexist.
6. Humane solutions to human-wildlife interactions are effective and should
be prioritized.
7. Policies and practices in a changing environment must be defined by the
best available scientific and community knowledge.
8. Regulations and practices related to animal coexistence will be developed
through collaboration with interested residents, town employees and
other stakeholders.

___________________________________________________________

APPENDICES
Section A. Key Definitions
Animal: Refers in this policy to all members of the animal kingdom, including
humans, unless otherwise stated. However, human to human interactions and
coexistence are not a consideration of this policy.
Humane: 1) Prioritizes non-lethal solutions whenever possible. 2) When necessary,
provides for truly humane death in a way that minimizes physical suffering and
emotional trauma.
Wildlife: This term refers to all organisms that grow or live wild in an area and
which have not been introduced by humans. This includes both animals and plants,
although the phrase often places emphasis on animals more than plants. Fish and
other aquatic organisms are included in the use of the word.
Habitat: In general, this term refers not just to terrain that lacks human
development, but to any environment that is home to wildlife. Specifically, it can
also mean an environment demonstrated as being decisive to the well-being of a
species of wildlife at any period in its life including breeding and migratory
periods as defined by the Vermont Department of Fish and Wildlife (under 10
V.S.A. §6086(a)(8)(a)).
Animal Coexistence: “Scientists define coexistence as a ‘dynamic but sustainable
state in which humans and [wildlife] adapt to living in shared landscapes (Carter,
N.H. and Linnell, J.D.C. 2016).’ To share space in perpetuity, conflict—even
where unlikely or merely perceived—can typically be avoided with preventative
measures. The best available modern science points to non-lethal techniques and
changes in human behavior as more effective (relative to lethal measures) at
reducing costs and preventing conflicts with wildlife over the long-term. Nonlethal methods are context dependent and require adaptive responses over time.
Therefore, coexistence looks different depending on the place: the wildlife,
domestic animals, humans, terrain, and climate all play a part (from Coexistence:
Living Harmoniously with Wildlife in a Human-dominated World by Michelle L.
Lute, PhD, International Fund for Animal Welfare, 2019)."
Section B. Suggested Best Practices

1. Town department employees
a) The Town will assign the responsibility to develop best practices to a
"Coexistence Champion". This champion will develop the practices and help
train Town employees to ensure the prevention and effective management of
issues of conflict between animals and Town employees, Town contractors and
volunteers working for the Town. Such practices will be built on the principles
stated in this policy, and will promote the most humane solutions to humanwildlife interactions.
b) Town employees shall receive ongoing training on issues related to animal
coexistence and be provided with appropriate background education about the
context in which they operate (ex. key ecological corridors in Shelburne)
c) All Town operating departments shall review and modify their procedures to
identify actions which are not in compliance with this policy. Because
contractors hired by the Town should also adhere to this policy, Town
departments hiring contractors will be responsible for ensuring that contractor
procedures adhere to the policy. Contractors working on Town projects could be
required to sign a policy compliance statement, acknowledging that they have
reviewed, understand and will comply with policy when implementing a project.
d) The Town will update employee job requirements to ensure they adhere to the
policy. Job descriptions shall be reviewed and updated regularly by the Policy
Champion and an appropriate staff member with thorough knowledge of Town
job descriptions to ensure that they most effectively forward the goals of this
policy.
e) The Town will enable pathways for personnel to access updated
training/educational resources related to this policy.
f) All Town operating departments shall minimize activities that are harmful to
the habitats of our wildlife.
g) Town staff should be prepared to pass on policy-related resources to Town
residents and visitors.
Police
Police department incident management procedures and job requirements shall
be reviewed for improvements that will forward the goals of this policy. Specific
actions will need to be defined.

Town staff
Staff procedures and job requirements shall be reviewed for improvements that
will forward the goals of this policy. Specific actions will need to be defined.
Staff shall also review licensing procedures for dogs and cats for improvements
related to policy goals. For example, outdoor cats could be required to wear
bells.
Animal control
Currently, the Shelburne animal control officer (ACO) is responsible primarily
for actions regarding issues with animals. The ACO’s job requirements shall be
reviewed to achieve portions of this policy. At the very least, a strong
commitment to the principles underlying this policy and communication skills
that would adequately allow for training and advising Town employees and
contractors and providing information and guidance to Town residents and
visitors shall be requisite qualifications for the person in this role. Procedures
need to be developed for the handling of events that happen when the ACO is not
on duty.
a.

ACO responsibilities - Wildlife

1. Data collection
• monitor incidents by date, species, character of incident, solution
• monitor indicator species
• compile and provide data summary reports to Town officials and
residents
2.
Response to situations
• injured or orphaned wildlife
• aggressive animals
• abnormal animal behavior
• disposal of dead animals
• destruction of property
• human misbehavior towards animals
• managing human-animal interactions as necessary
3.
Reporting situations, violations of wildlife law, etc.
4.
Creating and distributing periodic summary reports related to the policy to
the Selectboard, relevant Town committees, Town manager and residents.
5.
Training or arranging training for Town employees and contractors

6.
Maintaining communications with relevant Town committees and other
wildlife professionals
7.
Advising and educating the public in policy-related matters
b. ACO - Wildlife and Agricultural Animal Situations
• managing and reporting escaped pets and livestock, aggressive
animals, etc.
• reporting violations to appropriate authorities
• managing human-animal interactions as necessary
Highway Department
Road construction and maintenance practices shall take into account the principles
of this policy and mitigate impact to species and habitats. More proactive use of
road signage and other public signage shall be used to reduce situations of conflict,
such as vehicle/animal collisions, and to identify key locations such as wildlife
corridors.
Cemetery Department
Procedures shall be reviewed for improvements that will support the goals of this
policy. Specific actions need to be defined.
Zoning
Moving forward, zoning regulation updates and changes should embrace and
support the values expressed in this policy regarding animal coexistence and
protection.
Reporting by the public, data collection and responses by Town
employees
In general, there needs to be improved record keeping of human-animal
interactions so that factual data is available for review. Accurate data will
serve several useful purposes, including:
1. Defining positive and negative human-wildlife interaction patterns to allow
for developing and refining coexistence strategies,
2. Identifying wildlife corridors so that possible monitoring and protection
can be introduced,
3. Monitoring threats to and the health of species and family groups.
Reports of suffering animals, cruelty toward wildlife and illegal activity or
suspicion of illegal activity (such as out of season hunting and trapping)

directed at wildlife are currently brought to the VT Department of Fish and
Wildlife game warden for Shelburne, and that should continue.
It is also important for the public to understand that Shelburne’s ACO should
receive notification of such activities so data can be gathered. A protocol for
acquiring and processing such information would need to be created. Perhaps
the game warden could automatically share reports received from Shelburne
residents with the ACO. In the event that a resident reaches the ACO first, the
ACO could notify the game warden. The Human Society office in Burlington
might also serve a role in data collection. Individual residents will have their
differing inclinations about who to talk to.
Given limitations on the availability of the game warden and the ACO (the
latter most likely will work part time), having multiple sources to contact
seems reasonable, especially in cases where an immediate response is
required.
Other potential legal violations concerning wildlife, including intentional
poisoning, should be directed to the VT Department Of Fish and Wildlife. The
ACO will need to be notified.
In the case of illegal activity directed at domestic or ag animals, the ACO or the
police department will explain how to file a complaint. In situations where the
animal is in imminent danger, the Vermont State Police could also be called.
2. Guidance for Town volunteers on commissions, boards and committees
dealing with everyday human-wildlife interactions
The Selectboard shall regularly review and revise its guidance for and
requirements of the volunteer organizations working on behalf of the Town with
respect to this policy. Town employees, as well as contractors and volunteers
working for the Town, shall be educated regarding this policy and related
requirements. Education and training of town affiliates shall be ongoing. Moving
forward, zoning regulation updates and changes should embrace and support the
values expressed in this policy regarding animal coexistence and protection.
The Natural Resources and Conservation Committee could function as
representative for this policy, providing ongoing support for further developments
to the policy and helping to ensure that it is implemented and followed. As an
alternative, the Selectboard could also consider forming a specific “animal
coexistence committee” for this purpose as well as to develop and focus on best
practices. Any designated committee would have a role in assisting the

Coexistence Champion with training Town employees and contractors and in
educating the public about the policy.
3. Education of the public (residents and visitors)
The Town of Shelburne shall support and encourage through education and
outreach programs public use of the most current and humane solutions in their
interactions with wildlife at home and elsewhere. These resources should at the
least be made available on the Town website and via hand out documents at town
hall.
4. Key resources lists should be widely available
Summary of resource lists:
1. List of area rehabilitators
2. List of humane wildlife management businesses
3. Guides to understanding/addressing wildlife issues by species
4. Guides for coexisting with wildlife
5. Resources for public reporting of cruelty towards wild or domestic animals
or suspected violations of law or other concerns
6. Resources for training
7. Very partial suggested list of topics/resources for public education
A.
List of area wildlife rehabilitators
Vermont wildlife rehabilitators (note that rehabilitators volunteer their time and
don’t charge for services so donations are appreciated. Also, rehabilitators tend
to specialize in certain species).
Find a list here -- shorturl.at/hzITZ

B. Local humane wildlife management businesses
Heart Wildlife Removal; contact JoAnn Nichols, 802-651-6863,
info@heartwildliferemoval.com, https://www.heartwildliferemoval.com/
For a consumer Guide to choosing a humane wildlife control company:
https://www.humanesociety.org/resources/choosing-wildlife-control-company

C. Guides to understanding/addressing wildlife issues by species
https://www.humanesociety.org/resource/wildlife-management-solutions
https://wildlifehelp.org/
https://vtfishandwildlife.com/node/256 (VT Dept. Of Fish & Wildlife guide to
managing bears on your property)
Tips on living with bears from the NH Harris Center -- shorturl.at/moLR7

D. Guides for coexisting with wildlife
1. Tips for coexistence with wildlife
https://www.awarewildlife.org/how-to-live-with-wildlife
2.

Making the home wildlife-proof
https://www.oakville.ca/assets/general%20%20environment/Wildlife_ProofingProperty_Factsheet.pdf

3.

Making the yard more wildlife friendly
Bringing Nature Home and Nature’s Best Hope by Douglas Tallamy
Planting in a Post-Wild World by Claudia West

E. Resources for public reporting of cruelty towards wild or domestic animals
or suspected violations of law or other concerns
1. For wildlife violations, contact VT Department of Fish & Wildlife:
https://vtfishandwildlife.com/contact/report-a-violation
or call 1-800-75ALERT (1-800-752-5378) anytime the violation is in progress
or time sensitive.
To contact a game warden: https://vtfishandwildlife.com/contact/contact-awarden
Shelburne area game warden is Dana Joyal, 878-7111 (state police phone) and
498-5469 (cell)

2.

For wildlife and domestic violations, contact:
Shelburne animal control officer Bob Lake: 802-985-8051 or
https://vtfishandwildlife.com/contact/contact-a-warden
And Chittenden Humane Society: (802) 862-0135 or (802) 862-0135
Or HSCC Helpline: (802) 862-0135 ext. 29 or helpline@hsccvt.org

3.
For concerns or questions about a wild animal, including wild animals that
are injured or abandoned. Resource:
https://vtfishandwildlife.com/sites/fishandwildlife/files/documents/Learn%2
0More/Living%20with%20Wildlife/Rehabilitation/Wildlife_Rehabilitator_L
ocator_Map.pdf
Contact:
•
•

4.

Shelburne animal office Bob Lake: 802-985-8051 or
https://vtfishandwildlife.com/contact/contact-a-warden
VT Department of Fish & Wildlife, 802-828-1000 or
fwinformation@vermont.gov.

For concerns or questions about a domestic animal
Chittenden Humane Society: (802) 862-0135
Or HSCC Helpline: (802) 862-0135 ext. 29 or helpline@hsccvt.org

5.

For concerns about a human who is bitten or scratched by an animal
Develop a response protocol.

F. Resources for training
Animal Cruelty Investigation training has been offered by the VT Humane
Federation in conjunction with the VT Criminal Justice Training Council.
VT Criminal Justice Training Council, 317 Academy Road - Main Building
Pittsford, VT 05763, 802.483.6228, or gail.williams@vermont.gov

VT Humane Federation https://www.vermonthumane.org/animalcruelty/training/
Training in humane interventions and in human-wildlife coexistence for both
town employees and residents is available through Heart Wildlife Removal.
Heart is the only humane wildlife removal company registered in Vermont.
Education and outreach are central to their mission. They provide Animal
Control Services for the City of South Burlington, and provide training for
officers and ACOs in this regard.
Heart Wildlife Removal: contact JoAnn Nichols, 802-651-6863,
info@heartwildliferemoval.com, https://www.heartwildliferemoval.com/
G. Very partial suggested list of topics/resources for public education
1.
2.
3.
4.
5.
6.

Use the Town website or create one for the purpose
Displays and material in the Pierson Library
Create fact sheets on species that tend most to interact with the public
Offer classes to the public on coexistence and related issues
Address the issue of speeding and destruction of wildlife
Identify wildlife corridors and especially places where wildlife tend to cross
roads and find ways to caution drivers
7. Provide education regarding impacts of animal waste on water quality, etc.
8. Get the public involved in educating the public and invite guest speakers
9. Organize volunteers to help keep parks clean of pet waste
10.Educate about animal behaviors that are threatening versus behaviors that
are normal (including what to do if an animal is acting strangely)
11.Take advantage of all Shelburne resources for getting the word out (FPF,
Shelburne News, Town website, retail stores, vet offices, pet food stores,
Town office, dog park, local dog rescue/adoption organizations, doggie
daycare/boarding facilities, schools, etc.)

DRAFT MISSION STATEMENT RE: COMMUNITY DEVELOPMENT
For review and discussion on August 24, 2021

PROBLEM
Shelburne has not fully utilized its economic potential to meet the increasing financial costs of Town
services and ready us for the considerable capital investment in infrastructure and facilities which will be
required in the near-term. Rather, we have relied on unsustainable increases in property tax rate.

SOLUTION
A determined Town effort to expand the local economy by directly encouraging business and enterprise
investment. Increased commercial activity creates property value, produces local jobs, keeps more
dollars at home, and broadens opportunities for lasting environmental conservation.

MISSION
The Town will stimulate business and enterprise investment in it by:
a. Building active collaboration of Town government and commercial interests on desired development
goals
b. Reforming zoning and related regulation to simplify processes of application and approval,
c Identifying and codifying resource conservation practices in regulation
d. Reorganizing the Town Department of Zoning & Regulation by October 1, 2021 to be responsible for
the interrelated functions of economic development and community planning,
e. Initiating the development of a Community Development Strategic 5-Year Plan by convening a
community session in November 2021 dedicated to exchange of views on desirable development
f. Identifying and targeting business and commercial opportunities consistent with Shelburne core
values, as these are represented in the Town Plan, for active pursuit by staff of the reorganized
Department of Planning and Development.

KEY STRATEGIES
The key strategies in the mission are:
Active collaboration with businesses and not-for-profit enterprises on the preferred Town economic
future; a staffed Town planning and development function; seeking broad community consensus on
development; and, incorporation of core Shelburne values - as these are represented in the Town Plan into economic expansion objectives.

POLICY TO DETERMINE LOCATION OF STREET LIGHTS
OPTION A
No installation without written permission of the Town Manager or
Selectboard
PURPOSE
The purpose of this policy is to provide consistent criteria when determining the location
of current and future street lights. The policy will consider the level of safety for
vehicular and pedestrian traffic provided by the lights, the amount and cost of energy
used and the impact of lights on the built and natural environment.
CRITERIA
In general, street lights will be located at intersections of Town streets with major
collector roads such as Spear Street and Harbor Road and at all intersections of Town
streets and roads with Route 7. Private drives with more than 10 homes will also qualify
to have a street light located at similar intersections. Within residential developments,
street lights may be considered at intersections along secondary collector roads that tie
directly into major collector roads, if requested by individuals or neighborhoods as
outlined below under the paragraph on application for the addition or removal of street
lights.
The request will be considered with respect to traffic and pedestrian volume, a
comparison of nighttime versus daytime accident rate, presence of sidewalks, proximity
to school and public transportation routes, and other pertinent data for a specific location
or similar location.
Street lights may be located where it is determined that sufficient hazards exist to
vehicular and pedestrian traffic due to permanent roadway structures such as bridges or
roadway geometry and reflectorized warnings are deemed inadequate.
Street lights may be located at entrances to Town facilities that have night time
operations.
Light fixtures will also be located in a generally every other pole configuration along
Falls Road, Marsett Road, Church Street, Harbor Road to School Street and Route 7 from
Citizen’s Bank to Bostwick/Marsett Road. Implementation of The Village Streetscape
Plan may result in the installation of decorative lighting within portions of the Village
District.

APPLICATION FOR THE ADDITION OR REMOVAL OF STREET LIGHTS
An individual or neighborhood organization may submit a written request for the
installation or removal of a street light. The request shall be to the Town Manager and
indicate the reason for the addition/removal and the location by street and pole number.
A decision by the Town Manager will be given within 14 days of receipt. Decisions on
the locations of street lights may be appealed to the Selectboard.

If a neighborhood wishes to apply for street lights that do not qualify for installation as
specified in this policy, the neighborhood must form an association as a legal entity and
apply to the Town for streetlights at specific locations in their neighborhood.
In neighborhoods served by above ground electrical service, upon approval by the Town,
the association may contract directly with Green Mountain Power Company (GMP) for
the installation of streetlights on existing poles. The association would then be billed
directly by GMP for the cost of the light at the then applicable tariff.
If the neighborhood is served by underground electric service, the cost to install street
lights must be borne by the association. The lights may be installed in the Town rightof- way under conditions governed by a license with the Town. The association must
contract with Green Mountain Power Corporation for the provision of energy necessary
to operate the lighting system at the prevailing rates authorized by the Public Service
Board.
In no case may a streetlight be installed within a Town highway rights of way without
the express written approval of the Town Manager or Selectboard, as provided in this
Policy.

SPECIFICATIONS FOR STREET LIGHTS
Specifications for the type and lumen output of fixtures will be contained in the Town of
Shelburne Public Works Specifications.
Adopted this 24th day of January, 2010.
Amended on November 22, 2011
Amended on August 24, 2021

Mike Ashooh, Chair
For the Shelburne Selectboard

POLICY TO DETERMINE LOCATION OF STREET LIGHTS
OPTION B
No installation without written approval; Selectboard has sole
jurisdiction
PURPOSE
The purpose of this policy is to provide consistent criteria when determining the location
of current and future street lights. The policy will consider the level of safety for
vehicular and pedestrian traffic provided by the lights, the amount and cost of energy
used and the impact of lights on the built and natural environment.
CRITERIA
In general, street lights will be located at intersections of Town streets with major
collector roads such as Spear Street and Harbor Road and at all intersections of Town
streets and roads with Route 7. Private drives with more than 10 homes will also qualify
to have a street light located at similar intersections. Within residential developments,
street lights may be considered at intersections along secondary collector roads that tie
directly into major collector roads, if requested by individuals or neighborhoods as
outlined below under the paragraph on application for the addition or removal of street
lights.
The request will be considered with respect to traffic and pedestrian volume, a
comparison of nighttime versus daytime accident rate, presence of sidewalks, proximity
to school and public transportation routes, and other pertinent data for a specific location
or similar location.
Street lights may be located where it is determined that sufficient hazards exist to
vehicular and pedestrian traffic due to permanent roadway structures such as bridges or
roadway geometry and reflectorized warnings are deemed inadequate.
Street lights may be located at entrances to Town facilities that have night time
operations.
Light fixtures will also be located in a generally every other pole configuration along
Falls Road, Marsett Road, Church Street, Harbor Road to School Street and Route 7 from
Citizen’s Bank to Bostwick/Marsett Road. Implementation of The Village Streetscape
Plan may result in the installation of decorative lighting within portions of the Village
District.

APPLICATION FOR THE ADDITION OR REMOVAL OF STREET LIGHTS
An individual or neighborhood organization may submit a written request for the
installation or removal of a street light. The request shall be to the Town Manager
Selectboard, and indicate the reason for the addition/removal and the location by street
and pole number. A decision by the Town Manager will be given within 14 days of
receipt. Decisions on the locations of street lights may be appealed to the Selectboard.
Upon receipt of such request, the Selectboard shall place the matter on an agenda for an upcoming
meeting, the timing of which shall be at its sole discretion.

If a neighborhood wishes to apply for street lights that do not qualify for installation as
specified in this policy, the neighborhood must form an association as a legal entity and
apply to the Town for streetlights at specific locations in their neighborhood.
In neighborhoods served by above ground electrical service, upon approval by the Town,
the association may contract directly with Green Mountain Power Company (GMP) for
the installation of streetlights on existing poles. The association would then be billed
directly by GMP for the cost of the light at the then applicable tariff.
If the neighborhood is served by underground electric service, the cost to install street
lights must be borne by the association. The lights may be installed in the Town rightof- way under conditions governed by a license with the Town. The association must
contract with Green Mountain Power Corporation for the provision of energy necessary
to operate the lighting system at the prevailing rates authorized by the Public Service
Board.
In no case may a streetlight be installed within a Town highway rights of way without
the express written approval of the Selectboard, as provided in this Policy.

SPECIFICATIONS FOR STREET LIGHTS
Specifications for the type and lumen output of fixtures will be contained in the Town of
Shelburne Public Works Specifications.
Adopted this 24th day of January, 2010.
Amended on November 22, 2011
Amended on August 24, 2021

Mike Ashooh, Chair
For the Shelburne Selectboard
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1. PROJECT PLANNING
1.1 Location
The Town of Shelburne is located in Chittenden County, Vermont. It adjoins Lake
Champlain (including Shelburne Bay) to the west and is located on the southern edge of
the most densely developed portions of Chittenden County.
The Town of Shelburne operates two wastewater treatment facilities:



Plant No. 1 is located near Shelburne Bay off Bay Road, and serves the northern
portion of the Town.
Plant No. 2 is located west of Shelburne village, off Harbor Road, and serves the
central and southern portions of town, including the village area and some
neighborhoods north of the LaPlatte River.

The location of the two plants are shown on Figure 1 in Appendix A and a more
detailed map showing the extent of the Town’s sewer collection system is included in
Figure 2 in Appendix A.

1.2 Environmental Resources Present
The State of Vermont Agency of Natural Resources Atlas was reviewed to identify
possible environmental resources present in and around the project areas. An
Environmental Report will need to be prepared for the project that catalogues
environmental resources in the vicinity of the proposed project in more detail, and it is
expected that due to the scale of this project it will require a Finding of No Significant
Impact (FONSI)
The following environmental resources are noted to exist in the project areas:
Plant No. 1
 There is a small area of mapped flood hazard area associated with Munroe Brook,
in the far northwest corner of the site.
 The parcel includes mapped prime agricultural soils. However, the site has been
heavily disturbed by construction of the wastewater treatment facility, and the
fragmented nature of property ownership eliminates any agricultural value the site
may once have had.
 The outfall sewer crosses shorelands and wetlands around the outlet of Munroe
Brook into Lake Champlain.
No rare, threatened or endangered species, significant natural communities, river
corridors, or floodways are known to exist within the Plant No. 1 site.
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Plant No. 2
 There is a flood hazard area, floodway, Class I wetland, and significant natural
community extending along the western portion of the site, all associated with
McCabe Brook.
 The 2 parcel includes mapped prime agricultural soils. However, the site has been
heavily disturbed by construction of the wastewater treatment facility, and the
developed nature of property ownership limits the site’s suitability for agricultural
uses.
 Rare, Threatened or Endangered Species are mapped along the western portion
of the site, also associated with McCabe Brook.
Force Main Routes
 There is an extensive area of river corridor, flood hazard area, floodway, class I
wetland, and significant natural community associated with the LaPlatte River,
which will need to be crossed by any feasible force main route. These resources
are primarily located in an undeveloped area east of the Ti-Haul Trail and west of
the VRS railroad tracks.
 Rare, Threatened, or Endangered Species are widely mapped, but are primarily
located in the undeveloped area east of the Ti-Haul Trail and west of the VRS
railroad tracks.
 Mapped prime agricultural soils are widespread between Plant No. 1 and Plant
No. 2, but in many areas they have either been already impacted by
infrastructure construction, or are on fragmented properties with little agricultural
value.
 An area of conserved land exists, and is geographically coincident with the other
environmental resources described above, in the undeveloped area east of the
Ti-Haul Trail and west of the VRS railroad tracks.
Detailed mapping of archeological resources is not typically available, but a review of
the proposed project will be requested from the State Historic Preservation Office.

1.3 Population Trends
The Town of Shelburne’s sewer service area is not coincident with any active political or
census division, therefore, a precise population estimate for the Town’s sewer service
area is not available.
The American Community Survey census information for the Town of Shelburne
indicates that the Town of Shelburne population has a population of 7,144 in 2010. The
Town of Shelburne had a population of 6,944 in 2000, giving a population growth of
approximately 2.8%. Historical and projected populations for 2000 through 2030 are
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shown in the Table 1.1. It should be noted that a town-wide population increase of
8.1% is projected from 2010 to 2030.
Table 1.1
Shelburne Population Projections
Year
2000(1)
2010(1)
2020(2)
2030(2)

Population
6,944
7,144
7,512
7,725

Notes:
1. American Fact Finder
2. The 2020 and 2030 population estimates were based upon the
Vermont Population Projection – 2010-2030 by Jones and Schwarz,
Vermont Agency of Commerce and Community Development, July
2013

1.4 Community Engagement
The wastewater needs of the Town of Shelburne have previously been discussed and
evaluated as part of the Shelburne, Vermont Comprehensive Plan which was last
updated in 2019.
Consolidation of treatment at the City of South Burlington’s Bartlett’s Bay Wastewater
Treatment Facility (BBWWTF) was initially presented as an option to the Selectboard in
June 2018, with public discussion and a decision not to pursue this option being made
at the Selectboard meeting held on July 28, 2020. These discussions have been
included as publicly warned agenda items, with supporting documentation related to
this option included with the meeting agenda posted on the Town of Shelburne’s
website. Prior to a bond vote, bond documents will have to be approved by the
Selectboard and a minimum of one publicly warned informational meeting will be
required. Due to the significant size and capital cost of the project, it is recommended
that additional methods of community engagement be conducted prior to holding a
bond vote, which may include extra public informational meetings, community site visits,
direct mailings, news coverage, and online outreach.

1.5 Previous Studies
Over the past 10 years, the Town of Shelburne has had several other studies and
evaluations done for the Town’s wastewater infrastructure. These include:


Town of Shelburne, Vermont Wastewater Treatment Facilities Planning Study,
prepared by Aldrich + Elliott, PC dated June 2013.
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Shelburne Development Analytical Tool Existing Conditions Report and Sewer
Capacity Forecast, prepared by Crane Associates, Inc. and Fregonese
Associates dated January 2015.
Wastewater Treatment Facility Consolidation Evaluation Report, prepared by
Hoyle, Tanner & Associates, Inc. dated January 2018, and Supplement #1, dated
May 2018

The Wastewater Treatment Facility Consolidation Evaluation Report was a preliminary
evaluation of alternatives to consolidate the Town of Shelburne’s wastewater facilities,
and considered four alternatives:
Alternative #1 – No consolidation. Refurbish Plant No. 1 and Plant No. 2
Alternative #2 – Consolidate treatment at Plant No. 2
Alternative #3 – Consolidate treatment at Plant No. 1
Alternative #4 – Consolidation at the City of South Burlington’s Bartlett Bay WWTF.
Of these alternatives, Alternatives #3 and #4 had the lowest capital and lifecycle costs,
and form the basis of the alternatives that are evaluated in greater detail in this report.

1.6 Scope
The purpose of this preliminary engineering study is to complete a more detailed
evaluation of Alternatives #3 and #4 presented in the Wastewater Treatment Facility
Consolidation Evaluation Report, select an alternative, and develop a recommended
wastewater treatment facility rehabilitation or upgrade project.
The scope of this preliminary engineering study includes:






Reviewing existing information about the Town of Shelburne’s wastewater
treatment facilities, including operating data from previous years
Developing design criteria, including influent flows and loadings, and anticipated
permit effluent limits
Developing detailed consolidation alternatives for pump station conversion, force
main alignments, and treatment processes
Estimating capital and operational costs and conducting a financial and nonmonetary evaluation to select preferred alternatives
Developing a proposed project, including preparing estimated construction costs
and a preliminary project schedule.
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2. EXISTING CONDITIONS
2.1 Introduction
The Town of Shelburne Wastewater Treatment Facilities Planning Study, completed in
July 2013 by Aldrich + Elliott, PC includes a detailed evaluation of existing conditions at
both Plant No. 1 and Plant No. 2. The Town is currently having a Phase I Sanitary
Sewer Evaluation Study (SSES) conducted on their collection system to develop a plan
to reduce the extraneous wet weather flows.

2.2 History of Existing Facilities
Plant No. 1 was constructed circa 1970 concurrent with the first sanitary sewer
collection systems in that area. This plant was originally an extended aeration plant
with gaseous chlorine disinfection. This plant was converted to a sequential batch
reactor (SBR) process in 2000 with a permitted capacity of 440,000 gpd. During this
upgrade/expansion project in which most equipment was replaced, ultraviolet (UV)
disinfection and tertiary filtration were added.
Plant No. 2 was constructed in the early 1950’s with primary treatment only and was
upgraded in the 1970’s to an extended aeration plant to provide secondary treatment.
The plant was converted to an SBR process in 2000 with a permitted capacity of
660,000 gpd. During the upgrade/expansion project in which most equipment was
replaced, UV disinfection and tertiary filtration were added.
A summary of the timeline for the major upgrades completed at the facilities is provided
in Table 2.1.
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Date
1950’s
1970
1973
1976
1987
1991

2000

Table 2.1
Timeline of Major Upgrades
Crown Road WWTF
Harbor Road WWTF
Plant No. 1
Plant No. 2
Began operation of
facility
Began operation of facility
Upgraded facility to
0.450 mgd
WWTF Upgrade
Addition of sludge storage
tank
Addition of sludge storage
tank
Upgrade to SBR, tertiary
treatment, and UV
Upgrade to SBR, tertiary
disinfection, and expanded treatment, and expanded from
0.450 mgd to 0.660 mgd
from 0.310 mgd to 0.440
mgd

2.3 Condition of Existing Facilities
A thorough evaluation of existing facilities was not conducted as part of this study. The
condition of existing facilities is described in detail in the Town of Shelburne Wastewater
Facilities Planning Study prepared for the Town of Shelburne by Aldrich + Elliott, PC,
dated July 2013.
Since the majority of the components of the two WWTFs were installed in 2000, most
equipment is still within, but approaching the end of its expected useful life of 20 to 25
years. Based on this timeline, most equipment installed in the facility upgrades in 2000
should be replaced within the next approximately 5 to 10 years.
While the current administrative, laboratory, maintenance, and support spaces at Plant
No. 1 and Plant No. 2 are currently in acceptable condition and adequately sized, the
majority of these functions are provided at Plant No. 2, which is likely to be converted to
a pump station as part of this project. Therefore, these functions will likely be
consolidated to the Plant No. 1 site. Current operator work spaces at Plant No. 1 are in
good condition, but they are not adequately sized for the entire sewer department’s
operations and will require expansion.

2.4 Financial Status of Existing Facilities
The Town of Shelburne maintains a separate enterprise fund for their sewer
department. Sewer fund budgeted and actual revenues and expenses are shown in
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Appendix B. Operating expenses for the Town of Shelburne’s sewer fund for FY2020
are summarized in Table 2.2, below.
Table 2.2
Sewer Operating Expenses
Item
Administrative Expense
Chemicals
Electricity
Insurance
Lab Testing & Equipment
Miscellaneous Expense
Plant Maintenance
Professional Services
SCADA
Heating Fuel & Utilities
Safety Equipment
Sludge Disposal
Collection System Improvement
Training & Travel
Truck Expense
Office Expense
Salaries
Employee Benefits
Total O&M
Debt Service - Plant No. 1 & No. 2
Debt Service - Collection System
Total Sewer Budget

FY2020
Budget
$64,853
$56,100
$211,430
$58,000
$26,000
$3,000
$106,500
$48,900
$25,000
$33,125
$2,200
$75,000
$170,000
$3,000
$10,000
$5,800
$353,806
$142,593
$1,395,307
$355,266
$227,534
$1,978,107

Notes:
1. Based on FY2020 budget provided by the Town of Shelburne

In FY2019, the sewer fund had $1,966,575 in revenues. As of early 2020, the Town
had $4,705,081 in outstanding sewer-related debt. Debt for the Plant No. 1 and Plant
No. 2 wastewater treatment facility improvements completed in the year 2000 is set to
be fully retired in FY2020. Debt for collection system improvements is set to retire at
varying points over the next 20 years, but will presumably be replaced with new debt
related to the Town’s ongoing efforts to rehabilitate and improve its collection system.
As of 2020, the Town’s sewer rate was $13.33 per thousand gallons, with a minimum
usage charge of 3,000 gallons. Under this rate, a typical residential sewer customer
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using 60,000 gallons per year (gpy) would pay about $800 per year for sewer service.
Billing is based on water meter readings, and in 2019 total calculated water usage was
approximately 148,395,000 gallons.

2.5 Water/Energy/Waste Audits
The Town of Shelburne has had an energy audit completed for their wastewater
facilities.
The proposed upgrades to the Town’s wastewater facilities are substantial enough that
there are limited opportunities to modify existing equipment to improve water, energy, or
waste efficiency, though several measures should be considered to improve the energy
efficiency of the proposed improvements:






Both Plant No. 1 and Plant No. 2 include rooftop areas that are well-suited for
solar photovoltaic (PV) installation. While installation of solar power
infrastructure is outside of the scope of this project, proposed buildings could be
designed to allow future installation of roof-top mounted PV panels.
Advanced sludge drying could significantly reduce the Town’s biosolids disposal
costs. While the sludge drying technology currently available is not well-suited to
small- to medium-sized facilities such as the Town of Shelburne’s, especially
when no source of waste heat is available, the proposed project should leave
space for future installation of sludge drying facilities.
Pumps and blowers should generally be run on variable frequency drives (VFD’s)
to allow motor output to better match the equipment’s power demand. Pumping
facilities should be equipped with additional storage to limit pump starts, allow
pumps to be operated on a more efficient region of their curve, and allow
pumping to take place during off-peak electrical usage.
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3. OPERATING CONDITIONS
3.1 Plant No. 1
3.1.1 Original Design Criteria
The original design criteria are provided in Table 3.1 with comparison to current
conditions based on operating data from January 2018 to December 2019.
Table 3.1
Plant No. 1 - Influent Design Criteria
Original Design
Current (2)
Parameter
Criteria (1)
Conditions
Average Daily Flow
0.440 MGD
0.284 MGD
Peak Daily Flow
0.925 MGD
Peak Hourly Flow
1.558 MGD
Biochemical Oxygen
225 mg/L
407 mg/L
Demand
832 lbs/day
908 lbs/day
Total Suspended Solids
225 mg/L
272 mg/L
832 lbs/day
622 lbs/day
(3)
Total Phosphorus
8.0 mg/L
Notes:
1. Source: Operations and Maintenance Manual, Wastewater Treatment Facility Upgrade dated January
2000.
2. Based on operating data from January 2018 to December 2019

3.1.2 Discharge Permit Limits
The current facility operates under Discharge Permit No. 3-1289 with an expiration date
of September 30, 2022 and defines the effluent limitations based on the permitted flow
of 0.440 mgd. Under Section I.A. of the Discharge Permit, the Town is allowed to
discharge from the treatment facility outfall (S/N 001) to Shelburne Bay/Lake Champlain
an effluent whose characteristics do not exceed the values presented in the Permit. A
summary of the permitted effluent limitations are provided in Table 3.2.
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Effluent
Characteristics
Flow (Annual
Average)
Biochemical
Oxygen Demand
(BOD5)
Total Suspended
Solids (TSS)
Total Phosphorus
(TP)
Total Ammonia
Nitrogen (TAN)
Total Kjeldahl
Nitrogen (TKN)
Nitrate/Nitrite
Nitrogen (NOx)

Table 3.2
Plant No. 1 - Permitted Effluent Limits
Annual
Monthly
Weekly
Maximum
Limits
Average
Average
Day
0.440 mgd
----269
lbs/year

--30 mg/L
70.1
lbs/day
30 mg/L
70.1
lbs/day
0.8 mg/L

--45 mg/L
105.1
lbs/day
45 mg/L
105.1
lbs/day

---

50 mg/L

---

---

---

---

Monitor
only

---

---

---

---

---

---

---

---

---

---

-----

-----

-----

---

---

1 mg/L

---

---

50 mg/L

Total Nitrogen (TN)
Settleable Solids
E. Coli
Total Residual
Chlorine (TRC)
pH

---

Instantaneous
Maximum

Monitor
only
Monitor
only
Monitor
only
-----

1.0 ml/l
77/100 ml

---

2 mg/L

-------

Between 6.5 and 8.5 Standard Units
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3.1.3 Flow
The Discharge Permit limits the effluent flow to 0.440 mgd for the annual average. As
shown in Figure 3.1, from January 2018 through December 2019, the monthly average
flow was 0.284 mgd which is approximately 64% of the permitted average annual flow.
0.5
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Figure 3.1: Average Effluent Monthly Flow (mgd)
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3.1.4 Biochemical Oxygen Demand (BOD5)
The average influent biochemical oxygen demand (BOD5) concentration and load from
January 2018 through December 2019 was 407 mg/L and 908 lbs/day, respectively.
The average BOD load over this period is 109% of the 2000 design load of 832 lbs
BOD/day. Figure 3.2 shows the historical influent BOD concentration and load.
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Figure 3.2 Influent BOD
Typical municipal wastewater has an average BOD concentration of 250 mg/L
compared to the 407 mg/L for the Shelburne Plant No.1. The 2000 basis of design
identified the design influent BOD for the Shelburne Plant No. 1 as 225 mg/L.
As shown in Figure 3.3, the average effluent BOD concentration from January 2018
through December 2019 was 7.4 mg/L. The average effluent BOD load during this
period was 10.4 lbs/day. This is 17% of the permitted average BOD load discharge of
63 lbs/day. On average, 98% of BOD organic load into the WWTF is removed through
the treatment process.
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Figure 3.3 Effluent BOD
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3.1.5 Total Suspended Solids (TSS)
The average influent total suspended solids (TSS) concentration and load from January
2018 through December 2019 was 272 mg/L and 622 lbs/day, respectively. The
average TSS load over this period is 75% of the 2000 design load of 832 lbs TSS/day.
Figure 3.4 shows historical influent TSS concentration and load.
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Figure 3.4 Influent TSS
As shown in Figure 3.5, the average effluent TSS concentration from January 2018
through December 2019 was 3.54 mg/L. The average effluent TSS load during this
period was 8.69 lbs/day. This is 12% of the permitted average TSS load discharge of
70.1 lbs/day. On average, 99% of TSS organic load into the WWTF is removed through
the treatment process.
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Figure 3.5 Effluent TSS
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3.1.6 Total Phosphorus (TP)
The Shelburne Plant No .1 does not regularly sample the influent total phosphorus (TP)
concentration, but the 2000 Basis for Design used 8.0 mg/L TP for the influent design
criteria.
As shown in Figure 3.6, from January 2018 to December 2019, effluent TP
concentrations varied from 0.08 mg/L to 0.29 mg/L with an average of 0.16 mg/L. The
discharge permit issued October 1, 2017 allows for a monthly average less than 0.8
mg/l and total annual discharge of 269 lbs/year TP, equal to an annual average of 0.2
mg/L at the permitted ADF.
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Figure 3.6 Effluent TP
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3.1.7 Nitrogen
The Shelburne Plant No. 1 does not regularly sample influent for the total ammonia
nitrogen (TAN) concentration.
Effluent total Kjeldahl nitrogen (TKN) was monitored only June through September and
is the sum of ammonia and organic nitrogen. Figure 3.7 summarizes the available
effluent data from January 2018 through December 2019. Effluent TKN concentrations
ranged from 1.4 mg/L in October 2018 to 29 mg/L in July 2018.
TKN effluent values were reported on every third month. The effluent discharge permit
is monitor only, but the effluent sampling develops a rough picture of the effluent
nitrogen loading from the WWTF. Initial monitoring results indicate seasonal peaks
during the months when effluent for TKN concentrations were sampled in the summer.
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Figure 3.7 Effluent TKN
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3.1.8 E. coli
The effluent E. coli for the Shelburne Plant No. 1 is sampled multiple times per month.
As the number of E. coli was recorded multiple times a month the maximum monthly
count was indicated in Figure 3.8. As seen in Figure 3.8, the historical effluent E. coli
counts for the WWTF were all under the permit limit of 77 col per 100 mL with the
exception of February of 2018.
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Figure 3.8 Effluent E. coli
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3.1.9 pH
The effluent pH for the Shelburne Plant No. 1 is sampled daily. The discharge permit
for the Shelburne WWTF limits the effluent discharged between 6.5 and 8.5 standard
units. The Shelburne WWTF No. 2 consistently meets the pH range as indicated in
Figure 3.9 as seen below.
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Figure 3.9 Effluent pH
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3.2 Plant No. 2
3.2.1 Original Design Criteria
The original design criteria are provided in Table 3.3 with comparison to current
conditions based on operating data from January 2018 to December 2019.

Parameter
Average Daily Flow
Peak Daily Flow
Peak Hourly Flow
Biochemical Oxygen
Demand
Total Suspended Solids
Total Phosphorus

Table 3.3
Influent Design Criteria
Original Design
Criteria (1)
0.660 MGD
1.650 MGD
2.160 MGD
225 mg/L
1238 lbs/day
225 mg/L
1238 lbs/day
8.0 mg/L

Current
Conditions (2)

0.367 MGD
7.020 MGD
643 mg/L
1991 lbs/day
601 mg/L
1814.3 lbs/day
-

Notes:
1. Source: Operations and Maintenance Manual, Wastewater Treatment Facility Upgrade dated January
2000.
2. Based on operating data from January 2018 to December 2019.

3.2.2 Discharge Permit Limits
The current facility operates under Discharge Permit No. 3-1304 with an expiration date
of December 31, 2022 and defines the effluent limitations based on the permitted flow of
0.660 mgd. Under Section I.A. of the Discharge Permit, the Town is allowed to
discharge from the treatment facility outfall (S/N 001) to McCabe Brook an effluent
whose characteristics do not exceed the values presented in the Permit. A summary of
the permitted effluent limitations are provided in Table 3.4.
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Effluent
Characteristics
Flow (Annual
Average)
Ultimate Oxygen
Demand (UOD)

Table 3.4
Plant No. 2 Permitted Effluent Limits
Annual
Monthly
Weekly Maximum
Limits
Average
Average Day
0.660
------mgd
---

Biochemical Oxygen
Demand (BOD5)

---

Total Suspended
Solids (TSS)

---

--30 mg/L
113
lbs/day
30 mg/L
113
lbs/day

Total Phosphorus
153.9 lbs 0.8 mg/L
(TP) June 1 – Oct. 31
Total Phosphorus
247.1 lbs 0.8 mg/L
(TP) Nov. 1 – May 31
Total Ammonia
6.3
--(June 1 – Sept. 30)
lbs/day
Total Ammonia
27.0
--(Oct. 1 – May 31)
lbs/day
Total Kjeldahl
----Nitrogen (TKN)
Nitrate/Nitrite Nitrogen
----(NOx)

--45 mg/L
169
lbs/day
45 mg/L
169
lbs/day
---

---

482 lbs

---

50 mg/L

---

50 mg/L

---

---

---

---

---

---

36.2
lbs/day
70.6
lbs/day
Monitor
only
Monitor
only
Monitor
only
---

---

---

---

≥89 mg/L

---

---

---

---

≥70 mg/L

---

---------

Total Nitrogen (TN)
Settleable Solids
Whole Effluent
Toxicity C-NOEC
(June 1 – Sept. 30)
Whole Effluent
Toxicity C-NOEC
(Oct. 1 - May 30)
E. Coli
pH

Instantaneous
Maximum

-----

6.6 mg/L
27.3mg/L
------1.0 ml/l

------77/100 ml
Between 6.5 and 8.5 Standard Units
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3.2.3 Flow
The Discharge Permit limits the effluent flow to 0.660 mgd for the annual average. As
shown in Figure 3.10, from January 2018 through December 2019, the monthly average
flow was 0.367 mgd which is approximately 56% of the permitted average annual flow.
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Figure 3.10: Average Influent and Effluent Monthly Flow (mgd)
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3.2.4 Biochemical Oxygen Demand (BOD)
The average influent biochemical oxygen demand (BOD) concentration and load from
January 2018 through December 2019 was 643 mg/L and 1990 lbs/day, respectively.
The average BOD load over this period is 161% of the 2000 design load of 1238 lbs
BOD/day. Figure 3.11 shows the historical influent BOD concentration and load. This
higher than normal influent BOD loading is primarily contributed from a brewery and
winery located at the southerly end of the collection system.

Concentration (mg/L) / Load (lbs/day)

7000

6000

5000

4000

3000

2000

1000

Date
Influent BOD Concentration (mg/L)

Influent BOD Loading (lbs/day)

Influent BOD Design Loading (lbs/day)

Influent BOD Design Concentration (mg/L)

Figure 3.11 Influent BOD
Typical municipal wastewater has an average BOD concentration of 250 mg/L
compared to the 643 mg/L for the Shelburne Plant No. 2. The 2000 basis of design
identified the design influent BOD for the Shelburne Plant No. 2 as 225 mg/L.
As shown in Figure 3.12, the average effluent BOD concentration from January 2018
through December 2019 was 2.8 mg/L. The average effluent BOD load during this
period was 8.07 lbs/day. This is 7% of the permitted average BOD load discharge of
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113 lbs/day. On average, 98% of BOD organic load into the WWTF is removed through
the treatment process.
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Figure 3.12 Effluent BOD
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3.2.5 Total Suspended Solids (TSS)
The average influent total suspended solids (TSS) concentration and load from January
2018 through December 2019 was 601 mg/L and 1814 lbs/day, respectively. The
average TSS load over this period is 147% of the 2000 design load of 1238 lbs
TSS/day. Figure 3.13 shows the historical influent TSS concentration and load.
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Figure 3.13 Influent TSS
As shown in Figure 3.14, the average effluent TSS concentration from January 2018
through December 2019 was 2.8 mg/L. The average effluent TSS load during this
period was 8.07 lbs/day. This is 7% of the permitted average TSS load discharge of
113 lbs/day. On average, 99% of TSS organic load into the WWTF is removed through
the treatment process.
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Figure 3.14 Effluent TSS
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3.2.6 Total Phosphorus
The Shelburne Plant No .2 does not regularly sample influent for total phosphorus (TP)
concentration. The 2000 Basis for Design used 8.0 mg/L TP for the influent design
criteria.
As shown in Figure 3.15, from January 2018 to December 2019, effluent TP
concentrations varied from 0.07 mg/L to 0.32 mg/L with an average of 0.13 mg/L.
Annual loads varied from 155.3 lbs TP in 2018 to 122.7 lbs TP in 2019. The discharge
permit issued January 1, 2018 allows for a monthly average of 0.8 mg/l and total annual
discharge of 153.9 lbs during the months of June – October and 247.1 lbs during the
months of November - May. This equates to an annual average concentration of 0.2
mg/L at the permitted ADF.
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Figure 3.15 Effluent TP
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3.2.7 Nitrogen
The Shelburne Plant No. 2 does not regularly sample influent total ammonia nitrogen
(TAN) concentration.
The discharge permit for the Shelburne Plant No.2 has a limit established for total
ammonia. The permit limits the summer discharge are 6.3 lbs/day (June – September)
and 270 lbs./day for the winter months of (October – May). Figure 3.16 summarizes the
available ammonia effluent data from January 2018 through December 2019.
The effluent TKN concentrations are indicated by the discharge permit as monitor only.
The effluent TKN values ranged from 0.9 mg/L to 7.9 mg/L. Effluent ammonia ranged
from 0.11 mg/L in November 2017 to 2.85 mg/L in March 2018.
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Figure 3.16 Effluent TKN
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Figure 3.17 Effluent Ammonia
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3.2.8 Ultimate Oxygen Demand (UOD)
The discharge permit for the Shelburne Plant No. 2 has a limit established for ultimate
oxygen demand (UOD). The permit limits the total maximum daily ultimate demand to
482 lbs/day. The ultimate oxygen demand of the discharge is determined by a function
of the effluent flow (MGD), effluent BOD (lbs/day), and effluent TKN (lbs/day). The
Shelburne WWTF No. 2 generally meets the discharge limit, with one exceedance
during the study period occurring in May of 2019.
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Figure 3.18 Effluent Ultimate Oxygen Demand

Shelburne Wastewater Consolidation Study PER

30

OPERATING CONDITIONS | 3

3.2.9 E. coli
The effluent E. coli for the Shelburne Plant No. 2 is sampled multiple times per month.
As the number of E. coli was recorded multiple times a month the maximum monthly
count was indicated in Figure 3.19. As seen in Figure 3.19, the historical effluent E. coli
counts for the WWTF were all under the discharge permit limit of 77 coli per 100 mL.
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Figure 3.19 Effluent E. coli
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3.2.10 pH
The effluent pH for the Shelburne Plant No. 2 is sampled daily. The discharge permit
for the Shelburne WWTF limits the effluent discharged between 6.5 and 8.5 standard
units. The Shelburne WWTF No. 2 consistently meets the pH range as indicated in
Figure 3.20 as seen below.
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Figure 3.20 Effluent pH
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4. NEED FOR PROJECT
4.1 Health, Sanitation, and Security
Both Plant No. 1 and Plant No. 2 are operated in compliance with their Discharge
Permits and are not known to present a public health or sanitation hazard. Therefore,
the purpose of this project is not to correct any immediate deficiencies. Rather, the
purpose of this project is to more efficiently meet the relatively stringent effluent limits
associated with McCabe Brook and Shelburne Bay as well as maintain the long-term
reliability of the Town’s wastewater infrastructure by replacing infrastructure as it
reaches the end of its useful life.
Furthermore, by consolidating treatment into a single facility, the number of potential
failure points is reduced, operator attention is concentrated at fewer sites, and the
overall reliability of the Town’s wastewater system is improved while reducing the longterm operating costs for the Town sewer customers.

4.2 Aging Infrastructure
Both Plant No. 1 and Plant No. 2 were constructed primarily in the late 1960’s and early
1970’s, and last upgraded in 2000.
Based on a typical useful life of 20 to 25 years, most equipment installed in the facility
upgrades in 2000 should be replaced within the next approximately 5 to 10 years, while
long-lived assets such as tankage, subsurface utilities, and some buildings will have
surpassed half their expected useful life and will be in need of significant refurbishment
within that time frame. In the longer-term, both facilities will have almost completely
depreciated and will likely be in need of major reconstruction within the next 30 years.
When Plant No. 1 and Plant No. 2 were originally constructed in the 1950’s and 1960’s,
land-use patterns in the area supported construction and operation of two independent
sewage systems. Current land-use patterns do not support continued operation of two
functionally separate systems in such close proximity. Furthermore, effluent limits have
become more stringent, which requires more physically and operationally complex
treatment systems, and has created a stronger incentive to consolidate treatment at a
single facility.
To evaluate the significant capital cost of building a consolidated facility against the
potentially significant cost savings, the Wastewater Treatment Facility Consolidation
Evaluation Report, and Supplement #1 were prepared by Hoyle, Tanner & Associates,
Inc. in 2018
The Wastewater Treatment Facility Consolidation Evaluation Report was a preliminary
evaluation of alternatives to consolidate the Town of Shelburne’s wastewater facilities,
and considered four alternatives:
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Alternative #1 – No consolidation. Refurbish Plant No. 1 and Plant No. 2
Alternative #2 – Consolidate treatment at Plant No. 2
Alternative #3 – Consolidate treatment at Plant No. 1
Alternative #4 – Consolidation at the City of South Burlington’s Bartlett Bay WWTF.
The Wastewater Treatment Facility Consolidation Evaluation Report identified
Alternatives #3 and #4 as being the preferred alternatives, since they both offered a
reduced capital cost relative to refurbishment of both plants, and reduced operation and
maintenance costs relative to continued operation of both plants, while also offering the
benefit of eliminating a discharge to McCabe Brook, where stringent effluent limits are in
place.
Total savings for Alternative #3 and Alternative #4 relative to Alternative #1 over the 20year analysis period was estimated to be approximately $12.8 million and $17.9 million,
respectively, accounting for both capital and operation and maintenance costs. This did
not account for t salvage value, though it is expected that the salvage value of a single
relatively new facility would be comparable or greater than the salvage value of two
refurbished but aging facilities.
It should be noted that this evaluation of Alternative #4 did not include treatment fees
that would be paid to the City of South Burlington, so a more refined evaluation of this
alternative is conducted is described in Section 7 of this report.

4.3 Reasonable Growth
The WWTF upgrades proposed by this project will need to be adequately sized for the
Town of Shelburne’s current and future sewer needs over the estimated 20+ year
lifespan of the improvements.
To estimate the design-year (2040) wastewater demands, the following items were
considered:
 Current wastewater flows based on recent operating records
 Wastewater allocations that have been allocated, but currently have not been
connected to the collection system
 Long-term trends in wastewater flows, discussed in the Shelburne Development
Analytical Tool Existing Conditions Report and Sewer Capacity Forecast,
prepared by Crane Associates, Inc. and Fregonese Assoicates, dated January
30, 2015

Design-year flows are summarized in Tables 4.1 and 4.2, below. Based on the 2018
and 2019 data presented in Section 3, current average daily wastewater flows for the
Town of Shelburne are approximately 651,000 gpd, with approximately 33,000 gpd in
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allocations that are not yet connected, yielding a total initial-year average daily flow of
685,000 gpd. Based on the expected 20-year population growth of approximately 8.1
percent and the minimum required excess capacity of 20 percent prior to planning for
future system upgrades, a design-year average daily flow of 925,000 gpd is
recommended for a consolidated facility.
Table 4.1
Design-Year Average Daily Flow (ADF)
ADF
(1)

Current Flows
Plant No. 1
Plant No. 2
Subtotal

284,000 gpd
367,000 gpd
651,000 gpd

(2)

Allocated, Not Connected
Plant No. 1
Plant No. 2
Total Initial-Year ADF

29,402 gpd
2,933 gpd
32,335 gpd
685,000 gpd

Population Growth Allowance(3)
Projected 20-Year Change
2010 to 2030 = 8.1%
Expected Design-Year ADF

55,485 gpd
740,500 gpd

Subtotal

Planning Allowance(4)
Minimum 20% Reserve
Total Design Year ADF
Use

185,125 gpd
925,625 gpd
925,000 gpd
(0.925 mgd)

Notes:
1. 2018-2019 operating data.
2. Information provided by the Town of Shelburne
3. See Table 1.1
4. Permit condition A5 as planning for expansion is required once flows exceed 80% of the
permitted capacity.

While the Town of Shelburne has seen steady population growth over the past 10
years, wastewater flows have remained relatively stable, likely due to the increasing use
of water-saving appliances and plumbing fixtures and efforts by the Town of Shelburne
to reduce infiltration and inflow into their collection system. This suggests that
maintenance of the Town’s present combined permitted capacity of 1.10 mgd is
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unnecessary and a slight reduction to the proposed 0.925 mgd design flow still meets
the future development needs of the Town.
Neither Plant No. 1 nor Plant No. 2 include influent flow metering, so historical peak
hourly flows could not be evaluated and recorded maximum daily flows are likely to be
inaccurate due to the periodic decanting of the existing SBR tanks. Operators report
that apparent peak daily (PDF) and peak hourly flow (PHF) have gradually decreased at
both facilities over the past several years, likely due to the Town’s efforts to eliminate
extraneous inflows and infiltration into the collection system. Design-year PDF and PHF
are summarized in Table 4.2, below.
Table 4.2
Design-Year Maximum Day and Peak Hourly Flows
Design Year (2045)
Average Daily Flow (from Table 4.1)
0.925 mgd
Peak Daily Flow (PDF)
2.31 mgd
PDF/ADF Peaking Factor = 2.5
Peak Hourly Flow (PHF)(1)
Original Plant No. 1 Design PHF
1.558 mgd
Original Plant No. 2 Design PHF
2.160 mgd
Total PHF
3.720 mgd
Notes:
1. From 1991 Basis of Design

The Town of Shelburne has seen relatively high BOD and TSS levels in the influent at
both plants, but especially at Plant No. 2, resulting in BOD and TSS loadings in excess
of the plant’s original design capacity. This is believed to be largely due to certain highstrength, industrial wastewater sources in the system. While the Town is making efforts
to eliminate pulses of high-strength wastewater in the system, it was assumed that
influent BOD and TSS concentrations under normal operating conditions will remain
relatively consistent in the future.
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5. PLANT NO. 2 PUMP STATION CONVERSION AND FORCE MAIN
ALTERNATIVES CONSIDERED
5.1 Introduction
Consolidation of Plant No. 1 and Plant No. 2 will require conversion of Plant No. 2 into a
pump station and construction of a force main to convey flow from Plant No. 2 to Plant
No. 1.
A single alternative for conversion of Plant No. 2 into a pump station was considered:


Plant No. 2 Pump Station Conversion - Alternative No. 1

Three alternative force main alignments (routes) were considered:




Plant No. 2 Force Main – Alignment Alternative No. 1 – Ti-Haul Trail & Bay Road
Plant No. 2 Force Main – Alignment Alternative No. 2 – Railroad Corridor
Plant No. 2 Force Main – Alignment Alternative No. 3 – Route 7

It was assumed that other than slightly different pump impeller sizing and different
electrical usage, the design for the Plant No. 2 Pump Station Conversion would be
nearly identical for any of the Plant No. 2 Force Main Alignment alternatives considered.
Therefore, the Plant No. 2 Pump Station Conversion Alternative No. 1 will be developed
separately, before being incorporated into each of the Plant No. 2 Force Main Alignment
alternatives during the alternatives evaluation in Section 8.

5.2 Preliminary Design Criteria
5.2.1 Plant No. 2 Design Criteria
The original design criteria prepared prior to the 2000 upgrade was compared with the
actual flow data from 2018 and 2019 calendar years summarized in Section 3. Based
on this comparison, the 1999 design criteria were determined to be suitable for the
proposed pump station conversion. Because this facility will not include anything other
than preliminary treatment, only flow-based design criteria are included here.
Preliminary design criteria for the Plant No. 2 pumping improvements are shown in
Table 5.1.
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Parameter

Table 5.1
Plant No. 2 Design Criteria (Pumping Only)
Current Year
Design Year
(2019)
(2045)

Flow (mgd)
Average Daily Flow (ADF)
Peak Hourly Flow (PHF)

0.367 mgd
2.160 mgd

0.660 mgd
2.160 mgd

It should be noted that the Town is in the process of performing a comprehensive sewer
system evaluation which may allow for future reductions in both ADF and PHF. However,
there is not adequate information available at this time to reduce the peak design flows
at this time.
Additional design guidelines include:






Wet wells should be sized for a maximum 30-minute filling time at average flows
to prevent odor or corrosion problems, and for a minimum 5-minute pump run time
to prevent excessive energy usage and pump wear caused be frequent pump
starts. At the design flows proposed for Plant No. 2, a 15,000-gallon wet well is
recommended.
Wet wells should be divided into two compartments that can be used
independently. Compartments should generally include slope concrete infill
(hopper) bottoms to prevent accumulation of solids.
Pumps should be sized to meet the peak hourly flow, with the largest pump out-ofservice. For a triplex pump station, this would require each pump be sized to
provide approximately 750 gpm with 2 pumps running.

5.2.2 Force Main Design Criteria
Additional design guidelines specific to the force main component of this project include:






The force main should be sized for a velocity range from 2 feet per second to 8
feet per second.
Total dynamic head should generally be no more than 250 feet at the maximum
pumping rate.
Cleanout structures should be provided approximately every 1,000 feet.
Cleanouts, valve vaults, or other key components should be accessible by
wheeled vehicles. In some areas, this may require construction of access roads.
The remainder of the force main alignment should be accessible to wheeled or
tracked vehicles. If access via wheeled or tracked vehicles is not possible (such
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at river, railroad, or wetland crossings), the force main carrier pipe should be
installed in a sleeve.
A minimum 10-foot horizontal separation to potable water mains is required.

5.3 Plant No. 2 Pump Station Conversion - Alternative No. 1
5.3.1 Description
This is the only alternative considered for the Plant No. 2 Pump Station Conversion and
would include the following improvements as shown on Figure 7 in Appendix A.














Replacement of the existing inclined rotary drum screen with a new rotary drum
screen with an integrated solids washer and compactor and transfer screw.
Rehabilitation of the existing aerated grit chamber with a new screw collector,
bucket elevator, coarse-bubble diffusers, aluminum baffles, and blower.
Construction of a new 15,000-gallon two-compartment wet well.
Three (3) new submersible pumps in the new wet well. Construction of a
separate unclassified electrical space in the currently unused west end of the
headworks building
Repurposing of the existing SBR tanks for use as off-line storage, fed by two
additional pumps. The off-line storage tanks would include aeration for mixing
and prevention of septic conditions, as well as sloped concrete infill bottoms to
assist in draining and removal of deposited solids from the tanks.
Conversion of the existing septage receiving, sludge storage, and tertiary
treatment areas to storage space for roll-off dumpsters and other miscellaneous
items for the sewer department.
Decommissioning of the remaining spaces at Plant No. 2, including the existing
office/lab space and pump/blower gallery, which will not be used but will be left in
place.
Demolition of the existing aerobic sludge storage tank.
Transfer of the existing garage and dewatering building to other Town
departments for their use.

5.3.2 Preliminary Treatment
The existing headworks building at Plant No. 2 contains a Lakeside Environmental
inclined rotary drum screen. While a variety of types of screens are available, in-kind
replacement with a new rotary drum screen is recommended, since this type of screen
includes fewer submerged moving parts, is better suited for the design flows at this site,
and can be easily retrofit into the existing channel. This type of screen also provides
dewatering to help reduce the volume and weight of the screenings disposed of and
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remove putrescible organic material that can cause odor issues and make handling of
screenings more difficult.
The existing aerated grit chamber is well-suited to re-use under this alternative. While
retrofitting a vortex grit unit into the existing aerated grit chamber is feasible, it will
require careful selective demolition of portions of the grit chamber. Additionally, while
aerated grit chambers consume more energy, with proper adjustment they typically
produce cleaner grit that requires less washing, which will consume less potable water
at this facility, since a plant water supply will no longer be available after
decommissioning of the secondary and tertiary treatment at Plant No.2.
5.3.3 Pumping
The current wet well is undersized for the new application, so a new 15,000-gallon wet
well will be constructed adjacent to the building. This wet well be separated into two
compartments to provide redundancy, as it will be very difficult to take this pump station
off-line.
The headworks building includes a pump room on the basement level which houses
three centrifugal influent pumps. While new dry-pit or immersible influent pumps could
be installed in this space, there are several reasons why submersible pumps installed in
the wet well will be advantageous:







The pump room is contiguous with the headworks space, which is Class I,
Division 1 per NFPA 820, which requires more expensive and complex electrical
equipment. While these spaces could in theory be separated, doing so would be
geometrically difficult and could require substantial modifications to the building.
The pump room is prone to flooding, so immersible pumps and motors would be
needed.
In order to provide adequate storage volume, a relatively deep wet well will be
needed, requiring pumps located in the pump room to operate under suction and
above the low water level of the wet well. This can lead to additional pump wear,
air binding, and reduced efficiency.
The pump room is a relatively small space and will also have to house pumps
and valves for the proposed off-line storage, creating potential layout and
equipment access issues.

Due to the technical issues associated with installing new dry-pit centrifugal pumps in
the existing pump room, it is recommended that submersible pumps installed in the wet
well be used. Three (3) 75-HP submersible pumps would be installed in this location,
sized to meet the plant’s peak hourly flow (PHF) of 1,500 gpm with two pumps running
and one pump in standby. All three pumps would be run off variable frequency drives
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(VFDs) to improve energy efficiency and reduce the wet well volume required.
The existing SBR tanks can be re-used as off-line storage to store abnormally high
flows or allow the force main to be taken out of service for maintenance or repair.
These tanks would be fed by a separate set of pumps and would be fed back into the
wet well for draining after peak flow subsides.
5.3.4 Off-Line Storage
Currently, flow equalization or storage is limited to the 120,000-gallon grit trap and preequalization tank at Plant No. 1, with no storage or pre-equalization available at Plant
No. 2 beyond the limited volume available in the influent pump station’s wet well.
Therefore, this site has limited ability to handle unexpectedly high flows and
maintenance on downstream equipment is more difficult.
The existing SBR tanks at Plant No. 2 will no longer be used for secondary treatment,
but have a combined volume of approximately 620,000 gallons, which is nearly enough
to store the proposed 0.660 mgd design-year ADF. This off-line storage at Plant No. 2
could be used to curtail pumping during times of peak electrical usage, which could
reduce electrical costs at this site, as well as improve reliability and simplify
maintenance of the Plant No. 2 force main, which will not be redundant.
Due to the reliability and operational benefits of including off-line storage at this site, the
existing SBR tanks should be converted to off-line storage tanks. These would be fed
from the wet well by a separate set of pumps, with the stored volume dosed back into
the wet well prior to pumping to Plant No. 1. The off-line storage basins would also
include aeration systems to provide mixing and prevent septic conditions but since this
would be used infrequently, no cover or separate odor control system is proposed.
5.3.5 Plant No. 2 Decommissioning
The Town of Shelburne’s highway and water departments are in need of additional
maintenance and storage spaces, so the existing dewatering building and garage would
be left in place and re-purposed for other uses by the Town.
The sewer department has purchased a roll-off dumpster liner that can be used to store
and dewater debris removed from the Town’s sewer collection system and pump
stations, and hopes to acquire a second liner in the near future. This has previously
been placed inside one of the garages, which is not ideal since it places the messy and
odorous wastes in proximity to the department’s maintenance, storage, and work
spaces. The existing septage receiving area is well-suited to conversion to a space to
store this equipment, and the existing aerated sludge storage room could be converted
to store a second unit, with some more significant modifications.
While there is currently no further use planned for the pump gallery and blower building
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at Plant No. 2, this building is still in good condition and can easily be secured, so it will
be retained. The existing aerobic digester is not well-suited for re-use and would be
difficult to safely and securely abandon in place, so will be demolished and removed.
5.3.6 Technical Evaluation
While this is the sole alternative considered for conversion of Plant No. 2 to a pump
station, a technical evaluation of this alternative is still included and summarized below:
Advantages
 Maintaining screening and grit removal at this site will prolong the lifespan and
reduce the maintenance requirements of the downstream pumping and force
main infrastructure
 Allows bypass of the preliminary treatment system at Plant No. 1
 This alternative makes relatively efficient use of the existing structures on the
site, with the expanded wet well being the only significant expansion necessary
 Retains off-line storage capacity using the SBR tanks to handle abnormally high
inflows, which are known to occur at this site
 Frees up over 7,000 square feet of storage or maintenance space for other uses
by the Town of Shelburne
 This is the low point in the sewer collection system for this service area, so it is
the ideal location for a pumping station
Disadvantages
 Additional cost and maintenance requirements of maintaining screening and grit
removal at two sites
 Cost of abandonment, securing, and maintaining unused portions of Plant No. 2

5.5 Plant No. 2 Force Main - Alignment Alternative No. 1 – Ti-Haul Trail and
Bay Road
5.5.1 Description
Under this alternative, the proposed 14-inch thermally-fused HDPE force main will
follow the Ti-Haul Trail, a recreation path, from Harbor Road near Plant No. 2 to Bay
Road near the mouth of the LaPlatte River. From there, it will cross the LaPlatte River
and follow Bay Road north to Plant No. 1. The total force main length under this
alternative is 12,400 linear feet. This alternative alignment is shown in Figure 9 in
Appendix A.
Under this alternative, it will be necessary to cross the LaPlatte River along Bay Road.
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This could be accomplished either by installing an aerial crossing by attaching an
insulated force main to Bridge No. 7, or by installing a subsurface crossing in a new
sleeve installed using directional boring.
Several factors make the subsurface crossing a more desirable approach, including:





Subsurface crossings are more resistant to intentional or unintentional damage
from weather, vandalism, bridge maintenance mishaps, or boat traffic.
HDD installation can start and end well away from the limits of the crossing,
thereby minimizing impacts to the wetlands and wetland buffers adjacent to the
LaPlatte River.
Vermont Agency of Transportation bridge inspection report notes that this 70year old bridge is in need of replacement or major repair within the next 10 years,
which could require that the crossing be taken out of service and/or
reconstructed in the relatively near future.

Therefore, it is recommended that this alternative alignment make use of a subsurface
crossing directionally bored under the LaPlatte River.
5.5.2 Technical Evaluation
Advantages
 The force main will be installed on either a cross-country alignment or will follow
roads with relatively low traffic; work in high-traffic areas is very limited.
 Constructability along the cross country section is easier as long as adequate
access can be provided.
Disadvantages
 Force main installed along the Ti-Haul Trail will pass through wetland buffers
associated with Class I wetlands around the LaPlatte River. Installation of force
main in this area will require an individual wetlands permit as well as mitigation
measures, such as installation of the force main in a sleeve using trenchless
techniques, so as not to create the need for future maintenance in wetlands or
wetland buffers. As part of the permitting process, it will be necessary to show
that the proposed work in Class I wetland buffers is necessary to meet a
compelling public need to protect public health or safety.
 Vehicular access to force main installed along the Ti-Haul Trail will be
challenging, especially for larger vehicles or during the winter when the trail is not
plowed. Some physical improvements to the trail will may be necessary to allow
for vehicular access for maintenance and construction.
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The portion along the Ti-Haul Trail will pass across conserved lands (if the
alignment follows the Ti-Haul Trail) or will cross privately-owned lands (if the
alignment follows just east of the Ti-Haul Trail).

5.6 Plant No. 2 Force Main - Alignment Alternative No. 2 – Railroad
Corridor
5.6.1 Description
Under this alternative, the proposed 14-inch thermally-fused HDPE force main will cross
Town-owned lands to the east of Plant No. 1, then follow the Vermont Railway tracks
north to Bay Road, crossing the LaPlatte River along the way. The force main will then
follow Bay Road north a short distance to Plant No. 1. The total force main length under
this alternative is approximately 11,500 linear feet. This alternative alignment is shown
in Figure 10 in Appendix A.
The Vermont Railway right-of-way is owned by the Vermont Agency of Transportation
and is operated by a private railroad. Key considerations for infrastructure installed in
this right-of-way include:





Work in the railroad right-of-way (including routine maintenance or repair)
requires approval by both VTrans and the railroad, and typically requires that
work be performed by a Contractor approved by the railroad.
Flaggers provided by the railroad are generally necessary for most work within
railroad right-of-ways, such as construction, maintenance, and repair.
Major future upgrades to the rail line are likely, which could impact the proposed
force main and require expensive relocation.

Therefore, it is recommended that the force main be located outside of the right-of-way
where possible.
Locating the force main to the west of the railroad right-of-way presents several
feasibility challenges, including conservation easements, existing utilities (including a
VELCO power line that is buried over some of its length), and a railroad transloading
facility. The eastern periphery of the right-of-way does not contain restrictions to this
extent, therefore if this alternative alignment is selected, the force main should primarily
be installed just east of the railroad right-of-way.
Under this alternative, it will be necessary to cross the LaPlatte River near or on the
existing railroad bridge. This could be accomplished either by installing an aerial
crossing by attaching insulated force main to the railroad bridge itself, or by installing a
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subsurface crossing in a new sleeve installed using directional boring.
Several factors make the subsurface crossing a more desirable approach, including:






HDD installation can start and end well away from the limits of the crossing,
thereby minimizing impacts to the wetlands and wetland buffers adjacent to the
LaPlatte River. Topography in this area will allow a relatively large-radius of
vertical curvature under this crossing with relatively shallow entry and exit angles.
Force main approaches to the bridge will require installation of force main in the
railroad embankment, which will require work in close proximity to the tracks and
could require more extensive shoring and other construction measures to prevent
disruption of railroad traffic.
This bridge is approximately 120 years old and may be replaced in the future as
part of efforts to maintain and upgrade this rail line.

Therefore, it is recommended that this alternative make use of a subsurface crossing
directionally bored under the LaPlatte River.
5.6.2 Technical Evaluation
Advantages
 The force main will be installed on a largely cross-country alignment; work in
high-traffic areas is very limited.
 This alternative has the shortest length, which reduces construction cost and
operating costs.
Disadvantages
 Successful implementation of this alternative alignment will require procuring
permanent easements across 15 different privately-owned parcels.
 The additional requirements will need to be met with working and construction
within the railroad right-of-way, adding cost.
 Most force main installed under this alternative will be located well away from
roads. Access improvements will be required along the alignment to allow for
vehicular access for construction and maintenance.
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5.7 Plant No. 2 Force Main - Alignment Alternative No. 3 – Route 7
5.7.1 Description
Under this alternative, the proposed 14-inch thermally-fused HDPE force main will cross
Town-owned lands to the east of Plant No. 1, cross under the Vermont Railway tracks
to reach Route 7, then follow Route 7 north to the Bay Road vicinity and Plant No. 1.
The total force main length under this alternative is approximately 11,800 linear feet.
This alternative alignment is shown in Figure 11 in Appendix A.
The preferred alignment for the force main is along the west side of Route 7, to provide
adequate separation from the water main that follows the east side of Route 7. A short
deviation from Route 7 along Webster Road is recommended, to avoid a narrow rockcut section of Route 7.
Under this alternative, it will be necessary to cross the LaPlatte River near or on the
Route 7 bridge (Bridge No. 144). This could be accomplished either by installing an
aerial crossing by attaching insulated force main to the bridge itself, or by installing a
subsurface crossing in a new sleeve installed using directional boring.
Several factors make the aerial crossing a more desirable approach, including:





Topography in this area will require a relatively small-radius of vertical curvature
under this crossing with relatively steep entry and exit angles.
Force main approaches to the bridge can take place in areas previously
impacted by roadway and utility construction, thereby limiting impacts to adjacent
wetlands.
This bridge is relatively new (constructed in 2001) and already carries both an
existing force main and water main.

Therefore, it is recommended that this alternative make use of an aerial crossing
attached to the Route 7 bridge over the LaPlatte River.
5.7.2 Technical Evaluation
Advantages
 The force main can be primarily installed within public right-of-ways or on Townowned lands. Permanent easements will be required on two properties, and the
proposed force main could likely follow existing infrastructure through those
areas.
 Most of the proposed force main would follow a heavily-developed road corridor
already impacted by road construction, thereby reducing environmental impacts.
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Access to maintenance would be improved over the cross country routes.

Disadvantages
 The Route 7 corridor contains extensive buried utilities, some of which may
require protection or relocation.
 Route 7 is a major regional transportation route that sees substantial traffic,
which could create significant construction impacts.

5.8 Estimated Costs
5.8.1 Estimated Construction Costs
Estimated construction costs for the Plant No. 2 Force Main Alignment Alternatives No.
1, No. 2, and No. 3, as well as the Plant No. 2 Pump Station Conversion are
summarized in Table 5.2, below. The construction costs are all relatively close, so the
selection of a preferred alignment will likely be dictated by the permitting, land
acquisition, and technical requirements.
Table 5.2
Plant No. 2 Pump Station Conversion, and Force Main –
Estimated Construction Costs
Alignment
Alignment
Alignment
Alternative
Alternative
Alternative
Item Description
No. 1
No. 2
No. 3
Plant No. 2 Pump Station
$2,160,000
$2,160,000
$2,160,000
Conversion
Plant No. 2 Force Main
$3,800,000
$3,849,000
$4,058,000
Total
$5,960,000
$6,009,000
$6,218,000
Use
$5,960,000
$6,010,000
$6,220,000
Notes:
1. All costs are for ENR 11439 = July 2020

More detailed construction cost estimates for the Plant No. 2 Pump Station Conversion
and Force Main are included in Appendix E1 and E2
5.8.2 Estimated Operation and Maintenance Costs
Post-project initial-year operation and maintenance (O&M) costs were developed for
both of these alternatives, and are very similar for all alternatives. Estimated postproject O&M costs were based on the sewer department’s budget for the 2020 fiscal
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year, updated for the following assumptions:






The Town of Shelburne’s O&M costs have grown at a rate of approximately
2.5%. This growth rate was used to project O&M costs to the initial year
(assumed to be FY2025). Therefore, projected costs are in 2025 dollars.
Administrative salaries, insurance, miscellaneous expense, professional
services, SCADA, safety equipment, collection system improvement, training and
travel, and office expenses are assumed to be fixed costs and will not vary
between alternatives, so are excluded from these projections. These are
included in the O&M projections developed in Section 6.8 for the Plant No. 1
Expansion Alternatives.
Chemical expense, electricity not used at Plant No. 2, lab testing & equipment,
plant maintenance at Plant No. 1, SCADA, heating fuel and utilities not used at
Plant No. 2, sludge disposal, salaries, and employee benefits are assumed to be
dependent only on the proposed Plant No. 1 Expansion, so are excluded from
these projections. These are included in the O&M projections developed in
Section 6.8 for the Plant No. 1 Expansion Alternatives.
Table 5.3
Plant No. 2 Pump Station Conversion and Force Main –
Estimated Annual O&M Costs

Item
Electricity
Plant Maintenance
Heating Fuel & Utilities
Total

Alternative
No. 1
Initial-Year
Projection

Alternative
No. 2
Initial-Year
Projection

Alternative
No. 3
Initial-Year
Projection

$10,900
$11,000
$6,700
$28,600

$10,500
$12,000
$6,700
$29,200

$10,900
$11,000
$6,700
$28,600

Notes:
1. Projected O&M costs are for FY2025, and were developed by applying an annual
growth rate of 2.5% prior to making adjustments for operational changes associated
with the proposed improvements.
2. Budgeted and projected O&M costs only include costs related to operation and
maintenance of the Plant No. 2 Pump Station Conversion and the Force Main.
3. O&M costs do not include debt service.
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6. PLANT NO. 1 EXPANSION ALTERNATIVES CONSIDERED
6.1 Introduction
With consolidation of treatment at Plant No. 1, it will be necessary to expand the
treatment capacity of Plant No. 1, in addition to making age-related improvements of
existing equipment. Additionally, with consolidation of treatment at Plant No. 1, most of
the sewer department’s support activities (administration, maintenance, storage, and
operator work spaces) will be moved to Plant No. 1.
Several preliminary unit process alternatives for the Plant No. 1 expansion were
evaluated on a preliminary basis in Section 6.3, below. These preliminary selections
were then used to develop the following two complete alternatives for expansion of
Plant No. 1, so for a more detailed evaluation, see the descriptions in Sections 6.4 and
6.5:
 Plant No. 1 Expansion Alternative No. 1 – Three-Tank SBR System
 Plant No. 1 Expansion Alternative No. 2 – IFAS with Secondary Clarification
These alternatives all assume implementation of the sole Plant No. 2 Pump Station
Conversion alternative and one of the Plant No. 2 Force Main alignment alternatives.
However, these three sets of alternatives can be developed and evaluated
independently before being selected in Section 8.

6.2 Preliminary Design Criteria
The Town of Shelburne currently operates under Discharge Permit Nos. 3-1289 (Plant
No. 1) and 3-1304 (Plant No. 2). These permits are summarized in Sections 3.1.2 and
3.2.2. Combined, these permits authorize an annual average daily discharge of up to
1.1 mgd and 670 pounds of phosphorous. Discharge Permit No. 3-1304 (Plant No. 2)
also contains special Total Ammonia (TAN) and Whole Effluent Toxicity (WET) limits for
discharge in McCabe Brook. These effluent limits are not present in Discharge Permit
No. 3-1289 (Plant No. 1). Copies of these permits are included in Appendix B.
Amendment of the Plant No. 1 Discharge Permit will be necessary for the discharge
from the consolidated facility.
The anticipated discharge permit limits for Plant No. 1 are summarized in Table 6.1,
below based on a design year flow of 925,000 gpd. The preliminary influent design
criteria for Plant No. 1 are summarized in Table 6.2, below. It assumes that the pounds
can be combined and as the discharge goes into Shelburne Bay, the more stringent
effluent limits for the LaPlatte River do not apply. This information was submitted to the
Wastewater Division for review and acceptance.
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Table 6.1
Plant No. 1 – Proposed Discharge Permit Limits
Effluent
Characteristics
Flow (Annual
Average)
Biochemical Oxygen
Demand (BOD5)
Total Suspended
Solids (TSS)
Total Phosphorus
(TP)
Total Ammonia
Nitrogen
Total Kjeldahl
Nitrogen (TKN)
Nitrate/Nitrite
Nitrogen (NOx)

Annual
Limits

Monthly
Average

0.925 mgd

Weekly
Average

---

---

30 mg/L
183 lbs/day
45 mg/L
183 lbs/day

45 mg/L
274 lbs/day
45 mg/L
274 lbs/day

670 lbs/year

0.8 mg/L

---

---

---

---

---

---

---

---

---

---

-----

Instantaneous
Maximum

---

---

50 mg/L

---

50 mg/L

---

---

---

-----

-----

-----

Monitor
only
Monitor
only
Monitor
only
Monitor
only
-----

---

---

---

---

Total Nitrogen
Settleable Solids
E. Coli
Total Residual
Chlorine (TRC)(1)
pH

Maximum
Day

---

--------1.0 ml/l
77/100 ml
N/A for UV
Disinfection

Between 6.5 and 8.5 Standard Units

As both plants see higher influent organic loads than the original design, these higher
loads are accounted for in the design criteria summarized in Table 6.2.
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Table 6.2
Plant No. 1 Expansion- Influent Design Criteria
Current
2045 Design
(1)
Parameter
Year
Year
Flow (mgd)
Average Daily Flow (ADF)

0.651 mgd

0.925 mgd

Peak Daily Flow (PDF) (PF = 2.4)

1.628 mgd

2.310 mgd

Peak Hourly Flow (PHF) ( PF = 3.2)

3.72 mgd

3.720 mgd

474 mg/L

450 mg/L

2,573 lbs/day

3,471 lbs/day

404 mg/L

400 mg/L

2,193 lbs/day

3,085 lbs/day

8.0 mg/L

8.0 mg/L

Biochemical Oxygen Demand (BOD5)
Total Suspended Solids (TSS)
Total Phosphorus (TP)2
Ammonia (NH3)3

25 mg/L

Notes:
1. Current-year values are for Plants No. 1 and No. 2 combined.
2. TP concentrations are based on original basis-of-design.
3. Assumed value.

6.3 Screening of Alternatives
6.3.1 Introduction
Viable alternatives for the Plant No. 1 expansion will likely include six to eight distinct
unit processes, with several other support or ancillary components. Many of those
processes, such as, preliminary treatment, disinfection, and biosolids storage and
dewatering will be common to any alternative considered and are discussed and
evaluated here to simplify evaluation of the overall Plant No. 1 Treatment Alternatives.
Additionally, the wide range of available secondary and tertiary treatment processes
and configurations requires preliminary screening to narrow the set of alternatives
carried forward for detailed evaluation.
6.3.2 Preliminary Treatment
Unscreened, grit-containing wastewater inflows to Plant No. 1 will first require screening
and grit removal. These inflows include the gravity flows on Crown Road and force
main flows from the Shoreline Pump Station. Inflows from the Plant No. 2 Force Main
will already have been screened and de-gritted at the Plant No. 2 Pump Station, so will
not require preliminary treatment. Additional equipment information for headworks
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equipment is provided in Appendix D.
Headworks Building
The existing screening equipment and wet well at Plant No. 1 are located in a 500
square foot headworks structure adjacent to the control building. While this structure
previously contained a vortex grit removal unit, this space is not well suited for re-use,
and the existing wet well and screenings room are undersized. Therefore, a new 900
square foot headworks building incorporating screening, grit removal, and a new wet
well will be incorporated into the treatment alternatives described below.
Screening
New screening installations typically fall into two types:



Rotary drum screens
Mechanically raked bar screens

Both screen types typically incorporate a means to wash and compact (and thereby
dewater) the captured screenings. This reduces the volume and weight of the
screenings and removes putrescible biological waste in the screenings which simplifies
handling and disposal.
At the design flows considered here, inclined rotary drum screens are most often used
since they can fit into the relatively small channel sizes necessary to prevent solids
deposition, are mechanically simpler than mechanically raked bar screens, and often
include screenings compaction as part of the unit, so will be carried forward for further
evaluation. Typically, screens will have ¼-inch clear spacing, though some biological
treatment alternatives (including IFAS, MBBR, and granular sludge systems) require
finer screening with 1/8-inch clear spacing or perforated openings. This will be
addressed in the alternatives described below.
Grit Removal
Two types of grit removal systems are in widespread use at plants of this size:



Vortex grit separators
Aerated grit chambers

Depending on the amount of organic material in the grit produced by the system and the
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desired characteristics of the grit to be disposed, grit washing, classification, and
dewatering equipment may also be added to reduce the weight of the grit and reduce
the amount of putrescible biological waste in the grit which simplifies handling and
disposal.
Vortex grit removal units take up less space and use less energy, but they typically
produce grit with more organic material that requires more washing than grit from
aerated grit tanks, though this is less of an issue at facilities that have a process water
system to provide inexpensive wash water.
Because a vortex grit removal unit can be installed without construction of significant
additional tankage and will have lower energy consumption, vortex grit removal will be
carried forward for further evaluation.
Influent Pumping
The control building includes a pump room on the basement level. While submersible
pumps can reduce the amount of space required in a pump room, the existing pump
room has adequate space for installation of dry-pit centrifugal pumps, which will be
easier to maintain and less expensive than submersibles. Three (3) dry-pit vertical
centrifugal pumps would be installed in this location, sized to meet the plants peak
hourly design flow (PHF) with two pumps running and one pump in standby. All three
pumps would be run off variable frequency drives (VFDs) to improve energy efficiency
and reduce the wet well volume required.
The current wet well is undersized for the new application, so a new wet well would be
constructed under the new Headworks Building, and be connected to the pump room
with at least one pump suction line. It is recommended that this wet well be separated
into two compartments to allow for maintenance, as it will be very difficult to take this
pump station off-line. Typically, wet wells are sized to provide approximately 30
minutes of retention time at the facility’s ADF, which would require approximately
19,000 gallons of usable volume at Plant No. 1
Off-Line Storage
Pre-equalization equal to a full fill cycle is typically required for two-basin SBR systems
so that one SBR basin can be taken off-line for maintenance or repairs. For SBR
systems with more than two basins, or continuous-flow processes such as IFAS, preequalization is not required.
When pre-equalization is not required, off-line storage can still offer reliability and
operational benefits, including the ability to equalize unexpectedly high flows, curtail
pumping during times of peak electrical usage, or simplify taking downstream
equipment off-line for maintenance or repair. Therefore, unused tankage (either unused
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volume in the existing SBR basins or the existing pre-equalization/grit tank) could be repurposed to provide pre-equalization if required, or off-line storage if pre-equalization is
not required.
6.3.3 Biological/Secondary Treatment Alternatives
At most wastewater treatment facilities, biological processes are responsible for the
majority of the treatment achieved, but are the most maintenance-, energy-, and spaceintensive unit processes. Therefore, careful evaluation and selection of a biological
treatment process is key to managing capital and lifecycle costs of the facility.
As part of this study, six different biological treatment process alternatives were
reviewed, with two being carried forward for more detailed evaluation. The biological
treatment alternatives considered are:







Two-cell SBR with Pre- and Post-Equalization
Three-Cell SBR with Post-Equalization
Four-Cell SBR with Post-Equalization
Two-Cell Granular Sludge SBR with Pre- and Post-Equalization
MBBR with Secondary Clarification
IFAS with Secondary Clarification

These treatment process alternatives are described and reviewed below:
Two-Cell SBR with Pre- and Post-Equalization
Under this alternative, two new sequential batch reactor (SBR) tanks would be
constructed on-site, with either mechanical or jet mixing systems. The existing SBR
tanks would be used for pre- and post-equalization, which will be required to preserve
redundancy and allow one SBR tank to be taken off-line for maintenance or repair. The
existing pre-equalization/grit tank is not adequately sized to provide the required preequalization volume and is not located at an acceptable elevation to be used for postequalization, so would not be used.
This alternative makes relatively efficient use of the existing tankage, and uses a
reliable, widely-utilized process that is similar to the existing plants, which have served
the Town relatively well over the past 20 years. This alternative requires that two very
large new SBR tanks be constructed.
While the similarity to the existing treatment process favors this alternative, operation on
a single SBR tank may periodically be required, which operators report is problematic
even with an adequate pre-equalization volume. Therefore, this alternative will be
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eliminated in favor of the three-cell SBR system alternative described below.
Three-Cell SBR with Post-Equalization
Under this alternative, three new sequential batch reactor (SBR) tanks would be
constructed on-site, with either mechanical or jet mixing systems. Because of the
additional redundancy offered by having three operational SBR tanks, no preequalization volume would be required, though off-line storage can still be provided for
operational and reliability benefits. Post-equalization would be accomplished in a
portion of the existing SBR tankage. Each SBR tank would be approximately 2/3 the
size of the SBR tanks in a two-cell system.
This alternative makes relatively efficient use of the existing tankage, and uses a
reliable, widely-utilized process that is similar to the existing plants, which have served
the Town relatively well over the past 20 years, with the added operational and reliability
benefits of three SBR tanks. This alternative still requires that very large new SBR
tanks be constructed.
Due to the operational simplicity and reliability of this alternative, as well as its similarity
to the existing treatment process, it will be carried forward for more detailed evaluation.
Additional information on the SBR system is included in Appendix D.
Four-Cell SBR with Post-Equalization
Under this alternative, the two existing sequential batch reactor (SBR) tanks would be
rehabilitated with new process equipment, and two larger-sized new sequential batch
reactor (SBR) tanks would be constructed on-site. The tanks could make use of
mechanical or jet mixing systems. Because of the additional redundancy offered by
having four operational SBR tanks, no pre- equalization volume would be required.
Post-equalization would be accomplished in new tankage. This option is operationally
more complex since it requires allocating flows between two different sized parallel SBR
trains. Additionally, four complete sets of ancillary equipment such as blowers and
mixers would have to be provided, reducing the cost-effectiveness of this option.
2-Cell Granular Sludge SBR with Pre- and Post-Equalization
Under this alternative, the two existing sequential batch reactor (SBR) tanks would be
converted to pre-treatment buffering and post-equalization. Two new reactor tanks
would be constructed and would make use of a granular activated sludge process
(Aqua Aerobics Nereda or similar). Under this process, sludge is formed into granules
that allow a higher biomass concentration and better treatment without increased
settling time, thereby allowing a greater degree of treatment in a given reactor volume.
The existing SBR tanks would be used for pre- equalization, which will be required to
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preserve redundancy and allow one SBR tank to be taken off-line for maintenance or
repair. Post-equalization would be accomplished in new tankage.
This option requires less new tankage be constructed, however multiple pumping
stages are required, significantly increasing the operational cost. The Town of
Shelburne would be an early adopter of this technology, with just a few other similar
plants currently in operation in the United States.
MBBR with Secondary Clarification
Under this alternative, the two existing SBR tanks would be converted to a Moving Bed
Biofilm Reactor (MBBR) process, a form of fixed film biological treatment. Under this
process, treatment is accomplished by biological material growing on a plastic media
that partially fills the reactor. The plastic media is capable of holding a high
concentration of biomass to provide greater treatment in a given tank volume. Effluent
from the MBBR tanks would be directed to two new secondary clarifiers. This would be
operated as a continuous-flow process.
This option requires less new tankage be constructed, and does not require pre- or
post-equalization or return activated sludge (RAS) pumping. Solids from attachedgrowth biomass processes typically do not settle as well, requiring relatively large
clarifiers, and attached-growth processes typically do not allow a high degree of process
control.
IFAS with Secondary Clarification
Under this alternative, the two existing SBR tanks would be converted to Integrated
Fixed-film Activated Sludge (IFAS) process tanks. IFAS makes use of both activated
sludge or extended aeration and attached-growth media (as in the MBBR process) to
achieve a high biomass concentration in the reaction tanks, thereby allowing greater
treatment in a given reaction volume. Effluent from the IFAS tanks would be directed to
two new secondary clarifiers.
This option requires less new tankage be constructed, and does not require pre- or
post-equalization. RAS pumping is required as with other extended aeration processes.
Since this approach has limited new tankage construction and similarity to widely-used
extended aeration processes, it will be carried forward for more detailed evaluation.
6.3.4 Tertiary Treatment
The amended Discharge Permit for Plant No. 1 includes relatively stringent total
phosphorus (TP) limits equal to less than 0.2 mg/L at the proposed average day design
flow. Most biological treatment and secondary processes are capable of achieving an
effluent TP concentration of approximately 1.0 mg/L, which can be further decreased to
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less than 0.5 mg/L with chemical addition. Reductions below 0.5 mg/L generally require
more advanced tertiary treatment.
There are a variety of tertiary phosphorous removal methods available, but for the
proposed biological treatment processes and an effluent TP limit of 0.2 mg/L, cloth
media filtration is the most widely used and can readily be used in conjunction with all of
the biological treatment alternatives considered. Other processes, such as ballasted or
magnetic floc are less reliable in meeting low TP limits, are physically larger and more
complex, and will likely require pilot testing, while processes like membrane filtration
can reliably produce very high-quality effluent but have very high capital and operational
costs. Additionally, the Town of Shelburne has cloth media filtration at both plants to
reliably meet the current effluent limits.
For this reason, the only tertiary treatment alternative considered is cloth media
filtration, and this alternative is carried forward for further evaluation. Additional
equipment information for the tertiary filters is provided in Appendix D.
6.3.5 Disinfection
Disinfection is a required part of most municipal wastewater treatment facilities and will
be necessary for Plant No. 1 to meet the effluent total coliform limits of 77 colonies/mL.
Plant No. 1 currently uses sodium hypochlorite for disinfection and sodium bisulfite for
dechlorination, in a concrete chlorine contact structure. This structure will not be
adequately sized under the proposed design flows, so a new disinfection system will be
required.
Both liquid chlorine (sodium hypochlorite) and ultra-violet (UV) disinfection are
commonly used in municipal wastewater treatment. UV disinfection consumes
substantially more electrical power than liquid chlorine disinfection, but requires less
space, consumes fewer chemicals, and requires less maintenance and operator
attention. For this reason, UV disinfection will be carried forward for evaluation as part
of the biological treatment alternatives. Experience has shown that while UV
disinfection is a reliable and operationally straightforward technology, the best
performance is typically achieved in a climate-controlled space, so the State requires
that UV disinfection units be located indoors.
6.3.6 Sludge Storage and Treatment
Biological treatment will produce waste activated sludge that will require sludge
treatment, storage, and off-site disposal. Waste sludge from Plant No. 1 is currently
held in two aerated sludge holding and digestion tanks, then trucked to Plant No. 2 for
dewatering.
The consolidation of treatment at Plant No. 1 will require expansion of the sludge
storage and aerobic digestion facilities there, as well as installation of new sludge
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dewatering equipment. Due to the size of the facility, it is recommended that aerated
sludge storage and aerobic digestion continue to be used rather than anaerobic
digestion, which is more appropriate for larger facilities greater than 1.5 MGD with
primary treatment processes.
Commonly used types of sludge dewatering equipment include; belt presses, screw
presses, and centrifuges. While centrifuges are more costly to maintain and have
higher energy usage than belt presses and screw presses, they can more reliably
handle waste activated secondary sludge and generally produce material with a solids
content of greater than 25%, which is higher than what belt presses (15%) and screw
presses (20%) can produce. The higher solids content reduces the total weight of
sludge cake that must be disposed, which significantly reduces trucking and disposal
costs.
Therefore, a centrifuge is the only dewatering alternative carried forward for evaluation
as part of the Plant No. 1 Treatment Alternatives. Additional equipment information for
the dewatering centrifuge is provided in Appendix D.
This system would also require appurtenant equipment with a polymer feed equipment
and an in-plant pump station to transfer centrate and digester supernatant back to the
headworks. The exact capacity of the sludge storage and digestion tanks and
dewatering equipment will depend on the biological treatment alternatives considered,
since different biological processes produce different amounts of sludge.
Additionally, a septage receiving system to replace the existing unit that will be
decommissioned at Plant No. 2 could be provided. This system would include
screening, grit removal, screening washing and compacting, and grit washing and
dewatering.
6.3.7 Odor Control
Plant No. 1 is located in close proximity to residential properties, making odor control a
particular concern at this site. Additionally, the potentially long hydraulic retention time
in the Plant No. 2 force main, the relatively high-strength wastewater, and the
widespread use of pump stations elsewhere in the collection system may contribute to
odor issues around screening, grit removal, and influent pumping Additional activities
on the site that present an odor concern are septage receiving and sludge storage and
dewatering.
Preliminary odor control alternatives considered include media absorption, biological
filtration, chemical spray systems, and passive odor control techniques such as
covering tanks. Since the odor control systems at this site are expected to be operated
intermittently, biological filtration is not a viable alternative and would create an
additional biological process that would have to be managed by operators, while
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chemical spray systems create an additional liquid stream that must be managed and
treated. Therefore, odor control methods to be carried forward for evaluation as part of
the Plant No. 1 Treatment Alternatives include media filtration for the headworks and
solids dewatering building, and covers for the sludge storage tanks.
6.3.8 Control Building Expansion and Garage/Workshop Spaces
With decommissioning of Plant No. 2, the sewer department’s work spaces would be
transferred to Plant No. 1. The sewer department currently uses approximately 1,600
square feet of space at Plant No. 1 for administrative and operator space, not including
lab facilities that are already present at Plant No. 1, plus approximately 3,500 square
feet of garage and workshop space. Therefore, both Plant No. 1 Expansion Alternatives
will include an approximately 2,000 square foot expansion to the control building and
construction of a 3,000 square foot garage and workshop. Approximately eight parking
spaces for employees and visitors will also be needed.
The control building currently contains contiguous classified and unclassified spaces, so
some reconfiguration of space within the existing portion of the control building to
separate the influent pumping equipment in the basement from the operator
workspaces will be required to avoid very large and energy-intensive ventilation
upgrades to the control building.
6.3.9 Outfall Sewer
The existing 8-inch diameter outfall sewer and submerged outfall pipe is insufficiently
sized to handle the proposed peak flows at Plant No. 1 and requires replacement. The
new outfall sewer would need to be sized to handle the peak hourly flow (PHF) of the
facility, with an estimated diameter of 18 inches. This will require installation of a new
sleeve under the railroad, which would need to be installed using trenchless techniques
to avoid disruptions to railroad traffic. Special measures to restrain the submerged
outfall pipe will be needed to counteract buoyancy and current effects.

6.4 Plant No. 1 Alternative No. 1 – New Three-Tank SBR System
6.4.1 General Description
This alternative would be based on a Sequential Batch Reactor (SBR) treatment
process and would include the following items, which are described in greater detail
further in this section:

Shelburne Wastewater Consolidation Study PER

59

PLANT NO. 1 EXPANSION ALTERNATIVES CONSIDERED | 6

















Preliminary Treatment & Influent Pumping
o New headworks building with a 1/4-inch inclined rotary screen, vortex grit
separator, and 19,000-gallon wet well
o New triplex influent pumping system installed in the basement of the
control building
o Off-line storage in a portion of the existing SBR tanks
o Odor control
Biological Treatment
o Three (3) new concrete SBR tanks
o Post-equalization in the remaining portion of the existing SBR and surge
tanks
Tertiary Treatment
o New rapid mix and flocculation tanks
o Two (2) new 5-micron cloth disk filters
Disinfection
o New two-bank open channel UV disinfection system located new filter
building
o Retention of the existing chlorine contact tank for use as an emergency
disinfection system
Sludge Storage and Dewatering
o New covered aerobic sludge storage tank
o Refurbishment of the existing sludge storage tank
o New centrifuge dewatering and appurtenances
o New septage receiving station
o Odor control
Outfall Sewer
o New 18-inch outfall sewer
o New submerged outfall/diffuser piping.
Control Building
o Expanded control building to house operator and administrative spaces
currently at Plant No. 2
Garage
o New garage to house sewer department equipment and maintenance
functions currently located at Plant No. 2

A preliminary layout of this alternative is included in Figure 12 in Appendix A. These
items are described in further detail below:
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Preliminary Treatment & Influent Pumping
Screening and grit removal will be provided in a new 900 square foot headworks
building containing an inclined rotary drum screen and vortex grit removal unit. For the
SBR process, a 1/4-inch screen will be required. The 19,000-gallon wet well would be
located below this headworks building.
Three (3) 15-HP pumps would be installed in the basement of the control building to
feed the SBR tanks. In addition to influent pumping into the SBR tanks, an additional
set of two (2) 15-HP influent pumps would be required to serve the off-line storage
volume available in a portion of the existing SBR tanks.
Because three SBR tanks are proposed, the system will still be able to operate under a
normal alternating sequence with one SBR tank off-line, so no pre-equalization is
necessary. The remaining portion of the existing SBR tanks not used for postequalization would be converted to off-line storage with a volume of approximately
300,000 gallons. When in use, this off-line storage will be filled by pumping from the
influent wet well into the pre-equalization tanks, then drained by gravity back into the
wet well prior to pumping into the treatment process.
The off-line storage basin would also include aeration to provide mixing and prevent
septic conditions, as well as a sloped concrete infill bottom to assist in draining and
removal of deposited solids from the tanks.
Biological Treatment & Post Equalization
Biological treatment under this alternative would be accomplished in three new SBR
tanks. Each of these cast-in-place concrete tanks would be approximately 64 feet by 44
feet, with operating water depths from 13.6 to 21 feet. Aeration would be provided by
five (5) 40-HP blowers located in the existing blower/pump gallery and fine bubble
diffusers located on the floor of each SBR tank. Mixing would be accomplished with a
floating 15-HP mechanical mixer in each SBR tank.
This SBR system would operate under the normal fill-react-settle-decant sequence on
fixed, alternating 4.8-hour cycles up to the plant’s maximum daily flow (MDF), and would
reduce cycle times to achieve the required treatment up to the plant’s peak hourly flow
(PHF).
SBR tanks would be decanted by gravity into post-equalization tankage, located in a
portion of the existing SBR and post-equalization tanks. Approximately 7,600 cubic feet
of post-equalization volume will be necessary to supply a constant flow to the tertiary
and disinfection equipment, up to the maximum daily flow (MDF) of the plant.
The ancillary equipment, including blowers, effluent and sludge piping, sludge pumps,
and controls for the SBR system would be located in the existing pump/blower building.
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Tertiary Treatment
Tertiary total phosphorus (TP) removal would be achieved by chemical addition with
coagulation and flocculation followed by cloth media filtration for solids separation. To
maintain the required hydraulic profile and feed the tertiary treatment train at a relatively
consistent flow rate, three 7.5-HP submersible pumps located in the post-equalization
tank will be required.
A coagulant would be added to a new rapid mix tank that would be followed by a new
flocculation tank. To achieve the recommended 5 minute hydraulic retention time (HRT)
at the plant’s MDF, a flocculation tank volume of 1,050 cubic feet will be necessary.
The resulting floc particles will be removed in one of two (2) cloth media filter units, each
sized to handle 50% of the plant’s MDF. The filter units would include cloth filter disks
with a 5-micron pore size, vacuum backwash shoes, two (2) backwash pumps, actuated
waste and backwash valves, controls, and two (2) stainless steel or cast-in-place
concrete tanks. Backwash water from the filters would be returned to the headworks.
The rapid mix, flocculation, and filtration equipment would be housed inside a new
1,800-square foot filter building adjoining the existing pump/blower building.
Coagulant would be stored and fed from the existing pump building, where the two
existing 2,200-gallon alum tanks would be replaced with three new 1,250-gallon tanks,
which would provide a usable volume of approximately 2,500 gallons with one tank out
of service.
Disinfection
Disinfection would be provided by an open channel ultraviolet (UV) disinfection system.
Additional equipment information for the UV disinfection system is provided in
Appendix D. This system would be located in a 22-foot long, 5-foot deep, 2-foot wide
open channel with two UV banks, located in the new filter building, and would be fed by
gravity from the tertiary filter units. The UV disinfection system would be sized so that
adequate disinfection could be provided with one bank off-line.
Additionally, the existing chlorine contact tank would be retained for emergency use,
with the existing hypochlorite and bisulfite storage and feed equipment being relocated
to a space in the dewatering building adjacent to the existing chlorine contact tank.
Sludge Storage and Dewatering
A second 325,000 gallon above grade aerobic sludge storage tank would be
constructed to handle the increased sludge production of the expanded plant, while the
existing tank would be refurbished. Positive displacement pumps (rotary lobe or double
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disc) will be used to transfer sludge between the SBR tanks, sludge holding tanks, and
dewatering equipment. A new grinder, polymer feed system, and centrifuge with screw
conveyors would be installed to dewater sludge, with sludge cake transferred to trailers
for off-site disposal.
This equipment would be housed in an approximately 2,200 square foot new building
that would also include septage receiving as well as space for loading a sludge cake
trailer, storage of the relocated disinfection feed equipment, and a covering over the
existing chlorine contact structure. An in-plant pump station would be constructed
nearby to return centrate, received septage, and digester supernatant back to the
headworks.
Other Improvements
The existing headworks, former sludge drying beds, and garage would be demolished,
while the existing equalization/grit tank would remain in place but would not be used. A
2,000 square-foot addition would be made to the control building to house operator and
administration offices and work spaces, department storage, and SCADA equipment. A
3,000 square-foot garage would be constructed to house a work shop and parking
space for sewer department equipment. The remaining process equipment would be
distributed within the existing pump/blower building, chemical feed building, new filter
building or new dewatering building.
Since the existing outfall sewer is not adequately sized to handle the proposed PHF, a
new 18-inch diameter outfall sewer will be constructed along the alignment of the
existing one. This will likely require a new sleeve be installed under the railroad tracks
just west of Plant No. 1. Additionally, a new submerged outfall pipe would be installed
on the bottom of the lake.
6.4.2 Technical Evaluation
A technical evaluation of this alternative is summarized below:
Advantages
 Reliable, widely-used process design with which plant operators are already
familiar.
 Sequencing operations during construction is easier, since the new SBR system
can be constructed and placed into operation before the existing SBR system is
decommissioned.
 Provides biological treatment and secondary clarification in the same tank
 RAS pumping is not required.
 Less sludge production
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Batch process with post-equalization reduces peak hydraulic loads and sizing of
the downstream tertiary and disinfection equipment.
More unused tankage available to repurpose as off-line storage
Easily expandable in the future with the addition of a 4th SBR tank

Disadvantages
 Adequate preliminary treatment is necessary in the form of screening as no
removal of this inorganic material is provided in the process tankage.
 Requires construction of very large new SBR tankage and a 3rd tank to meet the
State redundancy requirements.
 Requires post-equalization to provide a continuous discharge to the downstream
equipment. .
 Will include transfer pumping to feed tertiary treatment and disinfection.
 Scum removal is not included in the SBR package, so scum will accumulate in
the post-equalization tankage and require manual skimming and removal.

6.5 Plant No. 1 Alternative No. 2 – IFAS with Secondary Clarification
6.5.1 Description
This alternative would include the following items, which are described in greater detail
further in this section:






Preliminary Treatment
o New headworks building with a 1/8 inch inclined rotary screen, vortex grit
separator, and 19,000-gallon wet well
o New triplex influent pumping system installed in the basement of the
control building
o Off-line storage in the existing grit/pre-equalization tank
o Odor control
Biological Treatment/Secondary Clarification
o Conversion of both existing SBR tanks to two (2) new polishing tanks and
IFAS reactors
o Two (2) new 55’ diameter circular clarifiers, flow distribution, and RAS
pumping
Tertiary Treatment
o New rapid mix and flocculation tanks
o Three (3) new 5-micron cloth disk filters
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Disinfection
o New two-bank open channel UV disinfection system located new filter
building
o Retention of the existing chlorine contact tank for use as an emergency
disinfection system
Sludge Storage and Dewatering
o New aerobic sludge storage tank
o Refurbished existing sludge storage tank
o New centrifuge dewatering and appurtenances
o New septage receiving station
o Odor control
Outfall Sewer
o New 18-inch outfall sewer
o New submerged outfall/diffuser piping.
Control Building
o Expanded control building to house operator and administrative spaces
currently at Plant No. 2
Garage
o New garage to house sewer department equipment and maintenance
functions currently located at Plant No. 2

A preliminary layout of this alternative is included in Figure 13 in Appendix A. These
items are described in further detail below:
Preliminary Treatment
Screening and grit removal will be provided in a new 800 square foot headworks
building containing an inclined rotary drum screen and vortex grit removal unit. For the
IFAS process, 1/8” screening is required. The 19,000-gallon wet well would be located
below the headworks building. Additionally, this will require a 1/8” screen be installed at
Plant No. 2 as part of the pump station conversion, which will require construction of a
larger channel.
Three (3) 15-HP influent pumps would be installed in the basement of the control
building to feed the IFAS reactors. An additional set of two 15-HP influent pumps would
be required to serve the off-line storage volume available in the existing grit/preequalization tank. The off-line storage basin would also include aeration to provide
mixing and prevent septic conditions, as well as a sloped concrete infill bottom as well
as a sloped concrete infill bottom to assist in draining and removal of deposited solids
from the tanks.
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Biological Treatment/Secondary Clarification
Biological treatment under this alternative would be accomplished in two integrated
fixed-film activated sludge (IFAS) reactors, which would be installed in the two existing
SBR tanks. The IFAS process would use both suspended-growth biological treatment
in the mixed liquor (similar to an activated sludge or extended aeration process) and
attached-growth biological treatment, with the fixed-film biological material forming on
loose plastic media filling approximately 25% of the reactor volume.
The media would be retained in each reactor tank by stainless steel outlet screens that
would be periodically air scoured to prevent fouling. Aeration and mixing would be
provided by medium-bubble diffusers in each tank and three (3) 50-HP blowers.
Additionally, a positive-displacement pump would be included to allow for transfer of
media between reactors to allow for maintenance in individual reactor tanks.
Mixed liquor and sloughed attached-growth biofilm would be transferred by gravity to
two (2) 55-foot diameter circular clarifiers. The return activated sludge (RAS) underflow
would be pumped back into the IFAS tanks, while clarified effluent would continue by
gravity into tertiary treatment.
The ancillary equipment, including blowers, effluent and sludge piping, sludge pumps,
and controls for the SBR system would be located in the existing pump/blower building.
Under this alternative, the full secondary and tertiary treatment train will be a
continuous-flow process, unlike the batch secondary process proposed in Alternative
No. 1. This eliminates the need for pre- and/or post-equalization, with partial
redundancy maintained by sizing the IFAS reactors and secondary clarifiers to handle at
least 75% of the PHF with one unit off-line. However, the equalizing effects of the SBR
process would not be available to eliminate flow peaks over the plant’s MDF, so tertiary
treatment and disinfection components would need to have a greater hydraulic capacity.
Tertiary Treatment
Tertiary total phosphorus (TP) removal would be achieved by chemical addition with
coagulation and flocculation followed by cloth media filtration for solids separation. This
process would be fed by gravity from the proposed clarifiers, with no equalization
volume.
A coagulant would be added to a new rapid mix tank that would be followed a new
flocculation tank. To achieve the recommended 4.6-minute hydraulic retention time
(HRT) at the plant’s MDF, a flocculation tank volume of 960 cubic feet will be necessary.
The resulting floc particles will be removed in three (3) cloth media filter units, each
sized to handle the plant’s peak hourly flow (PHF). The filter units would include cloth
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filter disks with a 10-micron pore size, backwash nozzles, three (3) backwash pumps,
actuated waste and backwash valves, controls, and three (3) coated stainless steel
tanks. Backwash water from the filters would be returned to the headworks. The rapid
mix, flocculation, and filtration equipment would be housed inside a new 1,800-square
foot filter building adjoining the existing pump/blower building.
Coagulant would be stored and fed from the existing pump building, where the two
existing 2,200-gallon alum tanks would be replaced with three new 1,250-gallon tanks,
with a usable volume of approximately 2,500 gallons with one tank out of service.
Disinfection
Disinfection would be provided by an open channel ultraviolet (UV) disinfection system.
Additional equipment information for the UV disinfection system is provided in
Appendix D. This system would be located in a 22-foot long, 5-foot deep, 2-foot wide
open channel with two horizontal UV banks, located in the new filter building, and would
be fed by gravity from the tertiary filter units. The UV disinfection system would be
sized so that adequate disinfection could be provided with one bank off-line.
Additionally, the existing chlorine contact tank would be retained for emergency use,
with the existing hypochlorite and bisulfite storage and feed equipment being relocated
to a space in the dewatering building adjacent to the existing chlorine contact tank.
Sludge Storage and Dewatering
A second above grade aerobic sludge storage would be constructed to handle the
increase sludge production of the expanded plant, while the existing tank would be
refurbished. Two (2) new double disc pumps or rotary lobe pumps will transfer sludge
between the clarifiers, sludge holding tanks, and dewatering equipment. A new grinder,
polymer feed system, and centrifuge with screw conveyor would be installed to dewater
sludge.
This equipment would be housed in an approximately 2,200 square foot new building
that would also include septage receiving as well as space for loading a sludge cake
trailer, storage of the relocated disinfection feed equipment, and a covering over the
existing chlorine contact structure. An in-plant pump station would be constructed
nearby to return centrate, received septage, and digester supernatant back to the
headworks.
Other Improvements
The existing headworks, former sludge drying beds, and garage would be demolished,
while the existing equalization/grit tank would remain in place but would not be used. A
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2,000 square-foot addition would be made to the control building to house operator and
administration offices and work spaces, department storage, and SCADA equipment. A
3,000 square-foot garage would be constructed to house a work shop and parking
space for sewer department equipment. The remaining process equipment would be
distributed within the existing pump/blower building, chemical feed building, new filter
building or new dewatering building.
Since the existing outfall sewer is not adequately sized to handle the proposed PHF, a
new 18-inch diameter outfall sewer will be constructed along the alignment of the
existing one. This will likely require a new sleeve be installed under the railroad tracks
just west of Plant No. 1. Additionally, a new submarine outfall pipe would be installed
on the bottom of the lake.
6.5.2 Technical Evaluation
A technical evaluation of this alternative is summarized below:
Advantages
 Construction of less tankage is required. Biological treatment can be
accomplished in the existing SBR tanks and the new secondary clarifiers will be
smaller than the new SBR tanks under Alternative No. 1
 Pre- and post-equalization are not required
 Tertiary treatment and disinfection can be fed by gravity, with no transfer
pumping
Disadvantages
 More specialized process that is not as widely used, with limited pre-existing
operator familiarity
 Requires finer screening for preliminary treatment
 Requires RAS pumping
 Construction of two large secondary clarifiers
 Greater sludge production
 Mixing is accomplished using the aeration system, reducing process control
High mixing air requirements limit operator’s ability to achieve electrical savings
by balancing airflow and mechanical mixing power to suit operating conditions
 Potential loss and/or wear of media
 Less unused tankage available to repurpose as off-line storage
 More difficult and costly to expand the reactor tanks and add a third secondary
clarifier
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6.6 Estimated Costs
6.6.1 Estimated Construction Costs
Estimated construction costs for the Plant No. 1 Expansion Alternatives No. 1 and No. 2
are summarized in Table 6.3, below. The estimated construction costs are very close for
both alternatives.
Table 6.3
Plant No. 1 Expansion- Estimated Construction Costs
Alternative
Alternative
No. 2
No. 1
IFAS with
Three-Tank
Secondary
SBR System
Item Description
Clarification
Headworks & Influent
$1,840,000
$1,930,000
Pumping
Secondary/Biological &
$4,460,000
$4,120,000
Clarification
$3,003,000
$3,201,000
Tertiary Treatment,
Disinfection, & New Outfall
Sewer
$3,440,000
$3,440,000
Sludge Storage &
Dewatering
Control Building, Garage,
$1,948,320
$1,948,320
and Site Access
Improvements
Total
$14,691,320
$14,639,320
Use
$14,700,000
$14,640,000
Notes:
1. All costs are for ENR 11439 = July 2020

More detailed construction cost estimates are included in Appendix E3
6.6.2 Estimated Operation and Maintenance Costs
Post-project initial-year operation and maintenance (O&M) costs were developed for
both of these alternatives. Estimated post-project O&M costs were based on the sewer
department’s budget for the FY 20 fiscal year, updated for the following assumptions:


The Town of Shelburne’s O&M costs have grown at a rate of approximately
2.5%. This growth rate was used to project O&M costs to the initial year
(assumed to be FY2025). Therefore, projected costs are in 2025 dollars.
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Administrative, insurance, miscellaneous, professional services, SCADA, safety
equipment, collection system improvement, training and travel, and office
expense are fixed costs and will not change for the initial year.
Salaries and employee benefits were reduced by 20%, to reflect retirement of
one (1) operator position, which can be achieved under these alternatives due to
the reduced workload associated with operating a single plant.
Chemical expense for disinfection will be eliminated, while other chemical
expenses would not change during the initial year.
Electrical expenses for the system’s existing pump stations would not change for
the initial year. Electrical expenses for Plant No. 1 and Plant No. 2 were
estimated based on the electrical requirements of the proposed equipment and
its anticipated utilization at initial-year flows.
Equipment costs for UV disinfection, filters, and trash/grit removal would remain
at their current level during the initial year. Plant maintenance, other equipment
costs and general maintenance would be reduced from their current level in the
initial year.
Heating fuel was adjusted linearly for additional heated spaces at Plant No. 1,
and eliminated heated spaces at Plant No. 2. Since departmental operations will
be moved from Plant No. 2 to Plant No. 1, Plant No. 2’s water expense became
Plant No. 1’s water expense, while Plant No. 2’s water expense was adjusted to
account for water use solely for screenings washing. Telephone/telemetry and
cell phone expenses were assumed to be a fixed cost that would not change.
Sludge disposal would remain at its current level under Alternative No. 1, due to
the similarity to existing treatment processes. For Alternative No. 2, this cost was
increased by 40% to account for increased estimated sludge production noted in
documentation provided by equipment vendors.

Estimated post-project O&M costs are summarized in Table 6.4, below. The projected
annual O&M costs for Alternative No. 1 is the lowest at $1,358,700.
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Table 6.4
Plant No. 1 Expansion- Estimated O&M Costs

Item
Administrative Salaries
Chemicals
Electricity
Insurance
Lab Testing &
Equipment
Miscellaneous Expense
Plant Maintenance
Professional Services
SCADA
Heating Fuel & Utilities
Safety Equipment
Sludge Disposal
Collection System
Improvement
Training & Travel
Truck Expense
Office Expense
Salaries
Employee Benefits
Total O&M

Current
Budget
FY2025
Projection
$71,500
$66,800
$214,500
$65,600
$30,000

Alternative
No. 1
InitialYear
Projection
$71,500
$58,800
$221,200
$65,600
$15,000

Alternative
No. 2
InitialYear
Projection
$71,500
$58,800
$256,400
$65,600
$15,000

$3,400
$120,500
$36,100
$5,700
$37,500
$2,500
$84,900
$198,000

$3,400
$99,000
$32,100
$5,700
$42,900
$2,500
$84,900
$198,000

$3,400
$100,400
$32,100
$5,700
$42,900
$2,500
$118,800
$198,000

$4,000
$12,400
$5,700
$392,600
$155,400
$1,507,100

$4,000
$10,000
$5,700
$314,100
$124,300
$1,358,700

$4,000
$10,000
$5,700
$314,100
$124,300
$1,429,200

Notes:
1. Projected O&M costs are for FY2025, and were developed by applying an annual
growth rate of 2.5% prior to making adjustments for operational changes associated
with the proposed improvements.
2. Projected O&M costs assume implementation of the Plant No. 2 Pump Station
Conversion and the Plant No. 2 Force Main and no change in wastewater collection,
administrative, other expenses unrelated to wastewater treatment.
3. Estimated O&M costs do not include debt service.
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7. TREATMENT CONSOLIDATION WITH SOUTH BURLINGTON
7.1 Introduction
The Wastewater Treatment Facility Consolidation Evaluation Report Supplement #1,
prepared by Hoyle Tanner & Associates and dated May 18, 2018, identifies relocation of
all of the Town of Shelburne’s treatment capacity to the City of South Burlington’s
Bartlett Bay Wastewater Treatment Facility (Bartlett’s Bay WWTF) as a potentially
favorable option. Over the past couple of years, the Town has had discussions with the
City of South Burlington on accepting wastewater flows from Shelburne. Under this
alternative, both Plant No. 1 and Plant No. 2 would be converted to pump stations, with
both Plant No. 1 and Plant No. 2 pumping in separate force mains to the Bartlett Bay
Wastewater Treatment Facility (BBWTF), which is located approximately two miles
north of Plant No. 1.
A memorandum to the Shelburne Selectboard describing this option and estimating
proposed sewer rates is included in Appendix F.
Other than preliminary treatment at the Plant No. 1 and Plant No. 2 pump stations, the
Town of Shelburne (Town) would not operate any treatment facilities, but would
continue to maintain their collection system and operate the existing and proposed
pump stations and force mains.
The City of South Burlington has plans to address age related issues at the Bartlett’s
Bay WWTF. Additionally, for the Bartlett’s Bay WWTF to accept the anticipated design
flows from Shelburne, expansion of the Bartlett’s Bay WWTF will also be required.
Consolidation of treatment at the Bartlett’s Bay WWTF and consolidation of treatment
within the Town of Shelburne at Plant No. 1 would likely occur on different schedules,
with consolidation of treatment at Bartlett’s Bay WWTF occurring on a schedule largely
set by the City of South Burlington’s needs. An anticipated project schedule for
consolidation of treatment at the Bartlett’s Bay WWTF is summarized in Table 7.1.
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Table 7.1
Treatment Consolidation with South Burlington
Anticipated Project Schedule
Dates
2020

July 31

2021

January

March
November
2022

March

2023

March

2024

May

July
August

Task
Deadline for Town decision on
participation
Begin final design and permitting on SB
Bartlett’s Bay WWTF upgrade/
expansion
Bond vote in Shelburne and SB
Begin final design and permitting for
Town WWTF conversions
Advertise for bids for SB Bartlett’s Bay
WWTF upgrade/expansion
Advertise for bids for Shelburne WWTF
conversions
SB Bartlett’s Bay WWTF
upgrade/expansion is substantially
complete
Shelburne WWTF conversions
substantially complete
Shelburne connects to SB

7.2 Preliminary Design Criteria
7.2.1 Plant No. 2 a
Because this portion of the project would involve conversion of Plant No. 1 and Plant
No. 2 to pump stations with independent force mains, influent design criteria would be
limited to the average daily flow (ADF) and peak hourly flow (PHF) identified in Section
6.2.

Shelburne Wastewater Consolidation Study PER

73

TREATMENT CONSOLIDATION WITH SOUTH BURLINGTON | 7

Table 7.2
Treatment Consolidation at South Burlington
Influent Design Criteria (Pumping and BBWWTF Expansion Only)
Current
2045 Design
Parameter
Year
Year
Flow (mgd)
Average Daily Flow (ADF)

0.651 mgd

0.925 mgd

Peak Daily Flow (PDF) (PF = 2.4)

1.628 mgd

2.310 mgd

Peak Hourly Flow (PHF) ( PF = 3.2)

3.72 mgd

3.720 mgd

Notes:
1. Only includes Shelburne flows

7.3 Description
This treatment consolidation alternative would include the following items:






Conversion of Plant No. 1 to a pump station, including:
o New headworks building at Plant No. 1 with a 1/4-inch inclined rotary
screen, vortex grit separator, and 10,800-gallon wet well.
o New triplex pumping system installed in the basement of the control
building.
o Demolition of the existing headworks, aerobic sludge storage tank, and
equalization/grit tank.
o Decommissioning of the existing SBR treatment, disinfection, and
filtration equipment.
Conversion of Plant No. 2 to a pump station, including:
o Refurbished headworks in the existing headworks building, with a new
1/4-inch inclined rotary screen, refurbished aerated grit tank, and 15,000gallon wet well.
o New triplex pumping system installed in the existing pump room.
o Decommissioning of the remaining equipment at Plant No. 2, with sewer
department operator and administrative work spaces remaining in their
current spaces.
Two (2) new HDPE force main connections to the Bartlett’s Bay WWTF. It is
assumed that these would be installed primarily along Shelburne Road (US
Route 7).

This alternative would also include two additional elements:
 Upgrades at the Bartlett’s Bay WWTF
 Expansion of the Bartlett’s Bay WWTF to accommodate flows and loadings from
the Town of Shelburne
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These two elements would be planned and implemented by the City of South
Burlington, so are not described in technical detail in this report. However, as described
in Section 7.5, the Town of Shelburne would be responsible for supporting the debt
service for a portion of the Bartlett’s Bay WWTF Upgrade and the entirety of the
Bartlett’s Bay WWTF Expansion.
Preliminary Treatment
Screening and grit removal will be provided at both the converted Plant No. 1 and Plant
No. 2 pump stations. A new headworks structure would be constructed at Plant No. 1,
containing a new inclined rotary drum screen and vortex grit removal unit. The existing
headworks at Plant No. 2 would be re-used and refurbished, with a new inclined rotary
drum screen and rehabilitation of the existing aerated grit chamber.
Triplex influent pumping systems would be installed in the existing pump rooms at both
plants. In addition to the main pumps connected to the force main, an additional set of
influent pumps would be required to serve the off-line pre-equalization basin.
The existing SBR tanks would be converted to off-line storage. When in use, this offline storage will be filled by pumping from the influent wet well into the pre-equalization
tanks, then drained by gravity back into the wet well prior to pumping into the treatment
process.
The off-line storage basin would also include aeration to provide mixing and prevent
septic conditions, as well as a sloped concrete infill bottom to assist in draining and
removal of deposited solids from the tanks.
Force Main
Two new force mains would be installed between Plant No. 1 and the Bartlett’s Bay
WWTF, with one force main serving the Plant No. 1 pump station and the second force
main serving the Plant No. 2 pump station. The most reasonable alignment follows US
Route 7 to Bartlett Bay Road, then down Bartlett Bay Road to the wastewater treatment
facility.
Other Improvements
At Plant No. 1, the existing headworks, former sludge drying beds, aerobic digester and
equalization/grit tank would be abandoned or demolished, while the existing
pump/blower building, former sludge drying beds, and chemical feed building would be
converted to departmental storage. With elimination of treatment at both Plant No. 1
and Plant No. 2, there would be no reason to relocate the sewer department’s
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administrative and operator spaces to Plant No. 1, so the control building would be left
in place with only limited modifications. At Plant No. 2, the existing aerobic digester
would be demolished, while the existing equipment spaces would be converted to
departmental storage. The garage, lab, and operator spaces would continue to be used
as they currently are.

7.4 Technical Evaluation
The technical evaluation of this approach is summarized in the following narratives.
Advantages
 Eliminates the need for upgrade of both Town treatment facilities.
 Reduces the Town portion of the O&M costs by not operating two treatment
facilities
Disadvantages
 The Town has to pay the same sewer rate as all South Burlington sewer
customers which is not based on a cost to treat for Shelburne
 The Town pays by the 1,000 gallons of actual flow discharged to the City for
treatment which can vary from year to year based on weather influences.
 A surcharge could be imposed on the Town for the higher strength wastewater
 The Town does not have control over the capital investment required to upgrade
and expand the permitted flow or influent organic capacity for the Bartlett’s Bay
WWTF

7.5 Estimated Costs
For the City of South Burlington to accept the flow from Shelburne, there are several
parts to the cost that need to be taken into account to determine if this is a viable long
term approach for the Town. These cost components include:




Shelburne O&M costs
South Burlington Treatment (User) costs
Construction Costs
o Shelburne Plant No. 1 and Plant No. 2 Pump Station Conversions and
Force Main Construction
o So. Burlington Bartlett’s Bay WWTF Upgrade
o So. Burlington Bartlett’s Bay WWTF Expansion

Shelburne Wastewater Consolidation Study PER

76

TREATMENT CONSOLIDATION WITH SOUTH BURLINGTON | 7

A meeting was held on April 15, 2020, with the City to discuss the Town of Shelburne’s
treatment needs and the proposed sewer user fees. Each of these individual costs are
discussed in further detail in the following narratives and include the assumptions made
in assessing the costs.
7.5.1 Shelburne Operation & Maintenance Costs
The Shelburne sewer budget expenses for FY20 are $1,978,107. This O&M budget
also includes the debt retirement for past infrastructure projects in the sewer collection
system, pump stations, and Plant No. 1 and Plant No. 2. Under this option, both Plant
No. 1 and Plant No. 2 would be converted to pump stations, reducing the operations
and maintenance costs of these existing facilities. The Town staff assisted with
developing a revised budget that provides adequate staffing and other resources to
continue to operate and maintain the existing sewer collection system, pump stations,
and converted WWTF’s. A revised budget amount for FY20 is $1,185,000, and an
average annual increase of 2.5% was assumed in projecting the FY25 sewer budget.
For the purposes of evaluating this cost component, the projected FY25 sewer budget is
$1,340,000, however, several existing loans will be paid between FY20 and FY25.
These existing loans are for the plant construction, Shelburne Heights, and the
collection system. After deducting these annual loan payments, the projected FY25
O&M cost is $850,000. Based on the schedule developed, this is the date assumed for
connection of the Shelburne sewer to South Burlington for treatment.
7.5.2 City of South Burlington Treatment (User) Costs
Confirmation was received from the City of South Burlington that the user fee would be
consistent with other customers in their system, which for FY 21 is $42.99 per 1,000
cubic feet (c.f.). The sewer rate is flow based only and there is no quarterly base
charge. A typical residential sewer customer in South Burlington that uses about
60,000 gallons per year (gpy; or about 165 gpd) currently pays about $86 per quarter for
sewer. Based on discussions with the City of South Burlington, this sewer rate has
typically increased at an annual rate of approximately 3%, giving a projected FY25
sewer rate of $48.39 per 1,000 cubic feet.
In 2019, the Shelburne WWTF’s treated 236.9 MG of flow so this number will be used to
estimate the cost to treat for the Town flow. This flow number could increase moving
forward or change annually depending on weather conditions. There is some new
development proposed along Route 7, but the Town is working on a Phase I Sanitary
Sewer Evaluation Survey and the plan is to reduce the infiltration, thereby offsetting any
significant increase in wastewater flows.
The projected FY 25 sewer rate is $48.39 per 1,000 c.f. ($6.47 per 1,000 gallons). For
treatment of the 236.9 MG of flow, the City of South Burlington would charge Shelburne
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$1,533,000.
7.5.3 Debt Retirement
Debt Retirement under this alternative includes:




Plant No. 1 and Plant No. 2 Pump Station Conversion and Force Main
Construction
Bartlett’s Bay WWTF Upgrade
Bartlett’s Bay WWTF Expansion

These individual projects are discussed in further detail below:
Shelburne Plant No. 1 and Plant No. 2 Pump Station Conversions and Force Main
Construction
As part of treatment consolidation at Bartlett’s Bay WWTF, the Town of Shelburne’s
Plant No. 1 and Plant No. 2 would be converted to pump stations and the flow conveyed
to the Bartlett’s Bay WWTF via individual force mains. The Town of Shelburne would
be responsible for these costs since this will be dedicated Shelburne sewer
infrastructure. Initial evaluation was done on this alternative in the Supplement #1 to
the Wastewater Treatment Facility Consolidation Evaluation Report dated May 18,
2018. The 2017 estimated cost of these improvements was $11,200,000.
So that this infrastructure will be ready for connection in early FY25, this cost was
projected to FY23 for start of construction. Assuming an annual +3.0% increase in
construction costs, the FY23 construction cost is estimated at $13,000,000. The
construction cost and available funding sources for this project are summarized in Table
7.3, below, and are based on the following assumptions.






Since the Town went through the Qualifications Based Selection process, the
Town is eligible for 50% subsidy on the engineering up to a maximum of
$100,000 per year.
In the current IUP, small communities with populations less than 10,000 are
eligible for 40% subsidy up to $2.0 M for construction.
This project is on the State CWSRF priority list, but the point total did not qualify
this project as eligible for a State Pollution Control Grant.
The Plant Construction debt payment ends on 2022, so this annual payment of
$355,266 is placed into a capital reserve fund for the specific purpose of reducing
the CWSRF loan amount.
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The term for the CWSRF loan is assumed at 30 years as the useful life of the
majority of the assets for this specific project are greater than 30 years
Table 7.3
Shelburne Plant No. 1 and Plant No. 2
Pump Station Conversions and Force Main Construction
Available Funding Sources
Funding
Loan
Funding Source
Amounts
Amount
CWSRF Engineering Subsidy
$300,000
$0
CWSRF Construction Subsidy
$2,000,000
$0
Pollution Control Grant
$0
$0
Local Share Capital Reserve Funds
$1,065,800
$0
CWSRF Loan (2%, 30 yrs)
$9,634,200
$9,634,200
Total Project Cost
$13,000,000
$9,634,200
Notes:
1. Costs are in FY23 dollars

The Town of Shelburne would have to bond for the total amount of $13,000,000 but the
final loan amount is estimated at $9,634,200 after accounting for the loan subsidy and
forgiveness. The annual loan payment is calculated to be $430,000 for this project
based on the CWSRF loan at a rate of 2% and term of 30 years.
Bartlett’s Bay WWTF Upgrade
Regardless of the Town of Shelburne’s participation, the City of South Burlington still
needs to make age- related improvements to this facility. The costs of these
improvements will be shared by all of the City of South Burlington’s sewer users,
including the Town of Shelburne.
The evaluation of these upgrades was done in the Supplement #1 to the Wastewater
Treatment Facility Consolidation Evaluation Report dated May 18, 2018, and the 2017
estimated cost of these improvements was $17,000,000. So that these upgrades will be
complete for connection of Shelburne in early FY25, this cost was projected to FY23 for
the start of construction. Assuming an annual +3.0% increase in construction costs, the
FY23 construction cost is estimated at $20,000,000.
The construction cost and available funding sources for this project are summarized in
Table 7.4, below, and are based on the following assumptions:
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The City has gone through the Qualifications Based Selection process, and is
eligible for 50% subsidy on the engineering up to a maximum of $100,000 per
year.
In the current IUP, small communities with populations less than 10,000 are
eligible for 40% subsidy up to $2.0 M for construction. Since SB has a population
greater than 10,000 this project is not eligible for this subsidy.
This project is on the State CWSRF priority project list, but a determination has
not been made yet on if this project is eligible for a State Pollution Control Grant.
The term for the CWSRF loan is assumed at 20 years as the useful life of the
majority of the assets for this specific project are less than 30 years.
Table 7.4
South Burlington Bartlett’s Bay WWTF Upgrade
Available Funding Sources
Funding
Loan
Funding Source
Amounts
Amount
CWSRF Engineering Subsidy
$300,000
$0
CWSRF Construction Subsidy
$0
$0
Pollution Control Grant
$0
$0
CWSRF Loan (2%, 20 yrs)
$19,700,000 $19,700,000
Total Project Cost $20,000,000 $19,700,000
Notes:
1. Costs are in FY2023 dollars

The City of South Burlington will bond for the total amount of $20,000,000 but the final
loan amount is estimated at $19,700,000 after accounting for the loan subsidy and
forgiveness. The annual loan payment is calculated to be $1,205,000 for this project.
Typically, the City of South Burlington has included this loan payment as an expense in
their sewer budget and this cost is distributed through all sewer customers regardless of
which service area they are located in. This new loan payment will increase the sewer
rate about 25% or $11.50 per 1,000 c.f. At the Shelburne flow contribution of 236.9 MG,
this increase will be about $365,000.
Bartlett’s Bay WWTF Expansion
If the Town of Shelburne participates in this project, the City of South Burlington will
need to expand the permitted capacity for the Bartlett’s Bay WWTF and this incremental
cost will be the responsibility of the Town of Shelburne. The City of South Burlington
would bond for the entire project cost, including the upgrade and expansion, and would
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pass off the cost of the debt retirement for the expansion directly to Shelburne. The
evaluation of the expansion was done in the Supplement #1 to the Wastewater
Treatment Facility Consolidation Evaluation Report dated May 18, 2018, and the 2017
estimated cost of these improvements was $11,600,000. So that these improvements
will be complete for connection of Shelburne in early FY25, this cost was projected to
FY23 for the start of construction. Assuming an annual +3.0% increase in construction
costs, the FY23 construction cost is estimated at $13,500,000.
The construction cost and available funding sources for this project are summarized in
Table 7.5 below, and are based on the following assumptions.







The City has gone through the Qualifications Based Selection process, and is
eligible for 50% subsidy on the engineering but the subsidy would be applied only
to the upgrade project as this is limited to a maximum of $100,000 per year per
borrower.
In the current IUP, small communities with populations less than 10,000 are
eligible for 40% subsidy up to $2.0 M for construction. Since SB has a population
greater than 10,000 this project is not eligible for this subsidy.
This project is on the State CWSRF priority project list, but a determination has
not been made yet on if this project is eligible for a State Pollution Control Grant.
The term for the CWSRF loan is assumed at 30 years as the useful life of the
majority of the assets for this specific project are greater than 30 years.
Table 7.5
South Burlington Bartlett’s Bay WWTF Expansion
Available Funding Sources
Funding
Loan
Funding Source
Amounts
Amount
CWSRF Engineering Subsidy
$0
$0
CWSRF Construction Subsidy
$0
$0
Pollution Control Grant
$0
$0
CWSRF Loan (2%, 30 yrs)
$13,500,000 $13,500,000
Total Project Cost $13,500,000 $13,500,000
Notes:
1. Costs are in FY2023 dollars

The City will bond for the total amount of $13,500,000 and include this cost in the
upgrade project. The annual loan payment is calculated to be $605,000 for expansion
project and this annual loan payment will be passed off directly to the Town.
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7.6 Projected Sewer Rates
For assessing the annual O&M expenses to the Town and impacts to the sewer rates,
the total budget is summarized in Table 7.6 and includes the breakdown of the various
cost components described Sections 7.5 . For FY25, the total annual cost is projected at
$3,783,000, compared to the current FY2020 sewer budget of $1,978,107.

Table 7.6
Initial Year – FY2025
Summary of Sewer Fund Expenses
Annual
Item
Cost
Shelburne Sewer O&M
$850,000
SB Treatment (User) Cost
$1,533,000
Debt Retirement – Shelburne WW
$430,000
Conversion
Debt Retirement – Bartlett’s Bay
$365,000
WWTF Upgrade
Debt Retirement – Bartlett’s Bay
$605,000
WWTF Expansion
Total
$3,783,000
Notes:
1. All costs are in FY2025 dollars.

Based on the initial year FY25 annual cost to the Town, the projected sewer rates were
calculated for the following 20 years and are summarized in Table 7.7 based on the
following assumptions:





The Town sewer O&M budget increases an average of 2.5% annually.
The City of South Burlington sewer rate increases an average of 3.0% annually.
Shelburne is charged the same sewer rate as the other SB customers and is not
charged a surcharge for the higher strength wastewater.
The debt retirement remains consistent throughout the 20 year period.

For FY2025, the calculated sewer rate is $25.49 per 1,000 gallons. A typical residential
sewer customer using 60,000 gpy will pay approximately $1,530 in the initial year.
Currently, a typical residential customer pays about $800 for sewer at $13.33 per 1,000
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gallons. For FY44, the sewer rate is projected to increase to $36.71 per 1,000 gallons.
Table 7.7
South Burlington Option
Projected Sewer Rate and Annual Sewer Cost

Fiscal
Year
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Town
Sewer
O&M (1)
$850,000
$871,250
$893,031
$915,357
$938,241
$961,697
$985,739
$1,010,383
$1,035,642
$1,061,534
$1,088,072
$1,115,274
$1,143,156
$1,171,734
$1,201,028
$1,231,053
$1,261,830
$1,293,376
$1,325,710
$1,358,853

SB
User
Cost
$1,533,000
$1,578,990
$1,626,360
$1,675,150
$1,725,405
$1,777,167
$1,830,482
$1,885,397
$1,941,959
$2,000,217
$2,060,224
$2,122,031
$2,185,691
$2,251,262
$2,318,800
$2,388,364
$2,460,015
$2,533,815
$2,609,830
$2,688,125

Total New
Total
Debt
Annual
Retirement
Sewer
Payment
Expenses (2)
$1,400,000
$3,783,000
$1,400,000
$3,850,240
$1,400,000
$3,191,391
$1,400,000
$3,990,508
$1,400,000
$4,063,646
$1,400,000
$4,138,864
$1,400,000
$4,216,222
$1,400,000
$4,295,780
$1,400,000
$4,377,601
$1,400,000
$4,461,751
$1,400,000
$4,548,296
$1,400,000
$4,637,304
$1,400,000
$4,728,847
$1,400,000
$4,822,997
$1,400,000
$4,919,828
$1,400,000
$5,019,417
$1,400,000
$5,121,845
$1,400,000
$5,227,191
$1,400,000
$5,335,540
$1,400,000
$5,446,977

Calculated
Sewer
Rate
(per 1,000
gallons)
$25.49
$25.95
$26.41
$26.89
$27.38
$27.89
$28.41
$28.95
$29.50
$30.07
$30.65
$31.25
$31.87
$32.50
$33.15
$33.82
$34.51
$35.22
$35.95
$36.71

Estimated
Annual
Sewer
Cost (3)
$1,530
$1,557
$1,585
$1,613
$1,643
$1,673
$1,705
$1,737
$1,770
$1,804
$1,839
$1,875
$1,912
$1,950
$1,989
$2,029
$2,071
$2,113
$2,157
$2,202

Notes:
1. The FY2025 Town sewer O&M excludes the existing loan payments that are paid off prior to FY2025.
2. The total annual sewer expenses is equal to the Town Sewer O&M + SB User Cost + Total Debt
Retirement.
3. Based on a typical residential customer using 60,000 gpy.
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8. SELECTION OF ALTERNATIVES
8.1 Plant No. 2 Pump Station Conversion and Plant No. 2 Force Main
8.1.1 Lifecycle Cost Analysis
Because only a single alternative for the Plant No. 2 Pump Station Conversion was
considered, and the Plant No. 2 Pump Station Conversion is a pre-requisite for all of the
Plant No. 2 Force Main Alignment alternatives considered, the Plant No. 2 Pump Station
Conversion was evaluated in aggregate with the Plant No. 2 Force Main Alignment
Alternatives.
A net-present-value analysis accounting for lifecycle cost for the Plant No. 2 Pump
Station Conversion and three Plant No. 2 Force Main alternatives is included in
Appendix G and is summarized in Table 8.1 below. These lifecycle costs are
estimates based on assumed maintenance costs and life span for the three alternatives
considered.
Table 8.1
Plant No. 2 Pump Station Conversion and Plant No. 2 Force Main
Lifecycle Cost Analysis

Construction Cost(2)
Total Present
Worth, O&M Costs
Present Worth,
Salvage Value(3)
Net Present Value
Cost

Alignment
Alternative No. 1
Ti-Haul Trail &
Bay Road
$6,748,000
$807,001

Alignment
Alternative No. 2
Railroad Corridor

Alignment
Alternative No. 3
Route 7

$6,804,000
$823,900

$7,041,000
$807,000

$874,500

$882,100

$912,500

$6,699,801

$6,765,631

$6,955,701

Notes:
1. All costs are in FY2025 dollars.
2. Construction costs are for ENR 12950 = July 2025, and include the Plant No. 2 Pump Station
Conversion as a sole alternative, plus the construction cost for the Plant No. 2 Force main
alternatives.
3. Evaluated at the end of the loan term, based on straight-line depreciation and an average estimated
life span of 35 years
4. Analysis is based on a 30-year term and a real discount rate of 0.4%

Based on this evaluation, Alternative No. 1 – Tie Haul Trail & Bay Road has the lowest
construction cost, the lowest O&M cost, and the lowest lifecycle cost at $6,832,501.
However, the life cycle is very close between Alternative No. 1 and No. 2.
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8.1.2 Non-Monetary Evaluation
An evaluation of several non-monetary factors is included in Table 8.2
Table 8.2
Plant No. 2 Force Main
Non-Monetary Evaluation

Criteria
Permitting &
Property
Acquisition

Alignment
Alternative No. 1

Alignment
Alternative No. 2

Alignment
Alternative No. 3

Ti-Haul Trail & Bay
Road

Railroad Corridor

Route 7

 Requires
easement along
Ti-Haul Trail
 Passes through
Class I wetland
buffer

Constructability  Generally follows
open terrain and
Town highways
with limited traffic

Operation &
Maintenance

 Improvements
may be
necessary to the
Ti-Haul Trail for
maintenance
access

 Requires multiple
easements
adjacent to
railroad right-ofway

 Primarily follows
public right-ofways

 Requires
 Requires
construction of
construction in
access routes to
heavilyremote portions of
developed, highalignment.
traffic Route 7
corridor
 Requires
 Straightforward
maintaining
access to most of
access routes to
alignment
remote portions of
alignment

8.1.3 Recommended Alternative
Alignment Alternative No. 1 has a slightly lower lifecycle cost, as well as constructability
and operational benefits, so is the favored alternative. However, it also has several
permitting and property acquisition challenges. Alternative No. 1 is the recommended
alternative, but if significant issues with permitting or property acquisition decrease the
feasibility of this alternative, Alternative No. 3 could be pursued with a relatively modest
increase in capital cost.
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8.2 Plant No. 1 Expansion
8.2.1 Lifecycle Cost Analysis
A net-present-value analysis accounting for lifecycle cost for the two Plant No. 1
Expansion alternatives is included in Appendix G and is summarized in Table 8.3
below. These lifecycle costs are estimates based on assumed maintenance costs and
life span for the two feasible alternatives.
Table 8.3
Plant No. 1 Expansion
Lifecycle Cost Analysis
Alternative No. 1
3-Cell SBR
Construction Cost(2)
Total Present
Worth, O&M Costs
Present Worth,
Salvage Value (3)
Net Present Value
Cost

Alternative No. 2
IFAS

$16,640,000
$44,757,505

$16,570,000
$47,586,000

$2,159,500

$2,150,700

$59,288,705

$62,056,000

Notes:
1. Operational costs are in FY2025 dollars.
2. Construction costs are for ENR 12950 = July 2025 and do not include the Plant No. 2
Pump Station Conversion or Plant No. 2 Force Main.
3. Evaluated at the end of the loan term, based on straight-line depreciation and an
average estimated life span of 35 years
4. Analysis is based on a 30-year term and a real discount rate of 0.4%

While Alternative No. 1 has a slightly higher construction cost, lower O&M costs give it a
slightly lower net present value cost.
8.2.2 Non-Monetary Evaluation
An evaluation of several non-monetary factors is included in Table 8.4
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Table 8.4
Plant No. 1 Expansion
Non-Monetary Evaluation

Constructability

Alternative No. 1

Alternative No. 2

Three-Tank SBR System

IFAS with Secondary
Clarification

 Requires significant
excavation and
construction of large new
tanks

 Requires less excavation;
new clarifiers will be smaller
and shallower than proposed
SBR tanks

 New SBR tanks can be
 Requires operating on single
installed while existing SBR
SBR tank or IFAS reactor
tanks are still operational
during construction
 Easier expandability for
future expansion
Operation &
Maintenance

 Significant operator
familiarity

 More specialized process;
less operator familiarity

 Provides significant off-line
storage

 Provides less off-line storage

 Less sludge production
 Greater operational
flexibility

 Higher sludge production
 Less operational flexibility

8.2.3 Recommended Alternative
Plant No. 1 Expansion Alternative No 1 – Three-Tank SBR System has the lowest
lifecycle costs as well as several favorable non-monetary benefits so is the
recommended alternative for inclusion into the proposed project.
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9. PROPOSED PROJECT
9.1

Description

The proposed project will include expansion of Plant No. 1, conversion of Plant No. 2 to
a pump station, and installation of a force main connection to Plant No. 1. An overview
map of the entire proposed project is included in Figure 14 in Appendix A. Each of
these elements is described in further detail below:
9.1.1 Plant No. 2 Pump Station Conversion
The Plant No. 2 Pump Station Conversion will include the following components and is
described in further detail below:















Replacement of the existing inclined rotary drum screen with a new rotary drum
screen with an integrated solids washer and compactor and transfer screw.
Rehabilitation of the existing aerated grit chamber with a new screw collector,
bucket elevator, coarse-bubble diffusers, aluminum baffles, and blower.
Construction of a new 15,000-gallon two-compartment wet well
Installation of three new submersible pumps in the wet well. The pumps will be
installed on lift-out brackets and guide rails so that they can be removed without
entering the wet well. The associated isolation valves, check valves, and pump
discharge piping will be installed in the existing pump room..
Construction of a separate unclassified electrical space in the currently unused
west end of the headworks building
Repurposing of the existing SBR tanks for use as off-line storage, fed by two
additional submersible pumps. The off-line storage tanks would include aeration
for mixing and prevention of septic conditions, as well as sloped concrete infill
bottoms to assist in draining and removal of deposited solids from the tanks. The
existing covers would be re-used.
Conversion of the existing septage receiving, sludge storage, and tertiary
treatment areas to storage space for roll-off dumpsters and other miscellaneous
items by the sewer department.
Decommissioning of the remaining spaces at Plant No. 2, including the existing
office/lab space and pump/blower gallery, which will not be used but will be left in
place.
Demolition of the existing aerobic sludge storage tank.
Transfer of the existing garage and dewatering building to other Town
departments for their use.
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A proposed site plan for Plant No. 2 is shown in Figure 18 in Appendix A, and a
proposed hydraulic profile is shown in Figure 19 in Appendix A.
Preliminary Treatment
This facility does not include influent flow measurement, so a new flow measurement
structure consisting of a flume and ultrasonic level transmitter will be installed just
outside the headworks. This will require replacing additional influent sewer upstream at
a shallower slope to allow for the small amount of headloss introduced by the flume.
The existing screening equipment will be removed and replaced with a new inclined
rotary fine screen installed in the existing influent channel. The fine screen will have ¼”
spacing, an integrated solids washer/compactor, and will discharge processed
screenings into a wheeled bin. The existing aerated grit chamber will be refurbished,
with new aluminum baffles, coarse-bubble diffusers, blower, grit collector screw, and
bucket elevator.
Influent Pumping
A new 15,000-gallon cast-in-place concrete wet well will be installed just outside of the
headworks building. This wet well will include two cells, piped so that they can be used
independently. Three new non-clog submersible pumps will be installed to transfer
wastewater to Plant No. 1 via the proposed Plant No. 2 force main. These pumps will
sized to handle the peak hourly flow of the plant with one pump out of service. The
pump room will contain new pump outlet piping, check valves, and isolation valves for
each pump.
A new triplex pump control panel located in an unclassified space will be provided on
the first level of the headworks building. The control panel will include PID-based
controls and will be connected to individual variable frequency drives (VFD’s) for each
pump.
Off-Line Storage
Both existing SBR tanks will be converted to off-line storage. The existing SBR
treatment equipment will be removed, new sloped concrete infill will be placed, and new
coarse-bubble diffusers will be installed. The existing blowers will be retained to provide
aeration and mixing, and the existing tank covers will be retained to prevent freezing
and control odors. Wastewater will be directed into the off-line storage tanks using two
additional submersible pumps located in the new wet well, with controlled draining by
gravity back into the wet well prior to pumping to Plant No. 1 via motor-operated plug
valves located in the existing pump room.
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Plant No. 2 Decommissioning
The remainder of Plant No. 2 will be decommissioned by removing equipment, but the
buildings will be left in place. The existing septage receiving and aerated sludge
storage areas will be converted to store roll-off dumpsters, and the existing
garage/dewatering building will be transferred to other Town departments to be
repurposed by the Town of Shelburne. The existing aerated sludge storage tank will be
demolished.
A new unclassified electrical space will be created either in the headworks building or in
the existing administration/operator space. This space will house controls and electrical
equipment for the proposed headworks and pumping equipment.
9.1.2 Plant No. 2 Force Main
Wastewater from the converted Plant No. 2 pump station will be transferred to Plant No.
1 via a 12-inch inner-diameter (14-inch nominal diameter) HDPE force main. The
selected alignment (Alternative No. 1) will follow the Ti-Haul Trail to Bay Road, then
follow Bay Road to Crown Road and Plant No. 2.
The force main will include cleanout vaults spaced approximately 1,000 feet apart.
These vaults will include isolation valves in both directions as well as two-way cleanout
connections. Cleanout vaults will be accessible to wheeled vehicles.
The full force main alignment will need to be accessible to tracked vehicles so that
repairs can be made if necessary. This will require maintenance of a cleared buffer
approximately 10 feet wide. Areas where the force main is not accessible to tracked
vehicles (such as river or railroad crossings) or where a cleared buffer cannot be
created for environmental reasons, the force main will be installed inside a sleeve, with
isolation valves provided at both ends.
9.1.3 Plant No. 1 Expansion
The Plant No. 1 Expansion will include the following components and described in
further detail below:


Preliminary Treatment
o New headworks building with a 1/4-inch inclined rotary screen, vortex grit
separator, and 19,000-gallon wet well
o New triplex influent pumping system installed in the basement of the
control building
o Off-line storage in a portion of the existing SBR tanks
o Odor control
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Biological Treatment
o Three (3) new concrete SBR tanks
o Post-equalization in the remaining portion the existing SBR and surge
tanks
Tertiary Treatment
o New rapid mix and flocculation tanks
o Two (2) new 5-micron cloth disk filters
Disinfection
o New two-bank UV disinfection system located new filter building
o Retention of the existing chlorine contact tank for use as an emergency
disinfection system
Sludge Storage and Dewatering
o New covered aerobic sludge storage tank
o Refurbishment of the existing sludge storage tank
o New centrifuge dewatering and appurtenances
o New septage receiving station
o Odor control
Other Improvements
New 18-inch outfall sewer and outfall diffuser piping.
Expanded control building to house operator and administrative spaces currently
at Plant No. 2
New garage to house sewer department equipment and maintenance functions
currently located at Plant No. 2

A proposed site plan for Plant No. 1 is shown in Figure 16 in Appendix A, and a
proposed hydraulic profile is shown in Figure 17 in Appendix A.
Preliminary Treatment
The existing headworks building will be demolished and a new 900-square foot
headworks building will be constructed to house influent flow measurement, screening,
and grit removal equipment and a new influent wet well.
The headworks will include influent flow measurement using a flume and ultrasonic level
transmitter. Screening will be accomplished with a new inclined rotary fine screen with
a manually cleaned coarse bar screen in a bypass channel. The fine screen will have
¼” spacing, an integrated solids washer/compactor.
A new vortex grit removal unit will be installed and will include a grit pump, cyclone grit
separator, and grit washer. Processed screenings and grit will be discharged into a
wheeled bin that can then be emptied into an adjacent dumpster at a loading dock that
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will be part of the headworks building. Process water will be provided to the headworks
building for use by the screenings and grit processing equipment.
Wastewater discharged from the Plant No. 2 force main will already have been
screened and degritted at the converted Plant No. 2 pump station and will normally be
discharged directly into the wet well, so screening and grit removal equipment will be
sized to handle peak flows from the Plant No. 1 service area only. However, provisions
will be made to allow flows from Plant No. 2 to be routed through preliminary treatment
at Plant No. 1.
Per NFPA 820, locations housing screening and grit removal equipment will be Class I,
Division 1 spaces, so this building will be constructed from non-combustible materials.
Electrical equipment will be located in an unclassified electrical room with a separate
exterior entrance.
The headworks building will be equipped with a packed-bed odor control system to treat
exhaust air discharged from the headworks building.
Secondary Treatment
Biological treatment will be accomplished with three (3) new cast-in-place concrete
sequential batch reactor (SBR) tanks with post equalization. Influent flow will be
sequentially distributed between SBR tanks using electrically actuated valves. Because
three SBR tanks are used, pre-equalization will not be required.
Each SBR tank will be approximately 42 feet by 64 feet with an operating liquid level of
13.6 feet (minimum) to 21.0 feet (maximum) plus 2 feet of freeboard. Mixing will be
provided in each SBR tank by a 7.5 HP floating mixer and aeration will be provided by
retrievable fine bubble diffusers supplied by five (5) 40 HP blowers (4 operating, 1
standby) with variable frequency drives located in the Pump/Blower Building. Each
reactor tank will have a floating decanter assembly to provide gravity discharge to the
adjacent post-equalization tank, as well as instrumentation to measure dissolved
oxygen and water level.
The SBR process will be followed by post-equalization located in the existing surge
tanks and a portion of the existing SBR tanks. The plant currently has two (2) existing
surge tanks, which are 35 feet by 10 feet, with a maximum usable water depth of 11
feet. Combined with an approximately 9-foot by 35-portion of the existing SBR tanks, a
7,600 cubic foot equalization volume will be available to reduce the peak decant rate
and discharge at a constant flow rate to the tertiary treatment equipment.
Retrievable fine bubble diffusers will provide aeration and mixing in the tanks and will be
supplied by one (1) 7.5 HP positive displacement blower. Two (2) 2.5 HP submersible
transfer pumps will provide effluent pumping and flow control will be provided to control
the discharge rate to the downstream treatment processes. The post equalization
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pumps will be mounted on slide rails for ease of removal.
Three (3) double disc sludge waste pumps will be provided for transfer of sludge to the
aerated sludge storage tanks. Wasting will be performed automatically during each SBR
cycle utilizing the PLC controls, or can be performed manually on a daily basis by the
operator.
Supporting equipment for the off-line storage, SBR, and post-equalization tanks would
be located in the existing Pump/Blower building, with blowers, electrical equipment, and
control systems located on the upper level and pumps, valves, and piping located on
the lower level. Equipment spaces associated with these unit processes are typically
unclassified under NFPA 820 so no significant improvements to this building will be
necessary, though improvements to the building’s electrical and mechanical system are
proposed to address age-related issues and improve energy efficiency.
Tertiary Treatment
Effluent from the SBR’s will be discharged by the transfer pumps to one set of rapid mix
and flocculation tanks located upstream of the filter units. The rapid mix and
flocculation tanks will have volumes of approximately 500 gallons and 7,500 gallons to
provide hydraulic retention times of approximately 0.3 minutes and 5 minutes,
respectively, and could be either cast-in-place concrete or fabricated stainless steel or
aluminum. Mixing would be accomplished mechanically, with chemical coagulant
addition occurring in the rapid mix tank.
Flow will then continue through one or both of the package filtration units located inside
the building. Two (2) new package cloth media filter units will be installed in this process
equipment area within the building. Each disc filter unit in a steel tank will contain 4
disks, central tube assembly, drive system, backwash and sludge pumps, influent,
backwash, and sludge valves, instrumentation, and a controls package. The cloth
media will have an effective pore size of approximately 5 microns. Filtrate discharge
from the filter units will occur via the center tubes by gravity, while backwash water and
sludge will be routed into the in-plant pump station for return to the headworks.
The rapid mix tank, flocculation tank, filter units, and appurtenant equipment will be
located in a new Filtration/Disinfection building adjacent to the existing pump/blower
building. This building will be approximately 1,800 square feet in size and include two
levels, with an upper level providing access to the top of the tanks, filter units, and drive
equipment, while the lower level will provide access to pumps, piping, and valves. Per
NFPA 820, this building will be an unclassified space.
Disinfection
The ultraviolet (UV) disinfection system will be located on the lower level of the
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Filtration/Disinfection Building, and will be a poured-in-place concrete structure to house
the UV equipment. The UV system will be a low-pressure high-output open channel unit
consisting of two (2) horizontal banks in series with a perforated inlet baffle to provide
equal flow distribution. A fixed weir at the outlet end will maintain a constant water level
and maintain submergence of the lamps.
The UV system will be sized such that the required level of disinfection can be
accomplished with one UV bank off-line. Spare replacement lamps equaling at least
15% of the total will be provided as specified in the State design guidelines. In addition
to the spare lamps, one (1) spare module, one (1) replacement quartz sleeve, and one
(1) spare electronic ballast will be provided. Continuous disinfection will be provided by
the UV system with back-up power provided by the emergency generator.
A spare disinfection channel will be provided and equipped with mounting equipment for
the UV banks. This will allow operators to take one channel off-line for cleaning and
maintenance. The UV disinfection system will also include UV intensity monitoring and
an automatic hydraulically-powered wiping system for the lamps.
A process water storage tank will also be provided at the outlet of the UV disinfection
channels to supply the non-potable water needs at the facility, with a new process water
pumping system installed in the lower level of the Pump/Blower Building. An outlet weir
and ultrasonic level measurement system will be used to provide effluent flow
measurement prior to discharge.
The existing sodium hypochlorite (liquid chlorine) disinfection system (including the
chemical tanks, chemical feed equipment, and chlorine contact structure) will be
retained for emergency use. The existing chemical tanks and chemical feed equipment
will be salvaged and relocated to the new Sludge Dewatering Building, which will be
adjacent to the existing chlorine contact structure.
Septage Receiving, Sludge Storage, and Sludge Dewatering
Waste activated sludge will be pumped from the SBR’s into two aerated sludge storage
tanks consisting of the existing pre-stressed concrete tank with a volume of
approximately 320,000 gallons and a new glass-fused steel tank, also with a volume of
approximately 320,000 gallons. The existing pre-stressed concrete storage tank will be
refurbished by repairing cracks and applying a new protective coating to the concrete,
though it is recommended that a full evaluation of this structure be conducted by a prestressed concrete tank manufacturer. Both tanks will have aluminum geodesic covers,
telescoping valves for decanting, level transmitters, and fine bubble aeration.
Sludge will be dewatered using a centrifuge located in a new Sludge Dewatering
Building adjacent to the aerated sludge storage tanks, and will have a similar layout to
the current dewatering operation. Sludge will be pumped from the aerated sludge
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storage tanks using one (1) of two double-disc diaphragm pumps, conditioned using a
polymer feed system, and then dewatered by the decanter centrifuge. Dewatered
sludge will be transferred via a screw conveyor into a distributor conveyor, which will
place sludge in a trailer parked in an adjacent enclosed garage space. Centrate will be
routed into the in-plant pump station for return to the headworks.
The Sludge Dewatering Building will also include a septage receiving station that will
screen and de-grit septage. Processed septage will then be pumped into the aerated
sludge storage tanks or routed into the in-plant pump station for return to the
headworks, as determined by the operator.
Septage receiving and sludge storage and dewatering spaces are Class I, Division 1
per NFPA 820, so the new Sludge Dewatering Building will include a separate space to
house blowers for the aerated sludge storage tank and electrical equipment.
An in-plant pump station will be constructed to return backwash water, supernatant,
centrate, septage, sanitary wastewater, and miscellaneous process drainage from other
buildings to the headworks. This will be a standard duplex submersible pump station
with a 4 inch diameter force main discharging upstream of the fine screen in the new
headworks building.
The sludge dewatering building will be equipped with a packed-bed odor control system
to treat exhaust air discharged from the sludge dewatering, septage receiving, and
trailer spaces.
Chemical Feed and Storage
A chemical feed/storage system will be provided in the existing Chemical Feed Building.
This chemical treatment system will be used to supplement the biological removal
processes for phosphorus removal occurring in the SBR system. Feed systems will be
provided for the addition of polyaluminum chloride. For the liquid polyaluminum
chloride, the existing bulk storage tanks will be removed and two new 2,500 gallon bulk
storage tanks will be installed within a reconstructed secondary containment area. The
primary dosing point will be directly to each SBR tank, but a secondary dosage point will
be included at the rapid mix tank. One peristaltic chemical feed pump will be provided
for each dosing point, for a total of four (4) pumps total. Chemical feed tubing installed
in sleeve piping will be installed between the peristaltic pumps and the proposed dosing
points.
Outfall Sewer
The existing undersized outfall sewer will be fully replaced with a new 18-inch diameter
outfall. This will include jacking of a new steel sleeve under the Vermont Rail Systems
tracks, construction of a new 18-inch diameter PVC outfall sewer to Lake Champlain,
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and installation of a new thermally-fused HDPE submarine discharge/diffuser pipe. The
new outfall sewer will roughly follow the alignment of the existing outfall sewer, but will
be installed in parallel so that the existing outfall sewer can remain in service during
construction. The new outfall sewer will also include manholes for future access and
maintenance.
The design of the submerged discharge/diffuser pipe will be contingent on both the
dilution requirements associated with the new discharge permit, as well as the
conditions on the lake bottom. For the purposes of this report, it was assumed that a
single discharge point close to the existing discharge point will be acceptable, and that
the lake bottom will be adequate to support the new pipe, using the existing support
system, without piles.
Emergency Generator
The existing emergency generator will be replaced with a larger exterior unit capable of
operating the influent pumping, SBR system, filtration, UV disinfection, and plant
control/SCADA system when utility power is not available. The existing diesel fuel tanks
will be removed and the new generator will be fueled with natural gas.
Control Building & Garage/Workshop
A 2,000 square foot addition to the Control Building will be constructed. The expanded
control building will contain the existing laboratory, as well as new operator staff
offices/workspace, lockers/restroom, break room, electric/control room, and mechanical
room. These spaces will be located on the first floor, with the basement continuing to
be used for influent pumping.
Because the influent pump room in the basement is a Class I, Division 2 per NFPA 820,
the existing hatch in the laboratory floor will be permanently sealed and the door to the
stairwell permanently infilled, with a new exterior entrance to the stairway constructed.
A separate 3,000 square foot Garage/Workshop Building will be constructed to store
sewer department vehicles, maintain equipment, and store sewer department materials.
Site Improvements
Additional grading and pavement modifications to the site will be necessary to maintain
access to the proposed improvements, though most existing site infrastructure is in
good condition and can be re-used to a reasonable extent.
The Town of Shelburne has interest in acquiring an access easement across privately
owned property to Mariner’s Way, which is a privately-owned street south of Plant No.
1, and then along Mariner’s Way to Bay Road. Doing so would permit construction of
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an additional driveway access to Plant No. 1, which would allow one-way truck traffic
through the plant. This would be contingent on acquiring access rights from adjacent
landowners. Should this not be possible, a truck turn-around or loop could be
constructed around or near the proposed garage/workshop building.
The proposed improvements to Plant No. 1 will involve more than one acre of expanded
or redeveloped impervious surface, so stormwater treatment practices will be required.
Where feasible, green stormwater infrastructure practices should be used, such as
disconnection of impervious surfaces, restoration of soil and landscaping on unused
portions of the site, bioretention, and infiltration.

9.2

Land Requirements

Plant No. 1 and Plant No. 2 are located on properties that are fully owned by the Town
of Shelburne. However, portions of the project will take place on land that is not
currently controlled by the Town of Shelburne. Prior to construction, the following land
requirements will need to be satisfied:






9.3

The proposed Plant No. 2 Force Main alignment crosses privately-owned land
located between Harbor Road and Bay Road, along the Ti-Haul Trail. Much of
this land is also subject to conservation easements. It will be necessary to
secure an easement across this land, as well as verify that construction of the
proposed Plant No. 2 Force Main does not violate any existing conservation
easements.
The Plant No. 1 outfall crosses privately-owned lands between Plant No. 1 and
Lake Champlain. It is assumed that there is an existing easement associated
with this outfall. The width and location of this easement will need to be verified.
The Town of Shelburne has expressed interest in constructing an additional
access to Plant No. 1 via Mariner’s Way. Mariner’s way is not currently a Town
highway, and access via this route will cross two privately-owned parcels to the
south. If the Town intends to construct a new access to Plant No. 1 via this
route, it will be necessary to either acquire an access easement or a portion of
these two properties.

Permit Requirements

A list of potential permits required for the project is listed below.
9.3.1 NPDES Major Discharge Permit
Due to the increased flow, the National Pollutant Discharge Elimination System
(NPDES) discharge permit for Plant No. 1 will have to be amended. Per discussions
with the State of Vermont, it is expected that Plant No. 1 would be permitted as a
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NPDES Major Facility, a dilution study would have to be performed, and the increased
flow would have to evaluated under the State of Vermont’s Anti-Degradation Policy,
though this is not expected to be a significant regulatory issue since there is a
significantly greater environmental benefit from removal of the Plant No. 2 discharge
from McCabe Brook.
9.3.2 State of Vermont Act 250 Permit
Because the design flow at Plant No. 1 will increase by more than 10%, an Act 250
Permit will be required for the project. Act 250 permit review is conducted by a district
coordinator and the District Environmental Commission, who evaluate the project under
10 statutory criteria which include air and water pollution, water supply, soil quality and
uses, transportation, educational services, municipal services, aesthetics, and other
issues related to local and regional planning. While it is expected that the project will
readily meet these criteria, Act 250 permits can be time- and labor-intensive to acquire
and can require extensive notification of abutting property owners, who can become
party to the District Environmental Commission proceedings.
9.3.3 State of Vermont Wetlands Authorization
Installation of the Plant No. 2 Force Main in proximity to the LaPlatte River Wetlands will
require a wetlands permit. Because these wetlands are primarily Class I, it is expected
that this coverage will require an Individual Permit. Prior to applying for a permit, it will
be necessary to have a formal delineation of any Class I or II wetlands near the project
sites performed, which must typically be conducted during the growing season. The
extents and classification of wetlands in proximity to the Plant No. 2 force main will have
a substantial impact on the technical design and construction costs, so it is
recommended that the delineation be conducted as part of a pre-design phase.
Additionally, it typically takes three to six months for the State of Vermont to issue an
Individual Wetlands Permit after receiving an application, which is a relatively long lead
time.
Acquiring a permit for construction in Class I wetlands and buffers is significantly more
difficult than acquiring a permit for construction in class II wetlands and buffers.
Typically, it must be shown that the project has a significant public benefit, and that
alternatives were evaluated and found to be unacceptable. Based on discussions with
the State of Vermont Wetlands Program, it is possible that force main will have to be
installed in a sleeve under some wetlands and buffers so as not to create future
maintenance needs in these areas.
Demolition of the aerobic digester at Plant No. 2 will also take place within the wetland
buffer associated with the LaPlatte River Wetlands. Installation of the new Plant No. 1
outfall sewer will occur within or near Class II wetlands associated with Munroe Brook.
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While it is expected that these components of the proposed project will require a
wetland permit, they involve existing structures and/or work within Class II wetlands, so
will be subject to less stringent requirements.
9.3.4 US Army Corps of Engineers Vermont General Permit
Installation of the new outfall at Plant No. 1, the force main crossing of the Laplatte
River, and most construction in wetlands will take place in water bodies under the
jurisdiction of the US Army Corp of Engineers’ Vermont General Permit. Because this
work will take place in or near Lake Champlain, it will likely be done under the PreConstruction Notification Process, which requires submittal of plans and a permit
application to the Army Corps of Engineers’ Vermont Project Office.
9.3.5 State of Vermont Stream Alteration Permit
The proposed Plant No. 2 Force Main will cross the Laplatte River as well as several
smaller streams, including McCabe Brook. It is expected that the force main will be
installed in all of these locations using HDD, which will not result in impacts to the
streams or the LaPlatte River, therefore, it is expected that no stream alteration permit
will be required for this work.
The proposed Plant No. 1 Outfall will cross Munroe Brook twice, just upstream of its
mouth. It may be possible to install one or both of these crossings using HDD
techniques, in which case no stream alteration permit will be required. However, it is
expected that site conditions and/or the profile of the outfall sewer in that area will
necessitate installation via open-trenching, which will require a stream alteration permit.
9.3.6 State of Vermont Flood Hazard Area & River Corridor Permit
The proposed Plant No. 2 Force Main will cross the Laplatte River, McCabe Brook, and
several smaller streams that have mapped river corridors. These crossings will require
coverage under the State of Vermont’s Flood Hazard Area and River Corridor
(FHA&RC) General Permit. Utility crossings are typically eligible for this under the No
Adverse Impact Standard.
9.3.7 State of Vermont Lake Encroachment Permit
Installation of the new outfall at Plant No. 1 will require a Lake Encroachment Permit
from the State of Vermont. As part of this permit application, it will be necessary to
show that the project will benefit the public good and will adequately protect water
quality, though this is not expected to be a regulatory issue due to the outfall serving a
municipally-owned wastewater treatment facility and the greater environmental benefit
from removal of the Plant No. 2 discharge from McCabe Brook.
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9.3.8 State of Vermont Operational Stormwater Permit
Because the improvements at Plant No. 1 will involve expansion and redevelopment of
more than one (1) acre of impervious surfaces, an Operational Stormwater Permit will
be required, and the design of the site will be required to incorporate stormwater
management practices as specified in the Vermont Stormwater Management Manual. It
is anticipated that green stormwater infrastructure practices could be integrated into the
project.
9.3.9 State of Vermont Construction General (Construction Stormwater) Permit
Because the project will disturb more than one acre of earth, it is expected that each
project will require coverage under the State of Vermont’s Construction General Permit
(CGP). Due to the compact nature of the sites at Plant No. 1 and Plant No. 2, the use of
horizontal directional drilling techniques to reduce disturbance associated with
installation of the Plant No. 2 force main, and the sequentially-phased nature of the
proposed improvements, it is expected that the project will be eligible for coverage as
either a low-risk or medium-risk project.
9.3.10 Vermont Department of Public Safety Construction Permit
Modifications to existing buildings at Plant No. 1 and Plant No. 2, as well as the
construction of new buildings at Plant No. 1 will require a Construction Permit from the
Vermont Department of Public Safety, who will review the design for compliance with
building and fire safety codes adopted by the State of Vermont, such as the 2015
International Building Code (IBC) and NFPA 70 (National Electrical Code), among
others.
It should be noted that fees for this permit are calculated as a percentage of building
cost (0.8% at the time of writing). On similar projects, portions of the project have been
deemed exempt from this permit and therefore not subject to the application fee, but the
fee for this permit is still expected to be substantial and could range from $100,000 to
$200,000.

9.4

Project Schedule

A preliminary project schedule is shown in Table 9.1 and would result in substantial
completion of the proposed project about July of the 2025 construction season.
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2021

2022

2023
2024
2025
2026

Table 9.1
Proposed Project Schedule
Projected Date
Recommended Improvement
January
Finalize Preliminary Engineering Report
Property/Easement Option Acquisition
June-December
Pre-Design
Finalize Bond Amount
January
Prepare Bond Documents
January Public Information Meetings
February
Start Final Design
March
Hold Bond Vote
SeptemberPermitting
December
February
Bid Advertisement
March
Open Bids
June
Start Construction
January Construction
December
July
Substantial Completion
July
End of One-Year Warranty Period

While the pre-design phase is not always included in municipal water and wastewater
projects, it is recommended that several key tasks be completed before holding a bond
vote or commencing final design, since they could have a significant effect on project
cost, funding availability, or the technical design of the project. It is recommended that
the pre-design phase include:







Wetland delineation for sections of the project near the LaPlatte River Wetlands.
Completing a dilution study for the expanded Plant No. 1 outfall.
Soil borings along the proposed Plant No. 2 Force Main Alignment and
preliminary geotechnical evaluation at Plant No. 1.
Subsurface investigation for the Plant No. 1 outfall, including geotechnical
evaluation and bathymetric mapping.
Any pilot testing desired by the Town, such as pilot testing a rotary press sludge
dewatering unit.
Acquiring Option-to-Purchase agreements from property owners for sections of
the Plant No. 2 Force Main that will be built on private property, and for access to
Plant No. 1 from and along Mariner’s Way.
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Due to the size of the project and the incorporation of both heavy and building
construction work, it is recommended that construction be conducted under multiple
separate contracts. The anticipated contract breakout for the project is as follows:




Contract No. 1 - Plant No. 1 Expansion
Contract No. 2 - Plant No. 2 Force Main Construction
Contract No. 3 - Plant No. 2 Pump Station Conversion

For construction phasing, it will be necessary to complete the Plant No. 1 Expansion
and Plant No. 2 Force Main Construction prior to completing the Plant No. 2 Pump
Station Conversion so that flows from Plant No. 2 can be properly transferred to and
treated at Plant No. 1 before decommissioning of Plant No. 2 takes place.

9.4

Sustainability Considerations

The consolidated wastewater treatment facility should include several measures to
improve energy-efficiency:








Turn-down ability for major equipment items, especially blowers and influent
pumps. This includes using multiple blowers and/or pumps where feasible, and
operating equipment off variable frequency drives (VFD’s). This will allow
electrical usage to be more easily and efficiently reduced during times of lower
organic and/or hydraulic loading.
Control and monitoring systems should allow for scheduling/sequencing energyintensive operations (influent pumping, aerobic react phases, filter backwash,
and solids dewatering) to reduce peak electrical loads. Measures to monitor
electrical usage for key unit processes and equipment should be considered to
assist in characterizing electrical usage at the facility and developing efficiency
improvements in the future.
Energy-efficiency and energy-recovery measures should be incorporated into the
HVAC systems for the proposed buildings, such as heat recovery units for
spaces that have to be ventilated with outside air and occupancy controls for
heated or air-conditioned spaces.
Energy-efficient electrical fixtures, such as premium-efficiency motors, motionactivated devices and LED lighting.
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9.5

Cost Estimates

9.5.1 Estimated Construction Costs
Based on construction commencing in March 2023, the total estimated construction cost
for the proposed project is $21,400,000. Estimated construction costs for the proposed
project are summarized in Table 9.2 and are based on the detailed cost estimates in
Appendix E.
Table 9.2
Estimated Construction Costs
Cost Estimate
Cost Estimate
Item Description
(ENR 11439)
(ENR12250)
C #1 - Plant No. 1 Expansion
Headworks
$1,840,000
$1,970,000
Secondary/Biological &
$4,460,000
$4,776,000
Clarification
Tertiary Treatment, Disinfection,
$3,003,000
$3,216,000
& Outfall Sewer
Sludge Storage & Dewatering
$3,440,000
$3,684,000
Control Building, Garage, and
$1,948,320
$2,086,000
Site Access Improvements
Subtotal
$14,700,000
$15,733,000
C #2 - Plant No. 2 Pump Station
$2,160,000
$2,313,000
Conversion
C #3 - Plant No. 2 Force Main
$3,800,000
$4,069,000
$22,115,000
Total
Notes:
1. ENR 11439 = July 2020
2. ENR 12250 = March 2023

9.5.2 Total Project Cost
The estimated total project cost for the proposed project is estimated to be $28,830,000.
This amount includes; construction, construction contingency, engineering services,
administration, legal, permit fees, and other related costs. A breakdown of the total
project cost summary is shown below in Table 9.3.
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Table 9.3
Total Project Cost Summary
Estimated
Cost

Item Description
Construction
Plant No. 1 Expansion
Plant No. 2 Force Main
Plant No. 2 Pump Station Conversion
Subtotal

$15,733,000
$2,313,000
$4,069,000
$22,115,000

Subtotal

$2,211,500
$2,211,500

Subtotal

$73,300
$100,000
$9,600
$182,900

Subtotal

$1,175,900
$100,000
$75,000
$1,350,900

Subtotal

$2,155,000
$100,000
$2,255,000

Subtotal
Estimated Total Project Cost
Use

$100,000
$215,000
$5,000
$215,000
$175,000
$710,000
$28,826,000
$28,830,000

Construction Contingency
10% Construction Contingency
Step I - Preliminary Engineering
Preliminary Engineering Report (1)
Pre-Design
Environmental Report
Step II – Final Design
Basic Services(3)
Special Services - Permitting
Special Services – Dilution Study
Step III – Construction Phase Engineering
Construction Phase Services (3)
Special Services
Other Costs
Permit Fees
Administrative
Bond Vote Assistance
Legal & Fiscal
Short Term Interest

Notes:
1. Costs are based on ENR12250 = March 2023
2. Currently under contract
3. Based on Water Investment Division Fee Curves
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9.8

Available Funding

For municipal wastewater infrastructure projects, there are typically two (2) major
funding sources available: State of Vermont CWSRF Revolving Loan and USDA/Rural
Development. Both of these funding sources are described in the following narratives.
9.8.1 USDA Rural Development
The United States Department of Agriculture (USDA) Rural Development (RD) program
includes both grants and loans for infrastructure projects in communities with a
population of less than 10,000.
Grant amount and loan terms are dependent on economic conditions in the community.
As of 2020, the Town of Shelburne’s median household income (MHI) was above the
statewide average nonmetropolitan median household income, so would not be eligible
for a grants or reduced interest rates through this program though an income survey
could be conducted to determine if the sewer service area does. As of 2020, the market
interest rate for this program was 2.125%.
9.8.2 State of Vermont CWSRF
The State of Vermont provides funding for planning, design, and construction of water
infrastructure projects through the Clean Water State Revolving Fund (CWSRF). The
CWSRF program offers an interest free loan with a 2% administrative fee for 100% of
the eligible costs. Local funds or a separate loan can be used to cover the non-eligible
costs. To qualify for a CWSRF loan, the project must be listed in the fundable range on
the CWSRF priority list. Priority list applications are typically due in February of each
year, and submittal of a priority list application is required each year for which funding is
sought.
The CWSRF program offers subsidies for some projects and costs. While these
subsidies vary from year to year, subsidies currently available include:




Loan subsidy up to 50% for the preliminary (Step I) and final design (Step II)
engineering services, capped at $100,000 per project for each fiscal year. Since
the Qualifications Based Selection process was followed for this project,
engineering and other related project costs shown in the total project cost are
eligible for the 50% loan subsidy up to a maximum of $100,000 annually.
Additional subsidy of 40% of the loan (up to $2,000,000), offered on a first-come
first-served basis to municipalities with a population of less than 10,000 that meet
certain economic and affordability criteria. As of 2020, the Town of Shelburne
did not meet these criteria, though an income survey could be conducted to
determine if the sewer service area does.
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The CWSRF program also administers Pollution Control (PC) grants. PC grants are
issued using a points-based scoring system that considers factors such as affordability,
effects on public health and water quality, as well as other factors. Preliminary scoring
based on the current PC program rule suggests that this project will not be eligible for a
PC grant under the current scoring system.
The CWSRF program offers a slightly lower interest rate than USDA RD, so is a more
favorable funding option.

9.6

Annual Operating Budget

9.6.1 Income
The proposed project is not intended to generate additional revenues, though ancillary
revenue sources such as septage receiving will be maintained and the project will be
designed to accommodate reasonable future growth in the system. For the 2019 fiscal
year, the Town of Shelburne’s sewer fund had revenues of $1,966,575, including
$1,828,600 in user fees.
9.6.2 Annual O&M Costs
Post-project initial-year operation and maintenance (O&M) costs were developed for the
proposed project. Estimated post-project O&M costs are based on the estimated
operation & maintenance costs for Plant No. 2 Pump Station Conversion Alternative No.
1, Plant No. 2 Force Main Alignment Alternative No. 1, and Plant No. 1 Expansion
Alternative No. 1, described in Sections 5.8.2 and 6.8.2.









The Town of Shelburne’s O&M costs have grown at a rate of approximately
2.5%. This growth rate was used to project O&M costs to the initial year
(assumed to be FY2025). Therefore, projected costs are in 2025 dollars.
Administrative, insurance, miscellaneous, professional services, SCADA, safety
equipment, collection system improvement, training and travel, and office
expense are fixed costs and will not change for the initial year.
Salaries and employee benefits were reduced by 20%, to reflect retirement of
one (1) operator position, which will be achieved due to the reduced workload
associated with operating a single plant.
Chemical expense for disinfection will be eliminated, with other chemical
expenses would not change during the initial year.
Electrical expenses for the system’s existing pump stations would not change for
the initial year. Electrical expenses for Plant No. 1 and Plant No. 2 were
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estimated based on the electrical requirements of the proposed equipment and
its anticipated utilization at initial-year flows.
For plant maintenance, equipment costs and general maintenance would be
reduced from their current level in the initial year. Equipment costs for UV
disinfection, filters, and trash/grit removal would remain at their current level
during the initial year.
Heating fuel was adjusted linearly for additional heated spaces at Plant No. 1,
and reduced heated spaces at Plant No. 2. Since departmental operations will
be moved from Plant No. 2 to Plant No. 1, Plant No. 2’s water expense became
Plant No. 1’s water expense, while Plant No. 2’s water expense was adjusted to
account for water use solely for screenings washing. Telephone/telemetry and
cell phone expenses were assumed to be a fixed cost that would not change.
Sludge disposal would remain at its current level due to the similarity to existing
treatment processes.

Estimated post-project first year O&M costs are summarized in Table 9.5, below at
$1,359,000.
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Table 9.4
Estimated Post-Project O&M Costs

Item
Administrative Salaries
Chemicals
Electricity
Insurance
Lab Testing &
Equipment
Miscellaneous Expense
Plant Maintenance
Professional Services
SCADA
Heating Fuel & Utilities
Safety Equipment
Sludge Disposal
Collection System
Improvement
Training & Travel
Truck Expense
Office Expense
Salaries
Employee Benefits
Total O&M

Current
Budget
FY2025
Projection
$71,500
$66,800
$214,500
$65,600
$30,000
$3,400
$120,500
$36,100
$5,700
$37,500
$2,500
$84,900
$198,000
$4,000
$12,400
$5,700
$392,600
$155,400
$1,507,100

InitialYear
Projection
$71,500
$58,800
$221,200
$65,600
$15,000
$3,400
$99,000
$32,100
$5,700
$42,900
$2,500
$84,900
$198,000
$4,000
$10,000
$5,700
$314,100
$124,300
$1,358,700

Notes:
1. Projected O&M costs are for FY2025, and were developed by applying an
annual growth rate of 2.5% prior to making adjustments for operational
changes associated with the proposed improvements.
2. Estimated O&M costs do not include debt service.

Operational changes associated with the proposed project are expected to reduce O&M
costs by approximately $150,000 annually, or approximately 10%.
9.6.4 Debt Repayments
The sewer fund also services debt associated with past sewer projects and equipment
purchases. As of 2020, debt service (principal and interest) totaled approximately
$525,800 per year, not including debt service for the Bay Road and Shelburne Heights
projects, which are paid via a special assessment by users in those areas. Debt service
includes previous upgrades to Plant No. 1 and Plant No. 2, purchases of sewer
department equipment, and improvements to the collection system and pump stations.
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Approximately $355,260 in annual debt service for the upgrades to the Plant No. 1 and
Plant No. 2 completed in 2000 will expire in 2020. To maintain more consistent sewer
rates and reduce the impact of new debt service associated with the proposed project,
the Town can consider contributing this amount to a capital fund starting in 2021, then
using the accumulated funds to cover a portion of the cost for the proposed project,
thereby reducing long-term debt service. These capital fund contributions would then
be replaced by debt service for the project after construction is complete. Assuming the
first debt service payment for the proposed project is not due until 2026, approximately
$1,790,000 could be accrued.
At an interest rate of 2.00%, a term of 30 years, and no subsidies or grants, debt
repayments for the project would be approximately $1,287,257 annually, or
approximately $931,997 more than the debt service for the 2000 plant upgrades. By
applying the accrued funds described above to the principal on the proposed project,
debt repayments could be reduced to $1,207,334 annually.
9.6.4 Reserve Contributions
The Town of Shelburne maintains a capital fund for sewer projects. The Town typically
includes an annual reserve contribution of $50,000 to this fund. As of 2019, this fund
had a balance of $209,000. Annual surpluses remain in the sewer fund, where they can
be used to cover maintenance, equipment replacement, or future operating deficits.
The proposed project would result in the replacement or elimination of the majority of
the equipment at the Town’s wastewater treatment facilities, which will help reduce the
short-term burden on the Town’s capital fund.

9.9 Projected User Rates
The project’s impact on sewer user rates will be a function of the interest rate available
to finance the project and what grants or subsidies are available. Since it is not possible
to reliably predict these on the time-frame proposed for the project, it is not possible to
calculate projected post-project sewer user rates.
Based on annual debt service for the project of $1,207,333 and annual water usage of
148,395,000 gallons per year (from 2019), debt service for the project would cost
approximately $8.13 per 1000 gallons. However, this would be partially offset by the
projected $148,000 in annual operation & maintenance savings created by the project
(approximately $1.00 per 1000 gallons). Additional reductions could also be achieved
through the use of State- or Federal subsidies or grants, as well as a growth in the
system’s user base.
It is important to note that if the proposed consolidation project was not pursued, the
Town would still have to make significant capital expenditures within the next 10 years
at both facilities to refurbish existing structures, replace aging equipment, and
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implement energy efficiency improvements. The Wastewater Treatment Facility
Consolidation Evaluation Report prepared in 2018 estimated the cost of separately
refurbishing both facilities at roughly 30% more than consolidating treatment at Plant
No. 1, and this approach would not offer substantial operation & maintenance savings.
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10.

CONCLUSIONS AND RECOMMENDATIONS

10.1 Conclusions
The most cost-effective approach to refurbishing the Town of Shelburne’s wastewater
treatment facilities is to convert Plant No. 1 to a pump station and consolidate treatment
at Plant No. 2, with the most favorable force main route following the Ticonderoga Haul
Trail and Bay Road.
The estimated total cost of the proposed project is $28,830,000, including construction,
a 10% construction contingency, engineering, permitting, administrative, legal, fiscal,
and other costs.

10.2 Recommended Next Steps
Prior to commencing Step II (final design), it is recommended that several pre-design
steps be completed, including:






Acquire option-to-purchase agreements on private-owned properties along the
proposed force main alignment.
Conduct subsurface investigation (soil borings) along the proposed force main
alignment and at Plant No. 1.
Complete wetland delineation along the proposed force main alignment
Conduct a dilution study for the new Plant No. 1 discharge.
Complete NEPA review for the project. An environmental information document
(EID or environmental report) will need to be prepared to satisfy NEPA
requirements.

To acquire funding for the project, the Town of Shelburne will need to schedule and hold
a Town-wide bond vote for the full cost of the project.
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