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EXECUTIVE SUMMARY

The community of Wellington, located in Prince Edward County (the County), is
currently serviced by the Wellington Wastewater Treatment Plant (WWTP). Wastewater
generation from projected population growth, approved development, and densification
is expected to surpass the Wellington WWTP’s approved capacity within the coming
years. As such, an increase in wastewater treatment capacity in the Village of
Wellington is required to meet the growing community’s wastewater treatment needs.

Wellington is currently serviced by a separated gravity sewer network, including 2
pumping stations. The existing Wellington WWTP was constructed in 1975 and
currently operates with a rated capacity of 1,500 m3/d, and peak hydraulic capacity of
4,550 m?/d. It treats an average daily flow of 859 m3/d (2017 to 2021). Projections show
that the average daily flow in 2032 would be 2240 m3/d, exceeding the WWTP’s rated
capacity in 5 to 10 years.

The 2021 Wellington Master Servicing Plan (MSP) identified the construction of a new
WWTP neighboring the existing facility as the preferred alternative to address these
issues for the 2042 planning horizon and beyond (R.V. Anderson, 2021). This study met
the requirements of phase 1 & 2 of the Municipal Class Environmental Assessment
(Class EA) process.

Following the completion of the 2021 MSP, the County undertook a Schedule C Class
EA study to complete the Class EA requirements and determine the preferred design
concepts & treatment technologies for the new WWTP. CIMA+ was retained by the
County to undertake and complete Phases 3 and 4 of the Class EA process. This
Environmental Study Report (ESR) documents the Municipal Class EA process for this
project, which followed the 2015 Municipal Class EA requirements for Schedule C
projects.
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As part of the Schedule C Class EA Study and evaluation of design concepts,
Secondary, Tertiary, Effluent Disinfection and Solids Treatment technologies were
developed and evaluated. Long-listed technologies were screened for technical &
operational flexibility and compatibility with site conditions. Technologies retained from
this list were evaluated. The evaluation process considered Technical, Operational,
Social and Environmental Benefits as well as Cost. The technologies with most
favourable Benefit-to-Cost ratio were selected as the preferred design concept. The
preferred design concept for the new Wastewater Treatment Facility treatment
processes is as follows:

e Secondary Treatment: Aerobic Granular Sludge

e Tertiary Treatment Discfilters
e Effluent Disinfection UV Disinfection
e Sludge Digestion Aerobic Digestion

For Secondary and Tertiary treatment, the AGS/Discfilters had the lowest lifecycle cost
and most favorable benefit scoring. The AGS/Discfilters option significantly reduces
operation and maintenance costs, provides a compact footprint and does not require
significant additional capital investments over its life cycle (i.e. membrane
replacements). The effluent limits are well within what is achievable by this technology
combination.

The technical benefit of other shortlisted technologies were not realized for this project,
due to a constrained site area, higher operating costs, and increased risks with respect
to population growth.

Table 22: Liquid Treatment Train — Decision Model

Parameters Extended Aeration Aerobic Granular Sludge

Sand Filters Discfilters Sand Filters Discfilters

Benefit Scores 56.6 63.8 70.7 83.8 73.7
Life-cycle Cost (20- 39.1 36.8 38.4 36.1 39.0
year NPV) ($

millions)

B:C ratio 1.4 1.7 1.8 2.3 1.9
Ranking 5 4 3 1 2

For effluent disinfection, UV Disinfection had the lowest lifecycle cost and most
favorable benefit scoring. This option provides a low footprint and limited chemical
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handling will be required for the new Wellington WWTP. The technical benefit of other
shortlisted technologies were not realized for this project, due to their requirement for a
contact tank on a constrained site area, higher operating costs, and higher capital costs.

Table 25: Disinfection Treatment Train — Decision Model

Parameters Ozonation UV Disinfection Chlorination
Benefit Scores 73.7 86.0 72.4
Life-cycle Cost (20- 9.19 1.19 1.73
year NPV) ($ millions)
B:C ratio 8.0 721 41.8
Ranking 3 1 2

For sludge digestion, Aerobic Digestion (AeD) had the had the lowest lifecycle cost and
most favorable benefit scoring. This technology is a simpler process compared to the
Autothermal Aerobic Digestion (ATAD) process. It also benefits from optional
mechanical thickening, which was included with its costing. Existing tankage on site is
more suitable for retrofit to the aerobic digestion process, thus reducing capital costs.

Table 28: Solids Treatment Train — Decision Model

Parameters ST-ATAD ST-AeD

Benefit Scores 74.8 77.3
Life-cycle Cost (20- 8.9 6.1
year NPV) ($ millions)

B:C ratio 8.4 12.6
Ranking 2 1
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The overall preferred design concept is summarized below :
Table 32: Preferred Design Concept Summary
Parameters Preferred Alternative

Proposed Wastewater Treatment Plant 3,900 m3/d
Capacity (Phase 1)

Secondary Treatment + Tertiary Treatment!" | Aerobic Granular Sludge + Discfilters

Effluent Disinfection UV Disinfection

Solids Treatment Aerobic Digesters

Overall Treatment Plant Capital Cost® $37.2M

Overall Cost (-30%) $26.1M

Overall Cost (+50%) $55.8M

Overall Treatment Plant LCC (20-year NPV) $41.8M

$ 2023 CAD ($ millions)

Treatment Plant Expansion Strategy Addition of process units & tankage
Notes:

1. Includes Headworks equipment with 6 mm fine screening and vortex grit removal.
2. Capital cost estimated at Level 4 accuracy (within -30% to +50%).

Reports were previously completed to document the findings of natural, technical,
archaeological, and cultural heritage conditions through desktop and field assessments
completed as part of the 2021 MSP. Relevant and applicable information from these
reports were used in support of the evaluation and selection of the preferred design
concepts and of appropriate impact mitigation measures to include for the project’s
implementation.

Key commitments and mitigation measures for the project include:

e Coordination with other Major Capital projects.

e Adherence to effluent limits and objectives as recommended by the Assimilative
Capacity Study.

e Implementation of construction best management practices including dust control
in dry period, and sediment and erosion control plans and measures.

e Implementation of soil management plan.

Implementation of dewatering plan.

Implementation of vehicle and pedestrian traffic control plans.
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e Implementation of spill avoidance plans, mitigation plans and cleanup.

e Provision of hoarding around construction site and staging areas, where
possible.

e Designation of staging areas away from sensitive natural features, where
possible.

¢ Minimization of tree removal, and replacement as required.

¢ Implementation of adequate landscape plan.

¢ Inclusion of a buffer zone to protect the shoreline south of the facilities, where
possible.

e Other mitigation measures pending presence of Species at Risk.

e Conduct work within the noise bylaw requirements, provide hoarding around
construction areas and working equipment, where possible.

Public and agency input was sought at key stages of the Class EA process to provide
the public with opportunities to comment on the project. Through the consultation
process, the preferred design concept and ESR sought to practically and responsibly
address public and regulatory agency concerns associated with the preferred design
concept.

Comments received as part of the public consultation program were related to the
aesthetic impact of the new facility, impacts on green space, precautionary measures to
mitigate construction impacts, the rationale behind the need for this project, and the
project’s financial implications.

This report represents the completion of the MCEA process after review period.
Document remains available for a 30-day public comment period.

It is recommended that Prince Edward County proceed with the detailed design,
construction, and implementation of the preferred alternative design concept as outlined
in this ESR, provided the necessary approvals are received.
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1 Introduction

The community of Wellington, located in Prince Edward County (the County), is
currently serviced by the Wellington Wastewater Treatment Plant (WWTP). Wastewater
generation from projected population growth, approved development, and densification
is expected to surpass the Wellington WWTP’s approved capacity within the coming
years. As such, an increase in wastewater treatment capacity in the Village of
Wellington is required to meet the growing community’s wastewater treatment needs.

The 2021 Wellington Master Servicing Plan (MSP) identified the construction of a new
WWTP neighboring the existing facility as the preferred alternative to address these
issues for the 2042 planning horizon and beyond (R.V. Anderson, 2021).

To complete the Class EA requirements for the new WWTP, the County undertook a
Schedule C Class Environmental Assessment (Class EA) study to determine the
preferred design concepts & treatment technologies for the new WWTP that will provide
reliable & sustainable long-term operation and performance. CIMA Canada Inc.(CIMA+)
was retained by the County to undertake the Class EA Study.

1.1 Objectives of the Class EA Study

The main objective of this Class EA Study is:

To objectively evaluate design concepts and identify the preferred wastewater treatment
solutions for the new Wellington WWTP in the County. The preferred design concept
should be sustainable, technically, and environmentally sound and economically mindful
in terms of capital and operating costs.

Other Class EA objectives include:

e To provide appropriate consultation with affected and interested parties, including
participation of a broad range of stakeholders to allow for the sharing of ideas,
education, testing of creative solutions and developing alternatives; and

e To document the study process in compliance with all phases of the Municipal
Class EA planning process

This Environmental Study Report (ESR) completes Phases 3 and 4 of the Class EA
requirements and provides a description of the preferred alternative treatment
technologies for the new Wellington Wastewater Treatment Plant.
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1.2 Objectives of an Environmental Study Report

The Environmental Study Report (ESR) describes the planning and decision-making
process followed during the Schedule C Class EA study for the new Wellington WWTP,
and any environmental protective measures to protect the construction site and near
neighborhoods. A notice indicating completion of the ESR will be issued to the public
and to all the parties who have been previously contacted. A list identifying public
consultation efforts for the general public, government review agencies and Indigenous
communities contacted is included in Appendix A.

The ESR documents what is necessary to fully cover the matters considered during the
planning process. The ESR describes the following:

e Various design concepts considered for the new Wellington WWTP,

e Evaluation methodology and evaluation criteria used to assess the different
design concepts,

¢ Anticipated potential impacts,
e Proposed mitigation measures associated with the alternatives,

e Rationale for the selection of the preferred solution and implementation plans,
and

e Public and agency consultation records and feedback.

1.3 Report Outline

This report was prepared to meet the requirements of the Ontario Municipal Engineer’s
Association (MEA) Municipal Class EA Planning Process (2015). This report combines
all phases of the planning process under one cover and includes steps that are
considered essential for meeting the requirements of the Environmental Assessment
Act (EAA). The report includes the following sections:

e Section 1: Introduction — Provides background information leading to the
initiation of this study, provides the objectives for both the Class EA Study and
the ESR, and describes the format of this report.

e Section 2: Municipal Class Environmental Assessment Process — Provides
a summary description of the framework and activities to be completed to meet
the Municipal Class EA process requirements.

e Section 3: Public and Agency Consultation Process — Describes the
consultation program with the public, first nations and agency, and public
engagement activities.
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Section 4 Study Area and Existing Conditions Presents an overview of the
study area and its social and environmental characteristics.
Section 5: Wastewater Regulatory Framework — Presents the Federal and
Provincial legislations and policies related to the construction of new WWTP
facilities.
Section 6: Background: Wellington Master Servicing Plan — Presents the
conclusions from the 2021 MSP that addressed Phase 1 (Problem Identification)
and Phase 2 (Development of Alternative Solutions) on which this Class EA
study is based on.
Section 7: Design Basis for Concept Evaluation — Presents the design basis
for the new Wastewater Treatment Plant.
Section 8: Class EA Evaluation Methodology — Presents the evaluation
methodology used in this class EA study. Defines the project Goals and
Objectives of the evaluation and design concept selection.
Section 9: Class EA Phase 3 — Alternative Design Concepts for Preferred
Solutions and Evaluations — Identifies a short list of feasible design concepts
for the new Wellington WWTP based on a set of must-meet criteria. Develops
and evaluates the shortlisted design concepts and presents the evaluation
results.
Section 10: Population Growth Sensitivity Analysis — Presents a sensitivity
analysis that evaluates the impact of the various population growth scenarios and
the potential for unmaterialized growth on the new Wastewater Treatment Plant.
Section 11: Effects Assessment, Mitigation and Monitoring — Identifies
potential impacts and recommends mitigation measures.
Section 12: Climate Change Considerations — Presents the project’s
anticipated impacts to and risks associated with climate change considered for
this Class EA study.
Section 13: Implementation Plan — Presents the constraints that were defined
as part of this Class EA Study and identifies some elements that remain to be
confirmed at the preliminary design stage.
Section 14: Conclusion & Recommendations — Presents the conclusion of the
ESR, the recommendations and the permits and approvals.
Section 13: References — Lists the key sources of information and reports that
were used and consulted during the Class EA study process and in the
preparation of the Class EA Report.
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2 Municipal Class Environmental Assessment Process

This section describes the Environmental Assessment (EA) process and the specific
requirements associated with this Study.

2.1 Environmental Assessment Act

Ontario’s Environmental Assessment Act, R.S.0. 1990 (henceforth referred to as the
EAA) was passed in 1975 and proclaimed in 1976. The planning of major municipal
projects or activities is subject to the EAA and requires the proponent to complete an
EA, including an inventory and description of the existing environment in the area
affected by the proposed activity (Ontario, 2021).

The EAA defines the environment broadly as:

e Air, land, or water
e Plant and animal life, including human life.

e The social, economic, and cultural conditions that influence the life of humans or
a community.

e Any building, structure, machine or other device or thing made by humans.

e Any solid, liquid, gas, odour, heat, sound, vibration, or radiation resulting directly
or indirectly from human activities, or

e Any part or combination of the foregoing and the interrelationships between any
two or more of them

The purpose of the EA is the betterment of the people in the whole or any part of
Ontario by providing for the protection, conservation, and wise management of the
environment in the province in question.

As set out in the Environmental Assessment Act, an Environmental Assessment
document must include the following:
1. A description of the purpose of the undertaking including:
a. The undertaking,
b. The alternative methods of carrying out the undertaking, and
c. Alternatives to the undertaking.
2. A description of:

a. The environment that would be affected or that might reasonably be expected
to be affected, directly or indirectly, by the undertaking or alternatives to the
undertaking,
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The effects that would be caused or that might reasonably be expected to be
caused to the environment by the undertaking or alternatives to the
undertaking,

The actions necessary or that may reasonably be expected to be necessary
to prevent, change, mitigate or remedy the effects upon or the effects that
might reasonably be expected upon the environment by the undertaking or
alternatives to the undertaking, and

An evaluation of the advantages and disadvantages to the environment of the
undertaking, the alternative methods of carrying out the undertaking and the
alternatives to the undertaking.

Principles of Environmental Planning

The Municipal Class Environmental Assessment sets a framework for a systemic,
rational, and replicable environment planning process that is based on the following five
key principles, as mentioned in Section A1 of the MCEA:

1.

CiMm

Consultation with affected parties (technical agencies, the public, property
owners, interest groups, other municipalities, and Indigenous
Communities) — Proponents should seek to involve potentially affected parties
as early as possible. In fact, early consultation allows for improved understanding
of environmental concerns.

Consideration of a reasonable range of alternatives — Alternatives should
include functionally different situations to the proposed undertaking and
alternative methods of implementing the preferred solution. The "Do Nothing"
alternative must be considered.

Identification and consideration of the effects of each alternative on all
aspects of the environment — This includes the natural, social, cultural,
technical, and economic environments. The level of detail will vary depending on
the stage of the study.

Systematic evaluation of alternatives — Planning process include distinct
points where the alternatives are evaluated, and the net environment effects
must be identified.

Clear and complete documentation — Should set out the approach and allow
traceability of decision-making with respect to the project. The planning process
must be documented in such a way that it may be repeated with similar results.
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2.2 Municipal Class Environmental Assessment

The Municipal Class Environmental Assessment process was approved by the Minister
of the Environment in 1987 to satisfy the requirements of the EAA for municipal projects
having predictable and preventable impacts. The Class EA approach streamlines the
planning and approvals process for municipal projects which have the following
characteristics:

e Are recurring,

e Are similar in nature,

e Are limited in scale,

e Have a predictable range of environmental impacts, and

¢ Involve environmental impacts that can be mitigated.
The Wellington WWTP Class EA Study has been undertaken in accordance with the
requirements of the Ontario Environmental Assessment Act (October 2000, as
amended in 2015). The Class EA is an approved decision-making and planning process
to ensure that potential effects of a project are identified and managed prior to

implementation. It applies to public sector projects that have predictable and
manageable environmental effects, including municipal water and wastewater projects.

This project follows the requirements of the 2015 MEA, the most recent version at the
time the project was initiated. This study does not follow the updated Class EA process
requirements of March 2023.

The Class EA process includes five (5) phases that must be followed to ensure that the
best approach is identified to address a specific problem, requiring the evaluation of
possible solutions, design concepts, and recommends the best approach based on a
comprehensive evaluation of environmental effects and how to minimize them. As
shown in Figure 1, the five phases include:

¢ Phase 1: Problem Definition

e Phase 2: Alternative Solutions

e Phase 3: Alternative Design Concepts for the Preferred Solution

e Phase 4: Environmental Study Report

e Phase 5: Implementation
Public and agency consultation is an important part of the Class EA planning process.

Gaining input from individuals and groups can help identify project concerns early, and
to find ways to address concerns wherever possible. Public consultation is carried out at
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key stages of the Class EA process to allow time to review and provide input related to
the project.

Projects subject to the Class EA process are classified into three (3) possible
“schedules” (or categories), depending on the degree of expected impacts:

Schedule A: Generally, includes normal or emergency operational and
maintenance activities. The environmental effects of these activities are usually
minimal and, therefore, these projects are pre-approved. (i.e., no public
consultation is required)

Schedule A+: These projects are pre-approved. However, the public is to be
advised prior to project implementation.

Schedule B: These projects require screening of alternative solutions based on
their environmental impacts. Phases 1 and 2 must be completed and are typically
presented in a report with a Notice of Completion from the project proponent,
followed by a 30-day public review period. If no significant impacts are identified
and there are no requests for an Order by the Minister under Section 16 related
to Aboriginal or Treaty rights, then the Schedule B projects are approved and
may proceed to Phase 5.

Schedule C: These projects typically have greater potential to impact the
environment and must complete all five phases of the Class EA planning
process. In addition to Phases 1 and 2, Phase 3 involves the assessment of
alternative solutions followed by a public consultation of the preferred design
concept. Phase 4 typically entails the preparation of the Environment Study
Report (ESR) to be filed for public review. As long as no significant impacts are
identified and no Section 16 Order related to Aboriginal or Treaty rights is
received from the Minister, then Schedule C projects are approved and proceed
to Phase 5.

2.3 The Wellington WWTP Class Environmental Assessment

Process

The planning and development of preferred design concepts for the new Wellington
WWTP has been conducted as a Schedule C undertaking under the Municipal Class EA
process, building on the Phase 1 (Identify the Problem) and Phase 2 (Identify and
Assess Alternative Solutions) established by the 2021 Wellington MSP. Phase 3
(Identification and Assessment of Alternative Methods/Design Concepts and Selection
of Preferred Alternative) has been carried out according to the Schedule C requirements
for this Class EA Study. Review agencies and the public were consulted at several
points in this project to solicit input and comments.

CiMm
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This document comprises Phase 4 of the Class EA process (completion of an ESR).
The ESR will be placed on the public record for at least 30 calendar days for comment
by the public. Notification to the public and the agencies will be through the issuing of a
Notice of Completion.

2.4 Information on Section 16 Order Requests

Public and agency consultation are integral to the Class EA planning process, with
minimum consultation requirements established depending on the project’s Class EA
Schedule classification.

The Minister of the Environment, Conservation and Parks (MECP) has the authority and
discretion to make an Order under Section 16 of the Environmental Assessment Act. A
Section 16 order may require that the proponent of a project going through a Class EA
process:

1. Submit an application for approval of the project before they proceed; or,
2. Meet further conditions in addition to the conditions in the Class EA.

The public may request the Minister to make a Section 16(6) Order if:

1. They have outstanding concerns that a project going through a Class EA process
may have a potential adverse impact on constitutionally protected Aboriginal and
treaty rights; and,

2. They believe that an Order may prevent, mitigate, or remedy this impact.

If the public wants to request a Section 16 Order for a project, on the grounds that an
Order may prevent, mitigate or remedy potential adverse impacts on constitutionally
protected, Aboriginal and treaty rights, this request must be made before the public
comment period is complete. Additional information on how to request an Order can be
found under the following link:

https.//www.ontario.ca/page/class-environmental-assessments-section-16-order

Section 16 Order requests must be sent to the Minister of Environment, Conservation
and Parks and the Director of Environmental Assessment Branch, and can be submitted
by mail, email, fax, or hand delivered to :

Minister of the Environment, Conservation and Parks
Ministry of Environment, Conservation and Parks

777 Bay Street, 5" Floor

Toronto ON M7A 2J3

minister.mecp@ontario.ca;

and,
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Director, Environmental Assessment Branch
Ministry of Environment, Conservation and Parks
135 St. Clair Ave. W, 18t Floor

Toronto ON, M4V 1P5

EABDirector@ontario.ca

2.4.1 Other comments and concerns

Other comments and concerns about the proposed works related to the preferred
recommended design concept or the Class EA study should be dealt directly with the
County. Interested persons may provide written comments to the project team, within
the established comment period.
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MUNICIPAL CLASS EA PLANNING AND DESIGN PROCESS NOTE: This flow chart is to be read in conjunction with Part A of the Municipal Class EA
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Figure 1: Municipal Class EA Planning and Design Process

(Source: Municipal Engineers Association, 2021)
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3 Public and Agency Consultation Process

Public consultation is an integral component of the Class EA study process. Successful
public consultation programs build and maintain community trust and credibility, improve
project decision-making, and identify community issues far enough in advance so that
they can be effectively addressed. A common public and agency consultation program
was developed and implemented for both the Wellington WWTP Class EA Study and
the Wellington Water Treatment Plant Class EA Study. Both Class EA Studies were
undertaken simultaneously by CIMA+ on behalf of the County, however they are
considered separate Class EA studies. For the purposes of the public and agency
consultation program, common project notices and public information centres were
distributed and held, respectively for both Class EA studies.

This section provides a summary of public and agency consultation activities
undertaken at key stages of the Wellington WWTP Class EA Study. Letters, comments
and feedback received throughout the course of the Class EA studies, from review
agencies and the public related to the Wellington WTP Class EA Study, have been
excluded from this section. Only comments, feedback and relevant information related
to the Wellington WWTP Class EA study are described in the following sections. For
further reference, detailed information regarding public and agency consultation can be
found in Appendices A to E.

3.1 Goals and Objectives of Public Consultation

The project team firmly believed that the quality of decisions made regarding the
preferred design concepts for implementation of the new Wellington WWTP would be
improved by soliciting and acting on input from the public and stakeholders.

Specifically, the objectives of public consultation in this project were to:

¢ Inform the public, stakeholders, and Indigenous and First Nations of the project,
e Offer educational information regarding the project,
e Obtain input on project components at key decision-making points, and

e Meet or exceed the consultation requirements of the Class EA process.
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3.2 Stakeholders

A number of primary stakeholders were considered to have an interest in the Wellington
WWTP Class EA Study, as outlined below:

¢ Residents: includes all Wellington area residents, comprising those currently
serviced by existing municipal water and wastewater systems.

e Local Ward Councillors

e Resident Associations

e Environmental stakeholders/Conservation Authorities: such as the
Quinte Conservation Authority, and Ministry of the Environment, Conservation
and Parks (MECP).

e Pre-consultation with the MECP has taken place throughout the course of the
study to discuss the proposed scope of work, preliminary results of the
Assimilative Capacity Study for Lake Ontario, and proposed effluent discharge
limits.

¢ Review agencies such as Provincial Ministries and Agencies, Federal
Departments and Agencies, local area municipalities, district and planning
boards, emergency services (fire, police, ambulance), school boards, transit,
utilities (natural, gas, cable, telephone, etc.). Specific Agencies identified in the
Master Project Contact List are included in Appendix A.

¢ Indigenous and First Nations groups.
e Other local Agencies, School Boards, and stakeholders
e Local Groups and Association
All project notices were sent to the following Indigenous Communities, as identified by
the MECP on October 7, 2022:
e Alderville First Nation
e Curve Lake First Nation
e Hiawatha First Nation
e Mississaugas of Scugog Island First Nation
e Kawartha Nishnawbe
e Huron-Wendat
The following First Nations were also consulted:
e Chippewas of Georgina Island
e Chippewas of Rama First Nation
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3.2.1 Public Consultation, Communication Strategies, and Tactics

The following outlines the specific consultation activities undertaken to support the
Wellington WWTP Class EA study.

Cim

Project Mailing List: A project contact list, including residents, members of
community groups, and a number of technical review agencies and
organisations, was developed. Interested members of the public were added to
the project mailing list if requested and kept informed of project developments via
written notifications. All individuals on the project list were contacted at the
appropriate stages of the study to inform them of meetings and events.

Notice of Study Commencement: A Notice of Study Commencement was
developed to briefly outline the purpose and justification for the Study to the
ministries, organizations, agencies, and other stakeholders that may be affected
and/or interested in the Wellington WWTP Upgrades. The notice was placed on
the County’s municipal webpage and sent to all in the project mailing list. The
Notice and mailing list can be found in Appendix B. The notice was also issued in
local newspapers, published the week of June 12 and June 19 2023.

One public information center (PIC) was held to obtain public input for the
Class EA process. The PIC was held on June 28, 2023 at the Wellington and
District community centre in Wellington, and was attended by approximately 19
people.

The purpose of this PIC was to introduce the study problem and opportunities,
present the alternative design concepts considered for the new Wellington
WWTP, the results of the evaluation process, the preliminary preferred design
concept, and the potential anticipated impacts and mitigation measures for the
preliminary preferred design concept.

All relevant agencies and members of the public were invited. The Notice of PIC
was issued via email to the stakeholders identified at the onset of the project on
June 20, 2023, as well as additional stakeholders who requested future
notification through the various project communication platforms.

A copy of the formal invitation letter and the notice of the PIC is provided in
Appendix B. The information presented at PIC No.1 is included in Appendix C.

Notice of Study Completion: A Notice of Study Completion has been prepared
and will be advertised to the public of the commencement of the 30-day review
period and the opportunities to provide additional comments before obtaining
approval. A copy of the Notice will be sent out to all required agencies, local
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associations and interested residents. A copy of the Notice of Study Completion

is included in Appendix B.

3.3 Summary of Public Issues & Comments

At the PIC, comment sheets were distributed for attendees to provide feedback.
Response to general questions raised at the PIC were provided in a letter addressed to
the attendees available in (Appendix C).

Additionally, various comments from members of the public, who are the neighbouring
residents to the existing Wellington WWTP site, were received throughout the course of
the study. Comments and resolutions from both sources are summarized in the table
below (Table 1).

Table 1: Summary of Public Issues & Comments

Comment / Issue Description Resolution Description

What will be the aesthetic The new WWTP is intended to have an aesthetically
impact of the new WWTP pleasing building to suit the neighboring community.
The buildings are intended to reduce the industrial
appearance of the facility. Architectural renderings
shall be made available at 30% preliminary design
stage.

What are the impacts on the | Where possible, the North side of the site will remain
current green space? accessible and access to the west side will be
comparable to the existing conditions.

Why do we need to expand | The limitations of the existing facilities, including their
the plant so soon? age and condition cannot meet the wastewater
servicing needs for Wellington. A new facility was
selected as the preferred solution in the 2021 MSP as
the best solution meeting the servicing objectives of
Wellington for development objectives confirmed in the
Official Plan.

The 2021 MSP population projections were used to
confirm the design basis and site planning for the new
facility.

Additional sensitivity analysis for medium to buildout
growth scenarios has been incorporated in Section 10
of this ESR.
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Will there be precautionary | Mitigation measures shall be incorporated in the
measures for noise, light construction contract technical specifications. These
and dust during mitigation measures are profiled in Section 11.4.2.
construction?
What are the financial Cost estimates have been prepared for the project.

implications of this project? | The County currently has development charges and
upfront financing agreements in place to support
financing of this project.

The County has applied for, and continues to seek out
provincial and federal infrastructure funding
opportunities to further support this project.

Completed comment sheets from the PICs are attached in Appendix C, and a summary
of comments received during the Class EA and responses is included in Appendix C, D
and E.

3.4 Agency Consultation

3.4.1 Consultation with the Ministry of the Environment, Conservation
and Parks

At the commencement of the project, the Ministry of the Environment, Conservation and
Parks (MECP) was notified directly through filing of the Notice of Commencement. In
response, the MECP identified key indigenous communities in the study area as well as
important cultural and archaeological land use considerations.

A pre-consultation meeting was held with the MECP on June 7, 2023 to introduce the
project and receive input from the MECP on the requirements of the Class EA. Meeting
minutes can be found in Appendix D.

A pre-consultation meeting was held with the MECP for the ACS study on August 24,
and December 2, 2022, where the project and proposed methodology was presented
with preliminary results for preliminary feedback from the MECP ahead of the draft
report submission.

Major comments received from the MECP and a description of how these comments
were incorporated or addressed throughout completion of different activities or
investigations are summarized in Table 2 below.
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Table 2: MECP Summary Key Comments

Comment / Issue Description Resolution Description

Does the outfall have capacity to be Outfall capacity was confirmed as sufficient.
reused?

What are the projected impacts on the | An ACS study was performed that modeled
nearby shorelines and users the impacts of the proposed effluent
(beaches, water intakes, etc.) discharge including a plume analysis for
nearby shorelines. Effluent criteria were
proposed to mitigate the impact of the
marginal increase in background TP and
TAN concentrations observed at buildout
flows.

This increase is not expected to negatively
affect irrigation, municipal drinking water, or
recreation.

The AGS technology is emerging, and | The project team has provided the MECP
less information is available for review | with documentation from currently operating
facilities and has developed a staging plan
for another facility in Ontario to implement
the AGS technology. A similar approach with
provisional rating based on SBR design
criteria and a stress test to verify capacity
can be used to support approvals.

3.4.2 Ontario Ministry of Citizenship and Multiculturalism

Email correspondence was received from the Ontario Ministry of Citizenship and
Multiculturalism (MCM) on October 21, 2022 in response to the notice of
commencement. The email acknowledges that archaeology and cultural heritage
studies completed by the 2021 MSP and were on file for the project.

A Stage 1 and Stage 2 Archaeological Assessment and a Cultural Heritage Impact
Assessment were prepared in association with the 2021 Wellington Master Servicing
Plan. The findings and recommendations of these assessments were incorporated in
the development and evaluation of the new Wellington WWTP design concepts, as
described in subsequent sections of this report.
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3.4.3 Quinte Conservation Authority

Quinte Conservation Authority was notified of the PIC and Notice of Commencement.
No comment was received in response to notification.

3.4.4 Other Agencies

Early on in the Class EA Study, standard response letters or emails were received from
some of the provincial and federal review agencies, including; the Impact Assessment
Agency of Canada, the Ontario ministry of natural resources and forestry, in response to
the Notice of Study Commencement and PIC No.1. Copies of the correspondence are
included in Appendix D. General comments from these agencies included the need for
the proponent to determine the applicability of their regulations or their involvement in
the Wellington WWTP Class EA Study based on the location of the project and the
potential features to be impacted as a result of the project. No other comments or
additional feedback was received from these agencies.

3.5 Indigenous Community Consultation and Engagement

Based on a series of Supreme Court rulings over the last decade, First Nations,
indigenous communities, and groups are increasingly being consulted to a greater
degree on development projects that may impact their traditional territory and the
resources upon which their cultures and livelihoods depend. The following First Nations,
indigenous communities and groups have been consulted during this Class EA study to
determine their interest and desired level of communication:

e Chiefs of Ontario

e Huron-Wendat First Nation

e Mohawks of the Bay of Quinte

e Curve Lake First Nation

e Alderville First Nation

e Hiawatha First Nation

e Kawartha Nishnawbe

e Mississaugas of Scugog Island First Nation

e Chippewas of Georgina Island

e Chippewas of Rama First Nation

e Metis Nation of Ontario

e Metis Nation of Ontario — Kingston
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Public notices and invitations to the project PICs were distributed to the groups noted
above via email, and by mail. Follow up phone calls were made to all Indigenous
Communities to request input/feedback.

A log documenting the consultation activities that took place with First Nations,
indigenous communities and groups as part of the Wellington WWTP Class EA Study is
included in Appendix E.
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4 Study Area and Existing Conditions

4.1 Study Area Location and Site Features

The Study Area for this Class EA Study is within the bounds of the current WWTP
property and includes parts of Lake Ontario near the outfall of the existing WWTP. The
property is zoned for Industrial use / Waste Disposal.

The extent of the study area is presented in Figure 2.
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Figure 2: Wellington WWTP Class EA Study Area

4.2 Existing Wastewater Treatment Plant

The Wellington WWTP is located on the shore of Lake Ontario and shares a common
site with the Wellington Water Treatment Plant (WTP). The Wellington WWTP is located
at 461 Wellington Main St., Prince Edward County (County). An overview of the
Wellington Water and Wastewater Treatment Plant infrastructure is presented in Figure
3.
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Figure 3: Overview of the existing Wellington WWTP
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The existing Wellington WWTP is an extended aeration plant with chemical
phosphorous removal and final effluent disinfection. The plant was constructed in 1975
and currently operates in accordance with the Environmental Compliance Approval
(ECA) Number 6239-C6FJNP (October 15, 2021) with a rated capacity of 1,500 m3/d,
and peak hydraulic capacity of 4,550 m3/d. It currently treats an average daily flow of
859 m3/d (2017 to 2021). A high-level process diagram for the Wellington WWTP is
presented in Figure 4.
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Clarifiers Disinfection
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Figure 4: High-level Process Flow Diagram for the existing Wellington WWTP

The main treatment processes for this facility are further described in the sections
below:

4.2.1 Headworks

The headworks of the Wellington WWTP consist of three (3) raw sewage pumps

(2 duty, 1 standby) one (1) mechanical grinder, and two (2) grit channels that discharge
to the extended aeration tanks. An equalization tank upstream of the facility is also used
to mitigate impact of occasional high peak flows to the facility.

4.2.2 Extended aeration tanks

There are two (2) sets of rectangular aeration tanks that flow sequentially to provide a
plug-type flow pattern in the tanks. Each set of aeration tanks is equipped with coarse
bubble diffusers.

4.2.3 Clarification system

Following aeration, the process water flows to two (2) secondary clarifiers that allow the
suspended solids to settle and separate from the clarified effluent, which flows to the
effluent measurement and disinfection tank. As part of the extended aeration activated
sludge process, settled solids, or “sludge” are either returned to the aeration tanks or
wasted and sent to the aerobic sludge digesters.
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4.2.4 Ozone Disinfection

The effluent disinfection facilities consist of two (2) ozone disinfection systems that
create and dose ozone to the effluent contact channel to ensure the effluent is
disinfected prior to discharge through the plant outfall.

4.2.5 Aerobic Sludge Digestion and Biosolids storage

Wasted sludge further broken down or “digested” in either of two (2) aerobic digesters
so that it becomes stabilized and suitable for long-term storage.

4.2.6 Biosolids Storage

The produced biosolids are stored in either of two (2) biosolids holding tanks that are
periodically emptied of their sludge, when the sludge is removed for final disposal.

4.3 Source Water Protection

The Study area is directly adjacent to Lake Ontario and Wellington Bay. This bay
borders the entrances to West Lake as well as a provincial park as well as other
neighboring waterfront properties in the Village of Wellington.

The site is in proximity of two water takers: the Wellington WTP’s intake and associated
Intake protection zone, and Lakeshore Farms. Notably the Wellington WWTP’s outfall is
located outside the Wellington WTP’s intake protection zone 1 (IPZ-1), but within its
intake protection zone 2 (IPZ-2).

The Assimilative Capacity Study completed as part of this Class EA Study included
specific considerations for the intake protection zone in its analysis and
recommendations for effluent limits of the new facility.

4.4 Existing Environmental Conditions

For the study area considered, an assessment of existing natural environment through a
Desktop Natural Environment Screening Report was completed by LGL Limited (LGL,
2019) as part of the MSP. The report is included in Appendix F for reference.

Considering this Schedule C class EA involves only the WWTP site, all the conclusions
presented in the MSP that apply to this area regarding the environmental studies, were
carried forward. A desktop study or field investigation specific to this study area was not
carried out for this Schedule C Class EA study.
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4.4.1 Natural Environment

A summary of the Significant Natural Heritage Features is presented in Table 3.

Table 3: Assessment of Significant Natural Heritage Features

Natural Heritage Feature | Observations

Wetlands There are no provincially significant wetlands (PSWs) in
or adjacent to the study area.

Significant Woodlands No significant woodlands were identified in or adjacent
to the study area.

Significant Valleylands No significant valleylands were identified in or adjacent
to the study area.

Areas of Natural and No Areas of Natural and Scientific Interest were
Scientific Interest identified in or adjacent to the study area.

Habitat for Threatened or | Based on the Species at Risk (SAR) screening
Endangered Species completed as part of the MSP. 5 species designated as
threatened or endangered under the Endangered
Species Act were identified, none of which impact the
study area for this Class EA. No additional investigation
was undertaken for this Class EA.

It is recommended that SAR and SAR habitat be re-
evaluated as part of Detailed Design.

Significant Wildlife Habitat | Based on a desktop review and field surveys, completed
as part of the MSP, three types of Significant Wildlife
Habitat were assessed to have potential to occur on the
site or in the study area and were evaluated for potential
significance: bat maternity colonies, amphibian breeding
habitat, and habitat of special concern and rare wildlife
species ( LGL, 2020).

Further field investigation may be required to confirm
these findings as part of the detailed design process.
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Natural Heritage Feature | Observations

Fish habitat The Study Area is adjacent to Potential Fish Habitat
within Lake Ontario and Wellington Bay.

This habitat has the potential to shelter SAR, however
no work below the water line is proposed or
recommended as part of this Class EA.

Change in water quality was addressed through the
ACS study and plume modeling. Effluent limits were
recommended as mitigation for impacts on receiving
water quality.

4.4.2 Surface Water & Aquatic Environment

The 100-year flood elevation of Lake Ontario provided by Quinte conservation at this
location is of 76.07 m ASL as of May 2021. Part of the study area is within the Quinte
Conservation Regulation limit (O.Reg. 319/09). The existing facilities are located within
the Regulated Area.

In-water works were not identified as part of the MSP, and are not required as part of
any design concepts considered for this Class EA. An impact assessment of fish and
fish habitat was not completed. Should this change at the design stage of the project,
additional investigations and studies will be required.

The main aquatic habitat in or adjacent to the study area was Lake Ontario and its
shoreline, as identified by the LGL desktop report. As such, adequate sediment and
erosion control measures should be provided to ensure no adverse effects on
population of fish on the shoreline of Lake Ontario.

4.4.3 Terrestrial Environment

The study area is mostly disturbed with some treed areas distributed around the site
and near the shoreline.

4.4.4 Species at Risk Screening

The desktop study and Species at Risk (SAR) screening was completed as part of the
MSP (LGL, 2019) encompassing the entire Wellington Urban Area Boundary. A general
list of species at risk were identified without specific notes associated with the existing
WWTP site and neighboring study area.
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The study area’s vegetation consists mostly of ornamental grasses and some planted

trees that mitigate visual impact of the existing facilities. Species at risk could potentially
occupy the treed areas. The LGL report also identified Lake Ontario and its shoreline as
potential habitat for SAR.

Given no in-water works are considered for this project, it is recommended that a
desktop study and field investigation excluding an impact assessment for fish and fish
habitat be completed as part of the design stage of the project to confirm specific
mitigation and attenuation measures to be implemented in construction.

4.4.5 Groundwater and Soils

The study area is located within a Highly Vulnerable Aquifer but is not located in a
significant groundwater recharge area or in proximity to any wellhead protection areas.
Several well records are located within 500m of the Study Area based on the MECP
database.

Groundwater testing has not been completed as part of this project, but recent testing
and studies completed as part of other ongoing projects were available for review.
Groundwater characterization identified that samples met the standards with some
exceedances vs. PWQO for PAH and several metals (Cambium, 2022).

Soil characterization for that project identified some heavy metal contamination that
exceeded O.Reg. 406/19 Table 1 standards (Cambium, 2022). The potential for soil
and/or groundwater contamination must be re-assessed at the design stage of the
project.

4.4.6 Geotechnical Study

A desktop review of recent geotechnical studies within the Study Area was completed in
support of the evaluation of preferred design concepts. The site is characterized by
relatively shallow bedrock (<1.2 m below ground surface). The high bedrock elevation
specific to this site has an impact the constructability and costs the design concepts
considered.

A geotechnical study will be required to support the project design stage with
recommendations regarding but not limited to soil characterization, bedrock
characterization, as well as construction dewatering and disposal of excess soils in
compliance with relevant acts and regulations.

Further hydrogeological studies may be required as part of the design stage to confirm
impact of sustained dewatering for construction of the new facilities.
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4.5 Existing Social & Cultural Resources

4.5.1 Stage 1 and Stage 2 Archaeological Assessment.

A Stage 1 and 2 Archaeological Assessment was completed by ASI in 2020 to support
the Wellington Master Servicing Plan & Class EA study. The studies can be found in
Appendix G. This assessment evaluated the archeological potential of the study area
based on previously identified archaeological sites, proximity to water resources, early
historic transportation routes, proximity to early settlements, and well-drained soils. All
activities during the assessment were completed in accordance with the Ontario
Heritage Act and the 2011 Standards and Guidelines for Consultant Archaeologists.

The Stage 1 and Stage 2 study concluded that no archaeological resources of interest
were found near the study area.

4.5.2 Cultural Heritage Screening Report

A Cultural Heritage Resource Assessment Desktop Study was completed by ASI in
2021 to support the MSP & Class EA Study. The study can be found in Appendix G. Of
the 21 identified cultural heritage resources, the report Identified County Road 33 /
Loyalist Parkway as a cultural heritage resource (scenic route with heritage character).
The impact assessment did not anticipate direct impacts to this resource.
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5 Wastewater Regulatory Framework

5.1 Federal Legislation and Policy

5.1.1 The Canadian Environmental Protection Act (CEPA)

The Canadian Environmental Protection Act (CEPA) was established in September of
1999 and provides the Government of Canada the power to protect the environment
and human health while contributing to sustainable development. The CEPA does not
directly apply to municipal wastewater treatment but helps advise and direct provincial
policies. For example, it has supported stricter wastewater effluent ammonia limits for
some municipal wastewater treatment facilities through its Guideline for the Release of
Ammonia Dissolved in Water Found in Wastewater Effluents, released in 2004.

5.1.2 Canadian Council of Ministers of the Environment (CCME)
Guidelines

The CCME was established in 1964, and is composed of environmental ministers from
the federal, provincial, and territorial governments. The CCME supports evidence-based
environmental policy making by researching, reporting, and developing guidelines and
standards.

5.1.21.1 Canada-wide Strategy for the Management of Municipal
Wastewater Effluent

The Canada-wide Strategy for the Management of Municipal Wastewater Effluent was
developed in 2019 by the CCME. The strategy sets out a framework that addresses
issues related to governance, wastewater facility performance, effluent quality and
quantity and its associated risk and economic considerations in a way that provides
consistency and clarity to the wastewater sector across Canada.

The Strategy requires that all facilities achieve minimum National Performance
Standards and develop and manage site-specific Effluent Discharge Objectives. The
Strategy also outlines risk management activities to be implemented to reduce the risks
associated with combined and sanitary sewer overflows. The Strategy requires, among
other elements, that overflow frequencies for sanitary sewers did not increase due to
development or redevelopment. The same applies for combined sewers, unless
occurring as part of an approved combined sewer overflow management plan. Neither
should occur during dry weather, except during spring thaw and emergencies. Source
control of pollutants is recommended and monitoring and reporting on effluent quality is
required.
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5.1.2.2 Wastewater Systems Effluent Regulations

The Wastewater System Effluent Regulations (WSER), developed under the Fisheries
Act, issued in 2012 and amended in 2015, is the primary instrument that Environment
Canada uses to implement the CCME Canada-wide Strategy for the Management of
Municipal Wastewater Effluent. WSER governs the final discharge point of the
wastewater effluent from a facility that is designed to collect an average day volume of
influent of 100 m3/d or more. The regulations outline the monthly concentration limits for
the discharge of effluent to a waterbody and minimum requirements for wastewater
effluent sampling. This WSER is used as a foundation for wastewater regulations set
out by the province of Ontario.

5.1.3 Fisheries Act

The Fisheries Act, enacted in 1985, is a federal legislation for the protection of fish
habitat from biological, physical, or chemical alterations that are harmful and/or
destructive. Fisheries and Oceans Canada (DFO), in conjunction with various other
agencies are responsible for the enforcement and management of fisheries resources.
The following sections of the Act are relevant to this Class EA Study regarding fish and
fish habitat protection and pollution prevention:

e Section 35(1): No person shall carry on any work, undertaking or activity that
results in serious harm to fish that are part of a commercial, recreational, or
Aboriginal fishery, or to fish that support such a fishery.

e Section 36(3): No person shall deposit or permit the deposit of a deleterious
substance of any type in water frequented by fish or in any place under any
conditions where the deleterious substance or any other deleterious substance
that results from the deposit of the deleterious substance may enter any such
water.

5.1.4 Migratory Bird Convention Act

The Migratory Birds Convention Act (MBCA) was established in 1917 and amended in
1994 and 2005, to protect migratory birds, their eggs, and their nests. The MBCA was
created to implement the Migratory Birds Convention between Canada and the United
States.

The Act, administered by Environment Canada, lists protected families and subfamilies
of migratory birds, and lays out legislation surrounding activities, such as construction,
that may impact migratory birds or nests, including when and where activities may
occur.
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5.1.5 Species at Risk

The Species at Risk Act (SARA), established in 2002, administered by Environment
Canada, focuses on restoring and maintaining populations of species that are at risk of
extinction due to human activity such as habitat destruction, hunting, introduction of
competing species, or other anthropogenic causes.

Species are designated at risk by the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) by using biological information on a species deemed to be in
danger. The COSEWIC reviews research information on population and habitat status,
trends and threats and applies assessment criteria based on international standards.
Once a species is part of the List of Wildlife Species at Risk, it benefits from legal
protection afforded and the mandatory recovery planning required under the Act.

If a species listed is found within the study area, further effort and consultation with
Environment Canada will be required to ensure that the habitat is not negatively
impacted.

5.2 Provincial Legislation and Policy

All municipalities in Ontario must operate within the administrative, legislative, and
financial framework established by the federal government. The following sections
summarize key provincial initiatives relevant to this Class EA Study.

5.2.1 Endangered Species Act

The Endangered Species Act (ESA) was originally written in 1971 and amended in
2020. Like the Federal Species at Risk Act (SARA), the ESA aims to provide protection
to animal species that are at risk of extinction or extirpation from Ontario.

Species thought to be at risk in Ontario are initially determined by the Committee on the
Status of Species at Risk in Ontario (COSSARO), and if approved by the provincial
Ministry of Natural Resources and Forestry (MNRF), these species are included in the
provincial list of endangered and threatened species in compliance with the ESA. The
ESA provides habitat protection to all species listed as threatened, endangered, or
extirpated.

The ESA provides guidance on determining whether anthropogenic activities, such as
construction, could impact regulated species and considers biology and behaviour of
the species, details of the activity, and how the activity may affect the species’ ability to
carry out its life processes.
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5.2.2 Clean Water Act

The Clean Water Act (CWA), adopted in 2006, establishes watershed-based processes
dedicated to protecting sources of water that have been identified by a municipality as
being a future or current source of drinking water for a community.

The Drinking Water Source Protection Program was established under the CWA. The
program resulted in the development of local Source Protection Plans for Source
Protected Areas. Conservation Authorities are responsible for the development of the
Drinking Water Source Protection Program and its Plans, which identifies actions and
locally developed policies to protect existing and future sources of municipal residential
drinking water systems.

The source protection committee recognizes four types of vulnerable areas within
source protection areas (SPAs) including:

e Wellhead Protection Areas

e Highly Vulnerable Aquifers

e Significant Groundwater Recharge areas
e Intake Protection Zones

Relevant Source Water Protection Plans (under separate cover) must be reviewed
when establishing a new or increasing an existing wastewater effluent discharge to
ensure that there is no adverse affect to current or potential drinking water sources.

5.2.3 Environmental Protection Act & Ontario Water Resources Act

The Environmental Protection Act (EPA), established in 1999, is the primary pollution
control legislation in Ontario and is used interchangeably with the Water Resources Act
described below to protect air and water quality in Ontario. The EPA prohibits the
discharge of contaminants into the environment that are likely to cause adverse effects,
by establishing limits for air emissions and wastewater effluent that must not be
exceeded. Environmental Compliance Approvals (ECAs) are issued under this Act.
ECAs sets out rules of operation of a WWTP and WTP such as effluent limits that are
intended to protect the natural environment. This Act also controls the removal,
transport, and disposal of excess soils, if they are deemed to be contaminated.

The Ontario Water Resources Act focuses on the protection of groundwater and surface
water in Ontario. The Act regulates the approval, construction, and operation of
wastewater treatment facilities, including ensuring that effluent discharges to receiving
waters meet Provincial Water Quality Objectives (PWQOs). Permits-to-take-water from
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the ground or surface water sources of more than 50,000 liters of water per day are also
regulated under the Water Resources Act (NBMCA, 2022).

5.2.3.1 Water Management — Policies, Guidelines, PWQO

To support municipalities in meeting the Environmental Protection and Ontario Water
Resources Act, the Ministry of Environment, Conservation and Parks (MECP) has
developed water management guidelines. The two most relevant to this Class EA study
are described below:

MECP Procedure F-5-1

Procedure F-5-1 outlines treatment requirements for municipal and private sewage
treatment works discharging to surface waters. Effluent requirements are established on
a case-by-case basis considering the characteristics of the receiving water body. All
sewage treatment works shall provide secondary treatment or equivalent as the
“‘normal” level of treatment unless individual receiving water assessment studies
indicate the need for higher levels of treatment. Existing works not complying with the
guideline are required to upgrade as soon as possible.

MECP Procedure B-1-5

Procedure B-1-5 establishes receiving-water based effluent requirements for point
source discharges to surface waterbodies. The procedure specifies the use of Provincial
Water Quality Objectives (PWQO) as a starting point in determining effluent criteria to
be enforced within an ECA for new and expanded effluent discharges. This procedure
states that by incorporating receiving water quality-based limits into enforceable control
documents such as the ECA, the guidelines for water quality management become
legally enforced. Violations of an effluent limit typically lead to a requirement for the
discharger to undertake a study and report on the causes and impacts of the violations.
Surface waters in Ontario can be subject to the requirements of five Policies depending
on their water quality conditions:

e Policy 1 applies to water bodies with quality that is better than PWQO and
specifies that water quality must be maintained at or above the PWQO.

e Policy 2 applies to water bodies with quality that does not currently meet PWQO
and shall not be further degraded. Policy 2 states that “all practical measures
shall be taken to upgrade the water quality to the Objectives.”

e Policies 3 and 4 prohibit the release of banned hazardous substances and to
minimize the release of no-hazardous substances, respectively.

e Policy 5 addresses mixing zone effects; the mixing zone is defined as an area
where the receiving water quality is degraded at the point of discharge and may
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hinder beneficial use of the water body. Policy 5 prescribes that mixing zones
should be as small as possible to limit effects on beneficial use and shall not be
used in lieu of reasonable and practical treatment.

Lake Ontario and Wellington Bay are considered a Policy 1 receiver for TP, TAN, TSS,
NOs-N and pH.
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6 Background : Wellington Master Servicing Plan

A comprehensive review of the wastewater treatment and collection system was
undertaken by R.V. Anderson as part of the Wellington Master Servicing Plan (MSP)
(Wellington Master Servicing Plan, Water, Wastewater & Stormwater 2021). The MSP
fulfilled the requirements for Phase 1 (Problem or Opportunity) and Phase 2 (Alternative
Solutions) of the Municipal Class Environmental (Class EA) process.

6.1 Phase 1 — Problem and Opportunity (Phase 1 of MSP)

As part of the Municipal Class EA planning process, the proponent of an undertaking is
required to first document factors leading to the conclusion that the improvement is
needed and develop a clear statement of the problem/opportunity to be investigated.

The Wellington Master Servicing Plan defined the problem/ opportunity statement for
this Class EA study as follows:

“The Wellington Urban Area is building out in accordance with the adopted
Secondary Plan for the Wellington Urban Centre (OPA 62). To accommodate
immediate and long-term growth opportunities to “fully build out” the Secondary
Plan Area, the Wellington MSP will identify, evaluate, and prioritize infrastructure
upgrades for water, wastewater, and stormwater management services.

The preferred solutions shall:

1. comply with applicable regulations to provide:
a. safe and reliable supply, storage, and distribution of drinking water
b. proper collection and treatment of wastewater
c. management of stormwater quality, quantity, and conveyance

2. address stakeholder comments and concerns

3. be financially viable

4. be operationally sustainable

5. align with the County’s social and environmental objectives

The preferred solutions will be prioritized and implemented in phases to address
immediate needs, intermediate goals, and the long-term vision. Implementation
of the preferred solutions will be subject to financial viability and Council
approval.”
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6.1.1 Key Constraints

The MSP also identified the following key constraints associated with the Wellington
WWTP:

e The current rated capacity of the existing facility is 1,500 m%/d; hydraulic capacity
of 4,550 m3/d.

¢ Historic wet weather flow events have reduced treatment performance due to
high flows through the plant.

e Projected wastewater generation rates indicate insufficient capacity for the
forecasted growth of the Wellington Urban Area, by 2031/2032.

e A combination of aging infrastructure, plant layout and phasing present
significant challenges to expanding the existing facility with re-use of existing
infrastructure.

6.2 Phase 2 — Alternative Solutions (Phase 2 of MSP)

In accordance with Phase 2 of the Municipal Class EA process, the Master Servicing
Plan identified alternative wastewater treatment solutions were to address existing
concerns & limitations associated with the existing Wellington WWTP and the need to
provide additional capacity to service proposed development in the Wellington Urban
Area. The following general alternative wastewater treatment solutions were identified:

e Alternative 1 — Do nothing

e Alternative 2 — Limit community growth

e Alternative 3 — Expand the existing WWTP

¢ Alternative 4 — Build a new WWTP at the existing site, with more capacity and
decommission the existing WWTP

e Alternative 5 — Send wastewater (export) to other systems for treatment

e Alternative 6 — Decentralized wastewater systems for new developments

6.2.1 Preferred Alternative

Following a thorough evaluation process considering Social, Financial, Technical,
Archeological and Environmental factors, Alternative 4 — Construction of a new WWTP,
was selected as the preferred solution.

The decisive evaluation criterion was the technical evaluation as the new plant provides
an opportunity to improve operations and maintenance, provides greater flexibility in
design and construction, as well as constructability to stage the construction while
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maintaining the facility in operation. The new facility also provides more flexibility in the
selection of treatment processes compared to an upgrade to the existing facility. The
technical advantages of Alternative 4 were sufficient to offset a less advantageous
financial criteria. Figure 5 below presents the conceptual site layout presented in the
Master Plan. The Master Plan identified the following additional considerations for the
construction of the new WWTP on the existing site.

e Existing tanks could be retrofitted for use as biosolids storage; confirmed with
preliminary structural assessment — some rehabilitation required.

e The full building footprint would need to be excavated and built out during the first
phase due to the rock excavation requirement and to minimize risk to existing
facilities in the future.

e The MSP assumed that the existing effluent pipe to Lake Ontario can be reused.

Headworks &

. . Alternative 4 — New WWTP and
Pumping Station

reuse existing tankage for
biosolids storage

Rehabilitate existing
tanks and reuse for
biosolids storage

Reuse existing outfall

Figure 5: Preferred Alternative (No.4) — Build new WWTP (source: Master Plan, 2021)

*Note from Master Plan: The new WWTP is shown for relative size only. The location of the expansions will
need to be considered further during the Schedule C Class EA and detailed design.
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6.2.2 Preferred Alternative Design Basis

The MSP established the following hydraulic design basis for the future WWTP:

e Total population at Buildout 8,600 persons

e Average Daily Flow (ADF) 3,900 m3/d

e Peak Daily Flow (PDF) 10,440 m3/d Peaking Factor: 2.65
e Peak Hourly Flow (PHF) 18,000 m3/d Peaking Factor: 4.61

Design loadings for the new facility were not established as part of the MSP.
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7 Design Basis for Concept Evaluation

This section confirms the design basis for the proposed Wellington WWTP refining it
from the one established as part of the MSP. This design basis was developed based
on the existing Wellington WWTP historical data and considered various factors with
respect to:

e Population projections & considerations for future growth,
e Historical and projected raw wastewater flows and loadings, and

e Effluent criteria established via an assimilative capacity study

7.1 Population Projections & Future Growth

The 2021 MSP established its design basis to service a population of 6,000 in 2042 and
a buildout population of 8,600 at the 2066 planning horizon. These populations were
based on projections from 2013 (Watson and Associates, 2013).

Since the MSP, there has been an increased demand for housing for the Wellington
Urban Area and an increased likelihood for higher density developments as identified in
the 2021 Official Plan for Prince Edward County. As such, the County anticipates the
rate of growth and ultimate buildout populations in the Wellington Urban Area to be
greater than initially projected.

This report considered a 20-year design from 2027 construction through 2047. To
accommodate the additional 5-year time horizon as well as the increased growth and
density, the planning for the new WWTP uses a population of 8,600. This is in alignment
with the MSP long-term forecast.

Beyond the 2047 planning horizon, the population at buildout is anticipated to grow up
to 14,500 persons as a result of densification. This long-term forecast with respect to
buildout population growth and timelines shall be monitored to be better defined as
developments materialize and revised in future planning documents accordingly.

The design basis for this study uses 8,600 persons and the corresponding MSP
projections for wastewater generation. To ensure compatibility with the future demands,
site constraints were evaluated for the footprint required to service a buildout population
of 14,500 persons through a future expansion of the new facility. This evaluation
approach ensures that the facility has the flexibility to accommodate future growth and
is a sustainable infrastructure investment that is intended to be re-used beyond the
2047 planning horizon.
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In summary the following populations are considered for evaluation:

¢ An existing total equivalent service population (as of 2019) of 2,189 persons.
e A total equivalent service population at Phase 1 (2047 horizon) of 8,600 persons.

e A total equivalent service population at Buildout (beyond 2047) of 14,500
persons.

The 20-year planning used in the Class EA Study was initially established in
discussions with the County and considered to be a reasonable target for the Class EA
study. The above considerations generally comply with provisions outlined in the 2021
Official Plan and provisions to consider WTP & WWTP flexibility for expansion outlined
in the 2015 Secondary Plan for the Village of Wellington.

Given the high variability of population projection data considered for this study, a
sensitivity analysis was completed to evaluate the impact of alternate implementation
strategies for the new WWTP (Section 10). An implementation strategy presented in
Section 13, identifies opportunities to mitigate potential capital expense risks associated
with unmaterialized growth through staging of the future WWTP’s capacity.

7.2 Historical Raw Wastewater Characteristics and Loadings

Historical raw wastewater concentration data for the most recent four-year period
(2017 to 2021) was analyzed with flow data to establish the current loadings at the
existing Wellington WWTP. Table 4 presents a summary of historical raw wastewater
concentrations and loadings for biochemical oxygen demand (BODs), total suspended
solids (TSS), total phosphorus (TP), and total Kjeldahl nitrogen (TKN).

The historical raw influent wastewater can be characterized as low to medium strength
with respect to BODs, TSS, and TKN, and low strength with respect to TP (Metcalf &
Eddy, 2003). Historical per capita loadings are generally lower than typical design
values for all parameters except TKN. It is noteworthy that the Maximum Month Peaking
Factor for TSS value of 2.2 is relatively high compared to the typical range (1.5-1.7).
The peak TSS values may be influenced by sampling or first flush effect during wet
weather events. At this stage, the value of 2.3 will be carried forward in the design
basis.
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Table 4: Wellington WWTP Historical Raw Wastewater Loadings (2017- 2021)

Parameter Average Maximum Estimated Typical Per Capita
Load, Month Load, Per Capita loading,
kg/d 1 kg/d 1, (pF) | Contribution, - pid 3, (Range)
g/capl/d 2
BODs 138 198 (1.4) 63.2 75 (70-110)
TSS 133 307 (2.3) 60.9 85 (60-115)
TP 2.7 4.1 (1.5) 1.2 3.3 (2-5)
TKN 25 39 (1.5) 11.4 13 (9-14)

Notes:

1. Average and Maximum Month Load for raw wastewater only, based on raw wastewater
data from 2017 to 2021.

2. Based on historical average load divided by the current total service e%uivalent population
(i.e. sum of residential and employment population) of 2189 based on 2019.

3. Typical per capita loadings adapted from Metcalf & Eddy (2003).
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7.3 Wellington WWTP Design Basis

7.3.1 Wastewater Demands

The projected wastewater demands for the new Wellington WWTP are presented in the
table below (Table 5), summarizing the historical Average Day Flow (ADF), projected
ADFs, and per-capita generation rates. The projected wastewater demands at Buildout
considered a total equivalent service population of 14,500 persons.

Table 5: Wellington Projected Wastewater Demands

Existing Design Basis — Phase 1 Buildout
(2017-2021) (2021 MSP Buildout)
Equivalent Service 2,189 (2019) 8,600 14,500
Population
Average Day Flow 879 3,900 6,500
(m3/day)
Per Capita Generation - 471 457
— Growth (L/c/d)
Per Capita Generation 401 453 448
— Total (L/c/d)
Notes:

1. Values for Phase 1 reflect the original Buildout projections of the 2021 MSP where flows
for the seasonal population were reflected within the permanent population of 8,600.

2. Values for Buildout are based on a per-capita generation estimate of 450 L/c/d, applied to
the projected population growth. ADF rounded up to the nearest hundred.

3. Per-capita generation rates are inclusive of residential development, ICI development and
extraneous flows.
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7.3.2 Hydraulic Design Basis

The hydraulic design basis for the new Wellington WWTP is presented in Table 6. The
ADF, PDF, PHF and PIF for the Phase 1 (2047) design basis are carried from the 2021
MSP.

Table 6: Wellington WWTP - Hydraulic Design Basis

Design Basis — Phase 1 Buildout

(2021 MSP Buildout)

Population 8,600 14,500

ADF (m®d) 3,900 6,500

PDF (m®d) — (P.F.) 10,440 (2.68) 17,420 (2.68)

PHF (m%d) — (P.F.) 18,000 (4.61) 28,900 (4.45)

PIF (m3/d) — (P.F.) - 28,900 (4.45)
Notes:

1. Inclusive of extreme wet weather events

2. Values for Phase 1 reflect the original Buildout projections of the 2021 MSP where flows
for the seasonal population were reflected within the permanent population of 8,600.

3. “P.F.” in the table above refers to the associated Peaking Factor vs. the ADF.

The Buildout PDF was obtained by carrying over the Phase 1 peaking factor (2.68). A
theoretical approach was used to determine Buildout PHF and PIF, since the level of
growth limits the applicability of historical data and observed peak flows in future
projections.

The Buildout PHF and PIF were estimated by breaking down the PIF into contributions
from residential areas, IC| areas and extraneous flows. Specifically, extraneous flows
were estimated using the full area of the Wellington secondary plan urban area
boundary (657 ha) assuming a gross total infiltration rate of 0.33 L/s/ha (0.05 L/s/ha dry
and 0.28 L/s/ha wet).

Overall, this approach is conservative and is suitable for planning purposes considering
the level of growth. It is unlikely that the full urban area boundary area contributes to
infiltration, and the assumed total infiltration rate is higher than average. The benéefit of
this approach is that it allows the Buildout PHF and PIF design basis to be refined as
population growth is realised over time, while the site plan will be suitable for the upper
range of flow estimates to mitigate site risks for the future expansion.
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7.3.3 Loading Design Basis

The design loadings to the new WWTP are presented in the table below (Table 7). The
loadings were determined by using baseline loadings from historical data and projecting
future additional loadings from conventional per capita generation rates.

The historical are comparable to conventional per-capita generation rates (except low
TP). The max month loading factors were retained to represent seasonal variation
specific to the community. These loads are applied sizing of biological processes,
including digestion.

Design flows and loadings calculations can be found in Appendix H.

Table 7: Wellington WWTP — Loading Design Basis

Design Parameter Design factor  Existing Design Basis —Phase 1 Buildout
Loadings (2021 MSP)
Average Loadings (kg/d) Per Capita
Loading’
BODs 75 glcap.d 138 619 1062
TSS? 85 g/cap.d 133 678 1180
TP 3.3 g/cap.d 2.7 24 43
TKN 13.3 g/cap.d 25 110 189

Peak Month Loadings (kg/d)? | Peaking Factor

BODs 14 198 885 1518
TSS 23 307 1560 2713
TP 15 4.1 36 65

TKN 1.5 39 169 289

Notes:
1. Based on Metcalf and Eddy (2003).
2. Based on data from 2017-2021

3. Residuals from the new WTP should be managed to minimze impacts to operations and capacity of
the new WWTP
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7.4 Effluent Criteria

Hutchinson Environmental Sciences Limited (HESL) completed an assimilative capacity
study (ACS) of Lake Ontario as part of this Class EA study. The final report ‘Assimilative
Capacity Study for the Wellington WWTP’ dated May 16, 2023, is included in

Appendix |. The purpose of the ACS was to estimate the assimilative capacity of Lake
Ontario to accommodate the effluent discharges from the new Wellington WWTP.

The obijectives of the ACS were to:

1. Characterise existing water quality and flow conditions in Lake Ontario; and,

2. Establish the proposed effluent objective/limit concentrations for the new
Wellington WWTP.

The ACS evaluated the assimilative capacity of Lake Ontario with respect to cBODs,
unionized ammonia, nitrate, total phosphorus, pH, E. Coli and total suspended solids.
The ACS concluded that the main parameters of concern are total phosphorus and
unionized ammonia. The ACS also noted no impact to the Intake Protection Zone that
would preclude the use for drinking water supply at the WWTP’s Phase 1 design basis.

The limits for cBODs, TSS and E. Coli, TAN, TP and pH to be adopted for the plant
expansion were recommended in consultation with the MECP and they are consistent
with typical values for other plants in Ontario. These recommended limits are presented
in Table 8.
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Table 8: Recommended Effluent Limits

Effluent Parameter Recommended Effluent Limits?

Concentration (mg/L)

cBODs 20

Total Suspended Solids 20

Total Phosphorus 0.34

Total Ammonia Nitrogen
May 1 to October 31 4.0
November 1 to April 30 8.0

pH? 6.0t0 9.5

Nitrate Nitrogen -

E. coli® 200 CFU/100 mL

Notes :

1. Based on monthly average, unless otherwise noted

2. Any single grab sample

3. Based on monthly geometric mean density
Table 9 below presents tentative effluent objectives for analysis, for the recommended
effluent limits presented above. Final effluent objectives will be confirmed at the design
stage following review from the MECP.

Table 9: Tentative Effluent Objectives

Effluent Parameter Tentative Effluent Objectives
Concentration (mg/L)
cBODs 15
Total Suspended Solids 15
Total Phosphorus 0.25
Total Ammonia Nitrogen
May 1 to October 31 2.5
November 1 to April 30 5.0
pH? 6.5-8.5
Nitrate Nitrogen -
E. coli® 150 CFU/100 mL
Notes :

1. Based on monthly average, unless otherwise noted
2. Any single grab sample
3. Based on monthly geometric mean density
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7.5 Additional Design Constraints

7.5.1 Reuse of outfall & existing facilities

The MSP’s preferred alternative included the re-use of the existing outfall and the re-
use of the existing WWTP facilities for Biosolids management.

The MSP recommended an inspection of the outfall structure to confirm its condition
during the Schedule C EA or the design stage. The MSP also recommended that
dispersion modeling and a plume analysis be completed to confirm impacts (if any) to
the WTP intake and the capacity of the outfall given Lake high water levels.

CIMA+ confirmed the capacity of the existing outfall as part of this Class EA study and
the Hutchinson ACS study analyzed the dispersion and plume analysis.

A condition assessment of the outfall should be performed at the design stage of this
project.
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8 Class EA Evaluation Methodology

8.1 Overview

The Schedule C Class EA builds upon the findings and recommendations of the 2021
MSP and carry out the necessary activities to fulfill Phase 3 and Phase 4 of the Class
EA process. This section covers the identification, development, and evaluation of
alternative design concepts. for the preferred solution chosen in the Master Servicing
Plan.

Phase 3 of the Municipal Class EA process examined alternative concepts / methods
for implementing the preferred wastewater treatment solutions, based on sound
engineering judgement considering the existing environment, input from public and
review agencies, anticipated environmental effects and methods of minimizing negative
effects and maximizing positive effects.

The design concepts selected in the Class EA study will constitute the preferred
recommended treatment train for the new Wellington WWTP.

To fulfill the requirements of the Municipal Class EA process, the evaluation
methodology, its results, and the preliminary preferred design concept recommended
for the new WWTP, were subject to examination by the public and review agencies
before final decisions were made.

8.2 Project Goals

To further refine the problem statement established by the MSP, project goals for the
Schedule C class EA & evaluation framework were developed to represent the driving
factors behind this project as well as those elements to be highly influential in the decision-
making process.

The success of the evaluation framework can be measured by the extent to which the
outcome of the evaluation process is able to achieve these goals at the end of the
process. The following project goals have been developed:

e The preferred design concept proposed for the New Wellington WWTP will be
able to provide adequate and reliable treatment of Wellington’s wastewater that
meets the proposed effluent objectives for the plant in a financially and
technically responsible manner.

e Construction and implementation of the preferred design concept will allow the
County to provide wastewater treatment capacity at the projected flows and
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loads. Construction must also occur within the stipulated timeframe and consider
interference with the current operation of the existing Wellington WWTP.

The preferred design concept will allow the County to operate the new facility in a
manner that is consistent with the availability of staff resources, and in a way that
is simple and financially responsible considering the complete life-cycle costs.

The preferred design concept will address in a responsible and practical manner
issues and concerns identified by the public and different stakeholder groups
identified throughout the Class EA process.
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8.3 Evaluation Methodology

The evaluation methodology described in this section, was used to develop and
evaluate alternative main treatment process technologies, which provided the basis for
the selection of the preferred alternative design concept for the new Wellington WWTP.
The evaluation framework consisted of two steps: preliminary screening of individual
treatment technologies, and a detailed comparative evaluation on all retained design
concepts for the new Wellington WWTP.

A general schematic of the proposed evaluation model for the selection of the main
treatment process train is shown below (Figure 6).

Develop Long-list of Treatment NO - Eliminate Technology
Technologies
L YES )

Is the Treatment Technology suitable
based on "Preliminary Screening

Criteria"? J—l_,
Low Score — Eliminate
Carry forward Feasible Treatment Treatment Technology
Technologies to be further developed
L Highest Overall Score y

Evaluate Treatment Technology
against Evaluation Criteria and

Cost/Benefit model ﬂ

Select Preferred Treatment
Technologies

o J

Figure 6: Evaluation Framework Schematic

To facilitate fair comparisons between similar technologies, the alternatives were
grouped into and evaluated according to three categories: 1) secondary & tertiary
treatment technologies, 2) effluent disinfection technologies and 3) sludge digestion
technologies. This approach allowed for consistent technical benefit scoring and
consistent cost-benefit analysis between alternatives. It also simplified the decision
model by achieving defined evaluation results based on comparable benefits and similar
cost magnitudes.
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8.4 Preliminary Screening

Preliminary screening was used to screen for treatment technologies considered
“feasible” and eliminate those that are not, given the project’s character and nature, as
identified in the Project Goals. This first step simplifies the evaluation process by
eliminating options that are not viable for implementation for the new Wellington WWTP.

The preliminary screening criteria listed below (Table 10) was applied to a
comprehensive list of treatment technologies for evaluation.

Table 10: Preliminary Screening Criteria

Screening Criteria Description

Technical The technology must be able to meet the required design
Feasibility criteria (i.e., effluent criteria and objectives for the design
capacity), given the raw wastewater quality.

Operational Is the technology compatible with existing operational practices,
Feasibility operating risk, maintenance, and monitoring requirements?

Can the technology be implemented without interruption of the
existing Wellington WWTP during construction?

Site Conditions Suitability of technology given the site-specific constraints (i.e.,
Compatibility hydraulic grade line, site limits for current expansion, footprint
requirements for future expansion, compatibility for phasing).

8.5 Detailed Comparative Evaluation

The preliminary screening process retained a list of technologies meeting all minimum
criteria. These technologies were carried forward to the detailed comparative evaluation
in this study. The detailed comparative evaluation involved the development of the
alternative design concepts to a concept level, followed by a comparative evaluation,
cost analysis, and scoring of each alternative design concept.

The detailed comparative evaluation and decision model used a weighting and ranking
system to compare the alternative design concepts. This approach resulted in a
systematic, rational, and reproducible comparison of alternative treatment trains and a
straightforward identification of the preferred design concept.

8.5.1 Evaluation Model

The evaluation model was based on:
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Technical benefit evaluation and scoring
Opinion of probable costs for each option

Cost-benefit analysis

To strike a balance between cost and non-cost factors, the preferred alternative was
determined as follows:

1)

2)

3)

4)

A decision model was constructed including consideration of factors or criteria
not related to cost. Each of these factors/criteria are expressed in a positive way,
so that each option is rated against the model. The model effectively measures a
relative benefit offered by that option. In other words, decision modeling will be
used to rate the “Benefits” offered by each option.

Conceptual level capital and O&M costs were generated for each option, to
develop the lifecycle costs for each alternative.

The technical benefit scoring obtained for each option was divided by the
lifecycle costs (in $ millions) to produce a “Benefit-to-Cost Ratio”. As a result, the
alternative scoring the highest benefit-to-cost ratio was preferred.

Lastly, a sensitivity analysis is performed on the technical benefit scoring to
evaluate how the decision model is impacted with slight changes to the technical
benefit scoring weighting. This effectively confirmed that the decisions made
using the decision model are robust and defensible.

8.5.1.1 Technical Benefit Scoring

The technical benefit scoring compares the benefits of treatment technologies relative to
each other, and their ability to perform under each evaluation criterion. For each
alternative, applicable treatment technologies have been evaluated against the set of
criteria and weighting factors that were developed and confirmed with input from the
County over the course of the study.

Each treatment process was firstly assessed for each sub-criteria on a scale from

0 to 10. The sub-criteria scoring was then weighted per the primary criteria weights to
achieve a total technical benefit scoring out of 100 points. As such, the option with the
highest score has the greatest benefit.

Cim
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The four primary criteria for this project are presented below (Table 11).

Table 11: Evaluation Criteria and Weights

Primary Criteria Weight

Technical 35
Operational 30
Social 15
Natural Environmental 20

8.5.1.1.1 Evaluation Results Sensitivity analysis

A sensitivity analysis was conducted on the evaluation results of this study to examine
the robustness of the technical scoring and evaluation process. The sensitivity analysis
for the evaluation consisted in comparing the results by inverting the weight bias
between the Technical/Operational Criteria and Social/Natural Environmental Criteria
(from 65%/35% to 35%/65%). If the rankings remained consistent with inverted bias, the
ranking was considered significant.

8.5.1.2 Cost Analysis Methodology

Capital costs for each alternative were estimated on a Class D basis with 20%
contingencies. O&M costs were estimated using $ 0.21/kWh for electricity and $100/h
for labour costs and administration (representative of employer cost), along with vendor
inputs for other maintenance items and chemical costs.

Only capital, operation and maintenance cost components were considered for this
analysis, excluding the salvage value. The salvage value component was instead
evaluated qualitatively in the technical benefit scoring to simplify the quantitative cost
evaluation and obtain more tangible results for the scope of this exercise. Costing of
each alternative was evaluated based on costs for a rated capacity of 3,900 m3/d and a
population of 8,600 persons.

The life-cycle cost analysis for each alternative was based on a net present value
analysis over a 20-year lifecycle with a 3.0% net rate of return (6.5% interest, 3.5%
inflation). Capital costs for ancillary components for the future WWTP (siteworks,
headworks and administration section costs) are included in the capital costs for the
Secondary and Tertiary Treatment technologies. A detailed breakdown of the costing
evaluation and assumptions used is included in Appendix J.

CIM/ | A001247 42



Wellington WWTP Class EA Study
Environmental Study Report
June 2024

9 Class EA Phase 3 — Alternative Design Concepts for
Preferred Solutions and Evaluations

9.1 Identification of Wastewater Treatment Alternative Design
Concepts

9.1.1 Unit Processes for Evaluation

To streamline the evaluation process, specific unit processes were prioritized for
evaluation, notably: Secondary Treatment, Tertiary Treatment, Disinfection and
Sludge Digestion.

These components have the greatest technology-related risk impact to the overall plant
design and most other treatment processes are operational with selection dependent on
requirements for the secondary treatment unit process.

Primary Treatment was excluded from this evaluation process and was not considered
for the new Wellington WWTP. Technical benefits of Primary Treatment are not realized
at a facility this size and constituent loading.

Screening and Grit Removal process selection was deferred to detailed design as
most technologies are common for all options. Any differences in requirements and their
impact on the selected alternatives was captured in the evaluation of secondary
treatment technologies.

WAS Thickening process requirement is largely dependent on the solids handling
approach. Because of this dependence, selection of the exact unit process was
deferred to the design stage. A provision for WAS thickening was carried in the cost
estimates for the new Wellington WWTP.
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A long list of potential suitable treatment technologies was elaborated ahead of a

preliminary screening evaluation (Table 12):

Table 12: Long-list of Technologies

Treatment Train Technologies Considered

Secondary Treatment Technologies

Conventional Activated Sludge
(CAS)

Sequencing Batch Reactor (SBR)
Extended Aeration (EA)

Biological Nutrient Removal (BNR)
Moving Bed Biofilm Reactor
(MBBR)

Integrated Fixed-Film Activated
Sludge (IFAS)

Membrane Aerated Biofilm Reactor
(MABR)

Aerobic Granular Sludge (AGS)

Tertiary Treatment Technologies

Sand Filters
Discfilters

Ballasted Flocculation
Membranes

Disinfection Technologies

Ozonation
Chlorination/Dechlorination
UV Disinfection

Sludge Digestion Technologies

Anaerobic Digestion
Auto-Thermal Aerobic Digestion
Aerobic Digestion

9.1.3 Treatment Technology Screening

The preliminary screening criteria identified previously were applied to the long-list of
technologies with screening results presented in Table 13 through Table 16.
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Table 13: Long-list Screening Results - Secondary Treatment

Secondary

Treatment

Operational

Site Conditions

Pass

/ Fail
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Comments

Technical
Feasibility

Feasibility

Compatibility

Conventional Yes Yes No Fail Conventional activated sludge has a relatively large footprint in

Activated Sludge part due to the primary treatment requirement and ancillary
equipment.

Sequencing Yes No Yes Fail The SBR’s process robustness and footprint is not as competitive

Batch Reactor with other technologies under consideration.

Extended Yes Yes Yes Pass | This technology is currently in place at the Wellington WWTP

Aeration and Picton WWTP which means it will have the least impacts on
the County’s operational practices. However, it might not be
compatible with the site conditions if sized to service Wellington
at buildout. More evaluation of this technology is required.

Moving-Bed Yes No No Fail Preferred downstream clarification technology is not compatible

Biofilm Reactor with the County’s practices. Small risk of accidental media
release to the environment and nearby beaches was identifies by
the project team.

Integrated Fixed- | Yes No No Fail Although smaller than CAS, IFAS has a relatively large footprint

Film Activated in part due to the primary treatment requirement and ancillary

Sludge equipment.

Membrane Yes No No Fail Although smaller than CAS, IFAS has a relatively large footprint

Aerated Biofilm in part due to the primary treatment requirement and ancillary

Reactor equipment.

Aerobic Granular | Yes Yes Yes Pass | Technology would provide the most anticipated benefits to the

Sludge County’s operational practices and O&M requirements. AGS
technology provides flexibility for current and future upgrades of
the WWTP beyond the current design basis.

Membrane Yes Yes Yes Pass | Membrane bioreactors might have high O&M requirements but

Bioreactor offers proven, and effective TP removal to low concentrations
with a small footprint.
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Tertiary Technical Operational | Site Conditions | Pass | Comments

Treatment Feasibility =Feasibility | Compatibility / Fail

Sand Filters Yes Yes Yes Pass | Technology offers good TP removal performance without must
change to the County’s operational practices. The County’s staff
is familiar with this technology as it is used in the Picton WWTP.

Discfilters Yes Yes Yes Pass | Technology offers good TP removal performance with a smaller
footprint and lower energy requirement than other tertiary
treatment. It's O&M requirements are well understood and
compatible with the County’s operational practices.

Ballasted Yes No Yes Fail Technology has higher O&M costs driven by chemical use and

Flocculation additional clarifier equipment. In this application, the benefits are
not realized compared to the simpler options.

Membrane Yes No Yes Fail The process is labor intensive, compared to other tertiary

Filtration treatment. The system requires significant O&M effort to maintain
its reliability. In this application, the effluent limits are not
stringent enough to require this level of treatment and associated
costs.

Table 15: Long-list Screening Results - Disinfection

Disinfection Technical Operational | Site Conditions Comments
Feasibility = Feasibility | Compatibility

Ozonation Yes Yes Yes Pass | Ozonation can meet all the criteria while eliminating chemical
handling requirements which makes it compatible with the
County’s operational practices.

Chlorination/ Yes Yes Yes Pass | Chlorination/Dechlorination requires chemical handling, which

Dechlorination presents additional health and safety risks to operators, therefore
this technology is incompatible with the County’s operational
practices.

UV Disinfection Yes Yes Yes Pass | UV disinfection is reliable and widely used. It does not require
handling of chemicals and O&M costs are driven by electricity
consumption. This technology also has reduced footprint
requirement.

CIM | A001247 46



Table 16: Long-list Screening Results - Sludge Digestion

Pass

Wellington WWTP Class EA Study
Environmental Study Report
June 2024

Comments

Sludge Technical | Operational | Site Conditions
Digestion Feasibility | Feasibility | Compatibility

/ Fail

Anaerobic Yes No Yes Fall This technology has high capital costs. The anticipated biogas
Digestion production for beneficial re-use will not justify the additional
capital and O&M costs at this scale. Anaerobic digestion is not
compatible with the County’s operational practices.
Auto-Thermal Yes Yes Yes Pass | This technology destroys 50-70% of the volatile solids which
Aerobic provides significant sludge volume reduction. This process in the
Digestion sludge improved pathogen reduction compared to aerobic
digestion and it has a relatively small footprint.
Aerobic Yes Yes Yes Pass | Aerobic digestion is suited for small WWTPs due to its low
Digestion capital costs. This technology offers lower life-cycle costs at the

scale due to the use of small open tanks and fewer auxiliary
processes. However, additional storage will be required
depending on the thickening approach.
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9.1.4 Summary of Shortlisted Alternatives

The list of suitable technologies retained following the preliminary screening process is
presented below, subdivided per their respective evaluation category (Table 17, Table
18, Table 19).

Table 17: Liquid Treatment Train Options

Treatment Train

Secondary Treatment
Technologies

Tertiary Treatment
Technologies

LT-EA/SF Extended Aeration Sand Filters
LT-EA/DF Extended Aeration Discfilters
LT-AGS/SF Aerobic Granular Sludge Sand Filters
LT-AGS/DF Aerobic Granular Sludge Discfilters
LT-MBR Membrane Bioreactor Membrane Bioreactor

Table 18: Disinfection Treatment Train Options

Treatment Train

Disinfection Technologies

DIS-0z Ozonation
DIS-UV UV Disinfection
DIS-Chl Chlorination & Dechlorination

Table 19: Solids Treatment Train Options

Treatment Train Sludge Digestion Technologies

ST-ATAD Auto-Thermal Aerobic Digestion

ST-AeD Aerobic Digestion

9.2 Concept-level Development of Shortlisted Alternatives

9.2.1 Common Components

For the purposes of this evaluation, all alternatives included general siteworks, the
construction of a headworks facility and administration section. To minimize costs, re-
use of tankage from the existing WWTP is considered wherever practical and possible.
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9.2.1.1 Headworks Facility

This headworks facility is designed to include a raw sewage pumping station, 6 mm
screening, vortex grit removal and all related material handling equipment for the
screenings and grit. Headworks have been sized to receive the full peak flow with 100%
redundancy.

Costs related to stricter pre-treatment requirements for Membrane Bioreactors (MBR)
are priced in as additional secondary treatment costs.

The preliminary location of the pumping station is shown in the concept layouts for
each alternative (Appendix K). The exact location of the pumping station will be
confirmed and coordinated with the design of the future trunk sewer in Wellington and
eventual tie-in of all inlet sewers to the new WWTP.

Access for large vehicles will be required on the site to support operations and
maintenance of this facility.

9.2.1.2 Administration Section

An administration section with a preliminary gross floor area of 210 m? (2260 sq. ft) is
proposed to support the daily activities at the plant. This administration section is either
proposed as a two-storey section within the headworks facility, or as a single storey
slab-on-grade section of a building on the south end to be combined with the tertiary
treatment and effluent disinfection facilities. The concept layouts reflect the latter option
except where indicated otherwise (Appendix K).

The final selection will be completed as part of the design stage, to be determined
based on cost, available footprint and architectural elements.

9.2.1.3 Re-use of existing Tankage

All secondary treatment alternatives for this project include the re-use of the Wellington
WWTP equalisation tanks as part of their concept design. The equalisation tanks have
sufficient volume to allow the use of the various short-listed treatment technologies for

the new WWTP.

Re-use of the existing Wellington WWTP’s tankage was also considered for the solids
treatment train of the new Wellington WWTP as per the MSP. The tanks should be
inspected as part of preliminary design to confirm their condition and rehabilitation
requirements as required. The cost estimates for this EA Study include moderate
rehabilitation requirements.

The proposed construction staging and design for the re-use of the existing WWTP
tankage must ensure the continual operation of the existing Wellington WWTP during
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construction of the new facility. The exact implementation and staging plan is to be

confirmed at the design stage.

9.2.2 Liquid Treatment Train — Secondary Treatment

9.2.2.1 Extended Aeration (LT-EA/SF, LT-EA/DF)

The Extended Aeration process is an activated sludge process with secondary clarifiers
for sludge settling and biomass recycle (Figure 7). The Extended Aeration process is
designed to provide long hydraulic retention times (HRT) and high solids retention times
(SRTs) to achieve BOD removal and Nitrification. The long HRT and SRT allow the
technology to be used without primary treatment, which reduces operational complexity.
The drawback of this approach is increased energy requirements to supply aeration for
particle hydrolysis as well as organic removal and nitrification. Modifications of the
process to provide anoxic zones to remove BOD in non-aerated environment can
provide energy savings and a better settling sludge.

The Extended Aeration process is well established in Ontario and is familiar to
operators. It is the currently used secondary treatment process at the existing
Wellington WWTP as well as the Picton WWTP. Hence, this approach will have the
least impacts on the County’s operational practices; however, the technology also
requires the largest footprint on site.

INFLUENT
WASTEWATER EFFLUENT
Y w—— — —

SECONDARY
CLARIFICATION

AlIR \v/
RETURN ACTIVATED SLUDGE ;O:

WASTE ACTIVATED SLUDGE

AERATION TANK

Figure 7: Extended Aeration Process Flow

The extended aeration alternatives for this evaluation have been sized using the MECP
Design Guidelines, 2008.
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An overview configuration of a WWTP for this alternative and its components is
presented in preliminary site layouts (Figure 8, Figure 9). Full size versions of these

figures are also provided in Appendix K.
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Figure 9: LT-EA/DF Concept Layout
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The main disadvantage to this technology is its relatively large footprint. At the proposed
design basis there are significant risks to maintain adequate access for site traffic,
operations and maintenance. To accommodate all equipment, there are challenges to
maintain remaining the existing green space and setback to the west of the existing
Equalization tanks.

The site constraints are too restrictive to implement this technology within MECP
guidelines and will not be easily expanded in the future. This limits the technologies’
ability to service the identified design basis outlined in Section 7.3.

9.2.2.2 Aerobic Granular Sludge (LT-AGS/SF, LT-AGS/DF)

The Aerobic Granular Sludge (AGS) system is a biofilm process that uses a modified
sequencing batch reactor to form granules. The granules have a high density with fast
settling properties. The process is natural and does not require any external ballast. It
also does not require return pumps, provides partial biological phosphorus and total
nitrogen removal without internal mixed liquor recycle and does not require a secondary
clarifier (Figure 10). The effluent is discharged through a static weir at the top of the
reactor during the fill phase, which provides a more continuous flow and reduced
mechanical components.

1 Simultaneous fill/draw

Aerobic Zone
Nitrification Reactions

Anoxic Zone

Denitrification Reactions

AquaNereda®
Cycle

Anaerobic Zone
VFA Uptake
Phosphorus Release

Figure 10: AGS Operating Philosophy (Courtesy of Aqua Aerobics)

Once seeded with activated sludge biomass (from any operating facility), the process
modulates reactor conditions (anaerobic, anoxic, and aerobic conditions) to favour the
formation of dense and fast settling sludge granules. Once the process achieves
granulation, the technology provides treatment comparable to a Biological Nutrient
Removal (BNR) facility with Total Nitrogen removal and Total Phosphorus removal. In
typical municipal wastewater, the process is able to reduce Total Phosphorus down to 1
mg/L without chemical addition. The granules are self contained biofilm and are hence
resilient to process upsets and are less affected by temperatures. Conceptually, this
provides equivalent treatment of approximately 8,000 mg MLSS/L with the benefits of
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small footprint, reduced energy (up to 50%) and provides the opportunity for chemical
savings.

The aerobic granular sludge technology is still considered an emerging technology in
Canada, however, there are currently over 100 full-scale installations in operation or
construction in other parts of world, ranging from 0.265 MLD to 625 MLD. Pilot testing
for this technology has been undertaken in Canada, and a facility is currently
undergoing design and construction in Ontario.

The Aerobic Granular Sludge alternatives for this evaluation have been sized based on
configurations proposed by the technology supplier. The designs were cross checked
based on fundamental principles to assess the loadings to the bioreactors are within
typical allowable guidelines.

An overview configuration of a WWTP for this alternative and its components is
presented in preliminary site layouts (Figure 11, Figure 12). Full size versions of these
figures are also provided in Appendix K. The influent buffer is incorporated in the
concept design to provide equalisation volume and added flexibility with operation of the
AGS reactors across the wide range of expected flows over its lifetime.
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Figure 11: LT-AGS/SF Concept Layout
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Figure 12: LT-AGS/DF Concept Layout

The main advantage of this technology is the enhanced biological process with reduced
resource intensity, and the elimination of secondary clarifier tankage. The technology

also significantly reduces energy and chemical requirements compared to conventional
treatment technologies. This technology also presents increased opportunities to stage
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the process upgrades, which would allow part of the capital expenses to be postponed

until demand requires it.

These advantages typically lead to a low operational cost and low footprint, both of
which are relevant advantages for the new Wellington WWTP.

9.2.2.3 Membrane Bioreactor (LT-MBR)

Membrane Bioreactor (MBR) process is an advanced treatment technology that uses
activated sludge and ultrafiltration membrane modules for clarification in lieu of
secondary clarifiers (Figure 13). The MBR bioreactors use conventional suspended
growth biomass. The biomass is recycled from the membrane tank to the bioreactor and
a portion is wasted (similar to the extended aeration process). MBRs are typically
operated at MLSS concentrations of 6,000 to 10,000 mg/L. The reactors are capable of
operating at higher MLSS concentrations; however, the flux will decrease with
increasing MLSS concentrations.

The membranes need to be protected from abrasive debris that can damage the
membrane and reduce their integrity. The membranes also need to be protected from
fibrous material that can clog and be trapped in the modules. The fibrous material is
difficult to remove even with the integrated air scouring mechanism. To manage the risk,
the maximum allowable screen openings is 2 mm with 1 mm preferred when the plant is
operated without primary clarifiers. Conceptually, grit removal is high efficiency vortex
type to eliminate the inert material.

The MBR technology is proven in Ontario. In general, the capital cost and operating
costs of the technology are higher with the benefits mostly realized where footprint
requirements are strict or when the effluent quality criteria are very stringent (i.e., Total
Phosphorus 0.05 to 0.1 mgP/L).
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Figure 13: MBR Process Flow (Courtesy of Suez)

The Membrane Bioreactor alternative for this evaluation has been sized based on
configurations in consultation with technology suppliers, with redundancy to handle
100% PHF with one membrane tank out of service.

An overview configuration of a WWTP for this alternative and its components is
presented in a preliminary site layout (Figure 14). Full size versions of this figure are
also provided in Appendix K.
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The main drawback to this technology is its known high operating costs, labour
requirement and capital expenditures with membrane replacements typically planned
every 8 to 10 years. The replacement costs have been estimated at $90k per year
reflective of membrane replacement at the 10-year mark for the purposes of this
evaluation.

Since the effluent criteria for total phosphorus established as part of the ACS study can
be achieved through other less intensive and conventional treatment technologies, the
main benefit of MBRs is not realised for the new Wellington WWTP.

9.2.3 Liquid Treatment Train — Tertiary Treatment
9.2.3.1 Sand Filters (LT-EA/SF, LT-AGS/SF)

The Deep-bed Sand Filter technology is an upflow, deep bed, granular media filter with
continuous or intermittent backwash. Raw water enters near the bottom of the tank and
organic and inorganic impurities are captured by the sand as the raw water flows up
through the media bed, shown schematically in (Figure 15). As the filtrate reaches the
top of the filter, it passes over the effluent weir and is discharged. The filter media is
cleaned by a simple internal washing system that does not require backwash pumps or
storage tanks.

Sand filters can be implemented in single or two stages. Single stage polishes TSS and
removes phosphorus reliably down to 0.15 mg TP/L, while Two stage filtration can
achieve 0.05 mg TP/L.
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Figure 15: Schematic of continuous backwash sand filter (Courtesy of Parkson)

Sand filters are a widely used technology for tertiary treatment in Ontario and are
currently used at the Picton WWTP. The technology requires deep tanks and has large
HGL requirements to overcome the head loss through the filtration process.

The Sand Filter alternative evaluated for tertiary treatment has been sized to provide
100% redundance on the PHF, without equalisation. The process configuration is based
on consultations with the technology suppliers.
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A partial site layout (based on the LT-AGS options) showing the technology footprint is
presented in Figure 16.
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Figure 16: Concept Layout — Tertiary Building for Sand Filters
9.2.3.2 Discfilters (LT-EA/DF, LT-AGS/DF)

Discfilters are used in various municipal and industrial treatment applications and utilize
a range of filter cloth mesh sizes. The technology consists of fine-woven media
mounted on filter panels. The panels are held in frames, with frames arranged in pairs
to form a disc with a hollow centre and fibre cloth on each side. There are various
approaches to vendor Discfilter design (Figure 17) with the core difference in flow path
and backwashing methodology.

For example, one approach the influent water enters into the centre of the drum, then
flows by gravity into the filter discs through openings in the drum. Water is filtered in
inside-out mode, passing through the filter cloth, which retains suspended solids on the
inside of the hollow disc. Filtered effluent is collected in a basin and exits over a weir. A
second approach, the influent water is routed to a filter basin and water passes through
the media via an outside-in flow path. In operation a portion of the particulates are
removed and stored within the depth of the pile cloth media while others are deposited
on the pile cloth media surface.
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Different vendors offer different backwash strategies including backwash while the filter
operates by liquid suction or backwash by a rotating backwash system with effluent

water.

FILTRATION MODE

e
| i
Influent 4 A AT T )
m

h (30 (4

Jii

Figure 17: Schematic of rotating Discfilter (Courtesy of Veolia) left and non-rotating
Discfilter (Courtesy of Aqua-Aerobics)

ﬁ (4) . Discharge
(3)

The Discfilter technology can be used in combination with coagulant and/or polymer
flocculant to achieve low TP objectives. In tertiary application with chemical addition the
suspended solids are polished, and the technology can reliably achieve an effluent TP
concentration down to 0.15 mg P/L with lower objectives possible. The technology is
widely used across Ontario.

The Discfilter alternative evaluated for tertiary treatment has been sized to provide
100% redundance on the PHF, without equalisation and is based on consultations with

technology suppliers.

A partial site layout (based on the LT-AGS options) showing the technology footprint is
presented in Figure 18.
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Figure 18: Concept Layout — Tertiary Building for Discfilters

The main differentiator between both technologies is their compatibility with site
conditions.

By their nature, Deep-bed Sand Filters have greater headloss and lower hydraulic
flexibility than discfilters. This translates to deeper tanks (~6.0m depth) and larger
footprint for sand filters. Integrating discfilters in the process train at this site can be
achieved with slab-on-grade construction, with minor excavation works. The sand filters
require significantly more excavation to accommodate deep tanks and a larger footprint
to overcome this drawback. This complexifies construction at this site due to additional
rock excavation and dewatering involved where bedrock is approximately <1.0-1.5 m
below ground surface at this site.

9.2.4 Disinfection
9.2.4.1 Ozonation (DIS-0z)

Ozonation is an oxidation-based technology that can destroy organic compounds and
disinfect water streams through the generation of Hydroxyl radicals. This technology is
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often used to oxidise recalcitrant organic compounds, inorganic species, and as a

biocide and disinfecting agent in water & wastewater treatment plants.

Ozonation requires specialised equipment for on-site generation of the ozone gas used
by this process as well as for destruction of off-gases.

The process is often impacted by scavenging agents ordinarily present in WWTP
effluent which diminishes process efficiency and effectiveness.

Off-gas to ozone
destruct units
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Figure 19: Simple Schematic of Ozonation Contact Chamber (Crittenden et al., 2012)

The Ozonation alternative evaluated for effluent disinfection has been sized to provide
100% redundance on the PHF.

The existing WWTP currently uses ozonation as the disinfection process train, which
was installed in 2021. This alternative was developed considering the re-use of the
existing equipment and new contact tank as a capacity upgrade.

9.2.4.2 UV Disinfection (DIS-UV)

UV Disinfection is a widely used technology for the disinfection of WWTP effluent. It
achieves disinfection through inactivation of micro-organisms via UV light, often from
mercury arc lamps. UV disinfection systems generally consist of an array of UV lamps in
an open channel or closed vessel which irradiates wastewater as it passes through the
unit process.

The process effectiveness can be impacted by presence of suspended solids and UV
absorbing compounds which reduce the transmission of UV light to the target micro-
organisms. Hence, UV disinfection of wet weather bypass streams is less effective.
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The UV disinfection process requires non-specialised supporting equipment and does
not require on-site storage of chemicals. However it has a relatively high electrical
power consumption that can contribute to O&M costs.

Air compressor ~ Outlet weir
~a for automatic
wiping system

Electrical
Cabinets

Junction box
- >

) N

Inlet baffle plét"é-;.i

Figure 20: Simple Schematic of UV Disinfection Contact Channel (Courtesy of Wedeco)

UV banks incl.
automatic wiping
system

The UV disinfection alternative has been sized to provide 100% redundancy on the
PHF, with standard UV Transmittance and TSS concentrations. The configuration of the
lamps is based on a single channel with redundant set of lamps, as proposed by the
technology supplier.

This technology can be housed in the tertiary filtration building due to its small footprint.
9.2.4.3 Chlorination — Dechlorination (DIS-Chl)

Chlorination-based disinfection involves the addition of chlorine followed by a contact
channel to inactivate pathogens in the wastewater stream. This process is paired with
dechlorination to virtually eliminate chlorine residual downstream of this process and
eliminate impacts on aquatic life in the receiving water body.

Chlorination/dechlorination can also be used to disinfect any lower quality wet weather
bypass flows (i.e., secondary bypass) without loss of effectiveness.

Chlorine for this process may be supplied as sodium hypochlorite, chlorine gas. Sodium
hypochlorite is often preferred for its ease of handling, and minimal risk to operators.
Sodium bisulphite is often used as a dechlorination chemical.
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The Chlorination and Dechlorination alternative evaluated for effluent disinfection has
been sized to provide full disinfection of the PHF. Sizing of contact tank and equipment
is based on standard dose and contact time requirements.

9.2.4.4 Disinfection Concept Site Layouts

The various footprints for the effluent disinfection technologies are presented in a
preliminary concept layout (Figure 21), with notable differences as follows:

1. Ozonation: Building, exterior slab, new, smaller contact tank,

2. UV Disinfection: Building only,

3. Chlorination/Dechlorination: Building and new, larger contact tank.
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Figure 21: Concept Layout — Disinfection Alternatives (DIS-Oz, DIS-UV, DIS-Chl)

In general UV disinfection is more compatible with the constrained site as it does not
require a large new contact tank for the facility’s design basis. In addition, when
considering the future upgrade of the facility to the buildout scenario, UV disinfection is
simpler to expand than ozonation or chlorination since it will not require additional
contact tank volume.
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9.2.5 Solids Treatment Train
9.2.5.1 Auto-Thermal Thermophilic Aerobic Digestion — ATAD (ST-ATAD)

The Auto-Thermal Aerobic Digestion (ATAD) process is an aerobic digestion process
that acts as a liquid composter. The process is operated at thermophilic temperatures
(50-70 °C) with the heat requirement generated from an exothermic reaction during
aerobic digestion. To generate enough heat, the process requires thickened sludge to
obtain a minimum organic content and reduce moisture content (>40 g/L COD).
Similarly, to anaerobic digestion, separate WAS thickening is required.

The process destroys 50-70% of the volatile solids in the sludge which reduces the
quantity of biosolids to manage and has improved pathogen reduction compared to
aerobic digestion. The technology generates a higher quality biosolid product which has
increased value as an end-product for beneficial re-use.

First generations of the ATAD process experienced foaming and potential for nuisance
odours. The second generation ATAD has improved operational controls and provides
more robust and stable operations. A simplified schematic of an ATAD digester is
provided in (Figure 22).

(7] O Reactor

© Insulation

© Cladding

O Pipework

© Spiral Aerator

O Circulation Aerator
© Foamcontroller

O Exhaust Gas

Figure 22: Simple schematic of an ATAD digester

The ATAD solids treatment alternative evaluated has been sized based on the
maximum month production of waste-activated sludge (WAS). Thickening of sludge
through mechanical thickening is mandatory to support the process.

CIM/T | A001247 68



Wellington WWTP Class EA Study
Environmental Study Report
June 2024

An overview configuration of this alternative and its components is presented in a
preliminary site layout (Figure 23). Full size versions of this figure are provided in
Appendix K.
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Figure 23: ST-ATAD Concept Layout

The main benefit of this technology is the enhanced volume reduction and improved
quality of the biosolids product. In part, the volume reduction is achieved due to the
mandatory thickening requirement for this technology.

These advantages help alleviate issues with limited sludge storage capacity on the
constrained site and could increase avenues for land application of biosolids.
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9.2.5.2 Aerobic Digestion (ST-AeD)

Aerobic Digestion consists of digesting sludge under aerobic conditions using a
dedicated aeration tank, following a similar process to extended aeration. This
technology is well suited for small WWTPs due to their low COD loading to digesters.
This leads to an overall low life-cycle cost at these scales since the technology uses
smaller open tanks and requires fewer auxiliary processes to support its operation

(i.e.: WAS thickening, odour control, and flaring). Aerobic digestion is a relatively simple
process that can be retrofitted into a wide range of tanks. The aeration can be provided
by a wide range of blowers and diffusers.

The aerobic digestion process is currently used at the existing Wellington WWTP as
well as the Picton WWTP. An example aerobic digester is provided in (Figure 24).

Figure 24: Aerobic Digester (Courtesy of APG Neuros)

The Aerobic Digestion solids treatment alternative evaluated has been conceptually
sized based on the maximum month production of waste-activated sludge (WAS).

An overview configuration of this alternative and its components is presented in a
preliminary site layout (Figure 25). Full size versions of this figure are also provided in
Appendix K.
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Figure 25: ST-AeD Concept Layout

The main drawbacks of this technology are the less favorable sludge volume reduction
and reduced quality in biosolids product compared to the ATAD process.

The addition of sludge thickening could be staged in as the WWTP loadings increase
over its lifetime. This option would partly mitigate the drawbacks of this technology —
and was therefore included in the costing of this technology. Mechanical sludge
thickening would help issues with limited sludge storage capacity on the constrained
site, however, should be considered as required to match the Counties overall biosolids
management approach (in development).
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9.3 Evaluation Results
9.3.1 Secondary and Tertiary Treatment Technologies

9.3.1.1 Technical Benefit Scoring

The Technical Benefit Scoring results and rankings for the secondary and tertiary
treatment alternatives are presented in the Table 20 below. The detailed evaluation
matrix for all options is presented in Section 9.3.4.

Table 20: Liquid Treatment Train — Technical Benefit Scoring

Parameters Weight LT- LT- LT- LT- LT-
EA/SF EA/DF AGS/SF AGS/DF MBR

Technical /35 18.2 22.2 247 30.5 30.5
Operational /30 17.9 18.9 20.3 24.8 18.5
Social /15 8.7 9.6 9.2 11.7 11.6
Natural 120 11.8 13.1 16.6 16.9 13.2
Environmental
Overall Scores /100 56.6 63.8 70.7 83.8 73.7
Scoring Rank - 5 4 3 1 2
Overall Scores — /100 57.6 64.2 721 82.8 72.4
Inverted Bias
Scoring Rank — - 5 4 2 1 2
Inverted Bias

The AGS and discfilters alternative (LT-AGS/DF) is the highest scored on Technical
Benefit Scoring, followed by the MBR alternative as 2" highest scored. The ranking for
all alternatives remains consistent if the criteria weight bias is inverted between
Technical & Operational criteria and Social & Natural Environmental criteria.
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9.3.1.2 Life-cycle cost analysis

A summary of the life-cycle cost analysis and resulting rankings is presented in the table
below (Table 21). Alternative LT-2B: Aerobic Granular Sludge with Discfilters has
the lowest life-cycle cost over a 20-year project lifetime.

Table 21: Liquid Treatment Train — Life-cycle Cost Analysis

Parameters LT-EA/SF | LT-EA/DF LT-AGS/SF LT-AGS/DF LT-MBR

Capital Cost ($ $335M $31.2M $33.7M $31.3M $33.0M
millions)

Annual O&M Cost $061M $0.60M $049M $049M $0.80M
($ millions)

Life-cycle Cost $39.1 M $36.8M $38.4M $36.1M $39.0M
(20-year NPV)

($ millions)

LCC Ranking 5 2 3 1 4

9.3.1.3 Decision model results

Benefit-to-Cost ratios for the alternative technologies are presented below, based on the
results from technical benefit scoring and life-cycle cost analysis (Table 22).

Based on this evaluation the preliminary preferred alternative for the liquid treatment
train is LT-AGS/DF- Aerobic Granular Sludge with Discfilters, with the highest
Benefit-to-Cost ratio of 2.3.

The ranking of the preferred option remains consistent with scoring from an inverted bias.

Table 22: Liquid Treatment Train — Decision Model

Parameters LT-EA/SF | LT-EA/DF LT-AGS/SF LT-AGS/DF LT-MBR

Overall Scores | 56.6 63.8 70.7 83.8 73.7
Life-cycle Cost | 39.1 36.8 38.4 36.1 39.0
(20-year NPV)

($ millions)

B:C ratio 1.4 1.7 1.8 23 1.9
Ranking 5 4 3 1 2
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9.3.1.4 Main Differentiators and Key Advantages

In summary, the site footprint for the Phase 1 (2047) and buildout population is
constrained for conventional secondary and tertiary treatment with extended aeration.
The short-listed extended aeration design concepts present additional challenges and
risk with respect to population growth and potential intensification of development.

The short-listed higher rate design concepts with AGS/Discfilters and MBR are suitable
to achieve the required effluent objectives and fit within the site footprint allowing
flexibility for future growth. The AGS concept with sand filters requires significant rock
excavation at the south part of the property where construction risks and costs are
higher.

The opinion of probable cost for the AGS/Discfilters option is slightly less capital
intensive than the MBR based design concept. The AGS/Discfilters was the preferred
design concept due to reduced O&M requirements, energy use and chemical
consumption. The AGS/Discfilters option does not require significant additional capital
investments over its life cycle (i.e. membrane replacements). Additionally, the effluent
limits are well within typical ranges for tertiary discfilters. This led to the lowest life-cycle
cost and most favorable benefit scoring. The benefits of the AGS/Discfilters option also
include reduced GHG emissions, which aligns with the County’s sustainability goals.

Overall, the evaluation results reflect that the AGS process with Discfilters is less
resource intensive and provides a more sustainable solution that will meet the current
and future wastewater servicing needs for the Village of Wellington.
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9.3.2 Disinfection Technologies

9.3.2.1 Technical Benefit Scoring

The technical benefit scoring results and rankings for the effluent disinfection treatment
alternatives are presented in the table below (Table 23). The detailed evaluation matrix
for all options is presented in Section 9.3.4.

Table 23: Disinfection Treatment Train — Technical Benefit Scoring

Parameters Weight DIS-0z DIS-UV DIS—Chl

Technical /135 23.5 30.8 23.5
Operational /30 24.0 26.1 25.7
Social /15 10.4 13.1 9.5
Natural Environmental | /20 15.9 16.0 13.8
Overall Scores /100 73.7 86.0 72.4
Scoring Rank 2 1 3
Overall Scores — /100 74.3 84.7 69.6
Inverted Bias

Scoring Rank — 2 1 3
Inverted Bias

The UV Disinfection (DIS-UV) is the highest scored alternative for effluent disinfection
processes. The rankings between these alternatives remains consistent if the criteria
weight bias is inverted between Technical & Operational criteria and Social & Natural
Environmental criteria.
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9.3.2.2 Life-cycle cost analysis

A summary of the life-cycle cost analysis and resulting rankings are presented in the
table below (Table 24).

Alternative DIS-2: UV Disinfection has the lowest life-cycle cost over a 20-year project
lifecycle.

Table 24: Disinfection Treatment Train — Life-cycle Cost Analysis

Parameters DIS-0z DIS-UV DIS—Chl

Capital Cost ($ millions) $8.85M $0.97 M $1.54M
Annual O&M Cost $ 40,000 $ 17,000 $ 16,000
Life-cycle Cost (20-year $9.19 M $1.19 M $1.73 M
NPV ($ millions)

LCC Ranking 3 1 2

9.3.2.3 Decision model results

Benefit-to-Cost ratios for the alternative technologies are presented below, based on the
results from technical benefit scoring and life-cycle cost analysis (Table 25).

Based on this evaluation the preliminary preferred alternative for the effluent disinfection
treatment train is DIS-UV Disinfection, with the highest Benefit-to-Cost ratio of 72.1.

The ranking for all options remains consistent with scoring from an inverted bias.

Table 25: Disinfection Treatment Train — Decision Model

Parameters DIS-0z DIS-UV DIS-Chl

Overall Scores 73.7 86.0 72.4
Life-cycle Cost (20- 9.19 1.19 1.73
year NPV) ($

millions)

B:C ratio 8.0 721 41.8
Ranking 3 1 2
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9.3.2.4 Main Differentiators and Key Advantages

In summary, the disinfection technologies’ main differentiator is the requirement for new
larger contact tanks and how these would fit in the constrained site — as well as capital
costs. The chlorination and dechlorination design alternative requires large contact
tanks that are not compatible with the site constraints at the future flows. A new
ozonation system requires considerable capital costs for new equipment and contact
tanks.

The county currently uses an ozone disinfection system that is designed to disinfect the
secondary effluent of the existing WWTP. The system utilizes the original chlorine
contact tank. The project team evaluated if the existing ozone system could be re-used
to offset capital costs. CIMA+ calculations and information provided by the original
vendor indicate that the existing contact tank is too small for the Phase 1 (2047) design
basis. For this reason, only the ozone generation equipment was considered for re-use
to offset capital costs. In terms of technical benefits, the ozonation system provides
treatment of recalcitrant organic compounds and other emerging contaminants.

Overall, the evaluation results reflect that UV-disinfection is the best option for the future
facility since it has the lowest life cycle cost and its key advantages of small footprint
and limited chemical handling are realised for the new Wellington WWTP.
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9.3.3 Solids Treatment Technologies

9.3.3.1 Technical Benefit Scoring

The technical benefit scoring results and rankings for the solids treatment alternatives
are presented in the table below (Table 26). The detailed evaluation matrix for all
options is presented in Section 9.3.4.

Table 26: Solids Treatment Train — Technical Benefit Scoring

Parameters Weight ST-ATAD

Technical /35 27.7 28.9
Operational /30 21.3 24.6
Social /15 11.1 9.8
Natural /20 14.7 14 .1
Environmental

Overall Scores /100 74.8 77.3
Scoring Rank 2 1
Overall Scores - /100 74.3 73.1
Inverted Bias

Scoring Rank - 1 2
Inverted Bias

The Aerobic Digestion alternative (ST-AeD) is the highest scoring alternative due to
simplicity, robustness and operator familiarity. When the weighting is inverted, the Auto-
Thermal Thermophilic Aerobic Digestion (ST-ATAD) is the highest scored option for
sludge treatment alternatives. The benefits are associated with a higher quality end
product.
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9.3.3.2 Life-cycle cost analysis

A summary of the life-cycle cost analysis and resulting rankings are presented in the
table below (Table 27). The ATAD process requires significantly more modifications to
the existing tankage for re-use and additional required process steps. This is reflected in
the increase capital and O&M cost associated with the ATAD process.

Alternative ST-AeD: Aerobic Digestion has the lowest life-cycle cost over a 20-year
project lifetime.

Table 27: Solids Treatment Train — Life-cycle Cost Analysis

Parameters ST-ATAD ST-AeD

Capital Cost ($ millions) $7.06 M $491 M
Annual O&M Cost $ 291,000 $ 193,000
Life-cycle Cost (20-year NPV) $8.89M $6.12M
($ millions)
LCC Ranking 2 1

Notes:

¢ Annual O&M costs assume equivalent cost to export of finished biosolids for both
alternatives.
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9.3.3.3 Decision Model Results

Benefit-to-Cost ratios for the alternative technologies are presented below, based on the
results from technical benefit scoring and life-cycle cost analysis (Table 28).

Based on this evaluation the preliminary preferred alternative for the solids treatment
train is ST-AeD Aerobic Digestion, with the highest Benefit-to-Cost ratio of 12.6.

ST-1- ATAD followed with a Benefit-to-Cost ratio of 8.4.

Based on this analysis, cost factors outweighed the technical benefits between the
contending technologies. The decision model ranking for both options also remains
consistent if the criteria weight bias is inverted between Technical & Operational criteria
and Social & Natural Environmental criteria.

Table 28: Solids Treatment Train — Decision Model

Parameters ST-ATAD ST-AeD

Overall Scores 74.8 77.3
Life-cycle Cost (20-year 8.9 6.1
NPV) ($ millions)

B:C ratio 8.4 12.6
Ranking 2 1

9.3.3.4 Main Differentiators and Key Advantages

The main differentiating factor highlighted in the technical benefit scoring is the
improved biosolids product and improved volume reduction achieved by the ATAD
process. These benefits are achieved at the expense of process complexity, which is
reflected in the capital and operating costs. Aerobic Digestion is a simpler process with
fewer components (i.e mixing pumps, foam control, biofilters) than the ATAD process
and remains consistent with the current digestion technology in use.

Overall, the evaluation results reflect that Aerobic Digestion is the preliminary preferred
alternative since the key advantages of ATAD are not realised for the new Wellington
WWTP given its greater life-cycle costs.
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9.3.4 Technical Scoring Matrices
Table 29: Liquid Treatment Train — Technical Scoring Details

AGS + Discfilters MBR

Extended Aeration + Discfilters

> ® Extended Aeration + Sand filters AGS + Sand filters
g o Sub-Criteria
a o Scoring Rationale Scoring Scoring Rationale Scoring Scoring Rationale Scoring Scoring Rationale Scoring Scoring Rationale Scoring
Meets Effluent This alternative can fully meet the This alternative can fully meet the This alternative can fully meet This alternative can fully meet the This alternative can fully meet the
Quality Criteria 15 | effluent criteria. 10 effluent criteria. 10 the effluent criteria. 10 effluent criteria. 10 effluent criteria. 10
This alternative can provide This alternative can provide
The sand filter used for tertiary I . enhanced effluent quality since it enhanced effluent quality since it . . .
Treatment bevond treatment can provide enhanced TP $Eerg:rs1§t;gle;§ ((:)a:;l np:rc;\lild_?hsi;andard can perform Biological can perform Biological ZS;%?EEL“Z;Y&?}?“ Se:ﬁt\g({:/}ith
effluent uality removal to 0.15 mg/L. There is a alternative cannbt rgvide Phosphorus removal (without Phosphorus removal (without verv low effluent Sglids
e uirerr?entsy 5 slight benefit over technologies 5 treatment bevond t%e effluent 5 chemical addition) and in can 8 chemical addition) and in can 7 con)i:entrations and enhanced 9
a using discfilters for tertiary . y perform some level of perform some level of .
requirements. s S T chemical phosphorus removal.
treatment. denitrification (removal of soluble denitrification (removal of soluble
nitrogen species). nitrogen species).
This alternative can be staged to This alternative can be staged to
accommodate the increase in accommodate the increase in
received wastewater load over received wastewater load over This technology cannot be staged
Flexibility to the lifetime of the WWTP. the lifetime of the WWTP. Influent easily to accommodate low initial
respond to variable This alternative has some flexibility This alternative has some flexibility Influent equalization tanks can equalization tanks can be loads without encountering
rawpwastewater to operate with variable raw to operate with variable raw be incorporated in the design to incorporated in the design to operational issues such as
Lality and low 20 wastewater quality and low initial 5 wastewater quality and low initial 7 facilitate staging early on. This 8.5 facilitate staging early on. This 8.5 increased fouling of membranes. 8.5
iqnitial }Iloa ds loads. loads. alternative also benefits from the alternative also benefits from the Staging would increase the
continuous flow - sequencing continuous flow - sequencing frequency of membrane
batch reactor configuration of the batch reactor configuration of the replacement.
Aerobic Granular sludge Aerobic Granular sludge
technology. technology.
_S EQ tanks were designed with EA
= o
c 35 . . . or AGS in mind
2 This al ive has the | This alternative has a large This alternative has a relatively This alterfn ative haz a relatkl]vely
= Compatibility with IS a_terngtlve as the argggt footprint with secondary clarifiers compact footprint, due to the Cc?"?pa“ ootprint, ue to the This alternative has the smallest
L footprint with secondary clarifiers - ) . P minimal tankage required for the - .
existing d d filter building. Addi and a relatively smaller tertiary minimal tankage required for the hnol footprint of all alternatives
infrastructure and a sand filter building. ng treatment building. This alternative technology. technology. . - considered, due to the minimal
equalization t:':mks 15 some difficulty in laying out the ! still provides some difficulty in 8 The large tertiary buildin 4 The reduced tertiary building 8.5 tankage re’uired for the 85
qu . ' overall facility on the constrained P 1y 1arg y 9 footprint requirement for the ge req
available site area site laying out the overall facility on the requirement for the sand filters discfilters orovides additional technology.
' constrained site. detracts partly from this benefit. iersp This technology eliminates the
benefits. ’
need for a tertiary treatment
building.
Thls aliernative is compatlble_ . This alternative is compatible with
. Lo . . with the future HGL of the facility. .
This alternative is compatible with . the future HGL of the facility. . Lo . .
- . L . . The Aerobic Granular Sludge . This alternative is compatible with
the future HGL of the facility. The This alternative is compatible with . The Aerobic Granular Sludge L
o . ' : . technology requires more . the future HGL of the facility;
Compatibility with sand filter component of this the future HGL of the facility. The - . technology requires more
. . ! L . pumping due to the high process - - however, the Membranes
Hydraulic Grade alternative has higher HGL discfilters component provides L pumping due to the high process ; .
; . 5 . ) 5 . o 9 water level in its reactors. 5 > 8 requires pumping of the 7
Line Requirements requirements due to the sand filters considerable HGL flexibility vs. ' . water level in its reactors. .
. . - ) The sand filter component of this e : . membrane permeate to achieve
which require more driving head sand filters. . X The discfilters provides additional . L
L alternative has higher HGL - . - this flexibility.
than discfilters. ) HGL flexibility which contributes
requirements due to the larger .
A7 . to the overall benefit.
driving head requirement.
Constructabilit This alternative requires more This alternati i This alternative requires less
o(?s(,:ruc abriity tankage for constrﬂction for the 'E a e;na IVe requires ;norﬁ This alternative requires less tankage than other alternatives This alternative requires less
ath dOTStrUCt'On 10 secon%a clarifiers and the sand 5 tan a%e or (I:or_lf_structmn or the 7.5 tankage than other alternatives | 8 and has a reduced construction 8.5 tankage than other alternatives 8.5
chedule . ry ¢! . . Secondary clarimers. and has a reduced construction scope compared to alternatives and does not require the
filters. Meaning this alternative -
based on extended aeration.
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Sub-Criteria

Extended Aeration + Sand filters

Scoring Rationale

involves more rock excavation and
more scope for construction.

Scoring

Extended Aeration + Discfilters

Scoring Rationale

Scoring

AGS + Sand filters

Scoring Rationale

scope compared to alternatives
based on extended aeration.

Scoring

AGS + Discfilters

Scoring Rationale

There is also reduced
construction scope for the tertiary
treatment building.

Scoring
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MBR

Scoring Rationale Scoring

construction of a tertiary
treatment building.

Proven
Technology with
strong track
record; pilot

This alternative is a standard
wastewater treatment technology

This alternative is a standard
wastewater treatment technology

Specific to aerobic granular
sludge component, this
technology is considered an
emerging technology in
wastewater treatment. It has

Specific to aerobic granular
sludge component, this
technology is considered an
emerging technology in
wastewater treatment. It has seen

This alternative is a standard

testing, start-up 10 e wi : i 9.5 < wi ; . 9.5 seen widespread use around the | 7.5 widespread use around the world | 7.5 wastewater treatment technology | g
and is widely used in Ontario. and is widely used in Ontario. ; : : - - and is widely used in Ontario.
needs, ease of world and is currently seeing and is currently seeing growing
approvals with growing use in the United-States. use in the United-States. A pilot
MECP A pilot study may be required to study may be required to confirm
confirm approvals by the MECP. approvals by the MECP.
This alternative requires standard This alternative requires standard -srgﬁ dﬂtr?jrrllli}g;&gﬂ(ilrericesses This alternative requires standard This alternative requires more
Pre-treatment Headworks processes to support it. Headworks processes to support it. . > D Headworks to support it. No - q
. " o o o to support it. No additional " PR screening effort to preserve the
requirements 5 No additional technical impacts are 9 No additional technical impacts are | 9 S 9 additional technical impacts are 9 . 5
technical impacts are useful life of the membranes
anticipated. anticipated. anticipated P anticipated. )
This alternative cannot be expanded This alternative cannot be
ggﬁsttcr)a:itrielzrgﬁefomp”m andhe expanded due to its large footprint Regarding the Aerobic Granular
Retrofit technolc; ies mav mitiate and the constrained site. Regarding the Aerobic Granular Slu% e cc?m onent. this
Ability to maximize 9 ay mitig Retrofit technologies may mitigate Sludge component, this ge comp ' .
: ; the need for new Aeration tankage, . . . alternative can be expanded in . .
ultimate site L the need for new Aeration tankage, alternative can be expanded in . o This alternative can be expanded
. but not the need for additional " 4 " the future with the addition of . - o
capacity & secondary clarifiers. Euture but not the need for additional the future with the addition of reactors. Expansion of the in the future with the addition of
Flexibility for 15 ary > 1 secondary clarifiers. Future 1 reactors. Expansion of the sand | 4 ~actors. =xp 9.5 aeration tanks and membrane 9.5
expansion (future expansion of Welllpgton S treatment expansion of Wellington's treatment filter component is more complex d|scf!|ter component wogld modules
capacity may require land : . . - . ; require the addition of discs or ’
phases) - capacity may require land but is achievable given the site . Co >
acquisition. acquisition lavout other units. Which is achievable
Expansion of the Sand filters is Ex?)ansion.of discfilters is simpler yout. given the site layout.
more complex and cositly than for and less costly than sand filters.
discfilters.
Sub-total Score —
Technical = 100 52.0 63.5 70.5 87.0 87.0
Sub-total Score —
Technical = 35 18.2 22.2 24.7 30.5 30.5
This alternative cannot be staged
up to buildout and must be This technology cannot be staged
This alternative cannot be staged u constructed at capacity from the easily throughout its design life
Flexibility for to buildout and must be const?uctedp outset of the new facility. This alternative provides the This alternative provides the most without encountering operational
staging of capacity 30 at capacity from the outset of the 5 The tertiary treatment technology 5 most flexibility for staging of 6 flexibility for staging of capacity 9 issues such as increased fouling 8
_ up to buildout new %cility may be staged over time as peak capacity up to buildout. up to buildout. of membranes. Staging could
e Y: flows grow over time - however increase the frequency of
2 staging only provides marginal membrane replacement.
g | 30 benefit.
2
O This alternative can be expanded
o . . beyond its buildout capacity.
FIeX|b|I|_ty for This alternative cannot be expanded This alternative cannpt be Expansion of the sand filter This alternative can be expanded This alternative can be expanded
expansion beyond expanded beyond buildout
b Y 5 beyond buildout capacity. 1 pan y 1 component is more complex and | 3 beyond its buildout capacity. 8 beyond its buildout capacity. 8
buildout capacity capacity
P P ' limited but is achievable given
the site layout.
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Extended Aeration + Sand filters Extended Aeration + Discfilters AGS + Sand filters AGS + Discfilters MBR

Sub-Criteria

>
(U f
g2
a o

Scoring Rationale Scoring Scoring Rationale Scoring Scoring Rationale Scoring Rationale Scoring Scoring Rationale Scoring

Scoring

. - This alternative's main process is . L . .
This alternative's process lex th h This alternative's main process is
complexity is considered standard more complex than other more complex than other . . Lo
This alternative's process since the extended aeration , conventional technologies due to conventional technologies due to Operation of this alternative is
. C P ) . - its varying operating conditions . . . gIes ¢ more complex than conventional
complexity is considered standard, technology is used in the existing and batch process timin its varying operating conditions systems since membrane trains
Process since the extended aeration WWTP. PEC wastewater operators However tl?we technolo g.'s and batch process timing. rg Uire periodic cleaning. are
complexity technology is used in the existing are familiar with the technology. o eration’ is largel aut%)r/nated However, the technology's su(']sce t?ble to leaks anc?;‘oulin
(including chemical | 5 WWTP, and sand filters are used at | 8 9 aﬁd controlled 3iay rocess logic 8 operation is largely automated 9 This cgm lexity results in 9- 5
systems) Picton's WWTP. Discfilters are simpler to operate P gic. and controlled via process logic. . plexity
PEC wastewater operators are and maintain than sand filters, with . . increased maintenance hours
familiar with the technolo most components bein readii Scoring reflects the mitigated Scoring reflects the mitigated compared to other wastewater
9y omp S being Y impact of the process . 9 9 . treatment technologies.
accessible and visible by operating . ) o impact of the process complexity.
complexity. Given this mitigation . Lo
staff. Given this mitigation measure,
measure,
This alternative has great This alternative has great
robustness and is less robustness and is less
Process susceptible to process upsets vs. susceptible to process upsets vs.
This alternative has good process This alternative has good process other conventional technologies. other conventional technologies. . . .
robustness - . : ) X ) This process is more susceptible
o robustness and is not overly robustness and is not overly Its main advantage is an Its main advantage is an
(likelihood of ; : . - . - to process upsets related to the
20 susceptible to process upsets vs. 6 susceptible to process upsets vs. 6 improved ability to recover 8 improved ability to recover 8 S 5
process upsets) h ional technoloai h ional technoloai bi d bi d likelihood of membrane breakage.
and redundancy other conventional technologies. other conventional technologies. iomass, and process _ iomass, and process _
' performance recovery following a performance recovery following a
process upset (i.e., hydrocarbon process upset (i.e., hydrocarbon
contamination). contamination).
Elgr?gllilr?s Volume Biosolids handling for this Biosolids handling for this Biosolids handling for this Biosolids handling for this Biosolids handling for this
9 alternative is comparable with all alternative is comparable with all alternative is comparable with all alternative is comparable with all alternative is comparable with all
(Dewatering 5 ) ; 5 ; X 5 X . 5 X . 5 X . 5
Requirements) other alternatives considered. other alternatives considered. other technologies considered. other technologies considered. other technologies considered.
Operation and maintenance This alternative reduces ;—E:isrig?r:tnear;[g/r?cree?: Cl:aife?rﬁ):;?gon
Operation and maintenance requirements for this alternative are operation and maintenance due to the reduced gner This alternative has the highest
Operation and repuirements for this alternative are considered standard and on par rtl,o uirements due to the reduced chemical, labour and eg)é,ral operation and maintenance costs
Maintenance 30 qui . 7 with the status quo for the extended 8 d . 7 . ’ na g 8 due to the increased energy use, 5
Requirements considered standard and on par with aeration component. Discfilters energy, chgmlcal, labour and maintenance requirements. and membrane maintenance
the status quo. offer some benefit td the Operation general maintenance Discfilters offers some additional requirements
and Maintenance re uiremgnts requirements. benefit in this regard when q ’
q ) compared to sand filters.
Training requirements with this This alternative requires This alternative requires
Training requirements with this technology are minimal, since the increased training requirements increased training requirements This process requires more
Trainin technology are minimal, since the process remains comparable to since aerobic granular sludge is since aerobic granular sludge is training than extended aeration,
ng process remains comparable to what is used in the existing facilities not a conventional technology not a conventional technology mostly attributed to the
Requirements 5 ; . e - 9 o 9 : ; 9 : ; 9 X 7
what is used in the existing facilities at PEC. Discfilters does not warrant and is not as widely known to and is not as widely known to membrane maintenance
at PEC. extensive training beyond what is operators in Ontario, or in operators in Ontario, or in components.
conventional. Canada. Canada.
Sub-total Score —
Operational = 100 59.5 63.0 67.5 825 61.5
Sub-total Score —
Operationa| = 30 17.9 18.9 20.3 24.8 18.5
Minimize footprint This alternative has a large impact This alternative has a low impact ) ] . This alternative has the smallest
= and site impacts This alternative has the most on the site due to its footprint. The on the site and its general This alte.rnatlve.has a low impact footprint of all technologies
S 15 [architectural 30 impacts on the site due to its 4 reduced tertiary treatment building 5 aesthetics, due mostly because 5 on the §|te and its general 8 considered and has the lowest 8
3 aesthetics (plant footprint. size with the discfilter components of the reduced footprint it aesthetics, due mostly because of impact on the site and its general
appearance) provides some benefit. provides. the reduced footprint it provides. aesthetics.
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Extended Aeration + Sand filters

Scoring Rationale

Scoring

Extended Aeration + Discfilters

Scoring Rationale

Scoring

AGS + Sand filters

Scoring Rationale

Scoring

AGS + Discfilters

Scoring Rationale

The discfilter alternative provides
some additional benefit.
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MBR

Scoring Scoring Rationale Scoring

Minimize truck
traffic (during

Truck traffic is not negatively
impacted by the alternative beyond
the status quo for this technology,

Truck traffic is not negatively
impacted by the alternative beyond
the status quo for this technology,

During construction, less traffic is
anticipated compared to other
technologies due to the reduced
scope.

This alternative requires less
truck traffic during operations

During construction, less traffic is
anticipated compared to other
technologies due to the reduced
scope.

This alternative requires less
truck traffic during operations

Truck traffic is not negatively
impacted by the alternative

construction & 10 T . : 7.5 more traffic is anticipated in 7.5 since fewer chemicals deliveries | 7.5 since fewer chemicals deliveries 7.5 beyond the status quo for this 7
- more traffic is anticipated in - ) .
operation) . construction due to the larger are required. are required. technology.
construction due to the larger scope. . . ) .
scope. The requirements for the hauling The requirements for the hauling
of biosolids remains comparative of biosolids remains comparative
to other technologies—all other to other technologies—all other
aspects remaining equal. aspects remaining equal.
Noise during operations is not Noise during operafions is not antopated o oxoeed Anispated to oxceed Antspated to oxceed
Minimize noise anticipated to exceed conventional anticipated to exceed conventional convgntional levels. There convepntional levels. There convef)ntional levels. There
(during operation) | 10 | levels. There remains some noise 7.5 levels. There remains some noise 7.5 remains some noisé during 7.5 remains some noisé during 7.5 remains some noisé during 7.5
during operations of the facility. during operations of the facility. operations of the facility. operations of the facility. operations of the facility.
Odours produced during operations _Odours p_ro_duced during operations Odour_s pro_duced du_rlng Odour_s pro_duced du_rlng Odour§ pro_duced du_rl_ng
is not anticipated to exceed is not anticipated to exceed operations is not anticipated to operations is not anticipated to operations is not anticipated to
— . conventional levels for a exceed conventional levels for a exceed conventional levels for a exceed conventional levels for a
Minimize odour conventional levels for a wastewater facili h facili facili tacil
(during operation) | 25 treatment facility. There remains 75 wastewater treatment facility. There | ¢ wastewater treatment facility. 75 wastewater treatment facility. 75 wastewater treatment facility. 75
some odour roduction otential remains some odour production There remains some odour There remains some odour There remains some odour
during o era?ions of theaacilit potential during operations of the production potential during production potential during production potential during
90p Y- facility. operations of the facility. operations of the facility. operations of the facility.
This alternative has lesser
impacts on neighbouring
This alternative has greater impacts This alternative has lesser properties, due to its smaller
This alternative has greater impacts on neighbouring properties, mostly impacts on neighbouring footprint compared to extended
on neiahbourin roge fies mc?stl due to its large footprint. The properties, due to its smaller aeration as a secondary This alternative has the least
S 9 9 props ' y reduced tertiary treatment building footprint compared to extended treatment technology. The impact on neighboring properties,
Minimize impacts due to its large footprint. - : J - h . .
. ! size with the discfilter components aeration as a secondary reduced tertiary treatment with the least footprint, and
on neighboring . ) - : ! D . .
. 25 . . 5 provides some benefit. 6 treatment technology. 5 building size with the discfilter 8 marginally increased setback to 8
properties The setback to neighboring . . ; ;
. . o components provides some neighboring properties and Lake
properties for this alternative is Th back iahbori Th back iahbori benefi -
equivalent to all others e setback to neighboring e setback to neighboring enefit. Ontario.
’ properties for this alternative is properties for this alternative is
equivalent to all others. equivalent to all others. The setback to neighboring
properties for this alternative is
equivalent to all others.
Sub-total Score —
Social = 100 58.3 63.8 61.3 77.8 77.3
Sub-total Score —
Social = 15 8.7 9.6 9.2 11.7 11.6
_ This alternative is energy and This alternative is energy and This alternative provides some
8 resource intensive. The extended resource intensive. The extended This alternative provides some This alternative provides some indirect reduction in air emissions
T & Minimize air/solids aeration component uses more aeration component uses more indirect reduction in air indirect reduction in air emissions largely due to its reduced use of
SE| 5 emissions 15 | electricity to supply blowers and 4 electricity to supply blowers and 5 emissions largely due to its 75 largely due to its reduced energy | g g concrete, however, remains the 7
§ o requires considerable chemical use requires considerable chemical use reduced energy consumption, ' and chemical use, as well as its ' most energy and resource
S to treat phosphorus to the required to treat phosphorus to the required and its reduced concrete use. reduced use of concrete. intensive of all alternatives
] levels. levels. considered.
The additional concrete used for this The additional concrete used for
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Sub-Criteria

Extended Aeration + Sand filters

Scoring Rationale

Scoring

Extended Aeration + Discfilters

Scoring Rationale

Scoring

AGS + Sand filters

Scoring Rationale

Scoring

AGS + Discfilters

Scoring Rationale

Scoring
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MBR

Scoring Rationale

Scoring

alternative contributes to the this alternative contributes to the
increase in air emissions. increase in air emissions.
Solids emissions are not reduced or Solids emissions are not reduced
exacerbated by this alternative. or exacerbated by this alternative.
Species at risk are not anticipated to Species at risk are not anticinated Species at risk are not Species at risk are not anticipated Species at risk are not anticipated
Minimize impacts bg impacted by this alternati\?e topbe impacted by this alterngtive anticipated to be impacted by to be impacted by this alternative. to be impacted by this alternative.
on species apt risk 10 m acF;s from a)\lll alternatives dé not 8 Im actsﬁ:rom all glternatives do n.ot 8 this alternative. Impacts from all 8 Impacts from all alternatives do 8 Impacts from all alternatives do 8
P P: P: alternatives do not deviate not deviate beyond the status not deviate beyond the status
deviate beyond the status quo. deviate beyond the status quo.
beyond the status quo. quo. quo.
This alternative's wastewater This alternative's wastewater This alternative's wastewater This alternative's wastewater This alternative's wastewater
Source Water effluent quality or its construction effluent quality or its construction effluent quality or its construction effluent quality or its construction effluent quality or its construction
Protection 25 are not anticipated to impact source | 8 are not anticipated to impact source | 8 are not anticipated to impact 8 are not anticipated to impact 8 are not anticipated to impact 8
water quantity or quality. water quantity or quality. source water quantity or quality. source water quantity or quality. source water quantity or quality.
Minimize impacts This alternative is energy and This alter.natlvells energy and This alternative is the least
on and of Climate resource intensive. The extended resource Intensive. The extended . Lo energy and resource intensive of
Change aeration com oneﬁt uses more aeration component uses more This alternative is the least all alternatives when considerin This alternative is the most
( reer?house as electricity to spu ly blowers and electricity to supply blowers and energy and resource intensive of secondary treatment ’ energy and resource intensive of
green 9 25 ricity to supply . 5 requires considerable chemical use | 6 all alternatives when considering | 9 fy treatr ) . 9 gy e 5
emissions & requires considerable chemical use to treat phosphorus to the required secondary treatment The use of discfilters for tertiary all considered.
carbon footprint — to treat phosphorus to the required levels 'IPhe dlioscfilter com ongnt Y ’ treatment provides some
Climate Lens) levels. o r comp ) additional benefit.
provides some additional benefit.
This alternative's layout has a
This alternative's layout is located greater setback from the Lake
up to the outmost edge of Lake Ontario shoreline. Risks related to
Minimize impacts This alternative's layout is located SsnktzzrézgggurandazvEﬁ\;ﬁ)cl)rgi:;eagre I(:)ss This alternative's layout has a ;smhogiltlgtioetrﬁglm_?g ftL?J(i)Iglirr:gs This alternative's layout has the
on and of Climate Y : 9 greater setback from the Lake pacts 9 greatest setback from the Lake
. up to the outmost edge of Lake of shoreline. - ; . are mitigated. - . )
Change (resiliency Ontario and mav have increased Ontario shoreline. Risks related Ontario shoreline. Risks related to
in face of climate 25 ontaro an y nave increas 5 - . 6 to shoreline erosion and flooding | 8.5 - ) 8.5 shoreline erosion and flooding 6
change — Climate risk associated with flooding or loss The discfilter component provides impacts to the WWTP buildinas The discfilter component provides impacts to the WWTP buildings
Lens? of shoreline. some additional benefit, providing artleomiti ated 9 some additional benefit, providing arg mitigated 9
some reduction in WWTP footprint, 9 ’ some reduction in WWTP 9 ’
and marginally increased setback footprint, and marginally
from the Lake Ontario Shoreline. increased setback from the Lake
Ontario Shoreline.
Sub-total Score —
Natural 100 59.0 65.5 83.0 84.5 66.0
Environmental =
Sub-total Score —
Natural 20 11.8 13.1 16.6 16.9 13.2
Environmental =
Overall Scores | 4109 56.6 63.8 70.7 83.8 73.7
Overall Scores -
Inverted
Technical vs. 100 57.6 64.2 72.1 82.8 72.4
Social 65%/35%
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Table 30: Disinfection Treatment Train — Technical Scoring Details
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Sub-Criteria

Meets Effluent Quality Criteria

Relative
Weight

Ozonation

Scoring Rationale

This alternative can fully meet
the effluent criteria, however
with some potential for

Scoring

UV Disinfection

Scoring Rationale

This alternative can fully meet
the effluent criteria, without any

Scoring

Wellington WWTP Class EA Study
Environmental Study Report

Chlorination/
Dechlorination

Scoring Rationale

This alternative can fully meet
the effluent criteria, however
with some potential for

June 2024

Scoring

15 disinfection by-product 10 disinfection by-products or 10 disinfection by-product 10
f : y-p chemical residual. formation, and increased
ormation. - .
chemical residual.
This alternative does not
Treatment bevond effluent This alternative can provide This alternative does not provide provide additional treatment
Lality re uirgments 5 treatment of recalcitrant 8 additional treatment beyond 7 beyond disinfection. It has 6
quality req organic compounds. disinfection. increased impact on effluent
quality vs. UV disinfection.
Flexibility to respond to variable ;Ziﬁ:tfggagv(;'slgsf ;%\];s for This technology is designed for This technology is designed for
raw wastewater quality and low | 5, over the dgsi n IFi)fe of the 8 the full range of plant flows over | g the full range of plant flows over | g
initial loads WWTP 9 the design life of the WWTP. the design life of the WWTP.
This alternative is compatible
I, - This alternative is compatible This alternative is compatible with existing infrastructure t.)Ut
Compatibility with existing with existing infrastructure but with existing infrastructure and requires the greatest footprint
infrastructure, equalization 15 requires inc?reased footorint for | 4 does not reg Lire construction of 9 for the chlorination contact tank. 3
tanks, available site area q - P d Chlorination requires a greater
the ozonation contact tank. a contact tank. contact tank volume vs
© Ozonation.
Q
c
5 35 Compatibility with Hydraulic This technology does not This technology does not impact This technology does not
2 Grade Line Requirements 5 impact HGL requirements 6 HGL requirements 10 impact HGL requirements 6
Constructability and Additional construction scope (c::t?::rtngjlgt:ggsstchognerz)ruLiJr\é dfora Additional construction scope is
Construction Schedule 10 is required for the contact tank. | 5 contact tank q 9 required for the contact tank. 5
Proven Technology with strong This alternative is a standard This alternative is a standard This alternative is a standard
track record; pilot testing, start- wastewater treatment wastewater treatment technolo wastewater treatment
up needs, ease of approvals 10 technology and is widely used | 7 and is widelv used in Ontario W9 technology and is widely used 9
with MECP in Ontario. y ' in Ontario.
Pre-treat i . i Th's a:terne;tlvetdoesé not This alternative does not impact This alternative does not impact
re-treaiment requirements 5 Impact pre-treatmen 10 pre-treatment requirements. 10 pre-treatment requirements. 10
requirements.
. . . Expansion of this alternative
Expansion of this alternative may mav require construction of
Ability to maximize ultimate site Expansion of this alternative require construction of additional ad d};tior?al contact tanks
capacity & Flexibility for 15 may require construction of 4 channels, which marginally 8 Chlorination requires a ) reater 3
expansion (future phases) additional contact tanks. impact the required footprint vs. contact tank vo?ume Vs 9
contact tanks. . ’
Ozonation.
Sub-total Score — Technical = 100 67.0 88.0 67.0
Sub-total Score — Technical = 35 235 30.8 235
2 Flexibility for staging of capacity This alternative provides ] ] . This alternative provides
Sz 30 Ub to buildout ging P 30 staging capacity due to the 10 This alternative can provide 10 staging capacity due to the 10
g < p dosed nature of the system. disinfection for the full range of dosed nature of the system.
o
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Sub-Criteria

Relative
Weight

Ozonation

Scoring Rationale

Scoring

UV Disinfection

Scoring Rationale

flows for the design life of the
WWTP.

Scoring

Wellington WWTP Class EA Study
Environmental Study Report

Chlorination/
Dechlorination

Scoring Rationale

June 2024

Scoring

Flexibility for expansion beyond

Expansion of this alternative
may require construction of

This alternative provides
flexibility for expansion through

Expansion of this alternative
may require construction of
additional contact tanks.

conventional levels. There

conventional levels. There

conventional levels. There

buildout capacity 5 » 4 X d " 8 Chlorination requires a greater | 3
additional contact tanks. installation of additional lamps. contact tank volume vs.
Ozonation.
Ozonation disinfection
systems require specialized Chemical handling, 2 doses -
equipment and is more UV disinfection is a simple pH dependent.
Process complexity (including complex than other process and requires minimal This alternative requires
chemical systems) 5 conventional disinfection 7 inputs from operators and no 9 chemical handling, for 5
technologies. chemical use. chlorination and dechlorination.
The process requires chemical Dosing is also pH dependent.
handling.
The County has had issues
Process robustness (likelihood with ozonation process . . . . This technology is reliable and
L This technology is reliable and is L RN
of process upsets) and reliability with the system . 9 7 e is widely used in similar
20 . 7 widely used in similar facilities. 9 o 9
redundancy. currently in place at the facilities.
existing WWTP.
Biosolids Volume Handling This alternative does not This alternative does not impact This alternative does not impact
(Dewatering Requirements) 5 impact solids handling. 10 solids handling. 10 solids handling. 10
This alternative requires
chemical handling and has high
. . . energy consumption and does . . .
Operation and Maintenance Iﬁésmailgglr rkllztrln\tljlleir:eq;rllroleias not require chemical handling Iﬁésmailgglr T121trll\$irr1eq:r|1r;ias ve
Requirements 30 verv high ener g(]:onsum tion 7 other than for periodic cleaning 7 low ener costsg Y ls
ryhg oy ption. of lamps. Lifetime of lamps and oy ’
replacement rate are well
understood.
Training requirements are Training requirements are
Training Requirements greater due to health and This alternative has minor greater due to health and safety
9 Req 5 safety considerations and 9 training requirements. 9 considerations and chemical 9
chemical handling. handling.
Sub-total Score — Operational
= 100 80.0 87.0 85.5
Sub-total Score — Operational
= 30 24.0 26.1 25.7
Minimize footprint and site This alternative has added . . . This alternative has added
. ' . . : This alternative has minor - S
impacts /architectural aesthetics footprint due to the ozonation . - footprint due to the chlorination
30 4 impacts on plant footprint. 9 3
(plant appearance) contact tank. contact tank.
T Minimize truck traffic (durin This alternative requires This alternative does not This alternative requires
o 15 . : 9 additional truck traffic for contribute to increased truck additional truck traffic for
o construction & operation) 10 : S 8 ) 9 . A 5
n chemical deliveries. traffic. chemical deliveries.
Minimize noise (during Noise during operations is not Noise during operations is not Noise during operations is not
operation) 10 anticipated to exceed 9 anticipated to exceed 9 anticipated to exceed 9
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Sub-Criteria

Relative
Weight

Ozonation

Scoring Rationale

UV Disinfection

Scoring Rationale

Scoring

Chlorination/
Dechlorination

Scoring Rationale

remains some noise during remains some noise during remains some noise during
operations of the facility. operations of the facility. operations of the facility.
Minimize odour (during Odour production potential is Odour production potential is Odour production potential is
operation) 25 minimal. 9 minimal. 9 minimal. 9
This alternative's increased This alternative's impact to This alternative's increased
Minimize impacts on footprint contributes to greater . - 1pac footprint contributes to greater
. ) ; . . ; neighboring properties is : : .
neighboring properties 25 impact to neighboring 7 minimal 8 impact to neighboring 7
properties. ’ properties.
Sub-total Score — Social = 100 69.0 87.5 63.0
Sub-total Score — Social = 15 10.4 13.1 9.5
This alternative's high energy . . .
use, chemical use and This alternative's high energy Thas ar:terr}atllvg sllche.mlcal use
Minimize air/solids emissions chemical deliveries increases use is the only contributor to air and chemical deliveries
15 its impact on air and solids ! emissions 8 Increases its impact on air and !
mp ’ solids emissions.
emissions.
This technology reduces This technology reduces impacts
Minimize impacts on species at impacts on species at risk by on species at risk by reducing . .
. S i . ) o More chemical addition
risk 10 eliminating recalcitrant organic | 9 chemical addition to effluent 8 6
compounds. wastewater.
This technology marginally . .
3 reduces impacts on source feduces IMpacis on source water
= Source Water Protection 25 water by eliminating 9 by reduci P hemical additi 8 More chemical addition 6
S recalcitrant organic y reducing chemical addition to
IS effluent wastewater.
5 compounds.
S 20 This alternative's high energy . o .
1T Minimize impacts on and of use, chemical use and This alternative's high energy This alternatlvgs hlgh chemlcal
— ; : n e . 4 : use and chemical deliveries
[ Climate Change (greenhouse chemical deliveries increases use is the only contributor to its increases its impact on
2 gas emissions & carbon 25 its impact on greenhouse gas 6 greenhouse gas emissions and 7 pact on 6
3 footprint — Climate Lens) emissions and its carbon carbon footprint greenhouse gas emissions and
z h ' its carbon footprint.
footprint.
Minimize impacts on and of This alternative has minimal . . - This alternative has minimal
) S . . . . This alternative has minimal . . .
Climate Change (resiliency in impact on increased flooding . . U impact on increased flooding
- . . - impact on increased flooding risk ) . .
face of climate change — 25 risk or shoreline erosion 9 . N ; 9 risk or shoreline erosion 9
- . or shoreline erosion potential. .
Climate Lens) potential. potential.
Sub-total Score — Natural
Environmental = 100 79.5 80.0 69.0
Sub-total Score — Natural
Environmental = 20 15.9 16.0 13.8
Overall Scores 100 73.70 86.025 72.35
Overall Scores - Inverted
Technical vs. Social 65%/35% | 100 74.3 84.7 69.6
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Table 31: Solids Treatment Train — Technical Scoring Details

Sub-Criteria

o
=
=

)
o

ATAD

Scoring Rationale

Wellington WWTP Class EA Study
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Aerobic Digestion
Scoring | Scoring Rationale Scoring

Meets Effluent Quality Criteria 15 | This alternative provides the most volume reduction of biosolids. 10 This alternative provides some volume reduction of biosolids.
. . This alternative produces biosolids with improved quality, potentially increasing . . . . .

Treatment beyond effluent quality requirements 5 | outlets for biosolids. 9 This alternative produces conventional biosolids. 5
Flexibility to respond to variable raw wastewater quality This alternative requires a minimum “critical mass" of biosolids for proper . L . . . .
and low initial loads 20 | performance. 6 This alternative is independent on incoming biosolids for performance. 8.5
Compatibility with existing infrastructure, equalization This alternative can be constructed in existing facility's footprint and can reuse . . . L - . .
tanks, available site area 15 | existing tankage. 75 This alternative can be constructed in existing facility's footprint and can reuse existing tankage. 9
Compatibility with Hydraulic Grade Line Requirements 5 | This alternative has minimal impact on the WWTP HGL. 8 This alternative has minimal impact on the WWTP HGL. 8

©

2 Constructability and Construction Schedule Retrc_;flt requires more scope compared to Aeroblt_: dlgest_lon, despite less tgnkage Ret_roflt of existing tankage is required. Construction of a rotary drum thickener is considered for both

< | 35 10 | required. Construction of a rotary drum thickener is considered for both options. 8.5 options. 9

E hnol h k d; pil
Proven Technology with strong track record; pilot . . . . L . .
testing, start-up needs, ease of approvals with MECP 10 This technology has seen some use at WWTP's in Eastern Ontario. 8.5 This technology is widely used and is suitable for smaller wastewater treatment plants. 9
Pre-treatment requirements Pr.e-processf thickening is mandatory and post-process dewatering is optional for Pre-process thickening and post-process dewatering is optional for this alternative.

5 | this alternative. 7 7
Ability to maximize ultimate site capacity & Flexibility for This alternative reduces the overall footprint required for the management of . . . . . . .
expansion (future phases) 15 | biosolids for the WWTP, reducing the amount of tankage for the treatment train. 8 This alternative does not provide benefits beyond what is considered conventional. 6
Sub-total Score — Technical = 100 79.3 825
Sub-total Score — Technical = 35 27.7 28.9
Flexibility for staging of capacity up to buildout 30 | This technology can be staged over the design life of the project. 9 This technology can be staged over the design life of the project. 9
. _ . . This alternative has more flexibility for expansion beyond buildout due to the low This alternative has flexibility for expansion beyond buildout due to its simplicity. This is offset by the
Flexibility for expansion beyond buildout capacity 5 tankage volume requirement. This is offset by the reduced volume handling 8 increased volume handling requirements 8
requirements. g req )
N . . This alternative is more complex than conventional treatment, requires sequential - Lo . . . N

Process complexity (including chemical systems) 5 | tanks, consistent mixing, a biofilter for treatment of off-gas. 5 Aerobic digestion is relatively simple to operate with few individual components. 9

— Process robustness (likelihood of process upsets) and This technology is more complex and has more equipment to support it and has . L . . .

g redundancy. 20 | more possible points of failure. 6 This technology is simpler and has fewer possible points of failure. 8

§ 30 Biosolids Volume Handling (Dewatering Requirements) This alternative provides considerable reduction in sludge volume handling/ This alternative does not provide benefits beyond what is considered conventional. Pre-process

§ 9 g Req 5 | storage requirements but requires pre-process dewatering. 9 dewatering is optional but included for its benefits to biosolids handling. 5
Operation and Maintenance Requirements 30 Operational Costs are biased towards process operation. 6 Operational Costs are biased towards sludge management. 8
Training Requirements Training requirements are greater due to the additional process complexity and Training requirements are comparable to what is considered conventional.

5 | added sub-process units 6 8

Sub-total Score — Operational = 100 71.0 820
Sub-total Score — Operational = 30 21.3 24.6
Minimize footprint and site impacts /architectural This alternative requires less tankage than aerobic digestion and can be This alternative can be constructed within the existing WWTP tankage but requires more reactor

< 15 aesthetics (plant appearance) 30 | constructed within the existing WWTP tankage. 8 volume than the ATAD process. 6.5

[&]

o

2 Minimize truck traffic (during construction & operation) 10 Biosolids volume reduction will reduce truck traffic required to export biosolids. 9.5 This alternative does not provide benefits beyond what is considered conventional. 5

Cim
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Sub-Criteria ATAD Aerobic Digestion

(5]
>
=
@
]
o

Scoring Rationale Scoring = Scoring Rationale Scoring

Noise during operations is not anticipated to exceed conventional levels. There remains some noise
during operations of the facility. Increased trucking will increase the noise-related impacts of this 8
alternative.

Noise during operations is not anticipated to exceed conventional levels. There

Minimize noise (during operation) 10 | remains some noise during operations of the facility. 8

ATAD has a strong odour production potential that is mitigated through the use of
Minimize odour (during operation) 25 multiple reactors and treatment of off-gas via a bioreactor. 7 Aerobic digestion has some odour production potential. 7
Scoring reflects the mitigated impact

S . . . Production of odours can potentially impact neighboring properties. Odour of the Production of odours can potentially impact neighboring properties. Finished material is more odorous
Minimize impacts on neighboring properties 25 | finished material is reduced vs. biosolids from aerobic digestion. 6 than ATAD biosolids. 6
Sub-total Score — Social = 100 74.0 65.0
Sub-total Score — Social = 15 11.1 9.8
Minimize air/solids emissions 15 | Efficient technology, good volume reduction 7 Intensive electricity, lesser vol. reduction 5
Minimize impacts on species at risk 10 | Noimpact 8 No impact 8
Source Water Protection 25 | Noimpact 8 No impact 8

| Minimize impacts on and of Climate Change

S (greenhouse gas emissions & carbon footprint — o5 | Efficient technology, good volume reduction 6 Intensive electricity, lesser vol. reduction 6

g Climate Lens)

o

= Minimize impacts on and of Climate Change (resiliency . :

> |20 | . . .

g in face of climate change — Climate Lens) 25 | Mo impact 8 no impact 8

© ; —

= Sub-total Score — Natural Environmental = 100 735 705

g

pd
Sub-total Score — Natural Environmental = 20 14.7 14.1
Overall Scores 100 74.8375 77.325
Overall Scores - Inverted Technical vs. Social 65%/35% | 140 743 73.1
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9.4 Recommended Preferred Design Concept

A summary of the recommended preferred design concept and treatment technologies
for the new Wellington WWTP is provided in the table below (Table 32). This table
presents the preferred alternatives of each category.

This design concept was presented at the Public Information Centre (PIC) and
confirmed as the preferred design concept based on feedback from the PIC.

Table 32: Preferred Design Concept Summary

Parameters Preferred Alternative

Proposed Wastewater Treatment Plant 3,900 mé/d
Capacity (Phase 1)

Secondary Treatment + Tertiary Treatment™ | Aerobic Granular Sludge + Discfilters

Effluent Disinfection UV Disinfection

Solids Treatment Aerobic Digesters

Overall Treatment Plant Capital Cost® $37.2M

Overall Cost (-30%) $26.1 M

Overall Cost (+50%) $55.8M

Overall Treatment Plant LCC (20-year NPV) $41.8M

$ 2023 CAD ($ millions)

Treatment Plant Expansion Strategy Addition of process units & tankage
Notes:

1. Includes Headworks equipment with 6 mm fine screening and vortex grit removal.
2. Capital cost estimated at Level 4 accuracy (within -30% to +50%).

Considering costs for all process units including Headworks, the new WWTP will have
an estimated life-cycle cost of $ 41.8 million over its 20-year lifetime.

Beyond this initial life-cycle, it is anticipated that the facility remains in use, and be
expanded through addition of process units.
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The process units, process flow diagram, and concept layout for the Full Plant with the

preferred alternatives are presented below, in Table 33, Figure 26 and Figure 27.

Table 33: Preferred Alternative — Full Plant Process Units

Treatment Train Components

Headworks Screening — 6 mm

Grit Removal — Vortex

Influent Buffer

Secondary Treatment Aerobic Granular Sludge Reactors
Tertiary Treatment Discfilters

Disinfection UV Disinfection

Solids Treatment Sludge Thickening (future staging)

Aerobic Digestion
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Figure 26: Preferred Alternative — Full Plant Process Flow Diagram
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Figure 27: Preferred Alternative — Full Plant Concept Layout
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The evaluation process identified Aerobic Granular Sludge with discfilters as the
preferred secondary technology given its benefits of reduced operating costs, reduced
footprint, and its improved robustness through the wide range of flows and loads seen
from start-up to buildout.

Solids treatment alternatives for the new WWTP were evaluated considering re-use of
the existing WWTP tankage and facilities as sludge management (Treatment and
Storage) for the new plant. Construction of the new WWTP should be staged
appropriately to ensure ongoing treatment during construction and smooth transition of
operations between the old and new WWTPs.

Additional sludge storage capacity and/or disposal outlets should be considered for the
new Wellington WWTP as the plant’s treated flow increases. Since the County currently
operates both the Picton and Wellington WWTP facilities, there may be opportunities
and efficiencies to be gained by addressing the sludge management needs of both
facilities concurrently in future planning exercises.
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10 Population Growth Sensitivity Analysis

The projected population growth and development timelines are inherently variable due
to factors outside of the County’s control. The magnitude of growth projected in the
2021 MSP and through approved development applications is significant. There is risk
related to growth projections and the requirements for the new WWTP. Possible
changes in growth projections and patterns will inevitably result in a variability of
projected wastewater flows and infrastructure needs.

Through the public consultation program, comments were received raising concerns
over the risks and consequences of unmaterialized growth to the new facility. The
primary concerns were related to the necessity for a new facility as well as the potential
impact on the financial viability of the project.

To understand potential vulnerability of the recommended infrastructure for the
preferred design concept to growth pattern changes over time, and to address the
concerns raised by the public, an additional assessment was completed.

This section presents a sensitivity analysis that evaluates how this study’s design basis
is impacted by varying population projections from a technical point of view. The
analysis also contextualises the projections with currently approved development
applications that are pending construction.

10.1 Watson & Associates Population Projections

The County retained Watson & Associates Economists Ltd. (Watson) to undertake a
growth study (Watson and Associates, 2023). The 2023 Watson study established three
long-term growth scenarios up to the 2047 planning horizon: Low Growth, Medium
Growth, and High Growth, illustrated in Figure 28. The County’s currently approved
development applications are also presented in this figure.

The Low Growth scenario is significantly less than what is currently approved and
planned for development. This scenario is least likely to occur, and the County has
already committed to development exceeding this projection. Additional approvals and
densification are likely to occur and as such, the Low Growth scenario is not considered
further for this sensitivity analysis. The medium growth scenario is therefore considered
on the lower bound of the sensitivity analysis.
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Figure 28: Watson & Associates Growth Scenarios — Wellington
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A comparison of the projections versus the values considered for this Class EA are also

presented in the table below:

Table 34 : Population Growth Scenarios and Projections - Wellington

Population 2032 2042 | 2047 Buildout

Projection
2021 MSP Watson 2013. MSP carried
Projection 42001 6,000 - 8,600 buildout to 2066

2023 Class EA - - 8,600 14,500 Projection Used for this Study

Currently
Approved 5,091 - - - -
Development

Watson Growth Rate: 1.8% / year

2023 2,992 | 3,360 | 3,424 - New Res. Units: 620
Low Growth

Watson Growth Rate: 3.4% / year

2023 3,648 | 4,729 | 5,181 - New Res. Units: 1,482
Mid Growth

Watson Growth Rate: 4.1% / year

2023 i 5.471 | 6,267 | 6,426 i New Res. Units: 2,045

Growth

10.2 Population Growth Sensitivity Analysis Results

The figure below presents the wastewater flow generation over time from each
population scenario. It also presents the existing WWTP’s capacity, the proposed
capacity for the new WWTP and the County’s allocated wastewater flows including new
development (Figure 29). Average wastewater generation for each scenario was
determined using the same criteria as this study’s design basis.
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Figure 29: Projected Wastewater Generation Scenarios & Target Rated Capacities —
Wellington

The projected flowrate over time indicates that the existing WWTP’s rated capacity will
be exceeded by 2027 at the earliest and 2032 at the latest — a 5-to-10-year horizon
(Figure 29). Considering this result, and that development may be realised at a faster
pace, a new WWTP is required to be operational within the next 5 years to meet the
objectives of this study and the 2021 MSP.

For context, an expected timeline from the date of completion of this study to an
operational WWTP of this size is expected to be 3 to 5 years. The 3-year project cycle
includes 1 year of design and 2 years of construction, and does not account for delays
related to ministry approvals, tendering, construction, or other causes. Under the
evaluated growth scenarios, the design and construction of the new WWTP is required
immediately following this Class EA Study.
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10.2.1 Alternative Design Scenarios and Flexibility for Development

To evaluate this risk and the resulting outcome on the project, alternative staging
scenarios were established with a rated capacities to service each scenario’s 2047
population (Table 34). The table below presents the rated capacity required to service
each scenario, the trigger point for planning the next facility upgrade, and associated
timelines. Typically, the planning for a facility upgrade is initiated once the facility
reaches 80% utilization of its rated capacity. This table is visually represented in Figure
30.

Table 35 : Wellington Population Growth Scenarios and Flow Projections

Design Rated Trigger for Upgrade Upgrade Planning
Scenario Capacity Planning timeline Process
(80% Rated Cap.) SN
3 3 ET1114Y
(m*/d) (m/d) Expansion
2021 MSP 3900 3120 Beyond 15 years
2047 post
construction
Scenario 1 2766 2206 2037 <10 years
High Growth post
construction;
Scenario 2: 2206 1765 2032 <5 years
Mid Growth post
construction
Current 2166 - - -
Approved
Development

The Medium Growth scenario matches the County’s current approved development. As
such, designing a new WWTP to this scenario would correspond to capping
development to the currently approved applications with no additional approvals to be
granted. Sizing of the WWTP facilities, buildings and tankage per the Medium Growth
upgrade timelines would require the upgrade process to be initiated in 5-10 years from
the facility’s construction. If the high growth scenario materializes, the plant would need
to be upgraded immediately after construction was completed. This level of risk for the
upgrade is considered unreasonable considering typical lifetimes such facilities, the
complexities associated with staging new buildings facilities, the constraints of the
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proposed site and the overall resulting costs. Hence, the medium growth scenario does
not meet the project objectives set out in the 2021 MSP and this Class EA report.

The High Growth 2023 population projections from Watson are lower than those used
for the 2021 MSP. However, the rate of growth remains high, especially up to the 2032
horizon. This high rate of growth and the constrained site and challenges associated
with incrementally staging building envelopes for a WWTP.

Designing the facility to achieve a rated capacity of 3,900 m3/d per the 2021 MSP’s
design basis allows for efficient use of resources and achieves the objectives of the
2021 MSP and this Class EA for the long-term servicing of the Village of Wellington.

Within the proposed facility footprint and building envelope there may be phasing
opportunities. To mitigate risk of unmaterialized growth, underused capacity, staging of
the new WWTP’s rated capacity by phasing in key process equipment may prove
beneficial in delaying some capital costs to a later date. This would provide a limited
benefit as the key cost-driving factor is the construction of the buildings, tankage and
facilities. The benefits of this approach are not guaranteed and must be confirmed as
part of value engineering and preliminary design stages. This is outlined in the Section
13 — Implementation Plan.
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Figure 30: Projected Upgrade Timelines & Target Rated Capacities — Wellington
10.2.2 Sensitivity Analysis Conclusions

Based on this sensitivity analysis, the design and construction of the new WWTP must
occur immediately following this Class EA Study under the evaluated growth scenarios,
subject to having received the necessary approvals. The existing facility could reach
capacity in as early as 5 years, while 3 to 5 years are required to design and construct
the new facility.

Although population projections at the 2047 horizon are slightly muted compared to the
2021 MSP populations, the high initial rate of growth and currently approved
development present risk of under sizing the facility when considering building
footprints, facility expandability and a constrained site area. Staging of key process
equipment within the proposed facility footprint can mitigate risk of unmaterialized
growth without major impacts to this project’s technical viability.
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11 Effects Assessment, Mitigation and Monitoring

The following section provides a description of the potential impacts anticipated as a
result of the implementation of the preferred design concept as outlined in this report.
This section also proposes mitigation measures to minimize or avoid such anticipated
impacts.

Implementation of the preferred alternative design concept is not expected to have
significant impacts on the existing natural and economic environments, and cultural
heritage resources; however, as with any other construction project, there will be some
temporary potential impacts to the public and environment during construction in areas
such as noise, dust, vibration and visuals during the construction period. These impacts
will be of short-term duration and expected to occur only during construction.

The existing WWTP will need to remain fully operational during construction of the new
facility to maintain continual wastewater treatment for Wellington.

In general, public health and safety is a priority to the County and as such, all design
and construction related to the Wellington WWTP design concept will adhere to strict
safety guidelines and all applicable codes and standards. All construction work must be
carried out in accordance with the Occupational Health and Safety Act (OHSA) and
other local regulations.

Specific mitigation measures, as described below, are recommended for
implementation to reduce anticipated potential impacts.

11.1 Staging of Multiple Major Capital Projects

Parallel to the construction of the new WWTP, the construction of the new WTP is also
set to occur at the same time or in close succession, on the neighboring site. This poses
the challenge of constructing both new facilities while maintaining both existing facilities
in operation.

Particular attention should be directed to staging and coordination during the design and
construction stage of this project, to ensure project success and minimize negative
impacts on the community.

Mitigation measures for these impacts could consist of:

e Coordination of project schedules and timelines

e Location of staging areas, stockpiling areas, and construction site access(es),
where appropriate.
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e Implementation of traffic control plans and measures
e Providing hoarding to minimize visual impact and mitigate against excessive
noise and dust.

e Coordination of other mitigation measures related to excessive noise, dust and
vibrations.

11.2 Receiving Water Quality & Source Water Protection

An assimilative capacity study was completed as part of this Class EA to assess
impacts of this expansion not the quality of the receiving water and recommend effluent
limits to the facility.

The ACS established effluent limits in Consultation with the MECP with special
consideration for the proximity to the Wellington WTP intake protection zone.

11.3 Disturbance to Natural Environment Features

A significant portion of the existing Wellington WWTP site has been previously disturbed
from the construction of the existing facility. The areas surrounding the existing access
driveway, paved areas and buildings were landscaped following construction of the
existing facility to mitigate the visual impact of the existing buildings with (constructed
berms, treed areas).

No significant impacts to the existing natural heritage features are anticipated as a
result of construction of the preferred design concept; however, a number of general
mitigation options can be employed to avoid potential impacts, as follows:

11.3.1 General Best Management Practices

Standard Best Practices to be followed during Project activities to mitigate disturbance
to natural features on site and adjacent areas include the following:

e Clearly demarcate and maintain the site boundaries during project activities;

¢ Implement dust control measures in dry conditions;

e Avoid removal or disturbance to vegetation during the migratory bird nesting
period (April 5 — August 26). If vegetation removal or disturbance during this
period cannot be avoided, conduct a pre-clearing nesting survey by a qualified
biologist;

¢ Avoid activities resulting in major noise and vibration levels during the migratory
bird nesting period (April 5 — August 26), whenever possible;
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Avoid the storage of construction materials or equipment adjacent to sensitive
natural features (e.g., shoreline) to minimize disturbance to these features and
resident wildlife;

Ensure all equipment is cleaned prior to transportation and use on the site to
avoid the spread or introduction of invasive species on the site.

Develop a soil management plan for the handling, disposal and management of
excess soil or materials generated by construction to meet regulatory
requirements.

Develop a dewatering plan for the handling, disposal, and management of
discharge to meet regulatory requirements.

Conduct work outside of sensitive habitat for SAR.

Fuel spills may potentially occur when refuelling construction equipment. The
proposed mitigation measures include the following:

o Apply proper construction techniques to reduce the risk of spills.

o Develop and implement a plan for preventing, reporting and cleaning
up fuel spills will be developed and ready for implementation and
equipment required to clean up a spill will be contractually required to
be on-site at all times.

11.3.2 Project-Specific Best Management Practices

The project-specific best management practices include:

Cim

Tree removal will be minimized as much as possible, and trees will be replaced
as required.

A buffer zone to protect the shoreline south of the plant site will be part of the
design to ensure the area is not disturbed during construction.

Construction areas will be re-planted and re-vegetated after construction is
complete.

Implementation of an adequate landscape plan, comprising planting of new trees
and local non-invasive vegetation species.

Develop and implement an erosion and sediment control plan that can mitigate
any adverse impact to the highly vulnerable aquifer and prevent any uncontrolled
discharge of turbid or sediment laden water.

Implement sediment/erosion controls adjacent to natural features during project
activities, with special attention to protect the shoreline and any SAR that could
be present. Sediment and erosion control measures should consider mitigation of
erosion of the shoreline on an “as required basis”;
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Despite the site being disturbed, species at risk may be present in the trees on site. A
detailed survey of the site should be conducted at detailed design for species at risk in
the project area. If any threatened or endangered species are found, impact attenuation
measures should be implemented to minimize impacts to wildlife.

11.4 Social / Cultural Environnent Impact Mitigation

11.4.1 Traffic

The Wellington WWTP is accessed by travelling along Wellington Main St. and requires
travel through residential areas and the centre of the Town. All traffic will continue to
occur during normal working hours, 5 days per week.

To mitigate traffic disruptions during construction, possible mitigation measures are as
follows:

¢ Maintain 1 lane of traffic in both directions when possible.

e Maintain access for emergency response vehicles at all times.

e Maintain public / Pedestrian access on the sidewalk adjacent to the site.

e Provide adequate detours when required, with adequate signage delineating
construction areas, detours, and road closures.

e Stage the Traffic control plan, detours, and closures only for immediate and
foreseeable work.

¢ Provide mud mats and other associated mitigation measures to minimize impacts
from mud and dust on affected streets.

During normal operation of the facility vehicles will access the site including municipal
staff, site maintenance vehicles as well as trucks for chemical deliveries, other
deliveries, and for disposal of headworks screenings, grit and biosolids.

During construction, access to the existing water and wastewater treatment facilities
must be maintained to minimize disruption to the continual operation of the facilities.

11.4.2 Noise, Dust and Vibration during Construction

Noise, dust and vibration during construction projects is unavoidable. Potential sources
of noise, dust, and vibration are truck traffic and regular construction activities. These
impacts can generally be mitigated following the mitigation measures below:
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e All truck traffic, excavation equipment and other activity that potentially generates
significant noise levels should be restricted to normal work hours pursuant to
local municipal noise bylaws.

e Excavated materials should be used on-site wherever possible in order to
minimize truck haulage to off-site disposal areas.

e Dust control measures (such as sweeping, dust control agents and mud mats)
should be applied as necessary.

¢ Dry exposed soil should be kept wet to make it less susceptible to wind erosion
and should be covered if left for extended periods of time.

e Pre-construction and post-construction surveys of neighboring building/properties
should be completed to ensure that any impacts associated with construction can
be clearly identified.

e Conduct work within the noise bylaw requirements, provide hoarding around
construction areas and working equipment, where possible.

11.4.3 Odours and Noise During Operation

Construction of the preferred design concept is not anticipated to cause an increase in
plant odours. To ensure odour and noise do not become issues for the neighboring
residential properties, the most odorous processes (i.e. Headworks) will be housed
within buildings equipped with odour control equipment.

Where possible, noise will be controlled by locating all equipment and machines indoors
in buildings appropriately designed for noise attenuation.

11.4.4 Visual / Architectural

Given the proximity to Wellington Main St. and to neighboring residential properties, the
buildings of the new Wellington WWTP will be designed to complement the architectural
style and character of similar buildings in close proximity to the site.

Detailed design should incorporate landscaping, grading and buffer zones to the
neighboring properties, as necessary, to maintain positive visual appeal and blend in
with the residential character of the surrounding community.

11.4.5 Public Notification

Public notification during construction is to be facilitated through social media
notifications, newspaper ads, construction signage and flyers to residents and
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businesses. All emergency services (Police, Fire, and EMS) will be notified of the
project, specifically where construction is to impact access to public roads.

11.5 Public Consultation

Schedule C of the Class Environmental Assessment planning process requires that
members of the public, interest groups and review agencies are given opportunities to
provide input and comments from the early stages of the Class EA Study. The project
team met this requirement by providing a Notification of Study Commencement and
public notices for the Public Information Centre. The public notices were placed for two
consecutive publications in local newspapers.

Information regarding the progress of the Wellington WWTP Class EA Study was
provided at the public meeting. Public feedback was incorporated as part of the
evaluation process and considered during the selection and confirmation of the
preferred design concept.

A Notice of Study Completion will be published in the local newspapers and distributed
to all in the project contact list. The Notice of Study Completion will include enough
information to advise the public and review agencies of the locations where the
Environmental Study Report will be filed for public comment, the time period to provide
comments, and the opportunities to raise any major concerns relating to First Nations
Treaty rights to the Ontario Minister of the Environment, Conservation and Parks, and
the Director of Environmental Assessment and Permissions Branch, if such concerns
cannot be resolved with the County during the review period.

The County will continue to inform the public during the project design and construction
phases. Project updates will be issued, as necessary, and notices will include a
dedicated contact person from the County to respond to issues or concerns that may
arise.

Public Consultation should be sought during detailed design to gather and incorporate
public feedback and consultation regarding the visual impact of the future facility,
including proposed architectural features, buffer areas, landscaping, and grading
features.
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12 Climate Change Considerations

12.1 Climate Change Impact

The selection of the preferred design concept presents an opportunity to mitigate the
County’s greenhouse gas emissions over the lifetime of the project and beyond as the
facility is expanded. As such, the evaluation and selection of treatment processes
considered the generation of greenhouse gas emissions due to process requirements
(energy consumption, GHG generation), as well as chemical delivery needs. Notably,
the preferred design concept is also the least impactful with respect to greenhouse gas
emissions.

To further mitigate greenhouse gas generation, implementation of the following climate
mitigation measures should be considered to reduce the long-term generation of carbon
emissions arising mainly from operation of the new treatment facility and to enhance
carbon storage due to proposed changes in the landscape:

e Use of energy efficiency features within the new treatment facility as LED lighting
fixtures and insulation to reduce the energy needs.

e Chemical delivery is expected to be minimal; however, delivery could be
scheduled on a monthly/bimonthly basis in order to reduce the number of
delivery trucks to/from the new treatment facility.

12.2 Green House Gas Emission Analysis

Reducing GHG emissions is a priority for the County to meet their sustainability goals.
Each of the alternative technologies that were considered for the new Wellington
WWTP underwent a GHG sensitivity analysis to understand the GHG emissions of each
technology. The main driver for GHG emissions was found to be the secondary
treatment process. Therefore, for the sensitivity analysis all other parameters, such as
headworks, tertiary treatment, disinfection technology, and solids treatment were
equivalent, such that the energy consumption was the same for these parameters
throughout the analysis. In this way, the GHG emissions from the secondary treatment
processes were isolated and could be directly compared.

A Greenhouse Gas Emissions Inventory Tool, developed by the University of Toronto,
then revised by both Ontario Water Works Association (OWWA) and the Water
Environment Association of Ontario (WEAO), was used to calculate the GHG
emissions. The GHG Inventory Tool relies upon common WWTP data inputs and then
converts these inputs into equivalent tons of CO2 per year (tCO2eq/yr); furthermore, this
is accomplished using Emissions Factors (EF).
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The driving force behind the amount of GHG emission is the EF of nitrous oxide (N20).

Nitrous oxide has a global warming potential (GWP) approximately 298 times greater
than carbon dioxide (COz2), making it the dominant consideration within the calculations.
The following table, Table 36, outlines the EF used for each secondary treatment
technology: moreover, the standard EF given by the Intergovernmental Panel on
Climate Change (IPCC) was compared to the EF found in the literature for each
technology.

It is important to note that nitrous oxide production varies widely depending on the
temperature of wastewater, the influent nitrogen loading, hydraulic retention time, and
solids retention time. Therefore, the emission factors in literature can vary widely

(0 - 92%) across studies, however, the values presented in Table 36 were deemed to
be the most relevant, as the studies that produced these values focused upon WWTPs
treating municipal wastewater over several months.

Table 36: Secondary Treatment Technology Emission Factors

Seco_:_l‘c:::rl;)r/l :’Ir:;;ment Literat?'aectEoTission IPCC Emission Factor
Aerobic granular Sludge 0.33%" 1.6%
Membrane Bioreactor 0.86%2* 1.6%
Extended Aeration 0.86%3* 1.6%
Note:

(1) Value taken from the following peer reviewed paper; van Dijk, Edward J. H., et al. “Nitrous
Oxide Emission from Full-Scale Municipal Aerobic Granular Sludge.” Water Research (Oxford),
vol. 198, 2021, pp. 117159-117159, https://doi.org/10.1016/j.watres.2021.117159.

(2) Value taken from the following peer reviewed paper: Cavanaugh, Shannon K. Nitrous Oxide
Emissions from Wastewater Treatment Processes and Process Parameters Affecting
Emissions. ProQuest Dissertations Publishing, 2021.

(3) Emission factor was assumed to be the same between MBR and EA as the processes
incorporate similar recycling lines.

(4) A Modified Ludzack-Ettinger (MLE) process was considered for both the MBR and EA
processes as the literature has more comprehensive data supporting the MLE process

Embedded emissions in concrete were used as surrogate for GHG emissions during
initial construction since reducing the volume of concrete that is used to construct the
new Wellington WWTP will significantly impact the GHG emissions produced at that

CIM/T | A001247 110



Wellington WWTP Class EA Study
Environmental Study Report
June 2024

stage of the project. However, the overall impact compared to emissions from
operations is minimal when annualized over the 20-year lifecycle of the project.

The GHG emissions for concrete, as tonnes of CO2 equivalent, was calculated based
on the approximate volume of concrete required for each alternative secondary
treatment technology, and then multiplying by an emission factor. Emission factors from
literature were reported as a range from 0.75 to 0.9 kg CO2eq/kg (Fayomi et al., 2019) ,
and 0.83 kg CO2eq/kg concrete (Adensina, 2020). An emission factor of 0.83 kg
CO2eqg/kg concrete was used to estimate the embedded emissions from concrete.

The preferred alternative, AGS, uses less concrete than either MBR or EA due to a
reduced need for tankage.

From the GHG Inventory Tool, the equivalent tons of CO2 produced per year from each
alternative can be calculated. The following figure, Figure 31, compares the annual tons
of COz2 equivalence when literature emission factors are used, compared to the
emission factors proposed by the IPCC.
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Figure 31: IPCC versus Literature Emission Factor Comparison of Tons of CO;
Equivalence per Year

From the figure above, AGS has the lowest carbon dioxide equivalence emission
irrespective of the EF used. Although the IPCC is the standard, using research specific
to the operational parameters of the technologies the AGS has demonstrated the
largest reduction. This is subject to change as more research and performed and likely
variable site to site. Therefore, use of AGS at the new Wellington WWTP does assist
the County to meet their sustainability goals.
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12.3 Climate Change Resiliency

The preferred design concept’s associated buildings and tankage will be located outside
of floodplain areas and away from the shoreline to reducing potential impacts to
infrastructure from possible flooding, frazil ice events and shoreline erosion that could
result from climate change.

The outfall capacity assessment for this Class EA considered the current 100-year flood
elevation for Lake Ontario. Significant rise in water level in Lake Ontario may have
some impact on the outfall’s ultimate capacity. The detailed design process should
consider provisions for additional buffer for the Hydraulic Grade Line where appropriate.
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13 Implementation Plan

In addition to the recommended preferred design concept for the new WWTP, this study
confirmed the following design constraints to be adhered to in the implementation stage:
e The design basis for a rated capacity of 3,900 m?3/d.
e The proposed effluent objectives and limits for a rated capacity of 3,900 m%/d.
e Confirmation of the existing outfall’s capacity.
e The preliminary site plan for the new facility.
e The requirement to retrofit of the existing facility for sludge management.

e The existing WWTP will need to remain fully operational during construction of
the new facility to maintain continual wastewater treatment for Wellington.

Progressive staging of process equipment may provide capital cost savings in the short-
term and can be considered depending on the availability of funds and financing of this
project. Staging or redundancy requirements of key process equipment should be
reviewed during the preliminary design stage as a value engineering exercise. Staging
of process equipment may involve, but not limited to:

e Deferring/Staging WAS thickening equipment
e Staging and redundancy requirement for headworks equipment
e Staging and redundancy requirement for tertiary equipment
Additional considerations may also be required as part of the permitting process.

e Construction Staging Plan for the new facility and retrofit of the existing facility for
sludge management.

e Condition Assessments of the existing outfall and tankage to be re-used.

e Evaluation for the presence Species at Risk and confirmation of associated
mitigation measures.
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14 Conclusion & Recommendations

This Class EA Study identified the preferred design concept and treatment trains to be
considered for the detailed design and construction of the new Wellington WWTP in
compliance with the Municipal Class EA process requirements.

This Class EA Study also confirmed the design basis of the future WWTP for a rated
capacity of 3,900 m%/d, with the option to stage process equipment installation with
population growth.

The recommended preferred design concept for the new Wastewater Treatment Facility
processes is as follows:

e Secondary Treatment:  Aerobic Granular Sludge

e Tertiary Treatment Discfilters
o Effluent Disinfection UV Disinfection
e Sludge Digestion Aerobic Digestion

The assessment considered Technical, Operational, Social and Environmental Benefits
as well as cost to select the design concept most appropriate for the Village of
Wellington to fulfill its wastewater servicing needs by providing adequate and reliable
wastewater treatment that will:

e Meet proposed effluent objectives in a way that is financially and technically
responsible.

e Provide sufficient capacity within the required timelines.

¢ Be constructed and staged to maintain ongoing wastewater treatment and
operations at the existing WWTP.

e Be compatible with the County’s resources to operate and fund over the
complete life cycle of the facility.

Assessments of the natural, technical, archaeological, and cultural heritage conditions
were conducted as part the previous MSP and of this study. The findings of these
assessments informed the evaluation process and supported the development of
appropriate impact mitigation measures to include for the project’s implementation.

At this stage of the project the preferred design concept does not require in-water works
or impact Species at Risk (SAR) habitat. A detailed condition survey should be
completed as part of detailed design to confirm if any SAR are impacted by the
proposed works and if any supplemental mitigation and attenuation measures are
required.
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Should the project scope’s impact SAR habitat or have an additional component for in-

water works, a Natural Environment Impact Assessment Report and a Fish and Fish
Habitat existing conditions report must be completed to re-evaluate impacts to the
existing natural environment and associated mitigation measures.

Public and agency input was sought at key stages of this Class EA Study to provide the
public with opportunities to comment on the project. Through the consultation process,
the preferred design concept and ESR sought to practically and responsibly address
public and regulatory agency concerns associated with the preferred design concept.

This ESR completes the MCEA process for this project after completion of the public
and agency comment period, provided that no major objections or Section 16 Orders
are received during the review period.

It is recommended that Prince Edward County proceed with the implementation of the
preferred alternative design concept, as outlined in this ESR, subject to receiving the
necessary approvals.

Permits and approvals prior to construction may include but are not limited to:

¢ A new Environmental Compliance Approval
e Permit to Take Water
e Building Permit

e Conservation Authority Approvals

Studies required to support the design stage may include but are not limited to:

e Qutfall condition assessment
e Species at risk surveys

e Geotechnical investigation and hydrogeological assessment
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