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EXECUTIVE SUMMARY
The Community of Baxter in the Township of Essa uses private septic systems for the
treatment of sewage. An approved subdivision of 253 residential properties has been
approved at the north side of the community; one of the development conditions for the
subdivision is the implementation of a suitable sewage conveyance and treatment system.
A Municipal Class EA for wastewater was completed in 2012 and recommended the
installation of a sewage pumping station and a forcemain to transfer wastewater to the
Angus Centre Street Sewage Treatment Plant for treatment, before effluent is discharged
into the Nottawasaga River. Brookfield Properties (“Brookfield”), as the developer of the
subdivision undertook the detail design of this solution. During the design, the
requirements were more fully understood and the complexities make this solution more
difficult to implement, greater environmental risk and at much higher capital and
operating costs than were originally considered. After completing the detail design,
Brookfield found it appropriate to amend the Class EA to determine if more suitable
alternatives are available. The Class EA amendment process commenced in December
2019 and has been undertaken in accordance with the Municipal Class Environmental
Assessment process (MEA, 2015).
Phase 1 and 2 of the Class EA process identified the scope of the problem or opportunity,
and evaluated Alternative Solutions. After considering a variety of alternatives and
factors, the report identified a local sewage treatment plant as the Preferred Alternative.
Public and agency consultation were sought to confirm this recommendation. The Phase
2 Report was finalized and released to the public on December 24, 2020.
The Phase 3 report described alternative design concepts for the Preferred Alternative,
including different technologies, locations and discharge options. The Phase 3 report
identified the Preferred Design as a tertiary treatment plant, based on a modified SBR
technology for secondary treatment, located in Candidate Precinct 2, and discharging
treated effluent to the main branch of the Nottawasaga River. The plant will also include
pre-screening, chemical addition, tertiary filtration and disinfection processes. The Phase
3 Class EA report was finalized and released to the public on September 3, 2021.
This document is the Environmental Study Report summarizes the completed in Phases 1
to 3, as well as the public and agency consultation. Two Public Information Centres were
held (in Phase 2 and Phase 3) to provide information to the community and to solicit
feedback. Review comments from the public, Township, Township peer review
consultant, MECP and NVCA were provided as part of Phase 2. Review comments from
the public, Township, and Township peer review consultant were received as part of
Phase 3.
AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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A Notice of Completion was advertised in the Alliston Herald and through Simcoe.com
and distributed by email to all people on the project contact list on November 30, 2021.
The Class EA documents, including the PIC advertisements and presentation posters are
available for download through the Azimuth Environmental web site. The Notice states
that the 30-day comment period for the ESR would commence on November 30 and
would end on December 30, 2021.
During the comment period for the Environmental Study Report, comments were
received from the Township of Essa (Essa), the Nottawasaga Valley Conservation
Authority (NVCA) and the Ministry of the Environment, Conservation and Parks
(MECP). These comments have been addressed in this Final Environmental Study
Report.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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1.0 INTRODUCTION
Azimuth Environmental Consulting, Inc. (Azimuth) was retained by Brookfield
Properties (“Brookfield”) to prepare an amendment to the Municipal Class
Environmental Assessment for wastewater servicing for the proposed Brookfield
Marshall residential development in the Community of Baxter located in the Township of
Essa, in the County of Simcoe (Figure 1). The community is located around the junction
of Murphy Road (County Road 21) and Denney Drive (5 th Line), approximately 9km
west of Thornton and 9km north of Alliston (Figure 1). Baxter is a small settlement area
with approximately 130 residences, two churches, and a public elementary school. The
Brookfield Marshall property on the north side of Baxter is approved for residential
development consisting of 253 residences.
Existing properties within the community are served by private septic systems. Many of
the properties use private wells for drinking water. An existing municipal drinking water
system serves the public school and approximately 53 homes.
Servicing requirements for the Brookfield Marshall subdivision prompted a Municipal
Class Environmental Assessment (Class EA) for Wastewater that was completed in 2012
(Jones, 2012) on behalf of the former landowner. The 2012 Class EA concluded that
sewage treatment for the subdivision should be provided by a central pumping station that
would pump sewage to the Township’s Centre Street sewage treatment plant in Angus.
Existing residences will continue to be served by their existing private septic systems.
Drinking water will be provided to the subdivision by extension of the existing municipal
drinking water system, which was documented in a 2017 Class EA for Drinking Water
(AECOM, 2017). Drinking water is drawn from the Collingwood-New Tecumseh
pipeline that sources water from Georgian Bay.
The sewage forcemain identified in the 2012 EA as the preferred alternative would follow
the Township’s road network from the Brookfield Marshall subdivision to the
Township’s Centre Street sewage treatment plant in Angus. The shallow soils are part of
the Simcoe Lowlands Region, and more specifically the Camp Borden Sand Plain
(Chapman and Putnam, 1984). Given the undulating topography along the forcemain
route, pressure/air release vents would be required at the high points, with drain chambers
located at low points. Horizontal directional drilling would be required to run the
forcemain under one (1) major water crossing (Truax Creek) and four (4) minor water
crossings (Tributaries), as well as under the railway crossing. Where the forcemain
crosses the main branch of the Nottawasaga River, the forcemain was designed to be
suspended from the road bridge, as the Township will be replacing and potentially
relocating the bridge in the near term.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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The Class EA (2012) considered a simple design for the pumping station / forcemain
system. During detail design for the pumping station and forcemain, Brookfield, with
review and input from the Township, their Operator (OCWA) and their engineers (Ainley
Group), found that the design was more complex due to the requirement for odour
control, length of the forcemain, required air relief and drain chambers, rail and water
crossings, and enhanced operations and maintenance requirements. Brookfield
completed the detail design and tendered the forcemain component of the project, and
found that the cost of the sewage pumping station / forcemain system far exceeded the
capital cost of on-site plants serving similar sized communities. In addition, it was
expected to have more onerous operating and maintenance requirements and manpower
demands than were contemplated in the Class EA (2012). Therefore, Brookfield elected
to amend the Class EA to review available opportunities considering the new
information.
Brookfield commenced this amendment to the Municipal Class EA to assess alternative
solutions to meet the projected demands and identify the alternatives for wastewater
treatment. Costs for the study are being paid by the developer. The Township of Essa
has elected to be a participant through the Class EA amendment and has been given the
opportunity to provide interim review and comments, as the Township will eventually
become the owner and operator of the Preferred System.
The form of this report follows a Municipal Class Environmental Assessment (EA)
planning process for a Schedule C undertaking (see Section 3.0).

2.0 BACKGROUND
The Community of Baxter is located in the Township of Essa, in the County of Simcoe.
The community is located in the area around Denney Drive (5th Line) and Murphy Road
(County Road 21). The study area includes the Community of Baxter, including the
Brookfield Marshall Subdivision and adjacent lands and encompasses a total area of
approximately 100 hectares (~250 acres). The extent of the settlement area is shown on
Figure 1.
The community consists of mainly residential development with a small area designated
for commercial, institutional, and industrial development. The community has a railway
line along the west side and agricultural farm fields around the remainder of the
community.
The existing Baxter settlement was established in the 1860’s and contains a population of
approximately 400 people (128 residential properties x 3.2 people per household).
According to the County Growth Plan, the 2017 Essa Residential Land Budget had
predicted a population reduction of ~1% by 2031 whereas the 2019 Essa Residential
AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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Land Budget predicts population growth of ~1.3% per year (from Simcoe County
website, links provided in References).
At present, the existing private wells and septic systems are operating at acceptable levels
and are generally in compliance with legislation. Most of these systems are moderately
new, many installed within the past two decades. All existing properties in the
community are serviced by existing private septic systems. Existing properties within the
subdivision south of Murphy Road as well as the school are provided municipal drinking
water, with the remainder of the community being serviced by private domestic wells.
Growth and development within Baxter is constrained by servicing capacity. The
previous owner of the subdivision lands (C.L. Marshall Farms Ltd.) retained Jones
Consulting Group to undertake a Schedule B Class EA for Wastewater that was
completed in 2012. The 2012 Class EA concluded that a pumping station with a
forcemain to the Angus sewage treatment plant (STP) was the Preferred Alternative.
Subsequently, Brookfield purchased the subdivision property and continued with detail
design to move forward with the required approvals. Full approvals to construct were
obtained in 2020.
Brookfield commenced the Class EA amendment in 2019. The Phase 2 Class EA report
recommended a local sewage treatment systems (a Schedule C undertaking). The Phase 3
Report described alternative designs for the local system, including location, technology
and point of discharge, and recommended that a modified SBR plant be constructed
within Precinct 2 with a discharge to the main branch of the Nottawasaga River.

3.0 CLASS ENVIRONMENTAL ASSESSMENT PROCESS
The Municipal Class Environmental Assessment process is defined under Part II.1 of the
Environmental Assessment Act. The Class EA process is a planning and decisionmaking process established by the Ministry of the Environment Conservation and Parks
(MECP) to provide direction to public and private sector proponents on how the
environmental assessment process must be undertaken for a class of undertaking (e.g.,
roads, wastewater, or water).



Schedule A activities have limited magnitude, and minimal adverse
environmental effects, such as municipal maintenance and operational activities.
Schedule B activities have the potential for some adverse environmental effects
and a screening process is undertaken to ensure that agency and public concerns
are addressed appropriately. Examples of Schedule B activities include
improvements and minor expansion to existing facilities, as well as the
construction of a sewage pumping station.
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Schedule C activities have the potential for more significant environmental effects
and proceed with full planning and documentation procedures that culminate in an
Environmental Study Report. Examples of Schedule C activities include the
construction of new facilities or major expansions to existing facilities, as well as
the construction of a sewage treatment plant.

Under the Class EA process, any private sector development that is classified as a
Schedule C project and that is servicing residential development, is subject to all the
requirements of the Class EA process. Schedule C projects include the construction of a
new sewage system with the associated distribution and/or treatment systems. Therefore,
the purpose of this report is to assess the alternatives available for the sewage treatment
plant design and operations for the Brookfield Marshall Subdivision and to evaluate these
alternatives to identify the recommended systems. In accordance with the Class EA
requirements, the planning process will be subject to review by approval agencies and the
public throughout the process, culminating with the submission of an Environmental
Study Report (ESR) for an additional 30-day public and approval agency comment
period.
The Class EA process is described in the five phases outlined below.
Phase 1 - Problem or Opportunity (Schedule B & C)
The need for the facilities is evaluated for the Brookfield Marshall Subdivision and
existing users of Baxter. The intent is to identify the service area and project a service
life of 20-25 years. The need for the facilities addresses the “do nothing” alternative and
the use of other systems that could potentially be utilized to service the existing
community and/or allow planned growth of the community.
Phase 2 - Alternative Solutions (Schedule B & C)
This phase assesses the alternative solutions to meet the need. This includes the
assessment of the following:
 Do nothing
 Upgrade or expansion of the use of individual systems
 Construction of a new system consisting of a Sewage Pumping Station and a
forcemain to take the wastewater to Angus for treatment
 Construction of a new system that includes a local treatment system discharging fully
treated effluent to the natural environment
 Limiting growth
Building on existing work, a general inventory of the natural, social and economic
environmental conditions is undertaken to define the environment that could potentially
be affected by the alternative solutions. The alternative solutions are evaluated having
AZIMUTH ENVIRONMENTAL CONSULTING, INC.

13

Phase IV Environmental Study Report (ESR), Baxter Wastewater Servicing

regard for the environmental concerns to determine the magnitude of the potential
positive and negative impacts associated with each solution. Upon completion of the
evaluation, a Preferred Alternative is selected. The Preferred Alternative and the process
used to select the Preferred Alternative is then presented to the municipalities,
government agencies and the public for review and comment. The public consultation
was completed through a public open house. During the Covid-19 pandemic, public
consultation has been completed in person and by digital means. After public
consultation, the Preferred Alternative of a local sewage treatment plant was confirmed
and the public was informed of the decision.
Phase 3 - Alternative Design Concepts for the Preferred Alternative (Schedule C)
Phase 3 involves the assessment of alternative designs capable of implementing the
Preferred Alternative. The assessment of alternative designs will be based on both
technology and facility siting to ensure full assessment of potential impacts on the
environment. A detailed survey of the natural, social and economic environments has
been undertaken having regard for the siting and environmental implications of each
design concept. Factors including environmental impacts, operational details,
maintenance requirements and cost will be evaluated to select the Preferred Alternative.
Incorporating the recommendation of Preferred Design for the Preferred Alternative, the
Phase 3 Report was presented to the municipality, agencies, and the public for their
comment. The recommendations have been finalized after consultation to ensure the
design has regard for all concerns.
Phase 4 - Environmental Study Report (Schedule C)
This Environmental Study Report (ESR) documents the activities undertaken during
Phases 1 – 3. The Phase 3 Report forms the basis of the ESR, however, the additional
input from the public and agencies was incorporated to confirm the selection of the
Preferred Alternative and Preferred Design for wastewater treatment.
The ESR outlines the methodology followed for compliance with the Municipal Class
Environmental Assessment Schedule C requirements for obtaining approval under the
Environmental Assessment Act (EAA). The Act requires demonstration of need,
assessment of alternative solutions, assessment of alternative design concepts to
implement the preferred solution, and selection of the preferred design for the proposed
wastewater facilities.
For each step in the Class EA process involving the evaluation of alternatives, we will
identify the criteria and the rationale for their selection. Criteria are developed that
identify the positive characteristics that are desired. The criteria consist of a series of
mandatory pass/fail requirements (e.g. must meet specified effluent criteria) and a series
AZIMUTH ENVIRONMENTAL CONSULTING, INC.
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of quantitative criteria that can be weighted and scored (e.g. system performance, cost,
impact, etc.).
After completion of the ESR, it was placed on the public record for 30 calendar days for
public and agency comment. The Notice of Completion was advertised locally to inform
the public and letters were emailed to the approval agencies and members of the public
who attended the previous public meetings and provided their mailing addresses or email
addresses, as well as those who had requested to be included on the project notification
list.
This report identifies a preferred comprehensive package treatment plant system. The
preferred system is a modified SBR plant be constructed within Precinct 2 with a
discharge to the main branch of the Nottawasaga River.
Phase 5 – Implementation (Schedule C)
Upon completion of the 30-day comment period in Phase 4, the ESR will be finalized and
contract drawings and tender documents will be prepared for the recommended design
and contracts can be awarded. This phase will include review and approval of the detail
design by the approval agencies.
Public Consultation
The Class EA process requires general public/agency/interested public/directly affected
public consultation during Phases 2, 3 and 4. Consultation in Phase 2 and 3 involved the
presentation and discussion of alternatives with the public through individual meetings,
public open house forums, agency consultation meetings, and public meetings to be held
during the project.
As a result of the COVID-19 situation, public consultation during Phase 2 took place
through a combination of a digital consultation using an online presentation and an inperson public information centre (PIC #1). This public consultation event was advertised
by drop-off of pamphlets to local residents, direct email to people registered on the
project notification list and Azimuth’s website, and publication on the Simcoe.com
website. Due to the ongoing COVID-19 situation, the Phase 3 public consultation was
undertaken in a similar manner.
Phase 4 consultation involved public and agency notification that the ESR Report has
been submitted for a 30-day public comment period and the Class EA process is
completed and approved after the 30-days if no significant public or agency concerns are
identified.
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During the ESR comment period, comments were received from the NVCA, the
Township of Essa and the MECP. The comments did not affect the outcome of the Class
EA and have been incorporated into this Final ESR.
Section 16 Orders (Formerly Part II Orders)
During the 30-day comment period of the ESR, any member of the public or review
agency has the right to request a Section 16 Order if it is felt that significant outstanding
issues have not been addressed in the Class EA process and could be better addressed
through an individual EA process. The Section 16 Order Request is submitted to the
Minister of the Environment Conservation and Parks (MECP), initiating a Ministry
review of the proponent’s planning process to ensure compliance with the requirements
of the Class EA process. Subsequent approvals of the recommended designs under the
Ontario Water Resources Act (OWRA) do not proceed until the concerns raised with the
Section 16 Order Request are addressed to the satisfaction of the Minister.
Information regarding the requirements for a Section 16 Order Request and how to make
a request, including links to the appropriate provincial web pages were included in the
Phase 1/2 Report, the Phase 3 Report, and the ESR. There have been no requests for a
Section 16 Order, and therefore the Class EA process is completed.

4.0 CONSULTATION
Consultation has been an important part of the Baxter Class EA process and has
significantly affected the direction of the Class EA. The Class EA has been completed
through the covid-19 pandemic and has been subject to a number of constraints regarding
direct contact and participation. Nonetheless, the Class EA has utilized direct email and
delivered notices, local online newspaper postings, two public (in-person and digitally
available) open houses and remote communications to incorporate consultation outcomes.
Appendix 2 contains the notices, Appendix 3 includes the agency contact list and
correspondence, and Appendix 4 includes the public correspondence.
4.1 First Nation Consultation
First Nations and First Nation agencies were contacted by direct email, and in some cases
this was through a designated consultation coordinator. A total of 26 communities or
agencies were contacted. Initial contact was made when the Notice of Commencement
was circulated, and was repeated when each report became available, and for each of the
Public Open Houses. There were no comments received from First Nations that affected
the outcome of the Class EA.
Feedback or comments regarding the Phase 1/2 Report were received from Mohawks of
the Bay of Quinte, noting that the project was outside of their area of interest, and
deferring comment to the Six Nations of Grand River. The Six Nations of Grand River
was also circulated but did not respond to any of the points of contact.
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The Algonquins of Ontario responded to the notification that the Phase 1/2 Report was
available, noting that the project is not located within the unceded Algonquins of Ontario
Settlement Area and the Algonquins of Ontario wish to be removed from project contact
list.
4.2 Agency Consultation
External review agencies were contacted regarding the project by direct mail and email.
The primary objective of the agency consultation is to ensure that relevant public and
agency concerns are given appropriate consideration, to ensure that appropriate issues
have been identified, to evaluated and to present the preferred alternative to the agencies
and to develop a consensus.
MECP was notified regarding project commencement on December 18, 2019. Other
agencies were initially contacted regarding the Notice of Study Commencement of a
Class Environmental Assessment by letter on February 5, 2020. The Notice was also
posted in the Alliston Herald on December 12th and 19th, 2019, the Township’s web site
on December 23rd, 2019, as well as on Azimuth’s web site on December 17 th, 2019. The
agencies were also provided notice regarding completion of the Draft Phase 1/2 Report,
the Final Phase 1/2 Report, the Phase 3 Report and the ESR.
Feedback or comments regarding the (draft and/or the final) Phase 1/2 Report were
received from the following agencies:
- MECP Barrie District Office
- MECP Central Region Technical Support Office
- NVCA
- Township of Essa
The agencies were also provided notice regarding completion of the Phase 3 Report on
September 3, 2021. The Notice was also posted in the Alliston Herald on September 8
and September 15, 2021, and on Azimuth’s web site on September 3, 2021. Agency
comments regarding the Phase 3 Report were received only from the Township of Essa
and their peer review consultant. The same contacts were notified regarding the filing of
the Environmental Study Report and the 30-day ESR comment period.
Copies of written submissions and responses are provided in Appendix 3.
4.3 Public Consultation
Public consultation is an important part of the Class EA process. Because of the Covid19 pandemic, public meetings have had significant restrictions. The first Public
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Information Centre (PIC#1) was held outdoors on August 25, 2020 at the municipal
baseball diamond / outdoor shelter (119 Murphy Road) from 3:30 pm to 7:30pm to
provide an opportunity for interested parties to view information panels regarding the
Class EA process and the information presented in this report. It also provided an
opportunity for discussion with the proponent team and to provide input and comments
on this information.
The first PIC was well attended, with 21 people signing the sign-in sheet. Overall
attendance was 31 people. The meeting was supported by staff from Azimuth
Environmental (Mike Jones and Tyler Mulhall), Brookfield Properties (Rayna
Thompson), staff from the Township (Colleen Healey-Dowdall, Shannon Holness, and
Michael Mikael) as well as members of the Township Council and the Mayor. Twelve
(12) comment sheets were submitted either during the open house or to
Brookfield/Azimuth Environmental office subsequently.
The Draft Phase 1/2 report was made available to the public after August 17, 2020
through the Azimuth Environmental Website. For ease of downloading, the report was
split into parts consisting of the text of the report and the appendices. The PIC #1
presentation material and PIC #1 comment form were available on Azimuth’s website as
well. The Final Phase 1/2 Report was available after December 24, 2020.
The Phase 3 Report was made available to the public on September 3, 2021 through the
Azimuth Environmental Website. For ease of downloading, the report was split into parts
consisting of the text of the report and the appendices, and the PIC #2 presentation
material, the PIC #2 comment form were also available on Azimuth’s website.
The second Public Information Centre (PIC#2) was held outdoors on Sep 22, 2021 at the
municipal baseball diamond / outdoor shelter (119 Murphy Road) from 3:50 pm to
8:00pm. The second PIC was well attended, with 15 people signing the sign-in sheet.
Overall attendance was 18 people, including staff from the Township (Michael Mikael)
as well as members of the Township Council and the Mayor. Nine other individuals
reserved time slots to attend but did not arrive. The meeting was supported by staff from
Azimuth Environmental (Mike Jones), Brookfield Properties (Rayna Thompson and
David Murphy). Two persons provided comments by email to Brookfield/Azimuth
Environmental subsequent to the open house.
Key concerns that were indicated by members of the public are summarized in the table
below.
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Table 1: Key Concerns Raised by the Public
Key Concerns
How the Key Concerns were addressed in the Class EA
a) opposition to the discharge
The Preferred Location for the discharge (established in
of treated effluent to the
Phase 3) is directly to the main branch of the
North Tributary
Nottawasaga River
b) potential negative impact
The Preferred Location is identified as Precinct 2,
due to odour
located on the east side of Denney Drive. Based on the
plant capacity, the MECP recommended separation
distance is 100m. This has been increased to 190m, and
the plant will employ odour control design to minimize
the potential for odour generation, and will include
carbon filtration on the ventilation stack
c) negatives associated with
The plant location is off the traveled road and will have
construction disruption in
dedicated access for construction materials and workers.
the community
The wastewater sewer will directly cross Denney Drive,
minimizing road disruption. The effluent discharge is
not oriented along public roadways.
d) Potential for interference
Dewatering for the plant construction is minimal and
with well water supplies
will mainly occur for the lift station. The dewatering
will be temporary and will be at a distance of more than
150m to neighbouring wells, which is beyond the
predicted Zone of Influence. Dewatering will be
completed under a PTTW issued by the MECP.
e) Protection of the natural
Environmental factors were a key component of the
environment
Class EA evaluation criteria. The Preferred Alternative
reduces the potential of impact to ground water and
surface water. The proposed effluent criteria are equal
or more stringent than the previously approved criteria,
which will minimize the loading to the natural
environment.
f) Concern regarding
The plant will be constructed by Brookfield, and after
ownership, operations and
commissioning and proof of operations, will be turned
costs for wastewater
over to the Township. Operations will be undertaken
treatment
by licensed operators approved by the Township. The
capital costs are borne by Brookfield and long term
operations and maintenance costs will be covered by the
service area under direction of the Township
The following table presents the number of downloads each file received up until March
31, 2022. The download summary is moderated to remove addresses associated with
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automated web crawlers and duplicate downloads when those downloads occur within a
ten minute period. The download history indicates that each of the documents has been
downloaded by twenty-five to seventy individuals, which represents a significant portion
of the community, and indicates that the report distribution methodology has been
effective.
Table 2: Summary of Document Downloads from Azimuth website
Document

Date Available

up to Oct 31, 2021

from Nov 1, 2020 to Mar 31, 2022

#downloads # unique IP's #downloads
Notice of Commencement
17-Dec-19
128
58
31
Draft Phase I-II Report
17-Aug-20
89
60
16
Draft Phase I-II Report Appendices
17-Aug-20
52
36
14
Final Phase I-II Report
24-Dec-20
43
33
11
Final Phase I-II Report Appendices24-Dec-20
52
44
18
Notice for PIC#1
17-Aug-20
38
34
46
PIC #1 Display Panels
24-Aug-20
58
45
9
PIC #1 Comment Form
24-Aug-20
34
28
14
Summary of Issues Raised by the Public
14-Sep-20
32
25
5
Phase III Report
03-Sep-21
36
26
43
Phase III Report Appendices
03-Sep-21
30
26
17
Notice for PIC#2
03-Sep-21
22
22
18
PIC#2 Presentation
01-Oct-21
2
2
8
PIC#2 Comment Form
01-Oct-21
2
2
9
Environmental Study Report
30-Nov-21
44
ESR Appendix 1
30-Nov-21
24
ESR Appendix 2
30-Nov-21
26
ESR Appendix 3
30-Nov-21
21
ESR Appendix 4
30-Nov-21
18
ESR Appendix 5
30-Nov-21
15
ESR Appendix 6
30-Nov-21
17
ESR Appendix 7
30-Nov-21
21
ESR Appendix 8
30-Nov-21
21
ESR Appendix 9
30-Nov-21
16
ESR Appendix 10
30-Nov-21
19
*the number of robots or crawlers was derived from the available IP's
**represents the number of individuals that downloaded each document

# unique IP's #robots*
16
14
12
5
10
5
8
1
13
4
27
5
5
2
9
6
2
0
26
8
11
3
14
5
5
2
6
3
33
5
17
3
16
2
13
2
11
1
11
2
10
2
12
2
12
2
11
2
12
1

total individual
downloads**
60
67
41
40
53
56
48
31
27
44
34
31
5
5
28
14
14
11
10
9
8
10
10
9
11

The initial notification list for Phase 1/2 included nine members of the public community.
The notification list for the project has expanded to include 45 members of the public
community. Copies of written submissions and responses are provided in Appendix 4.

5.0

ASSESSMENT OF NEED

This section provides an assessment of the existing wastewater facilities for the
Community of Baxter and opportunities to meet the proposed servicing requirements for
the approved Brookfield Marshall Subdivision, the existing community and potential
future development.
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5.1 Background
The focus of the Class EA is providing wastewater facilities to serve the new Brookfield
Marshall subdivision, and providing the Township with long term alternatives that could
include serving the existing community, if that was warranted in the future.
The County of Simcoe Official Plan (2016) recognizes Baxter as a Settlement Area. The
Township of Essa Official Plan (2001) designates Baxter as a “Settlement Area”, one of
three communities where the majority of growth in the Township will be directed.
Schedule A of the Township’s Official Plan displays the Land Use designations for lands
within the Community, including residential and institutional. The Baxter industrial
lands are just south of the Community. Section 25 of the Township’s Official Plan
addresses Servicing Policies for the Township and established a priority for municipally
owned central services, municipally owned communal services and lastly private
servicing (S. 25.1.a). Section 25.2 affirms that drinking water services for future
development will connect to the existing municipal water supply in Baxter.
In the 2020 Provincial Policy Statement (PPS), private individual servicing is recognized
as being unsuitable for urban areas because of the potential for health issues related to
interconnection between typical sewage septic systems and potable private water
supplies. This is exacerbated where physical conditions do not permit the segregation of
the hydrostratigraphic units that receive septic effluent and provide potable water. As
such, the PPS recognizes that development at higher densities requires communal
servicing systems, preferably for both water and sewage. A centralized municipal system
for sewage collection / treatment meets that need for Baxter. This could consist of an onsite treatment system or a sewage pumping station and forcemain to the existing Angus
sewage treatment plant.
Soils in the area of Baxter consist of the Alliston Complex Sand Plain. Glaciolacustrine
shallow water sands and silty sands dominant the remaining overburden profile. The
medium-grained nature of the overburden provides moderate drainage conditions through
this area.
5.2 Demand and Supply of Services
5.2.1 Existing Potable Water Demand
Existing development within the study area consists of approximately 130 private
residential properties, two churches and a public school. Maximum Day Demand utilized
in the Drinking Water Class EA (AECOM, 2017) is 593m 3/day for the existing
community (both serviced and un-serviced) and 1,335 m 3/day for the existing community
and the Brookfield Marshall subdivision. Actual per capita water use for the originally
serviced area in Baxter (53 homes) was 106 L/person/day. A 2006 study of water use in
Baxter identified an average daily water demand design flow of 212 L /person/day and
this value was referenced for the design in the AECOM Class EA (2017).
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The Baxter water supply includes storage and distribution to 53 existing serviced
properties in the community. Potable water is provided by the Collingwood Regional
Pipeline that brings water to the Town of New Tecumseth. According to the Drinking
Water Class EA (AECOM 2017), water from the pipeline is provided on a contractual
basis and does not provide for equalization, or fire protection. Related to the construction
of the Brookfield Marshall subdivision, a new water booster station and reservoir will be
constructed which will provide fire storage, equalization storage, and emergency storage.
This will also allow for fire flows to be provided to the subdivision and existing
community.
5.2.2 Existing Sewage Treatment Capacity
Existing sewage treatment for homes and businesses is provided by private individual
septic systems. The Township and most members of the community have communicated
that there is not a need or desire for existing homes to be connected to the new sewage
services and that the current service model for the existing homes adequately meets their
requirements. The majority of the private systems are reportedly in good condition,
operating within legislation requirements.
Based on these assertions, sewage servicing for existing residences is not being
considered at this time. However, there is a requirement within the Class EA process to
consider near term and long term solutions for the overall community. Future growth and
development of the community boundaries could be served through this study, although
there are not significant development lands additionally available with the current growth
framework (to at least 2031). Thus, significant future growth is not considered in the
demand evaluation at this time.
5.2.3 Future Sewage Servicing Demand
Servicing capacity is summarized in Table 3. The values presented here are updated
compared to similar values used in the 2012 Class EA (Jones, 2012). The calculations
are based on the Ontario Building Code (OBC) and the MECP Design Manual (2008). In
short, the 2012 Class EA results are somewhat similar, and the differences are described
in the paragraphs below Table 3. The values reflect the full buildout of the Brookfield
Marshall Subdivision.
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Table 3: Estimated Sewage Generation

Flow Description

Units

Flow Rate- residential (Brookfield
L/person/day
Marshall)
Number of houses (Brookfield
Marshall)
Brookfield Marshall Subdivision Area
ha
Residential pop density (Marshall)
Design Population
Residential Average Day Flow
Harmon Peaking Factor
Peak Dry Weather Flow
Peak Hour Dry Weather Flow
Extraneous Flow
Peak Wet Weather Flow
Peak Hour Wet Weather Flow

Brookfield Marshall Brookfield Marshall
Subdivision
Subdivision
(onsite)(typical) (onsite)(conservative)
280

350

253

253

25.2

25.2

people/unit

3.2

3.2

persons

810

810

m3/d
24-hr
m3/d
L/s
m3/d
m3/d
L/s

227
3.86
874
10.1
501
1375
15.9

283
3.86
1093
12.7
501
1594
18.4

The information in Table 3 has lower values for dry weather flows which represent the
amount of sewage coming from the homes, and an increase in the infiltration flows,
which reflects the ground conditions, compared to the 2012 Class EA. This provides a
better estimate of flows for design purposes, but still providing considerable contingency
compared to estimates of actual flow.
The overall volumes for the Brookfield Marshall Subdivision are a Peak Dry Weather
Flow of 10.1 L/s and a Peak Wet Weather Flow of 15.9L/s. These values compare
similarly to the values from the Jones (2012) report of 16.1 and 18.2 L/s. The extraneous
flow values are about 60% of the sewage generation, highlighting the importance of
proper construction and minimizing infiltration.
Residential Flow Rates – A range of average daily domestic flow is 225 to 450
L/person/day (MECP Design Manual, Section 5.5.2.1) exclusive of extraneous flow. The
2012 Class EA used 450L/person/day. The MECP Design Manual uses a range of 225 to
450 L /person/day. For comparison, the 2017 AECOM Class EA for drinking water in
Baxter identified an actual Average Day Flow (ADF) of 106 L/person/day, and utilized a
Water Demand Design Flow of 212L/person/day. Based on other studies, design flows
for small systems is more appropriate with a value between 250 and 300L/person/day,
otherwise the system can be over-designed and becomes more difficult to operate.
Facilities where actual ADF is about 65% of the Design Flow seem to work well. This
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value is utilized to calculate Dry Weather Peak Flow and further redundancy is provided
by the addition of Extraneous Flow. A typical ADF Design Flow value of 280 L
/person/day is recommended for both existing and future growth.
Over-design is equally important to under-design. Over-design can lead to issues with
operational difficulties (more difficult to keep plant within operational parameters,
problems with maintaining biomass, odours, treatment efficacy, etc.). Under-design
increases the risk of releases and flooding, and other operational problems.
Design flow is determined from the Residential Flow Rate * population, and peak flow is
factored by a multiple (see Harmon Peaking Factor below). Extraneous flow and
institutional flows are added directly to the peak residential flow (as described in Section
8.5.4 of MECP Design Manual).
Population- From the 2016 Statistics Canada census, Essa Township had a population of
21,083 residing in 7,179 private residences for a density of 2.9. The same density was
identified in the 2011 census. The 2016 census also identified a density of 2.95 for
Angus. Therefore a density of 3.2 for the Brookfield Marshall subdivision is appropriate
and provides a 10% surplus to actual. This is the same value utilized in the 2012 Class
EA.
Harmon Peaking Factor – Provides a peaking factor based on served population (HPF
goes up as population goes down). The formula is taken from the MECP Design Manual.
Flow Rate from the School – The MECP Design Manual gives a range of 70 to 140
L/student/day, and the 2012 Class EA used a value of 140L /student/day. The Ontario
Building Code (Section 8) uses a value of 30L/person/day for day schools. The MECP
Design Manual also acknowledges that actual use is a suitable estimate. The water use at
the school between 2015 and 2019 ranged from 841 to 1,113m 3/year. Using the highest
yearly consumption, and a 200 day school year, the Average Day Demand (ADD) is
5.57m3/day. For the current population of 425 students, this equates to 13.1L
/student/day. We have used 30L/student/day for a school capacity population of 455
persons, which represents a peaking factor of 2.3 compared to potable water use. This is
also conservative because not all potable water becomes sewage (10-15% loss typically).
The Simcoe County District School Board (SCDSB) and Brookfield had discussions
about the opportunity to incorporate the sewage volumes from the school into the
communal plans to provide alternatives for the school. In order to do so, the School
Board would have to pump sewage from their current system either to the closest
manhole of the wastewater collection system, or directly to the communal facility. The
SCDSB will consider their alternatives and may consider direct connection. Through
comments provided by the Township, the facility is to be designed to accommodate
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sewage from the proposed development, and not the existing community. Should the
SCDSB wish to connect to the STP, arrangements would need to be made between the
SCDSB and the Township, and upgrades to the facility may be required to accommodate
the additional flow.
Flow Rate from the Church – The MECP Sewage and Drinking Water Design Manuals
do not provide a flow estimate for churches. Table 8.2.1.3.B of the Ontario Building
Code provides a Design Flow of 8L/person/day for facilities without food service, and
36L/person/day where food service is provided. The 2012 Class EA utilized
36L/person/day * 200 seats. The same value is maintained here, except in the 2012 Class
EA multiplied by the Harmon Factor, whereas the referenced table is for Design Flow
(peaking factor included already).
Extraneous flows – Extraneous flow is typically based on units of L/s/hectare of serviced
area. The MECP Design Manual does not provide a range of values for this parameter.
Other examples are found in the design manuals for other municipalities – Barrie uses 0.1
L/s/ha, and GTA municipalities use 0.1 to 0.286L/s/ha. A typical value for higher ground
water conditions is 0.23L/s/hectare and this value is utilized here. This equates to
extraneous flows of 501m3/d for the Brookfield Marshall Subdivision and 998m 3/d for
the whole community.
Handling of Septage and Hauled Sewage
Septage is the untreated high strength raw sewage pumped out of septic tanks on a
periodic basis. Septage quality typically has high concentrations that are five (5) to
hundred (100) times higher than standard municipal sewage. For example, Biological
Oxygen Demand (BOD) levels can be 500 to 30,000mg/L (e.g. Henderson Paddon,
2004). Thus, a small amount of septage can result in upsetting of a sewage treatment
plant unless septage handling is planned. Septage is differentiated from raw sewage from
holding tanks which has quality that is typical of municipal sewage.
Local septage handling is provided at the Angus plant. For a Baxter facility, it is not
proposed to add septage handling capability at this time. A hauled sewage dumping
station could be utilized to handle septage in the future, provided that actual sewage
volumes are below the plant capacity, and providing that septage dose rates are low (i.e.
less than 1-5%).
6.3 Sewage Collection
Servicing of the existing community is private; therefore there are no collection systems
in place. Collection is limited within each individual property and connects the sources to
private septic systems for disposal. Private septic systems have limitations in terms of lot
density and overall capacity.
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The Brookfield Marshall Subdivision is approved on the basis that a centralized
municipally owned sewage collection system is installed. The collection system will
transport collected wastewater to a centralized municipally owned and operated system
for treatment and discharge. The topography permits gravity collection but limits the size
of some areas that can be collected and directed to any one location. The detail design of
collection system for the Brookfield Marshall Subdivision has been completed and is
based on gravity collection to the location on the east side of Denney Drive that was
previously designated for the sewage pumping station.
If other areas of the community were going to be connected to a municipal system at
some time in the future, either future development or existing homes, a new collection
system for those areas would be required. A typical design for a collection system would
include local gravity mains within road rights-of-way and lateral connections to the
dwellings. The existing community is generally flat (<2m fall from west down towards
east, and <2m fall from north down towards south), so that gravity drainage would
require moderately deep sewers, or a small number of pumping stations may be required.
6.4 Statement of Problem / Opportunity
The existing servicing infrastructure (i.e., private septic systems) are capable of handling
the existing servicing requirements and the Township Official Plan recognizes that
limited additional development (i.e. in filling lots, estate residential development, vacant
lot development, or severance activity) can be addressed using septic systems where
partial municipal services (i.e. drinking water) is available. Additional servicing capacity
is required for planned future development, including the Brookfield Marshall
Subdivision that cannot be serviced by private septic systems.
Additional servicing can occur by developing a communal system that will provide
service to large stakeholders, notably the Brookfield Marshall Subdivision. As well, the
use of individual servicing on a community basis is not consistent with the Provincial
Policy Statement.
The 2012 Class EA concluded that a sewage pumping station and a ~9km forcemain to
transport wastewater to the Angus plant was the Preferred Alternative. Multiple concerns
resulted in Brookfield’s desire to re-evaluate the Preferred Alternative from the 2012
Class EA. These issues include, but are not limited to, (a) the capital cost, (b) the annual
operating and maintenance cost to the Township after ownership would be transferred, (c)
design complexities including venting and odour controls that were not considered as part
of the 2012 Class EA, (d) operational complexities, (e) lifecycle costs, and (f)
environmental risk associated with construction and water crossings along the forcemain
route.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

26

Phase IV Environmental Study Report (ESR), Baxter Wastewater Servicing

7.0 SUMMARY OF EXISTING CONDITIONS
This section describes the existing conditions for the Community of Baxter that will be
served by the Preferred Alternative. Baxter is a small community of approximately 400
residents. The community is oriented along the crossroads of Denney Drive and Murphy
Road, with the majority of residential development along the roadside or in the southwest
quadrant. Baxter includes two churches, a public school and a small amount of industrial
development lands outside the Settlement Area Boundary. The community is located
within an agricultural area known for its production of potatoes and cash crops.
Topography is generally flat in and around the community, which lies about three
kilometers west of the Nottawasaga River.
The Brookfield Marshall subdivision includes 253 residential units on the north side of
the Community, and represents the largest available development parcel. Other
development opportunities in Baxter are limited in size. Because the Brookfield Marshall
subdivision represents a significant increase in the population of the community, a
requirement to develop an appropriate sewage utility was part of the subdivision
approval. Although the EA considers the ability for a wastewater solution to be expanded
to accommodate for the existing community or future growth, the facility is not being
designed to accommodate for additional population at this time. The potential to expand
the community would have to be completed through a municipal review and involve
review of municipal policies that would place it many years into the future. Expansion of
the facility to accommodate the existing community or additional growth would follow a
separate EA process in the future, if required.
The subdivision lands were previously used for several decades for agricultural lands.
Archaeological studies of the subdivision lands did not identify the presence of
significant cultural or archaeological resources. Environmental assessment of the
subdivision lands identified features associated with the Nottawasaga River and the
tributary to the north of the community as the main ecological features. The subdivision
lands do not provide ecological features nor habitat for Species at Risk.
7.1 System Concepts
The concept for sewage treatment includes the collection of raw sewage from connected
users and transportation to a central facility. At the central facility, raw sewage will be
treated to reduce environmental toxins and stabilize the influent waste.
For the Brookfield Marshall subdivision, two options were considered for a central
facility (a) the Angus Sewage Treatment Plant (STP), owned and operated by the
Township of Essa and (b) a new sewage treatment plant local to Baxter, which would
also be transferred to the Township of Essa for ownership and operation. Treatment
technologies must be adequate to meet or exceed typical effluent criteria to ensure that
unacceptable environmental impacts are not created.
AZIMUTH ENVIRONMENTAL CONSULTING, INC.

27

Phase IV Environmental Study Report (ESR), Baxter Wastewater Servicing

For both cases, treated effluent will be discharged to a surface water body. Discharge
from the Angus STP is discharged directly to the Nottawasaga River adjacent to the plant.
A local Baxter STP could discharge treated effluent either to the main branch of the
Nottawasaga River to the east of the subdivision or to the unnamed tributary of the
Nottawasaga River to the north of the Community.
7.2 Environmental Inventory
The subject lands do not pose environmental constraints on the construction and
operation of centralized servicing facilities. Environmental features are associated with
the Middle Nottawasaga River and the unnamed tributary of the Middle Nottawasaga
River within the northerly portion of the subject property. The following sections
provide an overview of the environmental characteristics of the subject, and surrounding
lands.
The western boundary of the Brookfield Marshall subdivision is a Canadian Pacific
Railway rail corridor, and lands further west are primarily of agricultural land use. Lands
surrounding the subject lands are either unused, agricultural, or existing residential land
use and thus does not pose any significant environmental constraints (Figure 2).
A large area to the west of the rail line is NVCA-regulated lands related to the flood
limits of the north tributary. In 2016, Azimuth conducted a Natural Heritage study on the
Brookfield Marshall subdivision lands and concluded that no portion of the subject
property is considered an area of high or moderate environmental constraint.
The lands located to the east consist primarily of agricultural land use, and are bounded to
the east and north by the valleys of the Middle Nottawasaga River or the unnamed north
tributary (Figure 2). The Middle Nottawasaga River is situated approximately 800m to
the east of the subject lands, and the tributary of the Middle Nottawasaga River is
approximately 615m to the north.
The Middle Nottawasaga River is a part of the Nottawasaga River that originates from
the Orangeville Reservoir in Orangeville, Ontario and flows northwards past the subject
lands to the west and empties into the Nottawasaga Bay in Wasaga Beach, Ontario. The
valley lands are regulated by the NVCA.
7.3 Physiography
The Site is located within the Simcoe Lowlands Physiographic Region of Ontario,
specifically within the Camp Borden sand plain (Chapman and Putnam, 1984). The
Simcoe Lowlands region was historically underlain by glacial Lake Algonquin. The
sands of the Camp Borden Sand Plain were brought into the basin by the Pine and Mad
Rivers. These loose, coarse-textured materials have been well drained by the
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entrenchment of the rivers of the area and are typically poor and prone to droughts
(Figure 3).
Surficial material at the Site consists of glaciolacustrine deposits composed of sand,
gravelly sand, and gravel representing near shore and beach deposits (Barnett, 1992).
The underlying bedrock geology has been described by the Ontario Geologic Survey
(OGS) as being composed of nodular to black laminated limestone of the Lindsay
Formation of the Simcoe Group (OGS, 2017). The Simcoe Group is Middle Ordovician
in age and is found at a depth of around 77m in the vicinity of the Site.
7.4 Soils and Topography
The relief of this settlement area can be described as generally flat to smooth sloping.
The lands slope to the southwest at elevations between 219meters above sea level (masl)
in the south, 221 masl to the west and 220 masl to the north and east.
The Brookfield Marshall Subdivision site is fairly flat and is located at an elevation of
220 masl. The Middle Nottawasaga River is located approximately 800 m to the east,
and an unnamed tributary of the Middle Nottawasaga River is located approximately 615
m to the north. The surface of the Site therefore gently slopes to the north and north east
toward each surface water feature.
The overburden soils are classified as Alliston sandy loam (Hoffman et al, 1962).
Alliston sandy loam is classified within hydrologic soil group “AB”. Group A soils has
low runoff potential and high infiltration rates even when thoroughly wetted, while Group
B soils have moderate infiltration rates when thoroughly wetted.
In most cases, potable water is reportedly obtained from an unconfined sand layer or a
deeper sand layer underlying silt material. Information obtained from Azimuth (2016)
indicate that a sandy surficial aquifer 4 to 5m deep reportedly served the majority of
residences in the early 1990s by means of shallow sandpoints, dug, and bored wells.
There is also a silty sand formation that supplied shallow drilled and bored wells, and
deeper sand aquifers (20 – 22m, 37 – 53m, and 60 – 72m) that supply deeper drilled wells
in the area. These formations are separated by finer-grained formations generally
described in the logs of local wells as clay & silt, silt, and sand & clay. Some records
indicate a surficial sandy clay layer near the surface. One well record (Well ID 5723173)
encountered limestone bedrock at a depth of 77.4 meters below ground surface (mbgs).
7.5 Ground Water Use
In 2018, Azimuth conducted a Water Well Survey of private wells within the area of the
Subject Lands. The survey asked the well owners/users about general information
regarding the wells located on their property (i.e. uses of well water). The survey was
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completed by twelve (12) well owners/users. The survey confirmed that the majority of
well users use well water for general uses (i.e. drinking, washing, cooking, and in their
gardens). A few responses also indicated using the well water for irrigation (lawn
sprinklers), as well as to fill their pool, and uses in power washers. The number of
residents at each household ranged from 2 persons to 5 persons.
7.6 Drainage
In the existing community, stormwater is controlled by lot level controls and roadside
ditching. Storm drainage is discharged from the community easterly along Murphy Road
or southeasterly behind the public school via a small tributary to the Nottawasaga River.
Runoff from the Brookfield Marshall subdivision will be collected via a storm sewer
network draining into a storm water management facility within Parcel No. 2 on the east
side of Denney Drive. The proposed stormwater facility will be a constructed wetland
with a bottom elevation of 216.0 masl which will match post development peak flows to
existing peak flows of all storms up to the 100-year event. The extended detention basin
is based on the 25mm storm event. The current facility design includes a subsurface
piped storm sewer outlet into the tributary of the Nottawasaga River approximately 615m
north of the Site.

8.0 ENVIRONMENTAL CONSTRAINTS AND OPPORTUNITIES
Environmental constraints are features that can be negatively impacted by the proposed
servicing. These constraints may be physical in nature (e.g. soils that lack structural
stability or slopes that are too steep) or may be related to the sensitive nature of
environmental features (e.g. sensitive aquatic habitat).
Based on the environmental inventory of the study area characteristics, we have
determined the following:
 The environmental land use designations within the study area are consistent with the
proposed development and the area as an established community. Improved servicing
is required to ensure growth, as anticipated by the Official Plan, can occur;
 The protection of surface water quality and quantity in the study area is important to
the protection of aquatic habitat / fisheries in watercourses;
 Vegetation is typical of that found throughout the area and does not represent a
unique or significant resource that cannot be affected;
 Removal of vegetation for facility development does not represent significant
constraints;
 Hydrogeological and geological conditions are generally consistent across the study
area, and therefore will be affected by all alternatives equally; and
 Both the County and Township Official Plans support the further development of
Baxter as a settlement node.
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Environmental opportunities are features that can readily support communal
infrastructure and include:
 Low in slope;
 Stable soils (overburden set back from steep slopes);
 Poorly drained with water table deeper than 1.2m below grade;
 Cleared areas; and
 Areas of existing agricultural use that can be re-defined.

9.0 DESCRIPTION OF ALTERNATIVE SOLUTIONS
This section assesses the alternative solutions that can be implemented to resolve the
problem identified in Section 4. Alternative solutions are defined as complete packages
that include location, technology, distribution / collection and operations.
The assessment of alternative solutions includes the following:


S1 – Do nothing



S2 - Upgrade or expansion of the use of individual systems



S3 – Sewage Pumping Station and forcemain



S4 - Local communal treatment system in Baxter



S5 - Limiting growth.

To assess the feasibility of the alternative solutions, the alternatives must be capable of
meeting the demands for the community, as outlined below.
9.1 (S1) Do nothing
For this alternative, no improvements or changes would be made to the existing systems.
This would negate the approval of the Brookfield Marshall subdivision but could allow in
filling of existing lots. We conclude that this is not a viable solution to meet the growth
goals of the community.
9.2 (S2) Upgrade or expansion of the use of individual systems
Existing septic systems can be utilized for the existing community and for limited
growth. Growth using individual systems is limited to in filling lots, estate residential
development, vacant lot development, or severance activity. The Brookfield Marshall
subdivision was approved on the basis that sewage services would be other than private
septic systems. We conclude that this is not a viable solution to meet the growth goals of
the community.
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9.3 (S3) Sewage Pumping Station and Forcemain to Angus
This would rely on maintaining the existing septic systems for the existing community
and implementing the Preferred Alternative that was identified in the 2012 Class EA,
which is building a new sewage pumping station and forcemain to the Angus STP to
serve the Brookfield Marshall Subdivision. In considering this alternative, the design
incorporates the complex elements that have been identified as required during the detail
design (which were not considered in the 2012 design basis), including air relief and
drain chambers and odour controls. The construction also must consider the complex
factors created by crossing rail lines and water courses. Operational requirements have
also been updated to be consistent with the completed detail design. We conclude that
this is a viable solution to meet the growth goals of the community, and is worthy of
further comparison.
Odour Generation: This alternative has the potential to create odour impacts from the
main sewage pumping station and at the air relief stations along the forcemain.
Odour-causing compounds may be released to the environment through the venting
systems as sewage enters partially filled tanks and the sewage displaces air within the
tank headspace. The venting air is released via tank stacks. Odour is primarily controlled
by ensuring that the sewage remains in an oxidized state. The system also includes
dosing of a biological inhibitor to control sulphate-reducing bacteria, which produce
hydrogen sulphide. Odour-causing compounds can be mitigated through separation
distance, dilution away from the stack location, oxidation or filtration.
Setbacks: Setbacks for a sewage pumping station are described in “Design Guidelines for
Sewage Works” (2008) as being “as far as practicable from any existing commercial or
residential area or any area that will probably be developed within the plant’s design
life.” Mitigation activities can be incorporated into facility design to reduce the setback
buffers, when a distance buffer cannot be readily attained. The design setback for the
SPS in Baxter is 60m.
For an SPS in Baxter, the noise-producing items may include items such as a diesel
backup generator and pumps. Noise mitigation can be provided for these items by
enclosing them in housings, inside the building or shielding with sound barrier walls.
The odour-producing items are likely to include the raw sewage pump stations and the
tank ventilation system. Control and mitigation for the production of odours can be
completed by incorporating functions to assist in reducing the potential impacts. These
design aspects include:
 Covering of all sewage tanks;
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Back up controls and equipment for aeration of sewage to reduce the potential for
the production of odiferous gases under anaerobic conditions;
Limitation of raw sewage balancing tanks where those tanks are maintained in an
empty condition, minimizing available headspace for the generation of gases;
Maximizing buffer distances to the west of the facility due to the main direction
of prevailing wind; and
Incorporation of positive ventilation control through manifold systems so that
head-space gases can be collected and treated prior to stack release, if required.

Active treatment by chemical addition of Bioxide (calcium nitrate) is required by the
Township for odour control in the SPS forcemain.
Location: The detail design of the sewage pumping station was completed by Brookfield
and its location is on the east side of Denney Drive within the same precinct as the
Brookfield Marshall subdivision stormwater management facility and the community
park. The southern limit of the sewage pumping station is located approximately 60m
north of the nearest existing residence property boundaries along both sides of Denney
Drive to the south, approximately 60m east of the nearest residential property boundary
along the west side of Denney Drive to the west and 300m south of the closest existing
residential property to the north. Figure 4 shows the design location for the sewage
pumping station and the proximity to neighbouring houses. The forcemain alignment to
Angus extends from the SPS location north on Denney Drive and the 5 th Line to Centre
Street in Angus, where it would discharge into an existing gravity sanitary sewer. The
forcemain route is approximately 9km long. The forcemain would be oriented along the
road right-of-way and includes four crossings of tributaries of the Nottawasaga River.
Discharge of Treated Effluent: Treated effluent from the Angus STP is discharged
directly to the Main Branch of the Nottawasaga River adjacent to the plant. Treated
effluent from Baxter would be mixed as part of the overall release from the plant.
Assimilative Capacity: The assimilative capacity for discharging of effluent from Baxter
at the Angus STP was considered as part of an updated feasibility evaluation (Appendix
5). The effluent criteria for the Angus plant are defined in their amended ECA (#7826BRPRAW), which was last updated in 2020. The plant is approved to discharge an ADF
of 5,511m3/day with a phosphorus objective of 0.2mg/L and a compliance criterion of
0.3mg/L. Based on the data from 2017 to 2019, the plant achieves an average effluent
concentration of 0.11mg/L. Under typical operating conditions, these concentrations
would not have a discernible effect on the river water quality.
The Nottawasaga River has average phosphorus concentrations that are higher than the
Provincial Water Quality Objectives (PWQO) and therefore the Nottawasaga River is a
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Policy 2 receiver. This means that the “water quality which presently does not meet the
Provincial Water Quality Objectives shall not be degraded further and all practical
measures shall be taken to upgrade the water quality to the Objectives.” (MOE 1994).
The observed concentrations of phosphorus are due to the fine-grained nature of the
sediments within the watershed, and also the land use practices which include a high
proportion of agricultural use.
9.4 (S4) Construct a local communal treatment system in Baxter
This option involves installing a municipal collection system that directs sewage to a
local municipal sewage treatment plant. The positive attributes for this alternative
include protection of the natural environment, a long term solution that will protect the
community and a requirement for an Environmental Compliance Approval (ECA) from
the MECP. An ECA will include operational criteria and monitoring requirements to
continuously evaluate system performance.
A conceptual design basis for a local treatment system will include the following main
components, which is similar to the design basis considered in the 2012 Class EA:
 Screening/grit removal to remove inorganic materials and items such as rags,
 Secondary treatment, typically using biological treatment to react organic wastes to
reduce organic loadings in the partially treated effluent,
 Clarification, to reduce suspended material, and leave these materials within the
secondary treatment system for further treatment or settling as sludge,
 Tertiary treatment to provide an enhanced degree of treatment for organics and metals
intended to provide a high quality effluent suitable for discharge,
 Disinfection to ensure that bacteria, viruses, and other pathogens are inactivated prior
to the discharge of effluent,
 Effluent discharge outfall works to release the fully treated effluent to the natural
environment, and
 Biosolids removal and management.
The 2012 Class EA concluded that pumping of sewage to Angus was preferred compared
to a local plant in Baxter because the required MECP approvals for a local plant were
perceived as arduous and that “high operations and maintenance costs would have the
largest cost on the Township and residents” compared to “a pumping station and
forcemain having a much lower operations and maintenance cost”. The 2012 Class EA
did not consider any incremental operations and maintenance costs that would affect the
Angus plant costs. Furthermore, the 2012 Class EA stated that a local plant would have
higher risk to public health and safety and the environment.
Several manufacturers and suppliers have created “package” plants that typically provide
a standardized design for primary and secondary treatment with options to provide
tertiary treatment or to address operational issues. These “package” plants are well-suited
AZIMUTH ENVIRONMENTAL CONSULTING, INC.

34

Phase IV Environmental Study Report (ESR), Baxter Wastewater Servicing

for smaller municipal systems and private facilities like holiday resorts, provincial parks
or remote residential communities that cannot be connected to a larger municipal service
area, such as condominium communities or recreational residential communities.
The use of “package” plant designs have engineering and approvals efficiencies because
they are typically standard designs that are scaled to meet the particular size of a
community. Thus, much of the engineering and design work have already been
completed and, in many cases, the suppliers have MECP conceptual approvals in place.
In addition, the “package” plants typically have been installed in multiple locations so
that the suppliers, contractors and installers are working with a product which they have
built many times before. There are a number of different package plant treatment
technologies that could be considered (e.g. rotating biological contactor (RBC),
sequenced batch reactor (SBR), modified sequenced batch reactor (MSBR), membrane
bioreactor (MBR), moving bed bioreactor (MBBR), extended aeration, activated sludge,
etc.). A technology and design can be available to best suit the needs of the community.
The plant construction should utilize materials that have a service life of at least twentyfive years and allow a robust degree of automation and process control. The degree of
automation and process control can also affect operating costs, as automation and remote
process control can result in lower manpower and O&M costs.
Odour: This alternative has the potential to create odour impacts from the main sewage
treatment tankage, including the balancing chamber and primary reaction vessels,
although odour generation is typically low or negligible at small municipal plants.
Odour-causing compounds may be released to the environment through the venting
systems as sewage enters partially filled tanks and the sewage displaces air within the
tank headspace. The venting air is released via tank stacks. Odour is primarily controlled
by ensuring that the sewage remains in an oxidized state, which limits the formation of
the odour-causing compounds. Further mitigation is provided through separation
distance, dilution away from the stack location, oxidation or filtration. Within the plant,
air emissions can be controlled to a single point to simplify controls, if they are needed.
Setbacks: Setbacks are prescribed under MOE Guideline D-2 (Compatibility Between
Sewage Treatment and Sensitive Land Use) (MOE, 1996). According to the guideline,
setback distances are measured “from the periphery of the noise/odour-producing sourcestructure, to the property/lot line of the sensitive land use.”
The recommended setback for sewage treatment plants with a capacity of less than
500m3/day is 100m. In addition, the guideline states “A separation distance of less than
100 meters may be permitted, however a qualified professional must produce a study
showing the feasibility of the distance based on:
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a) the application of noise reduction equipment to any potential noise source(s), and;
b) the degree and type of odour mitigation applied to the facility;
c) other contaminants of concern (i.e. aerosols) which may need to be addressed.
Section 3.3 of Guideline D-2 acknowledges that mitigation activities can be incorporated
into facility design to reduce the setback buffers, when a distance buffer cannot be readily
attained.
For a sewage treatment plant in Baxter, the noise-producing items may include items
such as a backup generator, pumps, or the aeration blowers. Noise mitigation can be
provided for these items by enclosing them in housings, inside the building or shielding
with sound barrier walls.
The odour-producing items may include the tank ventilation system, and wastewater
screening and sludge transfer facilities. Control and mitigation for the production of
odours can be completed by incorporating functions to assist in reducing the potential
impacts. These design aspects include:
 Covering of all sewage tanks;
 Back up controls and equipment for aeration of sewage to reduce the potential for
the production of odiferous gases under anaerobic conditions;
 Limitation of raw sewage balancing tanks where those tanks are maintained in an
empty condition, minimizing available headspace for the generation of gases;
 Maximizing buffer distances to the west of the facility due to the main direction
of prevailing wind; and
 Incorporate positive ventilation control through manifold systems so that headspace gases can be collected and treated prior to stack release, if required.
Based on experience at other facilities, active treatment is typically not required as long
as the sewage is maintained in an aerobic state where it is exposed to the atmosphere.
For Baxter, odour control is not considered a requirement for the initial plant design, but
the ability to readily add odour control should be incorporated into the design criteria.
The Township has requested that odour control, consisting of carbon filtration, be
included on the ventilation for the wastewater tanks. The tank ventilation will be
controlled through a common header and carbon filtration will be implemented.
Location: Potential locations for a local plant were evaluated and identified in the
Phase 3 Report. The information presented in this section is to provide general
information on options considered for locating a local treatment plant, The land
requirement for a communal sewage treatment plant is approximately 0.1 to 0.25ha,
depending on the process and design of the facility.
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There are a number of viable locations within the communal lands that form part of the
Brookfield Marshall subdivision, or other Township-owned lands. The possibility also
exists for the acquisition of additional lands, should they form a preferred location.
Figure 5 identifies five Candidate Precincts that are viable locations for an STP that were
considered during Phase 3. Each of the Candidate Precincts is considerably larger than
the land requirement for the plant so that site optimization is possible. Candidate Precinct
1 includes the area where the SPS was designed, on the east side of Denney Drive at the
south end of the stormwater pond. This area also includes the lands on the east side of
the stormwater pond, the community park and a parking area. The layout of this area
could be optimized to maximize the setback distance to existing and new residences.
Candidate Precinct 2 is similar in orientation but is just east of the stormwater block for
the subdivision. Candidate Precinct 3 is located east of the Brookfield Marshall
subdivision and adjacent to the valley of the Main Branch of the Nottawasaga River.
Candidate Precinct 4 is located adjacent to the municipal baseball diamond in the
southwest area of Baxter. Candidate Precinct 5 is located at the north end of the former
landfill south of Baxter.
Discharge of Treated Effluent: A discharge mechanism for a local plant was evaluated
and identified in Phase 3 of the Class EA. The information presented here is to
provide general information on options available. In the 2012 Class EA, two disposal
options were considered for discharge of treated effluent; subsurface disposal, or direct
discharge to a surface water body. The 2012 Class EA concluded that discharge using
subsurface disposal was not viable because of the low-moderate permeability of the
shallow soils. This conclusion is valid based on the soil conditions, and therefore
subsurface disposal is not considered further as a disposal option.
Surface disposal has two potential receiving bodies, being discharge eastward to the main
branch of the Nottawasaga River, or northward to the tributary of the Nottawasaga River.
There are several design concepts for either of these two options; in general, discharge
would involve piping of effluent to the receiving body. If the discharge was to go to the
north tributary, the treated effluent could be (a) discharged to the subdivision stormwater
pond that also discharges to the north tributary, (b) discharged into the stormwater pond
outlet structure, which has a direct gravity pipe discharge to the tributary, or (c) piped
separately to the tributary. In their review comments of the ACS Update (2020), the
MECP indicated that MECP does not generally support the discharge of STP effluent via
a stormwater pond. Discharge to the north tributary is opposed by some members of the
community, particularly residents that live along Denney Drive between the Brookfield
Marshall subdivision and the tributary. The Phase 3 Report concluded that discharge to
the main branch of the Nottawasaga River is preferred.
Assimilative Capacity: The assimilative capacity evaluation for a local plant was updated
(Azimuth, 2020) to determine the feasibility to discharge treated effluent. The
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Nottawasaga River has average phosphorus concentrations that are higher than the
Provincial Water Quality Objectives (PWQO) and therefore the Nottawasaga River is a
Policy 2 receiver. This means that the “Water quality which presently does not meet the
Provincial Water Quality Objectives shall not be degraded further and all practical
measures shall be taken to upgrade the water quality to the Objectives.” (MOE 1994).
The observed concentrations of phosphorus are due to the fine-grained nature of the
sediments within the watershed, and also the land use practices which include a high
proportion of agricultural use.
The ACS Update (Azimuth, 2020) was submitted to the MECP for review and to initiate
discussions regarding proposed effluent criteria. The initial review comments from the
MECP indicate that MECP does not have major concerns regarding the discharge to the
main branch of the Nottawasaga River as the river has adequate assimilative capacity.
The MECP also indicated that they do not support discharge to the northern tributary
without more detailed flow analysis to demonstrate that the assimilative capacity of the
tributary is sufficient. Following further MECP comments on the ESR (Azimuth, Nov
2021), the assimilative capacity evaluation was revised to address MECP comments, to
reflect refined sewage capacity estimates and was focussed just on the potential discharge
of treated effluent to the Main Branch of the Nottawasaga River. This report (Azimuth,
2022) has been appended as Appendix 5. The changes in the calculations requested by
the MECP are generally less conservative than the original methods used, and therefore
the revised report presents the same proposed effluent criteria and conclusions.
The Angus STP has a phosphorus objective of 0.2mg/L and a compliance criterion of
0.3mg/L, and has achieved an average concentration of 0.11mg/L from 2017 to 2019. A
local plant in Baxter would be able to utilize current technology and could achieve a
higher degree of treatment, with a proposed phosphorus objective of 0.15mg/L and a
proposed compliance criterion of 0.2mg/L for discharge to the main branch of the
Nottawasaga River. This would be approximately equal to a typical loading from a local
plant of 6.7kg/year in phosphorus discharge from a local plant (i.e. based on typical
effluent concentrations and typical volumes as a portion of design volumes). In both
cases, the net change in the concentration of phosphorus in the river would not be
quantifiable, however, the loading for the local plant would be approximately 9.5% lower
under typical operating conditions (for the proportion of effluent originating from the
Brookfield Marshall subdivision). This would be approximately equal to a reduction of
0.7kg/year in phosphorus discharge.
A summary of the calculation results is shown in the following table.
As the 2012 Class EA identified the discharge of treated effluent in Angus as part of the
Preferred Alternative, an amendment to a local STP with lower effluent limits represents
a reduction in the net loading that would reach the Nottawasaga River.
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Table 4: Summary of Estimated Change in River Phosphorus Levels
Incremental Increase Under Specified Flows
Effluent
Concentration
mg/L

Effluent Annual
Flow
Loading
L/s
kg/a

Average Flow
mg/L

7Q2
mg/L

7Q20
mg/L

Angus River Flows (L/s)
Angus STP
Objective
Limit
Typical

0.2
0.3
0.11

3.28
3.28
2.13

20.7
31.0
7.4

10341
0.000056
0.000085
0.000020

1826
0.000269
0.000403
0.000096

1332
0.000556
0.000834
0.000199

Baxter Main Branch Flows (L/s)
Baxter Main Branch Objective
Limit
Typical

0.15
0.2
0.1

3.28
3.28
2.13

15.5
20.7
6.7

9940
0.000050
0.000066
0.000022

1755
0.000205
0.000273
0.000089

1280
0.000424
0.000565
0.000184

The phosphorus loading is also offset by the conversion of agricultural lands to an urban
use, which is approximately 6.7kg/year for the Brookfield Marshall subdivision. A
similar evaluation was completed for other key effluent parameters. The following table
summarizes the preliminary criteria that have been proposed to the MECP, and will be
finalized through an Environmental Compliance Approval application for the plant.
However, the assessment demonstrates that a local plant is feasible.
Table 5: Proposed Effluent Criteria for a Local Wastewater Treatment Plant
Parameter
Design Objective*
Compliance Criteria*
CBOD5 (mg/L)
5
10
TSS (mg/L)
5
10
Total Phosphorus (mg/L) for 0.15
0.2
Discharge to Main Branch
0.4 (Jun 1 to Oct 31)
Total Ammonia (mg/L)
0.6 (Jun 1 to Oct 31)
2.5 (Nov 1 to May 31)
3.1 (Nov 1 to May 31)
150
E. coli (CFU/100mL)
200
*based on monthly average (except E. coli based on geometric mean)

9.5 (S5) Limiting growth
Limiting growth refers to changes that might be implemented for the Brookfield Marshall
subdivision to reduce or eliminate the need for a sewage treatment solution. The
Brookfield Marshall subdivision, including the residential area and the lands allocated for
stormwater controls and park, represents the main area for future growth and has an area
of approximately 33 hectares. The Brookfield Marshall subdivision was draft plan
approved in 2010 and one of the conditions of approval was the construction of a suitable
wastewater facility, which has led to these associated studies. Conversion of these lands
to an estate residential concept might allow the use of private septic beds; however, this
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does not meet growth planning requirements for the Township, the County nor the PPS.
This alternative is not a viable solution to meet the growth goals of the community.

10.0 EVALUATION OF ALTERNATIVES
An evaluation of the alternatives has been compiled on the basis of a number of factors.
There are two main types of factors. The first type is mandatory factors where an
alternative must satisfy the conditions in order for an alternative to be considered further.
The second type is comparative factors that are evaluated for the alternatives and can be
scored to provide a relative preference. The sections immediately below describe each
factor and the attributes that are considered desirable. The results are presented in tabular
form at the end of this section.
10.1 Mandatory Factors
For an Alternative to be further considered, it must be capable of meeting all Mandatory
Factors. In general, the Mandatory Factors address whether the Alternative meets
required conditions for approval and will be capable of supplying the needed services.
10.1.1 Meets the Ontario Building Code (OBC) or the Ontario Water Resources Act
(OWRA)
The Preferred Alternative must be able to meet the design standards and treatment
objectives that are required. The OBC defines criteria for private systems (septic beds)
and the OWRA defines processes for communal systems.
All of the alternatives receive a pass for this factor.
10.1.2 Meets Provincial Policy Statement
The 2020 Provincial Policy Statement (Section 1.6.6) defines preferential modes of
implementing water and wastewater services, and also facilitates planned orderly growth
across the Province.
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) receive a pass for this factor as both represent municipal
ownership of centralized services. S1 (Do nothing), S2 (Upgrade or expansion of the use
of individual systems) and S5 (Limiting growth) receive a fail for this factor. S1 and S5
are contrary to growth and extended use of S2 is not suitable for growth in settlement
areas.
10.1.3 Meets County Official Plan
Section 4.7 of the County Official Plan describes policies for types of services and
prioritizes municipal, then private communal and lastly private services. The servicing
priority is also coupled with the focus of development within settlement areas and that
services are financially supported by their users.
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Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) receive a pass for this factor. S1 (Do nothing), S2
(Upgrade or expansion of the use of individual systems) and S5 (Limiting growth)
receive a fail for this factor. Extended use of S2 is not suitable for growth in settlement
areas and S1 and S5 are contrary to growth.
10.1.4 Meets Township Official Plan
Section 3.3 of the Township Official Plan recognizes the urban residential development
in Baxter on the basis of partial services. Section 5 of the Official Plan presents the
Growth Management Strategy that focuses on growth of Angus, Thornton and Baxter.
The Township has identified that the majority of the growth will be focused in Angus and
that there currently are no additional subdivision plans for Baxter. Within Baxter, there
are a small number of in-fill lots, a small number of undeveloped parcels and some
opportunities within the Baxter industrial lands. Section 25 of the Official Plan describes
a preferred hierarchy for municipal systems, then municipally owned communal systems
and lastly individual services.
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) receive a pass for this factor. S1 (Do nothing), S2
(Upgrade or expansion of the use of individual systems) and S5 (Limiting growth)
receive a fail for this factor. Extended use of S2 is not suitable for growth in settlement
areas and S1 and S5 are contrary to growth.
10.1.5 Can be Approved by the MECP
This factor addresses that the system should fall within the general scope of systems that
can be approved by the MECP and conforms to typical system requirements that are
proven technologies.
All of the alternatives receive a pass for this factor because each alternative within its
own right can be approved for use. However, S2 (Upgrade or expansion of the use of
individual systems) has restrictions as the systems can be used individually, but in a
community setting, additional requirements must be incorporated to avoid ground water
and surface water contamination.
10.1.6 Capable of Achieving Appropriate Effluent Criteria
This factor addresses that the Preferred Alternative has suitable treatment efficiency to
meet the intended treatment targets without requiring unusual or exceptional
circumstances.
All of the alternatives except S1 (Do nothing) receive a pass for this factor because each
alternative within its own right can be approved for use. It is noted that the effluent
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criteria for each alternative would be different, reflecting the ability of the technology.
S1 would not allow the Brookfield Marshall subdivision to be constructed. S2 (Upgrade
or expansion of the use of individual systems) would have additional requirements within
the community, which could reflect the installation of tertiary treatment systems, larger
lots or restrictions to the number of homes.
10.1.7 Regularly Used in South-Central Ontario for Similar Sized Communities
This factor addresses that the desire to have a system that has a proven track record for
the treatment of residential wastewater from communities similar in size to Baxter.
Similar communities are those in south and central Ontario and are primarily residential
communities of 400-1,800 people.
All of the alternatives, except S1 (Do nothing) and S5 (Limiting growth), receive a pass
for this factor. S1 and S5 are not a common approach to facilitating growth and
development in a settlement area.
10.2 Summary of Mandatory Factors
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) receive a passing grade for all Mandatory Factors and
warrant further analysis. S1 (Do nothing), S2 (Upgrade or expansion of the use of
individual systems) and S5 (Limiting growth) receive a failing grade for several criteria
and therefore these alternatives were not considered for analysis using the Comparative
Factors.
10.3 Comparative Factors
A scoring system is utilized for the comparative factors, using a range of scores from 1 to
10, with a score of 10 being assigned to the alternative that is best suited, and the other
alternatives being assigned a proportionately lesser score, that reflects the degree to
which the other alternatives are more poorly suited. Therefore, the scoring for each
factor is a relative comparison for each factor. This process allows different alternatives
to receive the same score, if they provide equally desirable performance for that factor.
10.3.1 Allow New Development and Growth of the Community
This factor considers the ability to expand services if required to facilitate future
development.
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) received the same score (10) for this factor. Both
alternatives would allow expansion of services to a certain capacity, which is limited to
their hydraulic capacity. Alternative S3 is limited by the diameter of the forcemain to
Angus and by pump capacity in the sewage pumping station. Alternative S4 is limited by
the wet weather capacity of the plant, or by the capacity of the discharge outlet. While
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both allow finite expansion, both would require additional infrastructure beyond that
point.
10.3.2 Address Potential Future Need for Existing Properties
An alternative that can be adapted to allow expansion of services within the existing
community is preferred as it provides mitigation potential for the Township if there were
requirements to provide wastewater services to the existing community in the future.
Under current conditions, existing properties are served by private septic systems, which
is a suitable solution and it is the preference of most residents to continue to use private
services. This factor considers the ability to expand services if required to mitigate
failing private systems.
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) received the same score (10) for this factor. Both
alternatives would allow expansion of services to a certain capacity, which is limited to
their hydraulic capacity. Alternative S3 is limited by the size of the wet well, the
diameter of the forcemain to Angus and by pump capacity in the sewage pumping station.
Further expansion would require twinning of the forcemain. Alternative S4 is limited by
the wet weather capacity of the plant, or by the capacity of the discharge outlet. While
both allow finite expansion, both would require additional infrastructure beyond that
point.
10.3.3 Minimize Use of Land for Utilities and limit Sterilization Through Setbacks
This factor addresses the requirement for setbacks and the amount of land in order to
enact an alternative. While the factor specifically relates to land, it also reflects to
separation distances to sensitive land uses and allow higher lot densities appropriate for
settlement areas.
The land area associated with the detail design of the SPS and forcemain (S3) includes
approximately 0.15ha for the SPS and supporting structure. The land requirement for a
local sewage treatment plant (S4) is approximately 0.1 to 0.25ha, depending on the
treatment components that are to be incorporated into the system.
Alternatives S3 (Sewage pumping station and forcemain to Angus) received a score of a
10 and S4 (Local communal treatment in Baxter) received a score of 8 for this factor.
The setback built into the design for the Alternative S3 is 60m and the recommended
setback for Alternative S4 is 100m. The land requirements for S4 are also slightly larger
because the treatment system requires incrementally more land, and the setback around
the STP is larger as well.
On the basis of MECP Guideline D-2 (August 1996), separation distances are measured
from the periphery of an odour-producing source to the property boundary of the
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sensitive land use. The design ADF to serve the Brookfield Marshall subdivision is
227m3/day. For plants with a capacity below 500m3/day, the recommended separation
distance is 100m. For plants with a capacity between 500 and 25,000m 3/day, the
minimum separation distance is 100m with a recommended separation distance of 150m.
The separation distance can be reduced by incorporating treatment for noise and odour
into the facility design. Lands within the setback area are frequently used as public lands,
which could include park, stormwater management, Environmental Protection (EP), other
utilities or communal features. Sensitive uses such as residential or schools are typically
excluded from the setback areas.
10.3.4 Public Safety
The factor addresses public health and safety that the system is inherently safe and can
adequately segregate noxious substances (i.e. raw sewage and emitted gases) from regular
points of community contact. This includes during normal operations and also in the case
of plant upset. A maximum score would be achieved for a facility that has minimal risk
of contact.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 7
and S4 (Local communal treatment in Baxter) received a score of 10 for this factor. The
existing approved ECA for S3 has a reserve capacity equal to 2 hours of storage at the
ADF. Reserve capacity for Alternative S4 is not designed yet, however a typical Best
Management Practice (BMP) would utilize emergency storage of approximately 6 hours
at the ADF. It is also a standard BMP that both systems would have emergency diesel
power which also alleviates the risk of overflow. Alternative S3 also has higher potential
of risk because the underground forcemain extends from Baxter to Angus within the road
right-of-way, with numerous watercourse crossings. There is additional risk along this
route due to traffic mishaps causing damage and at water crossings.
10.3.5 Social Environment
This factor reflects the potential for negative impacts on the existing community, existing
residential areas and recreational areas. Within the Township Official Plan, Objective #6
for the purpose of the Plan is “to ensure that any changes in the physical structure of the
Township will be in harmony with the social, economic, and financial needs of the
Township while taking into consideration the proper management of natural resources
and environmental concerns;”. The goal of this objective is to identify and preserve areas
of social significant by ensuring that the land uses ensure the continuation of the
Township’ heritage. Potential impacts relate to residential property, community facilities,
access within the community, pedestrians and cyclists. Noise impacts and air quality are
also possible social factors, however, these have been addressed as separate factors in
Sections 10.3.8 and 10.3.9 below.
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Both Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) have neutral impact on the Social Environment during
regular operations, as the facilities are relatively unobtrusive and would be located in
areas that are segregated from the existing residential community. There are no areas of
social significance that would be impacted by either alternative. Therefore both
Alternatives S3 and S4 received the same score of 10 for this factor.
10.3.6 Cultural Environment
This factor reflects the potential for cultural heritage and archaeological resources to be
affected by the Alternatives. Within the Township Official Plan, Objective #8 for the
purpose of the Plan is “to protect, conserve, and manage the Township’s archeological
and cultural heritage;”. The goal of this objective is to identify and preserve significant
historical and cultural buildings and structures which reflect the rich history of the
Township and its residents.
The land requirements for Alternative S3 (Sewage pumping station and forcemain to
Angus) are primarily within the existing road allowance so have no resource potential.
The proponent commissioned archaeological studies of the Brookfield Marshall
subdivision lands. This work included a Stage 2 assessment to visually inspect the
development area, including the park, stormwater management facility and sanitary
pumping station blocks, using methodologies approved by the Ministry of Heritage,
Sport, Tourism and Culture Industries (MHSTC) and no significant artifacts were found
that would trigger further evaluation. If other lands were being considered for use, there
is an obligation to conduct appropriate archaeological studies in advance of construction.
In addition, there are no heritage buildings within or in proximity to the lands. Therefore
both Alternatives S3 and S4 received the same score of 10 for this factor.
10.3.7 Aesthetic Appearance
This factor addresses both the appearance of a facility so that the facility fits within the
standard appearance in the community and also that the facility does not create
aesthetically unpleasing circumstances. Aesthetic aspects related to noise and odour are
incorporated in Sections 10.3.8 and 10.3.9 below.
Alternatives S3 (Sewage pumping station and forcemain to Angus) and S4 (Local
communal treatment in Baxter) received the same score (10) for this factor. Both
facilities can be designed to be attractive and fit within a community.
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Plate 1: Example of SPS and wetwell

Plate 2: Example of water/wastewater building
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10.3.8 Noise
This factor addresses the mechanisms at the facility that produce noise and the extent to
which noise can be avoided or controlled through shielding. A facility that avoids
creating noise is preferred compared to one that creates noise and relies on mitigation.
Noise is one aspect that members of the community highlight as a concern for their
quality of life.
For Alternative S3 (Sewage pumping station and forcemain to Angus), noise is
potentially created by the backup diesel genset and forcemain pumps. The diesel genset
would only operate for an extended period of time if there was a significant electricity
outage, although they are also typically tested on a monthly basis to ensure they instigate
correctly. The noise from the forcemain pumps is contained within the SPS.
For Alternative S4 (Local communal treatment in Baxter), noise is potentially created by
the backup diesel genset and blowers or pumps within the plant. The diesel genset would
only operate for an extended period of time if there was a significant electricity outage,
although they are also typically tested on a monthly basis to ensure they instigate
correctly. The noise from the pumps is contained within the STP tanks and blowers are
typically enclosed in a muffled enclosure.
Alternatives S3 and S4 received the same score (10) for this factor. Both facilities can be
designed to minimize and control noise equally.
10.3.9 Odour
This factor addresses the mechanisms at the facility that produce odour and the extent to
which odour can be avoided, controlled, or mitigated. A facility that avoids creating
odour is preferred compared to one that creates odour and relies on mitigation. Odour is
one aspect that members of the community highlight as a concern for their quality of life.
Odour effects can be separated into two aspects – the first is the degree to which the plant
produces odour that is aesthetically poor for surrounding neighbours, and the second is
the engineering aspects associated with odour elimination, control and mitigation.
Odour can be created under routine conditions, due to the headspace in tankage and
opportunity for wastewater to become anaerobic which produces an environment
favourable to odour production. It can also be produced during pre-screening and sludge
handling, particularly if the sludge is not stabilized. This type of odour is typically at
lower levels but is longer lasting as it is a by-product of routine operations.
Odour can also be created when operating conditions become unbalanced or upset;
odiferous gases can be created at higher concentrations and typically have a short
duration until balanced conditions are restored. The wastewater may generate
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malodorous compounds such as sulphide or nitrogenous compounds, mercaptans or
organic compounds. Provided that a plant has a design that allows monitoring and
control of the wastestream environment, upset conditions should occur infrequently (i.e.
less frequently than every few years). Similar conditions can occur in an SPS if the
wastewater is anaerobic or is a function of wastewater chemistry. As the Baxter SPS (S3)
does not include operations to change the wastewater chemistry, mitigation is then
required to limit odour impacts.
Under normal operations, S3 has greater geographic potential for odour release. This
type of odour can be emitted from the sewage pumping station, and air relief valve
chambers along the forcemain alignment, which are considered additional odour point
sources. This is recognized by the inclusion of a stack fan with carbon filter to actively
vent headspace gases and Bioxide addition as part of the process for S3 to control the
odour at the beginning of the forcemain. Further mitigation would be possible by
filtering or treating the air at each vent point.
S4 has a greater potential for odour release at the plant location as there are multiple
processes that can individually allow odour to be created. S4 has the opportunity to
control odour by aerobic management, and mitigation processes are a contingency versus
a requirement of design. Small community plants usually do not have odour containment
as it isn’t warranted (e.g. Shakespeare, King Valley, Emerald Hills, Minett Red Leaves,
Mono (Island Lake), Westhill and Wyndance). Odour can be mitigated by controlling
ventilation (i.e. maintaining positive ventilation through odour source areas, using that air
in the treatment process and then treating or filtering that air prior to venting to the
natural atmosphere), carbon filtration or chemical addition. However, it is noted that
odour control measures are typically included within plant design, so that these features
can be constructed either during initial construction or on an as-needed basis.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 7
and S4 (Local communal treatment in Baxter) received a score of 10 for this factor. Both
facilities can be designed to control odour. S3 has a greater risk of creating odour
because it does not include oxidation in the SPS and includes significant tank headspace
that is actively vented on a continuous basis. This is offset by the incorporation of active
odour controls - dosing with a biological inhibitor and air filtration. For S4, active odour
control is not typically required in the design of a treatment facility that ensures aerobic
conditions or uses alternating cycles of aerobic and anaerobic conditions, as this avoids
odour generation. For S3, odour mitigation would be incorporated into the plant design
to ensure a suitable design for Baxter.
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10.3.10 Traffic
Traffic is an empirical factor regarding how much additional traffic is created by an
alternative, particularly through Baxter on Denney Drive and Murphy Road (County
Road 21), and how the associated traffic affects the traffic pattern.
Alternative S3 will involve traffic that consists of a routine site visit by an operator to
ensure the SPS is operational (i.e. one vehicle for 1-2 partial days each week and
typically using a car or pickup). Additional traffic at the SPS would be associated with
chemical deliveries (estimated once per month) and would be a medium-sized box truck.
On Denney Drive, routine operational checks at each of the air relief valves, drain valves
and the backpressure sustaining valve stations are required. These latter checks have the
highest opportunity to affect traffic because they have the opportunity to shut down one
lane or a partial lane on Denney Drive between Baxter and Angus and will require traffic
control. The manufacturer specifications are that operational checks are required on a
regular basis (e.g. quarterly). There are 15 valve stations that will require routine
operations.
Alternative S4 will involve traffic for a routine site visit by an operator to ensure the STP
is operational (i.e. one vehicle for 1-2 partial days each week and typically using a car or
pickup). Additional traffic is associated with delivery of chemical products, and sludge
removal. The number of loads will depend on the design of the system. For example, if
the plant includes sludge stabilization and thickening, the sludge removal is expected to
be 2-4 loads (by medium-sized (~30,000L) tanker) every two months. Normally, loads
would be scheduled on the same or concurrent days. All traffic for this alternative would
be regular traffic on the traveled roads, and would have a driveway and turnaround area
within the plant precinct.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 8
and S4 (Local communal treatment in Baxter) received a score of 10 for this factor. Both
facilities will have minimal effect on traffic volumes and the traffic to the SPS or the STP
themselves is minor. S3 will generate additional traffic on Denney Drive related to the
periodic inspection and maintenance of the valve chambers along the FM alignment that
will occasionally influence traffic on Denney Drive.
10.3.11 Addresses Desires of Existing Residents
Through direct comment and previous submissions, members of the community desire an
alternative that protects the natural environment, protects their health and safety, is
aesthetically pleasing, does not have a negative effect on property values and is paid for
by the people who actually are served by the plant. Residents of the existing community
have also stated that they do not wish to be forced to connect to a new facility. Nine (9)
people have provided written comments; two (2) explicitly are against an STP in Baxter
and one (1) is explicitly in favour of an STP in Baxter. Others do not like particular
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aspects, such as the potential to discharge to the North Tributary, potential impacts of
odour and noise or potential impacts to human health or environmental impacts.
Alternative S4 (Sewage pumping station and forcemain to Angus) received a score of 10
and S3 (Local communal treatment in Baxter) received a score of 8 for this factor. Both
facilities can generally meet the desires of existing residents. S3 would have a prolonged
construction schedule for the forcemain that would affect traffic on Denney Drive.
10.3.12 Addresses Desires of Developer
The developer desires to have a solution that will meet the needs of the Brookfield
Marshall subdivision and provides a timely and cost-effective solution that appropriately
safeguards the natural environment. A solution preferred by the Developer will have a
short construction timeframe and be commissioned shortly after the commencement of
operations, and be in a position to turn over ownership and operations to the Township.
The capital cost aspects are addressed separately in Sections 10.3.19.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 8
and S4 (Local communal treatment in Baxter) received a score of 10 for this factor. S3
will take a longer period for construction and has significantly higher capital costs.
10.3.13 Willing Host (Lands Available)
This factor considers whether the required land is available and / or is already controlled
by the developer or the Township. Alternative S3 would be constructed in the approved
location on the east side of Denney Drive in a block that is approximately 0.15ha in area.
Information on viable locations for Alternative S4 is presented in Section 9.4 above, and
would require up to approximately 0.25ha in area.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 10
and S4 (Local communal treatment in Baxter) received a score of 8 for this factor. Both
facilities could be constructed on lands already owned by the developer in Baxter and
within municipal road rights-of-way. Neither alternative requires expropriation.
Should S4 be the preferred option, additional lands may be required should the discharge
be directed to the east to the main branch of the Nottawasaga River. In addition, if the
STP site needs additional lands to accommodate the facility, additional lands may be
required. In this instance, the lands could be readily obtained by Brookfield.
10.3.14 Proven Technology and Track Record
The selected alternative should utilize a technology that has been readily proven and has
demonstrated success for other communities in Ontario are preferred. This is similar to
one of the mandatory criteria and is included as a comparative criterion as this factor also
has comparative value.
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The treatment component for Alternative S3 (i.e. the Angus Centre Street STP) has a
proven track record and is capable of handling the wastewater from Baxter. The Angus
plant was originally approved in 1980, and its approvals have been updated in 1999,
2004, 2005 and 2015.
For Alternative S4, there are a variety of small communal plants that serve communities
like Baxter and have a proven track record for more than a decade. These treatment
plants include examples of package plants, as well as some that have followed an
engineering design process. The main technologies that are typically used include SBR
and modified SBR. Bioreactors and RBC’s are used less frequently and are more prone
to upset unless they are operated diligently. These technologies are used as they have a
small form factor, are adaptable to a range of design capacities and are available as
package plants. The following table summarizes some of these examples.
Table 6: Examples of Communal Plants Serving Smaller Communities
Township/
County

Population
Centre

Type of
Sewage
Treatment

municipal

Main
TechnologySecondary
Treatment

Perth East

Shakespeare

Tiny

Snow Valley
Highlands

municipal

modified SBR

Tiny

Snow Valley
Royal Oaks

municipal

modified SBR

King

King Valley

private

fixed bed
biofilter

WhitchurchStouffville

Wyndance

Dufferin

Mono (Island
Lake)

municipal

Minett

private

Muskoka

Clearview

Creemore

private

municipal

modified SBR

modified SBR

RBC

modified SBR

MBR

Additional
Treatment
chem addition,
tertiary filtration,
UV
screening, grit
removal, chem
addition, tertiary
filtration
chem addition,
tertiary filtration
chem addition,
tertiary filtration,
UV
chem addition,
tertiary filtration,
UV
chem addition,
tertiary filtration,
UV
chem addition,
tertiary filtration,
UV, sludge
stabilization
screening, aeration,
chem addition, UV,
sludge stabilization

Year
Operational

2010

Design
Capacity
(m /day)

Receiver for
Treated
Effluent

329

Stream

3

2005

260

beds

2012

260

beds

2003

116

irrigation reuse

2007

2016

2008

1999

245

365

245

860

CBOD5 TSS

TP

Compliance Criteria (mg/L)
Total
Ammonia E.coli (#
Ammonia
plus
organisms/
Nitrogen nitrate Nitrate
100mL)

10

10 0.3 / 0.5

15

15

15

15

1

30

30

2.5

25

25

10

10

15

15

10

10

3

100

7
7

2.5

22

irrigation reuse
1 3.0/5.0

200

beds
2

3

wetland
0.35

2.5

100

Nottawasaga
River
0.2 2.0/4.0

200

Alternative S3 (Sewage pumping station and forcemain to Angus) and Alternative S4
(Local communal treatment in Baxter) both received a score of 10 for this factor. Both
facilities have been proven over time with successful examples; however, forcemains of
this length serving small communities are not common to link rural settlement areas.
10.3.15 Allow for Mitigation or Repair if the System Malfunctions
This factor addresses the degree to which an alternative can be maintained and repaired
on an as-needed basis. Alternatives that can be repaired and maintained with readily
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available and industry-standard components are preferred. Systems that require
components that are proprietary or special order are preferred less.
As a 9.15km long forcemain is required to convey flows to the Angus Centre Street STP,
Alternative S3 poses several operational / design issues relative to the predicted sewage
volume. The forcemain is a 200mm forcemain and has an internal volume of
approximately 285m3, which is larger than the Design Average Day Flow (ADF) of
227m3. The SPS is designed as a 3m diameter wet well and has 0.19m operating depth,
meaning that each batch is approximately 400L in volume and more than 500 batches
would be pumped on an average day. The design velocity in the forcemain is 0.6m/s,
which is below the MECP recommended range of 0.8 to 2.5m/s. Therefore the
wastewater flow regime is at or below the lower range where clogging is a potential risk.
This risk is frequently a concern for long forcemains with limited wastewater volume.
These aspects are addressed through enhanced operations such as flushing with clean
water, which can have an effect on the total volume of wastewater transferred to Angus.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a 9 and S4
(Local communal treatment in Baxter) received a score of 10 for this factor. S3 received
a lower score because of the potential issues to identify leaks / failures, particularly where
the forcemain is beneath the roadway or rail, or at water crossing. Small scale leaks are
can be difficult to detect, and yet can have significant impact. Because the forcemain
component of S3 is a transfer process, issues are resolved by mitigation, whereas for
Alternative S4, issues can be resolved by modifying treatment requirements to eliminate
the issue.
10.3.16 Protect Ground Water Regime
The facility should provide appropriate protection for ground water quality and quantity
by not creating a pathway for poorly treated effluent to be discharged into the ground
water regime. This will protect aquifer conditions, which are important in this area where
ground water wells are the primary source of drinking water.
Surficial soils in Baxter are low to moderately permeable silt till. Thus, the components
of Alternatives S3 and S4 in Baxter are founded on lower permeability soils that separate
those systems from the ground water regime. Further to the north and west, and along the
main valley of the Nottawasaga River, the soils are part of the Alliston Sand Plain, and
have higher permeability. The forcemain for Alternative S3 crosses the sand plain
enroute to Angus, so this section of the forcemain has higher ground water vulnerability.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 9
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. The potential risk of impact to the ground water regime is higher for S3 due to the
potential risk of spills or leaks along the forcemain route.
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10.3.17 Protect Surface Water Regime
The facility should provide appropriate protection for surface water quality and quantity
by ensuring an appropriate degree of treatment with safeguards to ensure that poorly
treated effluent or raw sewage cannot be released to the surface water regime.
Within Baxter, the only surface water feature is a small intermittent tributary originating
in the southwest quadrant and flowing eastward to the Nottawasaga River. This is
labelled as the “South Tributary” on Figure 2. The Brookfield Marshall subdivision, the
location for the SPS (Alternative S3) and the potential locations for an STP (Alternative
S4) (shown on Figure 5) do not influence the surface water regime. The forcemain for
Alternative S3 would cross four streams along its length to Angus, and would either be
bored beneath the stream beds or be carried over the stream along the existing bridges.
Both Alternative S3 and S4 will discharge treated effluent to surface water.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 8
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. The potential risk of impact to the surface water regime is higher for S3 due to the
potential risk of spills or leaks along the forcemain route, particularly at the surface water
crossings.
10.3.18 Protect Natural Heritage Features
The facility should provide appropriate protection for natural heritage features by
ensuring appropriate degree of treatment with safeguards to ensure that poorly treated
effluent nor raw sewage can be released to the natural environment.
The implementation of both Alternatives S3 and S4 do not involve intrusion to areas that
are Natural Heritage Features, except for the stream corridors crossed by the forcemain
for Alternative S3.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 8
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. The potential risk of impact to natural heritage features is higher for S3 due to the
potential risk of spills or leaks along the forcemain route. With the selection of
appropriate technology, the effluent criteria for S4 could be lower than the current criteria
for S3. This has the potential that the actual effluent quality for S4 could be better than
the actual effluent quality for S3, although the Angus WWTP has a track record of
achieving a high quality effluent.
10.3.19 Capital Cost
A detailed capital cost comparison was completed for Alternative S4 (Local communal
treatment in Baxter) using data from actual construction costs from eight communityAZIMUTH ENVIRONMENTAL CONSULTING, INC.
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scale sewage treatment plants and a detailed bid costing for various technologies
completed for the District of Muskoka and comparing to the detailed construction
quotations and estimates for the S3 (Sewage pumping station and forcemain to Angus) on
behalf of Brookfield.
For the Alternative S3 cost, Brookfield had completed the detailed design and received a
100% design estimate of $3.4 million for the SPS from the design engineers. Tender
quotes were also received from five contractors for the forcemain construction. Those
estimates ranged from $7.3 million to $9.1 million. For 253 residences, this equates to a
capital cost of $38,585 to $51,692 per equivalent residential unit (ERU), with an average
of $45,138 per ERU.
The cost comparison for Alternative S4 was based on a variety of plant technologies,
reflecting that a detailed design for Baxter has not been completed, and a variety of
technologies could possibly be employed. The comparison plants included modified
SBR’s, two types of bioreactors (fixed bed and submerged attached growth), SBR, RBC,
membrane bioreactor and extended aeration. The comparison plants were selected
because they serve similar-sized communities to Baxter and are located in same general
area of Ontario. Where cost information is provided from previous years, the cost in
equivalent 2020 dollars has been determined using an inflation rate equal to the
Consumer Price Index for Ontario. To allow direct comparison, the costs were converted
to a capital cost per Equivalent Residential Unit (ERU). The range of capital cost for this
alternative is from $3,738 to $24,271 per house, with an average of $8,705 per ERU.
Capital cost is a factor in the overall sustainability of the project. Along with operating
and maintenance costs, the financial burden of the facility is ultimately borne by the
residents who are served by the facility. The following table provides a summary of the
capital cost comparison.
Table 7: Capital Cost Comparison

S4

S3

Technology
SPS & FM
MSBR
RBC
Fixed Bed Bioreactor
SBR
MBR
Extended Aeration
SAGR

# plants
1
5
2
2
1
1
2
1

Captial Cost per house (or ERU)
Min

Max

Average

$

38,585 $

51,692 $

45,138

$
$
$

4,645 $
7,656 $
9,989 $

$

3,738 $

16,129 $
13,953 $
24,271 $
$
$
3,953 $
$
$

8,612
10,805
17,130
5,244
9,098
3,846
6,202
8,705

Average

The capital cost for reasonable design alternatives for Alternative S3 are considerably
more costly than the capital cost for Alternative S4. Alternative S3 (Sewage pumping
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station and forcemain to Angus) received a score of 3 and Alternative S4 (Construct a
local communal treatment in Baxter) received a score of 10 for this factor. The capital
cost to construct S3 is approximately four times higher than the construction of S4.
10.3.20 Maintenance Cost
Maintenance costs include repair and replacement costs for equipment. A reserve fund
could be created by the Township to address costs once the warranty period is finished.
Main replacement items include control sensors, pumps and blowers, which have an
expected lifespan of 3-5 years. An allowance could be made for equipment replacement
until the reserve fund is established. The remainder of the plant should be amortized over
thirty years, which is the life cycle of the overall plant. Costs for both alternatives were
estimated from replacement costs of equipment components, which wear out over time
and need to be replaced periodically.
Alternative S3 costs were estimated from the suppliers recommended maintenance
programme for the design components. While an increase in volume for the Angus plant
is expected to also increase maintenance costs, no incremental amount was added for this
aspect.
The maintenance cost comparison for Alternative S4 was based on a variety of plant
technologies, reflecting that a detailed design for Baxter has not been completed, and a
variety of technologies could possibly be employed. The comparison plants included
modified SBR’s, two types of bioreactors, RBC, SBR, and extended aeration. The
comparison plants were selected because they serve similar-sized communities to Baxter
and are located in same general area of Ontario. Maintenance costs were estimated using
actual maintenance costs for recent years (typically 2015-2019) and converted to a cost
per Equivalent Residential Unit (ERU).
The following table provides a summary of the capital cost comparison.
Table 8: Comparison of Estimated Maintenance Costs

S4

S3

Technology

Maintenance Cost per year per house (or ERU)
# plants
Min
Max
Average

SPS & FM

1

MSBR
RBC
Fixed Bed Bioreactor
MBR

5
1
2

$

24 $

$

50 $
Average
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125

75 $
$
267 $
$
$

75
153
158
300
104
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Alternative S3 (Sewage pumping station and forcemain to Angus) and Alternative S4
(Local communal treatment in Baxter) both received a score of 10 of this criterion. The
estimated cost for Alternative S3 is $125 per year per ERU. The estimated maintenance
for Alternative S4 cost falls within the range of $24 to $267 per year per ERU, with an
average of $104 per year per ERU.
10.3.21 Operating Cost
Operating costs include manpower costs for a licensed operator, utilities, laboratory
analyses, consumables and consulting services. Annual operating costs are significant for
any of the alternatives and are a main component of the overall costs to the users.
Actual costs will vary depending on the operator arrangements, since the Township could
retain an operator company to provide this service (as they do now for Angus) or could
train and utilize Township staff.
Estimated annual operating costs of $329,000 for Alternative S3 (Sewage pumping
station and forcemain to Angus) are based on the estimated utilities use, chemical use,
consulting and staffing costs using elements from the detailed design of the SPS as well
as costs provided by the Ontario Clean Water Agency (OCWA) who are the Township’s
retained operators for the Centre Street STP in Angus. Operating costs are particularly
high due to continuous chemical dosing requirements for odour control, which reflects
72% of the total. The Township also provided utility costs for Angus for the past
several years. The operating cost from Angus was utilized to estimate the incremental
operating cost on a pro-rated volume basis as a result of the increased volume of
wastewater that would be treated in Angus. The operating cost for S3 equates to $1,302
per year per ERU.
Estimated annual costs for Alternative S4 (Local communal treatment in Baxter) were
based on actual annual operating costs from eight similar communal plants and one
quoted system. These site costs represent average costs over a period of at least three
years. The variation in these operating costs reflects differences in design and utility
usage. For example, the Mono plant utilizes RBC technology which is utility-intensive
compared to the Shakespeare and Aurora sites, which are modified SBRs, and have lower
electrical costs due to intermittent blower and pump use.
As shown in Table 9, the operating costs of similar facilities covers a range due to
different designs and technologies from $158 to $753 per year per ERU with an average
of $526 per year per ERU. If S4 is selected as the Preferred Alternative, this factor would
be considered in additional detail in Phase 3 of the Class EA.
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Table 9: Comparison of Operational Costs

S4

S3

Technology

# plants

SPS & FM

1

MSBR
RBC
Fixed Bed Bioreactor
MBR

5
1
2

Operational Cost per year per house (or ERU)
Min
Max

$

158 $

$

318 $
Average

Average
$

1,302

587 $
$
543 $
$
$

330
753
430
1,221
526

Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 6
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. Operating costs for S3 are significantly higher because the costs for the pump
capacity to pump raw sewage over the distance of the forcemain and for continuous
chemical addition for odour control are considerable. The operating costs also include
the incremental costs for the Angus plant to treat the sewage. The operating costs for S4
are solely for the operation of the local treatment facility.
10.3.22 Lifecycle Costs
Lifecycle costing is a mechanism to evaluate the combination of capital, operating,
maintenance and replacement costs over the life period of the facility.
This factor reflects that a system could be designed to have minimal capital cost, with a
trade-off of more frequent replacement costs, or conversely a high capital cost with a
minimal maintenance, and is intended to provide a balanced review of different design
approaches. For some types of systems, lifecycle costs are high because of the
requirement to replace high cost items at specified intervals. Having a low lifecycle cost
means that the system delivers the most cost-effective approach and still achieves full
treatment capacity and efficiency.
Lifecycle costs are quantitatively evaluated using a formula that reflects the sum of the
capital cost plus the maintenance and operations cost over 25 years, divided by the
number of houses divided by 25 years to derive an annual cost per house. Thus, the
lifecycle cost reflects an annual cost per ERU, and in essence, reflects a perpetual annual
cost to each homeowner.
As shown in the following table, the lifecycle cost for Alternative S3 (Sewage pumping
station and forcemain to Angus) is an average of $3,232 per year per ERU. The lifecycle
costs of similar facilities for Alternative S4 (Local communal treatment in Baxter) covers
a range due to different designs and technologies from $477 to $1,556 per year per ERU,
with an average of $1,078 per year per ERU, based on eight operating facilities and one
quoted system.
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Table 10: Comparison of Lifecycle Costs

S4

S3

Technology
SPS & FM
MSBR
RBC
Fixed Bed Bioreactor
MBR

Lifecycle Cost per year per house (or ERU)
# plants
Min
Max
1
5
2
2

Average

$

2,970 $

3,494 $

3,232

$
$
$

477 $
1,464 $
992 $

1,210 $
1,464 $
1,556 $
$
$

769
1,464
1,274
1,885
1,078

Average

Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 5
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. The lifecycle cost of S3 is considerably higher because the capital cost is
considerably higher, and it is amortized over the lifecycle of the facility. Annual
maintenance and operating costs are also somewhat higher for S3, which combined
creates a higher lifecycle cost.
10.3.23 Manpower Requirements
Manpower requirements can be a significant requirement for a plant to operate
efficiently, reflecting on the complexity of the facility. Manpower costs can also be a
significant component for operating costs. Lower manpower costs are desired but not at
the expense of treatment efficiency or aesthetic conditions. Alternative S3 manpower
requirements were determined from the recommended procedures for the SPS design, and
Alternative S4 manpower requirements were pro-rated from the Shakespeare and Mono
facilities.
Alternative S3 (Sewage pumping station and forcemain to Angus) received a score of 8
and Alternative S4 (Local communal treatment in Baxter) received a score of 10 for this
factor. Both facilities have a staffing expectation of 1-2 man-days per week. S3 could
have incremental requirements for cleaning and maintenance of infrastructure along the
forcemain to Angus, particularly for removal of fats, oils and grease. S4 is expected to
have requirements for sludge removal on a periodic basis (i.e. quarterly).
10.3.24 Lifespan of the Alternatives
The expected lifespan of the Solution should reflect a permanent commitment to the
provision of wastewater services for Baxter. This routinely means that, with regular
maintenance and repairs, the facility should have a lifespan that exceeds 25 years. A
calculation is completed to identify a cost per year for the services.
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Both Alternative S3 (Sewage pumping station and forcemain to Angus) and Alternative
S4 (Local communal treatment in Baxter) received a score of 10 for this factor, as both
types have lifespans that are in excess of 25 years.
10.4 Summary of Comparative Factors
Alternatives S3 and S4 were compared on the basis of 24 comparative criteria, each given
a quantitative score within the range of one to ten, with ten being the most preferred
condition. Table 11 (Comparison and Screening of Sanitary Servicing Alternatives)
provides a detailed breakdown and rationale for the scoring of each factor. Table 11 can
be found in Appendix 1.
Alternative S3 receives a cumulative score of 206 and Alternative S4 receives a
cumulative score of 234, from a maximum score of 240. As Alternative S4 passed all of
the mandatory criteria and received the highest score for the comparative criteria,
Alternative S4 is the Preferred Alternative and will be configured to serve the Brookfield
Marshall subdivision. The construction of a new local treatment plant in Baxter is a
Schedule C undertaking. Therefore, Phase 3 of the Class EA process will evaluate
Alternative Design Concepts for the design of the Sewage Treatment Plant and
alternative locations.

11.0 PREFERRED ALTERNATIVE
The Preferred Alternative consists of three components: conveyance of raw sewage,
treatment of sewage and discharge of treated effluent. Raw sewage will be collected
from the Brookfield Marshall subdivision using a standard municipal collection system,
consisting of gravity outlets from each residence and gravity mains aligned within
roadways or common rights-of-way along property boundaries.
The sewage treatment plant (STP) will consist of a package treatment system plant rated
for an average day flow of 227m3/day, with a dry weather peak flow of 874 m3/day and a
wet weather peak flow of 1,375m3/day.
The identification of a local sewage treatment system as the Preferred Alternative is a
Schedule C undertaking for the Class Environmental Assessment. Alternative Design
Concepts were presented and evaluated in the Phase 3 Class EA report, and addresses
facility location as well as treatment aspects such as pre-screening to remove and wash
trash and plastics, flow equalization, secondary treatment, sludge holding and aeration to
stabilize aerobically, sludge thickening to minimize haulage of excess sludge, tertiary
treatment to control nutrient concentrations and, disinfection of the treated effluent prior
to discharge from the treatment plant. It also included discussion of effluent criteria and
monitoring aspects to protect the natural environment.
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12.0 PLANT DESIGN BASIS
An assessment of the existing wastewater facilities for the Community of Baxter and
opportunities to meet the proposed servicing requirements for the approved Brookfield
Marshall Subdivision, the existing community and potential future development was
presented in Section 4 of the Phase 1/2 Class EA Report.
The assessment concluded that a new sewage treatment plant (STP) would serve the
Brookfield Marshall subdivision and that the existing community would continue to
utilize their existing private sewage treatment systems (i.e. septic systems). The new STP
would have a rated capacity of 227m3/day. The overall volumes for the Brookfield
Marshall Subdivision are a Peak Dry Weather Flow of 10.1L/s and a Peak Wet Weather
Flow of 15.9L/s. The extraneous flow values are about 60% of the sewage generation,
highlighting the importance of proper construction and minimizing infiltration. Servicing
capacity was summarized in Table 1 of the Phase 1/2 Report.
12.1 Sewage Collection
Servicing of the existing community is private; therefore there are no collection systems
in place. Collection is limited to within each individual property and connects the
sources to private septic systems for disposal. Private septic systems have limitations in
terms of lot density and overall capacity.
The Brookfield Marshall Subdivision was approved on the basis that a centralized
municipally owned sewage collection system is installed. The collection system will
transport collected wastewater to a centralized, municipally owned and operated system
for treatment and discharge. The detail design of the collection system for the Brookfield
Marshall Subdivision has been completed and approved for construction. The collection
system is based on gravity collection to a location on the east side of Denney Drive that
was previously designated for the sewage pumping station.

13.0 ALTERNATIVE DESIGN CONCEPTS FOR THE PREFERRED
SOLUTION
The Phase 1/2 Class EA report concluded that a local sewage treatment plant would be
best suited for the proposed residential subdivision in the Community of Baxter. The
environmental impacts of the operation of the facility should be readily mitigable to
minimize impacts on the environment and the community. Thus, the alternative needs to
meet the treatment criterion to be imposed and must demonstrate the ability to achieve
this criterion in order to obtain a MECP approval (i.e. ECA). The preferred solution must
also be acceptable to the municipality that will accept ownership and operation of the
facilities.
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Alternative solutions are defined as complete packages that include plant location,
discharge location, technology, distribution / collection, and operations.
This section involves the assessment of alternative designs capable of implementing the
preferred solution. The assessment of alternative design concepts includes both facility
siting, effluent discharge location and technologies to fully assess potential impacts on
the environment. Each design was evaluated with regard to environmental
considerations, operations and maintenance, and cost to select the recommended design.
In order to determine the preferred solution, the various candidate precincts are evaluated
based on a number of characteristics (including noise and odour, natural environment,
suitability, infrastructure requirements and disruption to the community) to determine a
preferred location. Once the preferred location has been selected, the available discharge
opportunities/locations can be evaluated to determine the preferred discharge locations.
Finally, the various treatment technologies can be evaluated to identify the preferred
technology. The preferred location, discharge location, and technology will result in the
Preferred Solution.
13.1 Site Selection Criteria for Suitable Central Plant Locations
The potential locations where a sewage treatment plant and ancillary facilities could be
located are an important factor, and are integral to the selection of a preferred solution.
Apart from the obvious physical restrictions, the selected location will play an important
role in the access to servicing and proximity to the discharge receiver. Alternative sites
were considered that have the ability to meet the short and long term goals for central
servicing. The preferred location must fit within the aesthetics of the community while at
the same time, provide its intended purpose.
Five (5) candidate precinct locations have been identified within and in proximity to the
Community of Baxter, (Figure 5) being:
 Candidate Precinct 1 is located partially with the Baxter Settlement Area, generally
encompassing a portion of the stormwater management (SWM) block and park /
sewage pumping station (SPS) block. (PIN 58111-0347). This site is in proximity to
the proposed terminus location for the gravity sanitary sewer system;
 Candidate Precinct 2 is immediately adjacent and to the east of the first precinct and
lies just outside of the Baxter Settlement Area on a 46 ha plot of land (PIN 581110346);
 Candidate Precinct 3 is located outside of the Baxter Settlement Area and straddles the
property line of two parcels (PIN 58111-03646 and PIN 5811-10343). This precinct is
situated in proximity to the Nottawasaga River at the eastern end of these parcels;
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 Candidate Precinct 4 is situated adjacent to the community ball diamond on the west
side of Baxter at 127 Murphy Road (PIN 58120-0092); and
 Candidate Precinct 5 is proposed at the former Essa Landfill Site #4 at 6687 5 th Line
(PIN 58120-0196).
Within each precinct, conceptual layouts were considered based on the following:
- a footprint of up to 1,250m2 (25m by 50m) for buried tanks (close to ground
surface);
- a single storey building to house equipment;
- a backup power generator
- an office space (~225m2) for staff, control system and laboratory space; and
- an entry driveway and parking lot for vehicle access and parking.
A footprint of this size is generally suitable for the concept plant design using the various
technologies described in the report sections below.
The following list of criteria were utilized to compare and select the preferred location.
They represent a combination of technical practicability, infrastructure requirements,
community inputs regarding noise and odour, natural environment considerations, and
cost. Details of each criteria and the scoring for each candidate location are provided in
the sections below.
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Table 12: List of Criteria to Evaluate Locations
Description
Summary
A: Odour and Noise Potential
The potential for noise and odour impacts is related
to the selected location. Setback distances are
defined by MECP Guideline D-2. It is also a factor
for the plant design so is also considered in the
technology descriptions
B: Separation Distance to
Factors that can affect neighbours, such as visual
Residences (aesthetics)
appearance, setback distance, screening and
landscaping are considered.
C: Protection of the Natural
Location affects the potential for impacts to the
Environment
natural environment and the ability to mitigate and
prevent those impacts
D: Suitability of Current Land Use To reflect the need to change or update
Zoning
designations to ensure that the location has
appropriate designation
E: Suitability if Future Expansion To ensure the location could be upgraded or
Was Required
expanded in the future if desired by the Township
F: Additional Infrastructure
Different locations have requirements for additional
Requirements
infrastructure to complete the servicing
G: Construction Disruption
To consider how construction at each location
would affect nearby residents through the
construction period
Criteria A: Odour and Noise Potential
Persistent odour is an issue that could have negative impact on the community from a
sewage treatment plant. Odour was quantitatively analysed using a screening level model
to evaluate the potential for odour effects at the Candidate Precincts and is attached as
Appendix 7. Odour modeling was undertaken using the MECP AERMOD model, which
is a dilution-based simulation based on climate conditions. The model incorporates the
physical characteristics of the emissions from the plant, and the dispersion effects from
wind and temperature. The output of the model creates a dispersion pattern that shows
point of impingement where the potential odour effects are above threshold for particular
time thresholds.
The model uses a simulated odour source. Quantitative data on odour sources is available
in a study of the Mid-Halton STP. The Mid-Halton STP is a very large plant (treating
49,000m3/day compared to 227m3/day ADF for the proposed Baxter plant (i.e. 215 times
larger). The Mid-Halton plant includes almost 2 hectares of open air tanks, and is located
about 400m from nearby residences and ~150m from a retail shopping complex. To
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simulate the potential source odour, quantitative data from the low range of the measured
odour emissions from the Mid-Halton STP was used as the source. This approach highbiases the values used for the modelling a plant in Baxter.
The prevailing wind direction and the wind velocity are key factors for odour dispersion
modelling. The diagram below is the wind rose for Baxter, and shows the prevalence of
wind direction is from the west and just north of west). The study concludes that the
Candidate Precincts are well located to avoid odour issues, except for Candidate Precinct
4, which is upwind of the existing community.
Figure 6: Baxter Wind Rose

The MECP odour threshold is equal to an odour occurrence at a concentration of 1 odour
unit (OU) for a time duration of 0.5% (i.e. 44 hours in a year). The threshold odour is
equal to the concentration at which 50 % of the population will just be able to detect an
odour (but not necessarily identify/recognize or object to it). Although the study
simulated odour production at higher rates than are expected for an STP as proposed for
Baxter, odour would be below threshold levels for separation distances greater than 7590m for Candidate Precincts 1, 2, 3 and 5. At Candidate Precinct 4, the separation
distance for odour threshold is 120m.
Noise potential is assessed on the basis of the MECP separation distances for STP’s in the
Design Guidelines for Sewage Works (MECP, 2008), which is based on the MECP Land
Use Guideline D-2 (Compatibility Between Sewage Treatment and Sensitive Land Use
(MECP, 1994). The Separation Distance is defined by the MECP as “The distance
should be adequate to minimize or prevent the ‘adverse effects’ of one land use upon the
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other, so that at most there would only be a ‘trivial impact.”(MECP D-Series Guidelines,
Section D-1-3). This means that at distances beyond the separation distance, the adverse
impact is less than trivial. The design guidelines also recognize that the separation
distance can also be offset by the inclusion of enhanced technical mitigation procedures,
such as covering sections of the plant and treating collected off-gases.
Separation distances are measured from the periphery of the odour or noise producing
structure to the property boundary of the sensitive land use. The focus on sensitive land
use has been on residential or properties where people routinely spend a large amount of
time, and there is no opportunity to avoid the location. In comments regarding the Phase
3 Report, the Township’s peer reviewer raised a question about the inclusion of the new
subdivision park east of Denney Drive (Precinct 2) and the ball diamond and open air
skating rink (Precinct 4) as sensitive land uses. These uses are not considered as sensitive
as residential land uses as the time that a person would be spent in attendance is relatively
low and there are opportunities to avoid spending time at those locations. However, the
setback distances for these locations are described in the following section and are
weighted in the same manner as residential use as a sensitive land use.
The guidance documents describe setback requirements based on the rated capacity of the
STP. The rated capacity is defined as the Average Day Flow, which is 227m 3/day for the
proposed Baxter facility. Should the facility be expanded at some point in the future to
accommodate the existing community that is currently on individual private septic
systems, the Average Day Flow would increase to approximately 327m 3/day. Therefore
the Baxter plant would fit into the category of less than 500m 3/day (which is ~2x larger
that the proposed Baxter plant). For this range, the MECP recommended separation
distance is 100m, but with appropriate attenuation features, the separation distance could
be less than 100m.
Further, the design guidelines indicate that for a STP with a rated capacity between
500m3/day and 25,000m3/day (2x to 110x larger than the proposed Baxter STP), the
recommended separation distance is 150m, with a minimum separation distance of at
least 100m. For plants with a rated capacity greater than 25,000m 3/day, the
recommended separation distance is greater than 150m and should be determined on a
case-by-case basis. Of note, the separation distance for small plants is a
recommendation, whereas the separation distance for mid-size and larger plants is a
minimum distance.
Potential separation distances between the closest property boundary for residential
housing and a suitable plant footprint in each Candidate Precinct are tabulated below.
Separation distances are provided for the nearest existing residential property, as well as
the nearest residential property within the Brookfield Marshall subdivision.
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Table 13: Summary of Separation Distances by Candidate Precinct
Suitable Footprint
in Candidate
Precinct
1

Distance to Closest House
Within Settlement
Boundary
230m to the southwest
265m to the southwest

Distance to Closest Home
Outside of the Settlement
Boundary
170m to the northwest
190m to the northwest

2
3
4

5

430 to the south
600m to the west
300 to the northeast, 108m 240m to the north
to the baseball diamond
and 215m to the outdoor
skating rink
900m to north

260m to the west

Distance to Closest House in
the Brookfield Marshall
Subdivision
130m to the west
210m to the west, 210m to
the perimeter of the
Denney Drive playground
750 to the west
Not applicable since not
adjacent

Not applicable since not
adjacent

Brookfield has committed to controlling off-gases and the design of odour mitigation
techniques for the Preferred Design. Also, noise potential from the proposed STP is low,
because the plant design will incorporate buried or enclosed tanks and all noise-creating
equipment will be housed either within the tanks or within a building or enclosed
structure. The greatest potential for noise generation is related to the diesel or natural gas
backup generator which will only be active for a short exercise period (most suppliers
recommend 30 minutes per month) or during electrical blackouts. Thus, the separation
distances recommended in MECP Guideline D-2 are conservative.
For plants where noise or air emissions are predicted to be a nuisance, the plant is
required to have an ECA under Section 9 of the OWRA. Other than for backup
generators, Section 9 ECA’s are rarely required for small plants. Requirement for this
approval will be dictated by the detail design of the plant.
The scoring for this criteria is based on how a property setback compares to the D-2
thresholds for smaller plants (<500m3/day) and medium-sized plants (500-2,500m3/day).
Therefore, the classes for threshold distances are <100m, 100-150m and >150m.
A score of 10 is assigned for a location that meets or exceeds the separation distance for a
medium-sized plant (150m). This reflects that the Baxter plant, even if it was
significantly expanded, would not become larger than this medium-sized category, and
this criteria is highly conservative since it applies to plants that are up to 110x larger than
Baxter. If a location meets or exceeds the recommended separation distance for smaller
plants (100m), the location would receive a score of 8. The D-2 guideline and recent
MECP precedents require that a separation distance be at least 65m for a smaller plant
that includes some odour control. Therefore for locations that are more than 65m but less
than 100m, a score of 5 would be assigned.
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Parts of Candidate Precincts 1 and 2 are situated closer to existing housing, however,
suitable footprints are present, particularly near the centre of these precincts in a northsouth direction. The minimum separation distance for Candidate Precinct 1 is 130m, so it
receives a score of 8. The minimum separation distance for Candidate Precincts 2 and 3
exceeds 150m, therefore these candidate precincts receive a score of 10.
The northern part of Candidate Precinct 4 would not meet the D-2 recommended
separation distances to the proximity to existing residential homes. If the plant footprint
was located in the southern part of Candidate Precinct 4, there would be approximately
300 m distance to the closest residence to the north. This proposed footprint would be
108m to the southeast corner of the outfield of existing baseball diamond and ~215m to
the outdoor skating rink. Candidate Precinct 4 is approximately 650m southwest of the
westerly edge of the Brookfield Marshall subdivision. Candidate Precinct 4 received a
score of 8 as the site is 108m to the baseball diamond.
The separation distance for Candidate Precinct 5 will meet the D-2 recommended
distances provided that the facility is offset by 100m to the east from the road. The plant
location in Precinct 5 will be approximately 250m east of Line 5 (Denney Drive)
Candidate Precinct 5 is the furthest location from the Brookfield Marshall subdivision,
being approximately 1.3 km south of the community. There are residential properties
located directly west of the precinct which are the nearest existing homes at 265m
distance, therefore Candidate Precinct 5 received a score of 10.
Criteria B: Separation Distance to Residences (Aesthetics)
Separation distance is an appropriate metric to evaluate potential aesthetic impacts and
whether the presence of the STP could have a negative effect. Based on the D-2
Guideline, aesthetic effects are not significant for separation distances greater than 100m
for small capacity plants and greater than 150m for medium capacity plants. The MECP
considers the separation distance between a STP and potential aesthetic impacts to nearby
sensitive land uses as a key component to reducing the potential for impacts. For Baxter,
sensitive land uses are the surrounding residential community, both existing properties
and homes within the new Brookfield Marshall subdivision.
MECP have issued a draft Land Use Compatibility Guideline (March 2021) that is
intended to replace the D-2 Guidelines. While the new guideline does not have standing,
the new guideline provides additional insight. The updated guideline revises the analysis
to consider an Area of Influence (AOI) and a Minimum Separation Distance (MSD) for
major facilities, which include new sewage treatment plants. The AOI is an area
surrounding a facility where adverse effects on surrounding sensitive land uses have a
moderate likelihood of occurring. The MSD is a recommended minimum distance where
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adverse effects can occur. Based on Table 1 of the new guideline, a small sewage
treatment plant has an AOI of 300m and an MSD of 100m. A small sewage treatment
plant is defined as less than 25,000m3/day, which is more than 100x larger than the
proposed Baxter plant. New plants are also described as Class 1, meaning they have
potential effects that are small and infrequent. Given the scale of the proposed plant and
its type of construction, the potential adverse effects for the Baxter plant are at the low
end of the range considered for new plants. Where facilities are proposed to be within the
MSD, compatibility studies are recommended. Effects from odour and noise are
discussed in Criteria A above, and odour modelling results are presented in the
appendices, showing that an MSD of 100m will meet provincial odour requirements. The
following information is presented to address visual aesthetics. Of note, all of the
proposed Precincts are outside of the recommended MSD. On October 14, 2021, the
MECP announced that the proposed revisions to the D-Series Guidelines were not going
to be adopted and that the existing guidelines would remain in effect.
The following table summarizes the number of existing and proposed homes located
within various ranges of distances from the proposed STP footprint within the candidate
precincts. Figures 7.1 to 7.5 in Appendix 7 show the plant precinct for each location and
radial distances up to 200m from a vent stack location.
Table 14: Proximity of Proposed STP Above-Ground Structures within Candidate
Precincts to Homes

Candidate
Precinct
1
2
3
4
5

# existing homes within specified distance*

# in new subdivision within specified distance

0-100 100-150 150-200 200-250 250-300

0-100

100-150

150-200

200-250

250-300

0
0
0
0
0

8
0
0
0
0

11
0
0
0
0

16
10
0
0
0

17
10
0
0
0

0
0
0
0
0

0
0
0
0
0

1
1
0
1
0

1
0
0
1
0

2
3
0
5
3

# homes
within
150m

8
0
0
0
0

* i ncl udes homes i n a nd outs ide the s ettl ement bounda ry

Visual Appearance
Regardless of the selected location, the Baxter plant will consist of a small building
(around 2,000-2,400 sq ft, likely 1.5 stories high). All tanks will be underground or fully
covered. The plant footprint will include truck access and can be bermed or screened by
landscaping and/or fencing.
It should be noted that separation distance on its own is not a suitable metric, or it is only
highly relevant when the separation distances are small (i.e. less than 100m).
The aesthetics of a plant and how it fits within the community are based on:
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Having a suitable separation distance - MECP routinely approve separation
distances as small as 65m for small plants
Appearance of the plant
Ability to provide a visual buffer from adjacent sensitive land uses (e.g. using
berms, fencing and / or landscaping)

Three (3) examples of plants that are similar to what the Baxter plant is expected to look
like are provided below.
Plate 3: Mono Fieldstone plant – built by Brookfield (note proximity to nearest
neighbour)
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Plate 4: Emerald Hills – design and approvals by Azimuth (photo taken during plant
construction)

Plate 5: Everett plant (from adjacent park) (no berms / landscaping)

A comparison has been undertaken for recent approved systems and systems in the area
to summarize separation from sensitive land uses. Table 15 provides a summary of
separation distances between existing plants and adjacent sensitive uses. Appendix 7
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includes figures illustrating how the plants are set within the adjacent community, and
also provides photos from street level.
Table 15: Summary of Various Setbacks to Existing Operating Plants
distance to
closest
house

# homes within specified distance

Type and Size of Plant*

Existing Plants
Snow Valley Highlands
Snow ValleyRoyal Oaks
Emerald Hills
Shakespeare
Wyndance
Orangeville
King Valley
Everett
Creemore
Mono

50
70
46
100
140
29
140
90
160
34

4
3
8
1
0
15
0
1
0
17

6
2
4
2
4
24
4
12
0
18

6
9
8
6
7
30
5
14
1
25

37
8
12
10
7
25
8
20
1
19

12
11
16
22
11
43
8
28
2
30

total within
150m
10
5
12
3
4
39
4
13
0
35

Barrie

42

15

24

21

224^

75^

39

open tanks large plant

Baxter Precinct 1
Baxter Precinct 2
Baxter Precinct 3
Baxter Precinct 4
Baxter Precinct 5

130
180
600
170
275

0
8
12
17
19
0
0
1
10
13
0
0
0
0
0
0
0
1
1
5
0
0
0
0
3
^includes low-rise and high-rise apartments

8
0
0
0
0

*Baxter = 227m3/d

0-100 100-150 150-200 200-250 250-300

MSBR open tanks originally now covered, 260m3/d
MSBR enclosed 260m3/d
Bioreactor, 172m3/d
MSBR, 329m3/d
MSBR , 245m3/d
open tanks, medium-sized plant 17,500m3/day
bioreactor, 116m3/d
RBC, 175m3/d
MBR, 860m3/d
RBC, 365m3/d

The data from other plants within the local area show that plants are frequently
constructed much closer than the D-2 separation distances, in part as these plants are
small plants and lesser separation distances are approved by the MECP. For Baxter, the
proposed plans are to incorporate the D-2 recommended separation distances at a
minimum. Using a minimum separation distance of 100m will be a non-intrusive
experience to the Baxter community. There is not a significant gain when the separation
distance is increased beyond 150m, since the MECP requires a setback of 100m for a
plant up to 25,000m3/day.
A scoring metric has been used whereby separation distance to existing homes is greater
than 150m scores a 10, a separation distance to existing homes is between 100m and
150m scores an 8, and a separation distance to existing homes of less than 100m scores a
5. Further, adjustments to the scoring are incorporated of (-1) if the facility cannot be
visually shielded by landscaping or berms, (-1) if new homes are less than 100m, and (-1)
for every house within 100m, and (-1) for every two houses that are between 100 and
150m distance. Plant appearance could also be a negative factor, however this is not a
factor in Baxter as the plant appearance will be suitable.
The proposed STP footprint within Precinct 1 is 170m to the nearest existing home
(Marshall to the north) and 130m to the closest home in the new subdivision. The closest
existing home to the southwest is over 200m. The STP within Precinct 1 can be visually
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screened and is also separated from the houses by Denney Drive the stormwater facility.
There are 8 homes that would be within 150m of the Precinct 1 location. Precinct 1
therefore receives a score of 4.
The proposed STP footprint within Precinct 2 is 190m to the nearest existing home
(Marshall to the north) and 200m to the closest home in the new subdivision. The closest
existing home to the south is 265m. Precinct 2 can be visually screened and is also
separated from the houses by Denney Drive and the stormwater facility. Precinct 2
therefore receives a score of 10.
The proposed STP footprint within Precinct 3 is more than 300m from any homes and
can be visually screened. Precinct 3 therefore receives a score of 10.
The proposed STP footprint within Precinct 4 is 240m to the nearest existing home and
not near the new subdivision. Precinct 4 can be visually screened. Precinct 4 therefore
receives a score of 10.
The proposed STP footprint within Precinct 5 is more than 250m from any houses. The
plant could be visually screened, although the precinct is already screened by existing
trees. Precinct 5 therefore receives a score of 10.
Criteria C: Protection of the Natural Environment
Environmental constraints are features that can be negatively impacted by the proposed
servicing. These constraints may be physical in nature (e.g. soils that lack structural
stability or slopes that are too steep) or may be related to the sensitive nature of
environmental features (e.g. sensitive receptors) such as water courses or wetlands.
Based on the environmental inventory of the study area characteristics, we have
determined the following:


Environmental land use designations within the study area are consistent with the
proposed development and the area as an established community. Communal
wastewater servicing is required for the Brookfield Marshall subdivision to proceed;



Protection of surface water quality and quantity in the study area is important to the
protection of aquatic habitat / fisheries in watercourses;



Vegetation is typical of that found throughout the area and does not represent a
unique or significant resource that cannot be affected;



Available lands for development and servicing are primarily agricultural lands;



Hydrogeological and geological conditions are generally consistent across the study
area, and therefore will be affected by all alternatives equally;
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Official Plans for both the County and Township support development in Baxter as a
residential subdivision;



Within each Candidate Precinct, there is sufficient area to permit appropriate setbacks
and screening to nearby natural heritage features;



Plant design incorporates numerous safeguards to prevent a release of raw or partially
treated sewage to the natural environment, including tank capacity to contain
additional sewage, backup power to ensure that the plant can continue to function,
back up controls so that the plant can function if part of the control system is disabled.
In the case of extreme failure, if a release was to occur, the sewage is preferably
contained within the plant precinct. It the sewage escapes the Precinct, then it could
flow towards area watercourses, where it could have an impact on aquatic habitat.
Drainage from Precinct 1 flows towards the North Tributary and then to the
Nottawasaga River. Drainage from Precincts 2, 3 and 5 flow towards the main
branch of the Nottawasaga River. Drainage from Precinct 4 flows to a small local
tributary and then to the Nottawasaga River. Because of the rapidity of surface water
flow, it would be difficult to remediate a release after it reaches a stream or the river,
although dilution at that point may reduce actual impact.

Environmental opportunities are features that can readily support communal
infrastructure and include:


Topography that is low or moderate in slope;



Stable soils (overburden set back from steep slopes);



Cleared areas; and



Areas of existing use that can be re-defined and/or re-developed

All of the Candidate Precincts are located in areas of existing cleared areas that are either
utility blocks, recreational, or agricultural lands. None of the precincts encroach on areas
of natural heritage features. None of the Candidate Precincts have surface water or
wetland features.
Candidate Precinct 1:
This area encompasses the eastern fringe of the Stormwater Management (SWM) Block,
as well as a portion of the Park Block which was previously designed to accommodate
the SPS alternative. This precinct is located on lands adjacent to or already zoned for use
in the Brookfield Marshall Subdivision and are outside of the Nottawasaga Valley
Conservation Authority (NVCA) Regulated Area. This precinct does not impinge on any
natural heritage features, so that it received a score of 10.
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Candidate Precinct 2:
This area encompasses additional agricultural lands immediately east of Precinct 1. This
precinct is located outside of the NVCA Regulated Area. This precinct does not impinge
on any natural heritage features, so that it received a score of 10.
Candidate Precinct 3:
This area is adjacent to the main branch of the Nottawasaga River and is located with the
NVCA Regulated Area. The precinct is located outside of the floodplain and is on
agricultural land outside of the forested area associated with the valley lands. This
precinct is the closest precinct to natural heritage features. Detail site design for this
precinct would require confirmation of the boundaries and setbacks to natural heritage
features and functions, and these would be incorporated into the detail design. This
precinct is sufficiently large that a suitable design within the agricultural lands could be
achieved, but will require additional constraints, therefore this precinct was given a score
of 6 for this criteria.
Candidate Precinct 4:
This area is located within agricultural lands on the west side of Baxter. Within the
precinct, the lands are an active agricultural fields bounded to the west by a treed
hedgerow. If the hedgerow was found to be sensitive or include Species at Risk, it would
be possible to locate a plant footprint that preserves those sections of the hedgerow. This
precinct is adjacent to houses on the east side and the community baseball diamond and
outdoor skating rink to the west. Detail design aspects would consider the significance of
the hedgerow and therefore this precinct was given a score of 9 for this criteria.
Candidate Precinct 5:
This area is within the former landfill site south of Baxter and is located within the
NVCA Regulated Area. The STP could be constructed within the perimeter lands on the
north side of the waste footprint. Building on the waste footprint would need to be
avoided due to geotechnical, landfill gas, settlement and environmental concerns. This
area is also close to the valley of the main branch of the Nottawasaga River, and the plant
footprint would be outside of the floodplain and outside of the naturally vegetated area
associated with the valley. Detail site design for this precinct would require confirmation
of the boundaries and setbacks to natural heritage features and functions, and these would
be incorporated into the detail design. This precinct has sufficient area that a design is
viable but is more constrained than Precinct 3, therefore this precinct was given a score of
6 for this criteria.
Criteria D: Suitability of Current Land Use Zoning
The current land use zoning for each Candidate Precinct is described in the table below.
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Table 16: Township Land Use Zoning
Candidate
Precinct
1

Zoning
SWM Block zoned PS –
Public Service
Park Block zoned OSP-1 –
Open Space Park
exception 1

2
3
4
5

Agricultural
Agricultural
Agricultural
Agricultural
Zoned M4 - Waste
Disposal

The Township has confirmed that Section 4.12 of the Township Zoning By-law allows
for public utilities within any zoning. For Precincts 1-4, it is expected that Brookfield
would be required to file a re-zoning application for the plant footprint, to specifically
identify that land use. Since public utilities are permissible within any zoning, all of the
Precincts score 10 for this criteria.
Criteria E: Additional Infrastructure Requirements
Additional infrastructure is required to either bring raw sewage to the WWTP or to take
treated effluent to its point of discharge. These elements transfer sewage but do not
provide a treatment function.
Table 17: Summary of Additional Infrastructure Needed
Candidate
Precinct

1
2
3
4
5

Pump Station
Needed
(separate
structure)
No
No
Yes
Yes
Yes

Lift Station
Needed (part of
plant)
Yes
Yes
No
No
No

Additional Length of
Raw Sewage
Forcemain or
Gravity Main
~100m gravity
~150m gravity
~925m downslope
~1,500m upslope
~1,800m upslope

Length of Effluent
Discharge
Forcemain
~ 1,000m
~ 930m
~200m
2,200m
~150m

A lift station is a deeper chamber within the plant with raw sewage pumps to take
wastewater from the gravity system and bring it up and into the other parts of the plant.
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A lift station is part of the plant and utilizes the same supply and control systems, odour
control, ventilation, etc. as the plant.
A separate pump station is required for Precincts that the collection system cannot reach
by gravity. A separate pump station could be located in the existing SPS block (east side
of Denney Drive between the SWMP and the future park). Collection by gravity sewer
can be readily completed for Precincts 1 and 2 only. , gravity drainage is available for
Precincts 1 and 2 only; the other precincts would require a sewage pumping station. The
practical use of gravity sewer is constrained by a number of aspects including:
 - At the current termination manhole on Gauley Drive, the sanitary sewer is at a
depth of approximately 7.3m. For a STP in Precinct 3 to be fed by gravity, the
sanitary sewer depth at the facility would be over 11m based on providing
minimum pipe slopes. For a STP in Precinct 4 to be fed by gravity, the depth
would be over 14m. For a STP in Precinct 5, the sewer depth would be over 15m.
 Higher ground water pressure present at the increased depths, resulting in greater
potential for infiltration
 Buoyancy concerns for manholes and pipes at that depth below ground water
 Requirement for specialty construction methodology to construct and eventually
repair/replace infrastructure, such as:
 a standard large excavator can create a depth of excavation to ~8m. Special
measures would need to be in place to allow for construction /repair
/replacement (i.e. excavate to lower working platform which takes up
significantly more land area)
 extensive dewatering for construction as well as future repair/replacement,
such as deep eductors on both sides of trench.
 specialty manholes with extra base weight to counteract against buoyancy
(similar to Denney Drive outfall)
 concrete CL-140 pipe has 7m maximum depth of fill cover for construction in
embankment conditions. Would need to ensure that construction and eventual
repair/replacement is undertaken under confined trench conditions. This
would involve special trench boxes to ensure no embankment conditions arise.
 Additional land acquisition requirements to protect for future
maintenance/repair/replacement of deep infrastructure
 Potential for cleansing velocities not being achieved due to the installation of low
flow fixtures within homes, particularly at minimum pipe slope. A gravity feed to
WWTP in Precinct 3 would add ~1km of raw sewage flow. Raw sewage in pipes
at low slopes are more susceptible to accumulation of solids in pipes than in
forcemain or clean effluent gravity piping
A separate pump station requires land allocation, pumping of raw sewage, power, backup
power and overflow controls, maintenance and monitoring. Where an SPS feeds a
shorter forcemain, odour control is not normally required, whereas it can be required for
an SPS that feed a longer forcemain. Odour control was part of the implementation in the
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detail design for the Baxter to Angus forcemain, and it would likely be required for an
SPS serving Precincts 4 and 5.
The lengths of the raw sewage forcemain are also important since the longer forcemains
for Precincts 3, 4 and 5 are likely to require air relief structures (particularly for Precincts
4 and 5). The length of the discharge forcemain is not subject to the same concern since
discharge is pumping clear water. For all Precincts other than #4, the discharge
forcemain would require pumps to initiate discharge and then there is likely gravity flow
within the discharge main. For Precinct 4, the discharge forcemain is considerably longer
and will require active pumping to reach the discharge location.
Capital cost is not the only factor, however, it is relevant, and is proportional to the
complexity of the components. Cost also reflects the maintenance and operational costs
that are incurred over the lifespan of the facility. Construction costs for forcemains is
approximately $400 per meter for a 200mm line, $385 per meter for a 175mm line and
$365 per meter for a 150mm line. The raw sewage gravity main is expected to be
200mm, the raw sewage forcemain would likely be 175mm and the discharge forcemain
is expected to be 150mm.
Capital cost for an independent SPS were determined based on small SPS’s built for other
systems. For example, the Innisfil sewage system has 9 SPSs that transfer wastewater to
the Lakeshore Plant, plus a number of other future SPS’s that are described in the Innisfil
Master Servicing Update (Tatham, 2018). This document provides average capital costs
of $3million for 7 SPSs with a rated capacity less than 50L/s. This compares well with
the Baxter SPS that had an estimated construction cost of $3.4 million which included
some additional aspects that would not be required. Therefore, for comparative purposes,
a capital cost of $3 million was used.
For the capital cost estimate for a lift station built into the sewage treatment plant, capital
cost was estimated from the actual cost for the Shakespeare plant, which has a similar
rated capacity to Baxter. For comparative purposes, a capital cost of $460,000 was used.
The following table breaks out the additional costs associated with the added
infrastructure for each Precinct.
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Table 18: Additional Infrastructure Costs
raw
gravity raw forcemain
main
Precinct 1 $ 460,000
$ 40,000
Precinct 2 $ 460,000
$ 60,000
Precinct 3
$ 3,000,000
$
337,625
Precinct 4
$ 3,000,000
$
547,500
Precinct 5
$ 3,000,000
$
657,000
local lift

SPS

discharge
main
$
$
$
$
$

365,000
340,180
73,000
803,000
54,750

manholes

excavation for
pipe/manholes

sum of costs

$ 24,000
$ 30,000
$ 36,000
$ 120,000
$ 90,000

$
$
$
$
$

$ 944,000
$ 944,280
$ 3,502,875
$ 4,655,500
$ 3,899,250

55,000
54,100
56,250
185,000
97,500

Candidate Precincts 1 and 2 are generally situated at or near the terminus end of the
gravity sewer collection system which greatly simplifies the sewage network construction
and alleviates the requirement for an additional external raw sewage pumping station.
Comparatively, Candidate Precinct 2 is further from the subdivision, so the inlet gravity
main would be deeper and therefore the internal lift station would be deeper as well.
Therefore both Candidate Precinct 1 and 2 received a score of 10. Candidate Precinct 2 is
closer to the discharge point than Candidate Precinct 1 so that the discharge forcemain
would be nominally shorter.
Candidate Precincts 3 received a score of 8 as it would require a stand-alone sewage
pumping station but has a shorter raw sewage forcemain compared to Candidate Precincts
4 and 5, and therefore the SPS would not be as complex. The forcemain for Candidate
Precinct 3 would generally travel north from Gauley Drive east of the SWM Block and
easterly towards the Nottawasaga River. Precincts 4 and 5 received scores of 4 and 5
respectively as they would require the construction of an external raw sewage pumping
station and a lengthy raw sewage forcemain to the Candidate Precinct. The forcemains
for Candidate Precincts 4 and 5 would be oriented along Denney Drive or Murphy Road
through the existing community. Candidate Precinct 4 would also require an effluent
discharge forcemain of considerable length along Murphy Road to reach a suitable
discharge location.
Criteria F: Suitability if Future Expansion Was Required
The preferred location would benefit if there is sufficient room for the STP to be
expanded in the future, should the Township wish to commission municipal sewage
services for the existing Baxter community, or for expansion of the community through
the approval of additional residential lands.
The potential for expansion depends on how large the expansion is. Expansion up to
approximately 450m3/day would be capable of serving approximately 500 homes.
Hypothetically, this would allow for connection of the existing community (~130 homes)
plus potential growth of an additional 120 homes for future development. At this
capacity, a plant of this size would remain below the MECP capacity threshold of
500m3/day, and therefore the required setbacks would remain the same. In addition, a
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plant expansion within this range would continue to have similar infrastructure
requirements, and could be achieved by mainly adding additional buried, covered
treatment tanks.
Candidate Precincts 1, 2 and 3 received a score of 10 as they have sufficient land for an
expansion to double the capacity without altering the footprint significantly nor having a
material effect on the environmental criteria. Candidate Precincts 4 and 5 received a
score of 7 as these sites have additional space constraints that may affect the available
capacity for expansion. For example, expansion beyond a threshold may require
replacement of the sewage pumping station, the plant footprint or the discharge outlet,
which would be significantly more limiting for the latter two precincts.
Criteria G: Construction Disruption
One of the key criteria separating the precincts is the degree to which construction would
affect the existing community. This primarily relates to existing residents as the plant
needs to be operational for occupancy in the new subdivision. This criteria does not
consider activities related to the construction of the Brookfield Marshall subdivision,
since the subdivision construction is the same for all Precincts. This criteria does
consider construction of the STP, a separate pumping station if needed, and raw sewage
and discharge forcemains where they are required. Potential impacts could be related to
road closure, increased traffic, and construction noise. Construction of the plant will
include grading, excavation of a footprint for forming and concrete work, connection to
the collection system, construction of the STP building, internal works, berming and
landscaping, and paving the driveway.
Potential impacts on traffic volume are assumed to be the same for each precinct because
the construction would be similar at each site (i.e. same number of supply trucks, same
number of work trucks, etc.). However, potential traffic impacts relating to routing of
traffic and if lane and/or road closures are required, would affect the flow of traffic.
STPs receive the highest score where construction will occur on private blocks of land,
do not have to close roads for connections, and are greater than 200m from existing
housing. The greatest impact to the community would occur with extended closures to
Denney Drive or Murphy Road. Scores are reduced by (-1) for each minor road closures
and (-2) for each major road closures.
Construction of a separate pumping station would reduce scores by (-1) since it is within
60-85m of existing houses. Construction of the plant within 150 to 200m would also
reduce scores by (-1), and (-2) if within 100m. Similarly, construction staging / storage
of equipment and supplies for the plant within 150 to 200m would also reduce scores by
(-1), and (-2) if within 100 to 150m. All of the precincts will have a minor road closure
associated with the construction of the gravity sewer from the housing on the west side of
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Denney Drive to the servicing/park precinct on the east side of Denney Drive, which is
part of the community servicing and not applicable in the scoring for this criteria.

1
2
3
4
5

Minor
Road
Closure
(-1)

Major
Road
Closure
(-2)

Construction
of SPS
(-1)

STP 150200m
from
existing
Residents
(-1)

STP 100150m from
ex. Residents
(-2)

Staging 150200m from ex.
Residents (-1)

-2

-4
-2

-1
-1
-1

Staging
100-150m
from ex.
Residents
(-2)

Score

Precinct

Table 19: Scoring Breakout for Construction Disruption

-2

-1

-1

-1

-1
-1

6
8
9
3
6

Precinct 1 received a score of 6 as it falls entirely within lands within the current limits of
development, or within adjacent agricultural lands that would not require the use of
adjacent municipal and/or County right-of-ways to reach the discharge point. Traffic can
access the construction zone through the future park area. However, plant construction
would be within 100-150m of existing residents, and so would be construction staging.
Precinct 1 does not require a separate pumping station, and only a discharge forcemain
that would run north and then eastward to the Nottawasaga River. Construction of the
WWTP in Precinct 1 would not require any road closures.
Precinct 2 received score of 8 as it will have a small effect as it is outside of the
community boundary and would require land acquisition that would remove cultivated
fields from the community. Precinct 2 would not require a separate pumping station, and
only a discharge forcemain that would run eastward to the Nottawasaga River.
Construction and construction staging is within 150-200m to one house. Construction of
the WWTP in Precinct 2 would not require any road closures.
Precinct 3 received score of 9 as it would also require a separate sewage pumping station
located adjacent to the park which is within 60-85m of existing housing. Other
construction and staging is well away from existing neighbours. Construction of the
WWTP in Precinct 3 would not require any road closures.
Precinct 4 received a score of 3 as it has construction and staging within 150-200m of an
existing house, the separate pumping station within 60-85 of existing housing and has
major road closures of both Denney Drive and Murphy Road, which would have
considerable effect through the whole community.
Precinct 5 received a score of 6 as it as it has staging within 150-200m of an existing
house, the separate pumping station within 60-85m of existing housing and has a major
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road closure of Denney Drive including the Denney Drive-Murphy Road intersection,
which would have considerable effect through the community.
Comparison of Scoring for Possible Locations
A comparison of precincts' attributes has been provided in Table 20. The relative scoring
is based on the most preferred option receiving a score of 10 and then the other precincts
being given a proportionately lower score reflecting the suitability for that factor.
Table 20: Precinct Location Comparison
Attribute

A: Noise and Odour Potential
B: Separation Distance to Residences

P re c inc t 1

P re c inc t 2

P re c inc t 3

P re c inc t 4

P re c inc t 5

8

10

10

8

10

4

10

10

10

10

C: Protection of Natural Environment

10

10

6

9

6

D: Suitability of Current Land Use Zoning

10

10

10

10

10

E: Additional Infrastructure Requirements

10

10

8

4

5

F: Suitability if Future Expansion is Required

10

10

10

7

7

6

8

9

3

6

58

68

63

51

54

G: Construction Disruption
Total

Preferred Location
Precinct 2 receives the highest score of 68 out of a maximum of 70 points, and therefore
is the Preferred Location. Precinct 3 received the second highest score of 63. Precinct 1
received the third highest score of 58. Precincts 4 and 5 both have a number of negative
factors that are significantly less favorable.
Precinct 2 received the highest score since it includes suitable footprints that exceed the
minimum setback requirements for noise and odour by 1.8x, and provides suitable access.
It is sufficiently close to the subdivision that the gravity collection sewer can drain into a
lift station at the plant, without the need for a secondary pumping station. In addition, the
lands are immediately adjacent to the servicing blocks for the subdivision, and are
immediately adjacent to the community boundary.
13.2 Site Selection Criteria for Suitable Discharge Locations
Discharge opportunities and constraints were initially discussed in the Class EA Phase
1/2 Report. Discharge of treated effluent to a surface water receptor was identified as the
preferred discharge mechanism in Section 9.4 of the Phase 1/2 Report, as ground-based
discharge is not viable. This is also consistent with the conclusions in the 2012 Class EA.
In Baxter, surface discharge from a sewage treatment plant (STP) has two potential
receiving bodies, being discharge eastward to the main branch of the Nottawasaga River,
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or northward to the North Tributary of the Nottawasaga River. There are several design
concepts for either of these two options; in general, discharge would involve piping of
effluent to the receiving body.
North Tributary
If the discharge was to go to the North Tributary, the treated effluent could be (a) piped
separately to the tributary, (b) discharged to the subdivision stormwater pond that also
discharges to the north tributary, (c) discharged into the stormwater pond outlet structure,
which has a direct gravity pipe discharge to the tributary, or (d) discharged to the
roadside ditch for surface conveyance to the tributary. In their review comments of the
ACS Update (Azimuth, 2020), the MECP indicated that MECP does not generally
support the discharge of STP effluent via a stormwater pond.
Discharge to the North Tributary is opposed by some members of the community,
particularly residents that live along Denney Drive between the Brookfield Marshall
subdivision and the tributary.
Nottawasaga River
If the discharge is to go to the main branch of the Nottawasaga River, it could be (a)
piped directly east to the main branch through adjacent agricultural lands, or (b) piped
along an alignment that follows the available road rights-of-way and discharges where
County Road 21 (Murphy Road) crosses the Nottawasaga River. Opportunities are
related to the location of the plant, and as indicated in Section 7.1, the Preferred Plant
location is Precinct 2.
The strengths and weaknesses of the various discharge location alternatives are
summarized in Table 21.
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Table 21: Discharge Location Alternatives
Main
Receptor
North
Tributary

Intermediate
Receptor
--

2

North
Tributary

Stormwater
facility

Discharge effluent to the
constructed wetland
providing stormwater
controls for the Brookfield
Marshall subdivision

3

North
Tributary

Outlet
structure of
the
stormwater
facility

The outlet structure is a
concrete outlet with a
600mm diameter gravity
main that discharges to the
North Tributary by an
outlet at the Denney Drive
box culvert

4

North
Tributary

Discharge to roadside ditch
which flows northward to
the North Tributary

5

Main
Branch

Denney
Drive
roadside
ditch
--

6

Main
Branch

--

7

Main
Branch

Murphy
Road
roadside
ditch

1
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Discharge Mechanism

Strengths / Weaknesses

Separate discharge to creek

Would require construction
along ~1km route around
SWMP and along Denney
Drive
The SWMP has the
capacity to handle the
effluent volume and would
balance discharge flows.
However, MECP do not
typically support discharge
of treated effluent to
SWMP.
Existing outlet pipe has the
capacity for treated effluent
volume, requires
construction of forcemain
from plant to outlet
structure (~200-300m).
The stormwater outlet from
the facility to the North
Tributary is already
constructed.
North part of ditch has
irregular cross-section and
floods across private lands

Separate forcemain to the
Main Branch oriented east
from Precinct 1 to new
pipe outlet at the river

Separate forcemain south
along Denney Drive then
east along Murphy Road
(County Road 21) to a new
pipe outlet at the river
Separate forcemain south
along Denney Drive then
east along Murphy Road
(County Road 21) to a
ditch outlet at the east side
of the community, which
flows easterly to the river

Consider
Further?
No

No

Yes

No

Lands accessible along the
farm laneway and existing
drainage ditch at the valley
edge. New discharge main
to be constructed,
segregated from existing
and new community
Would require construction
along ~1.4km route, incl.
both main roads in Baxter

Yes

Would require construction
along ~1km route, incl.
both main roads in Baxter

No

No
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The two options that warrant additional consideration are (a) discharge to the outlet
structure of the stormwater facility, which then discharges directly by pipe to the North
Tributary at the box culvert where the tributary crosses Denney Drive or (b) by direct
pipe from the plant precinct in an easterly direction across the adjacent agricultural fields
to a discharge to the Main Branch.
The rate of discharge based on the design ADF is 2.6L/s, and the peak hour flow is
10.1L/s. The sewage treatment plant will include some balancing for treated effluent.
This means that a smaller discharge pump can be used, which reduces energy
consumption and reduces the erosion potential at the discharge outlet.
Assimilative Capacity
The Nottawasaga River has average phosphorus concentrations that are higher than the
Provincial Water Quality Objectives (PWQO) and therefore the Nottawasaga River is a
Policy 2 receiver. This means that the “Water quality which presently does not meet the
Provincial Water Quality Objectives shall not be degraded further and all practical
measures shall be taken to upgrade the water quality to the Objectives.” (MOE 1994).
The observed concentrations of phosphorus are due to the fine-grained nature of the
sediments within the watershed, and also the land use practices which include a high
proportion of agricultural use.
An Assimilative Capacity Update (Azimuth, 2020) was first presented in the Phase 1/2
report and included recommended effluent criteria for standard sewage effluent
parameters. HESL (2011) indicated that the northern tributary appears to be a feasible
receiver, but that discharge to the main branch was recommended as the dilution potential
is greater. The ACS Update (2020) concludes that discharging to Nottawasaga River at
either of the proposed locations is feasible, and that suitable effluent criteria could be
achieved. The updated ACS was submitted to the MECP for review and to initiate
discussions regarding proposed effluent criteria. Their review comments indicate that
MECP does not have concerns regarding the discharge to the Main Branch of the
Nottawasaga River as the river has adequate assimilative capacity. The MECP also
indicated that they do not support discharge to the North Tributary without more detailed
flow analysis to demonstrate that the assimilative capacity of the tributary is sufficient.
Additional technical comments were also made. The Assimilative Capacity Update
(Azimuth, 2020) was revised and updated (Azimuth, 2022) to address the MECP
comments and has been included here as Appendix 5.
Additional Monitoring of North Tributary
Additional studies were completed on the North Tributary in 2020 to provide additional
information on stream flow and stream water quality. Flow gauging and water sampling
were completed on a monthly basis from March to December 2020. Measurements were
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taken where Denney Drive crosses the tributary. Detailed results are provided in
Appendix 8 and are summarized here.
Flow gauging shows that the observed flow ranged from 10 to 400L/s, with a mean day
flow of 150L/s, which is comparable to the flow regime considered in the Assimilative
Capacity Update (Azimuth, 2020a).
Previously, there had been no information regarding the water quality of the North
Tributary. Water quality samples were collected on fourteen occasions between March
2020 and July 2021. Total phosphorus results fell within the range of <0.002 to
0.076mg.L with a mean of 0.028mg/L. On one occasion, the water quality was visibly
poor, with high sediment load, and exhibited concentrations that were anomalously
higher than this range. The water quality is better than in the Main Branch, which
exhibits a long term average phosphorus level of 0.033mg/L. Most of the values from the
North Tributary are higher than the PWQO and indicate that the North Tributary would
also be considered a Policy 2 water body.
Discharge of Treated Effluent
Treated effluent from the Angus STP is discharged directly to the Main Branch of the
Nottawasaga River adjacent to the plant. If the Baxter wastewater was pumped to Angus,
treated effluent from Baxter would be mixed as part of the overall release from the plant.
The effluent criteria for the Angus plant are defined in their ECA, which was last updated
in 2020. The plant is approved to discharge an ADF of 5,511 m 3/day with a phosphorus
objective of 0.2mg/L and a compliance criterion of 0.3mg/L. Based on data from 2017 to
2019, the plant achieves an average phosphorus concentration of 0.11 mg/L. Under
typical operating conditions, these concentrations would not have a discernible effect on
the river water quality.
A local plant in Baxter would be able to utilize current technology and could achieve a
higher degree of treatment. This would reduce the phosphorus loading to the river by 0.7
kg/year, compared to the loading if the same wastewater was treated in the Angus plant.
This is based on an average effluent of 0.1 mg/L and is documented in Table 3 of the
Phase 1/2 Report and in Section 5.1 of the ACS Update (Azimuth, 2022)(Appendix 5).
Although the discussion in this section compares the local Baxter plant discharge to the
water quality of the Angus plant discharge, the proposed effluent criteria considers the
Baxter plant as a separate entity, which is consistent with the MECP evaluation of the
proposed effluent limits.
The net change in the concentration of phosphorus in the river would not be measureable
because the change would be less than the laboratory detection limit for phosphorus. The
loading for the local plant would be approximately 8.9% lower (0.7 kg) under typical
operating conditions (for the proportion of effluent originating from the Brookfield
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Marshall subdivision) than if the same volume of sewage was treated at the Angus plant.
This equates to a theoretical change to the phosphorus concentration of the river by
0.00002mg/L under average flow conditions or 0.00009mg/L under 7Q 20 conditions. The
7Q20 represents the lowest 0.1% of the flow regime. Analytical laboratories typically
have a method detection limits between 0.01 and 0.004mg/L.
As the 2012 Class EA identified the discharge of treated effluent in Angus as part of the
Preferred Alternative and MECP issued an ECA for its construction, changing to a local
STP with lower effluent limits represents a reduction in the net loading to the
Nottawasaga River compared to if the same sewage was treated and discharged in Angus.
The phosphorus loading is also offset by the conversion of agricultural lands to an urban
use, which is approximately 6.7 kg/year for the Brookfield Marshall subdivision. In
addition, phosphorus loading via surface runoff from the subdivision is treated for
quantity and quality controls through the stormwater facility, and the Stormwater
Management Report (SCS Engineering, May 2019) concluded that the stormwater best
management practices would reduce the phosphorus loading by 2.2kg/year.
Evaluation on Aquatic Habitat
An evaluation was undertaken to document the stream conditions at the potential
discharge locations to aid in the identification of constraints and the selection of a
preferred discharge location. The evaluated area for fish habitat is depicted in Figure 7,
encompassing lands within and beyond the proposed limit of discharge. This area
includes the North Tributary to the Nottawasaga River (at the Denney Drive crossing)
and the main branch of the Middle Nottawasaga River (downstream of Murphy
Road/County Road 21). Both watercourses are found within the Middle Nottawasaga
River Subwatershed, and described as permanent fish bearing watercourses within the
Nottawasaga Valley Conservation Authorities Fisheries Habitat Management Plan.
The Middle Nottawasaga River extends from southeast of Alliston, flowing downstream
(north) towards Angus. The river is approximately one kilometer east of Denney Drive,
flowing within a well defined forested valley that cuts through the sand plains of the
Simcoe Lowlands. The North Tributary of the Nottawasaga River is located
approximately 650m north of the Brookfield Marshall subdivision, originating west of the
Study Area (around County Road 10) and flowing east within a forested corridor before
discharging into the Middle Nottawasaga River approximately one kilometer east of
Denney Drive.
The Middle Nottawasaga River – Fish Habitat at Potential Discharge Location:
Azimuth completed an exploratory fish habitat filed inspection in November 2020, as
timing was appropriate to observe fall spawning fish activity. At the proposed discharge
location, the Middle Nottawasaga River hosts a variety of fish species ranging from
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warmwater gamefish species such as Bass and Northern Pike, while providing a
migratory corridor for Salmonid species such as Rainbow Trout and Chinook Salmon.
Preferred salmonid spawning habitat consists of areas with fast flowing water and gravelcobble-small boulder substrate. Very limited preferred/ideal Salmonid spawning habitat
is available within the Middle Nottawasaga River. Specifically within the Study Area,
the substrate is predominantly fine sand and silt, creating a soft bottom that does not
create suitable spawning habitat. Salmonids in this section of the river utilize the wide,
slow flowing habitat to seasonally hold in between migration runs, before ultimately
pushing upstream to prime spawning grounds in the upper watershed. Lake Sturgeon (an
endangered species in Ontario) are also found seasonally in the Middle Nottawasaga
River, migrating from Georgian Bay and also spawn in the fast-flowing cobble/boulder
riffle sections upstream of the Study Area. No preferred spawning habitat for Salmonids
or Lake Sturgeon was observed within/adjacent to the Study Area of the proposed
discharge location. Photos of the fish habitat observed are attached in Appendix 9.
The North Tributary – Fish Habitat at Potential Discharge Location:
At the potential discharge location, the North Tributary flows beneath Denney Drive via a
culvert structure, flowing in an easterly direction within a forested valley corridor
dominated by Cedars. Wetted width of the tributary ranges from 2 to 5m, with some
pools observed over 1m deep. The North Tributary hosts a warm-coolwater Cyprinid
(minnow) community with the potential to host cold water resident Trout species and
Sculpin. At the proposed discharge location, substrate is soft, dominated by sand and silt,
with cobble/small boulder riffle areas observed sporadically throughout the channel
morphology. In-stream habitat is dominated by woody-debris, overhanging trees, and
undercut banks, with an average water depth of 30-40cm. At the time of the
investigation, no preferred spawning habitat or spawning redds were observed within the
proposed area of discharge. It is expected that the North Tributary is seasonally
connected to the main branch Middle Nottawasaga River, however seasonal low water,
steep topography towards the confluence, and in-stream natural barriers to fish migration
limit the successful migration of fish up into the North Tributary from the Middle
Nottawasaga River. Photos of the fish habitat observed are attached in Appendix 9.
Potential Impact of a Discharge Outlet on Aquatic Habitat:
The STP will be located in Precinct 2 and will discharge via a control structure and
closed culvert/or surface swale that discharges into the Main Branch of the Middle
Nottawasaga River or to the North Tributary of the Nottawasaga River. Design Average
Day Flows for fully treated effluent at the outlet of the discharge is 2.6L/s to a peak hour
flow of 10.1L/s, which is substantially lower than the flow rates of the receiving
watercourse. Effluent criteria are suitable for discharge to the Main Branch, particularly
for TSS, BOD and TP. Recognizable thermal or flow rate impacts to the watercourse are
not expected to occur/impact fish communities or available fish habitat.
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The section of outlet pipe from the stormwater facility to the North Tributary is already
constructed. Installation of approximately 200m of outlet pipe from the STP to the
stormwater outlet structure would be required to complete the piping to the North
Tributary. To reach the Main Branch, construction of approximately 1,000m of outlet
pipe and an outlet structure would be required. During construction and until the section
is re-vegetated or stabilized, appropriate sediment and erosion control will be required
(e.g. seeding, straw bales, rock check dams, turf reinforcement mat, erosion control
blankets, filter socks).
The proposed discharge location would be designed to maintain natural fluvial processes
through the receiving watercourses, and ensure that problematic sedimentation, scouring,
erosion, channel instability, and blockages to fish passage do not result from the proposed
works. In-stream habitat and channel morphology is not expected to be altered within the
receiving watercourse due to the proposed discharge since the proposed discharge is a
very small proportion of stream flow – the proposed discharge is 0.2% of the 7Q 20, and is
0.02% of mean annual flow. Native tree/vegetation disturbance within the existed
forested valley is expected to be minimal, will very limited permanent vegetation losses
occurring.
Detrimental effects to aquatic biota (within/adjacent/downstream) can be avoided during
construction of the outlet, provided that standard Best Management Practices (BMP's) for
working around water are adhered to during all construction stages. BMP's include
ensuring that sediment and erosion controls are installed and properly maintained along
the discharge swale, construction works are inspected regularly (particularly following
rain events until full stability/revegetation), and discharge channels/swales are
constructed ‘in the dry’ (i.e. isolated from flow). Examples of additional mitigation
measures are provided below.




Sediment and Erosion Control Plan - Construction must adhere to standard
erosion and sediment control (ESC) practices and other applicable BMP's when
working around water. A sediment and erosion control plan is required to be
implemented before site disturbance, and must be maintained during and after
construction until such time as disturbed areas are stable and not susceptible to
erosion. This plan may include, but is not limited to perimeter silt fencing, coir
log placement, the application of biodegradable erosion control blankets to
exposed soils; and details for storing, isolating, and stabilizing stockpiles of soil
(i.e. at least 30m away from the watercourse). Regular monitoring of all ESCs is
recommended to ensure their effectiveness for the duration of the project.
Discharge Channel Works - Construction timing is recommended during drier
summer periods to take advantage of low flow periods in order to minimize the
risk of runoff at the work area. Times of year with high rainfall and runoff
periods should be avoided. In-water work should be completed ‘in the dry’ (i.e. in
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the absence of flow). The work area can be isolated and flow quality and quantity
are to be conveyed around the work area at all times. The outflow can be
managed so as to not cause channel bed downcutting or bank erosion. A rock pad
or other scour protection may be needed at the outlet of the discharge. Flow
diffusion techniques may also be applied separately or in conjunction with these
methods. Regular monitoring should take place to ensure no erosion/downcutting
is occurring at the receiving watercourse.
Site Restoration –areas disturbed above the high water mark of the watercourse
should be restored immediately following construction and should adhere to a
planting/restoration plan. As noted above, sediment and erosion control fencing
should remain installed until vegetation restoration has stabilized areas disturbed
during construction in order to protect adjacent natural areas from the effects of
sediment laden runoff.
Contaminant and Spill Management Plan – is recommended to be in place
prior to the initiation of works. All machinery refuelling, maintenance, and
gas/oil storage is recommended to occur at least 30m away from any watercourse
and outside of the river valley.

Conclusions regarding Aquatic Habitat:
Temporary and permanent impacts to fish and fish habitat from the proposed discharge
works are considered predictable and mitigable. Construction can be completed without
impacting important seasonal fish migrations, and available fish habitat for multiple fish
life processes can be maintained. Based on the proposed discharge details, thermal,
flows, and water chemistry are not expected to negatively impact the existing fish
community. It is recognized the Lake Sturgeon (Species at Risk) occur within the Middle
Nottawasaga River, however the proposed works/final site condition pose very low risk
to the species or their habitat.
In accordance with Fisheries and Oceans Canada’s (DFO’s) ‘Projects Near Water’ project
review process, the proposed discharge works would not require DFO review or
submission.
Criteria and Comparison of Discharge Locations
The comparison of discharge locations was not based on a numeric scoring basis as the
candidate locations were narrowed down to two locations.
Dilution Potential and Assimilative Capacity: The catchment for the North Tributary is
considerably smaller than that of the Main Branch, and therefore the diluting flow in the
Main Branch is approximately two orders of magnitude higher. Therefore, discharge to
the Main Branch provides greater flexibility for effluent criteria and greater protection
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against negative impacts. The Main Branch is also less sensitive to extreme weather
conditions and is better suited to assimilating treated effluent.
The phosphorus levels in the North Tributary are somewhat better than the phosphorus
levels in the Main Branch, however, they are above the PWQO for much of the year.
This is likely due to agricultural impacts from a significant portion of the sub-watershed.
The suspended sediment concentrations and water clarity are considerably better in the
North Tributary than in the Main Branch. Therefore, the Main Branch is a better location
based on these criteria.
A Physically Suitable Location for a Discharge Outlet: Suitable locations exist for both
locations where a discharge outlet could be constructed in a manner that does not
influence habitat or create erosional issues for the water courses. A location on the North
Tributary is constrained because available locations are limited to the Denney Drive
right-of-way.
Infrastructure requirements for both discharge options will require pumping of treated
effluent. The forcemain lengths are approximately the same, although about 600m of
pipe and the outlet structure has already been installed to the North Tributary for the
outlet from the stormwater facility. To discharge directly to the Main Branch, a
discharge forcemain would be constructed from the plant location north to the farm
laneway and the along the farm laneway east to the river. This location has more
available room and allows better access for maintenance and operations. Therefore, the
Main Branch is a better location based on these criteria.
Aquatic Habitat: As discussed above, the quality of habitat in the North Tributary is
more sensitive than the habitat at the Main Branch. Although construction at both
locations could be mitigated, the Main Branch provides greater opportunities.
Public Interest: Feedback from members of the community show that local residents do
not favour discharge to the North Tributary, and this was one issue that received
significant negative comment during the Phase 1/2 stage of the Class EA. Water quality
of the Main Branch was also commented upon, although the comments addressed overall
impacts to water quality and aesthetics. Therefore, the Main Branch is a better location
based on these criteria.
Preferred Location for the Discharge Outlet
The Preferred Location for discharge is therefore directly to the Main Branch of the
Nottawasaga River via a forcemain along the general alignment of the farm laneway
through the adjacent agricultural lands to the east.
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The discharge at the Main Branch will require detail design as part of the system design,
and could either discharge near the top of the valley slope to one of the existing swales in
this area, or could be piped directly to high water line of the river.
13.3 Alternative Sewage Treatment Technologies
A variety of communal treatment plant technologies were considered, which reflect a
cross-section of available systems in use across the province. Technologies can be
combined to accomplish the overall system objectives.
It is desirable to use a technology or group of technologies that can be used throughout
the entire project life to reduce the life cycle costs of the system. It is costly to remove or
mothball systems that are outdated or if they cannot be expanded if future needs require
it.
This process seeks to identify suitable opportunities over the planning period. Thus,
consideration has also been given to technologies where increases in sewage volume can
be handled by conversion of the basic system to a higher yielding system by process
conversion. Alternately, a suitable technology can operate parallel treatment trains to
achieve the desired throughput to allow staging of the capital works and ease of training
with the benefits of mechanical consistency.
Eight (8) technologies have been considered. General data was gathered for each
technology. The technologies represent different approaches for secondary treatment and
are part of the treatment train that would handle the full treatment process. Where
appropriate, primary treatment requirements are indicated as well. Tertiary treatment,
disinfection and sludge treatment are part of the full process as well, however these
components are similar in most cases.
The plant footprint requirements also play a role, as the footprint would include the
treatment plant itself, any ancillary equipment, buildings, as well as parking area for staff
and paved areas for deliveries and truck access for sludge handling. The footprint would
also include perimeter fencing and some landscaping to create visual screening.
Depending on the technology utilized, the footprint of the plant will be between 0.25 and
0.5ha, and the surrounding lands would increase the overall size to between 0.5 and 1 ha.
The collection system will include gravity collection directly to the plant. Balancing of
wastewater flows will be accomplished, as required, at the centralized plant, and depends
on the ability of the preferred technology to handle the daily fluctuations in sewage
volumes.
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Sewage Treatment Technology Descriptions
Sewage treatment is completed using a combination of processes (a treatment train) to
achieve full treatment. The treatment train includes the following main steps. Other
steps, such as chemical addition, can also be incorporated.
Pre-treatment – screening and/or degritting - to remove items that do not biodegrade,
such as trash, cans, plastics, cloth, sand or gravel
Primary Treatment – settling to remove organic solids. In some designs, primary
treatment is incorporated with secondary treatment
Secondary Treatment – biological treatment or filtering to break down organic
compounds in the wastewater. The design of this step is the main factor that
differentiates types of wastewater plants.
Tertiary Treatment – this step provides a final treatment stage to further improve the
quality of treated effluent
Flow Equalization – can be done before treatment or after treatment. A holding cell is
used to balance high and low flow periods, as treatment is usually more efficient if it is
done at a relatively steady rate. Some designs are more tolerant of changes in flow and
do not require equalization.
Disinfection – treated effluent can undergo disinfection prior to its release, to ensure that
the treated effluent does not carry bacteria, viruses or pathogens. This step is mandatory
for systems that discharge to a surface water body.
Sludge Treatment – the solids removed from the wastewater are also treated to degrade
organics and stabilize the sludge.
The following eight treatment technologies have been reviewed as the main secondary
treatment processes:









Packed / fixed bed biofilters;
Rotating biological contactor (RBC);
membrane bioreactor (MBR);
extended aeration;
conventional activated sludge; and
sequential batch reactor (SBR);
modified sequential batch reactor (MSBR);
moving bed biofilm reactor (MBBR).
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Each of these technologies will be summarized in the following sections. More fulsome
details on each technology are provided in Appendix 10. The following table
summarizes the general arrangement and treatment components that would be
incorporated to create the overall treatment system for liquid wastewater treatment.
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Table 22: Summary of Liquid Wastewater Treatment Components

Description
Packed / Fixed Bed Biofilters
Rotating Biological Contactor
Membrane Bioreactor
Extended Aeration

Rough
Screening

Raw
Equalization

Fine
Screening

Anoxic
bioreactor

mecha ni ca l
s creeni ng to
remove
pla s ti cs, noncompos ti bles ,

ta nk to ba l a nce
incomi ng fl ow, ca n
ha ve coa rs e
bubble a era ti on

scre eni ng to
1-3mm to
remove
l a rger
pa rticula tes

ta nk wi thout
a era ti on to
consume
oxygen and
promote
deni trifica ti on

✓
✓
✓
✓

✓
✓

✓

✓

✓

Primary
Clarifier or
Settling

Liquid Wastewater Treatment
Electrical
Secondary
return
Main
backup
Clarifier or
Activated
Chemical
Treatment system
Settling
Post Equalization Sludge pumps Addition

ta nk to s ettle
a nd remove
ma i n sol ids
fra cti on

✓
✓
✓

ma y be needed
ma y be
omi tted in
s ome desi gns

di es el or
propa ne
ba ckup
ge nera tor to
ens ure tha t
the sys tem
a l wa ys ha s
sui ta bl e
powe r

✓
✓
✓
✓

✓
✓
✓
✓

✓

✓

ta nk to settl e
a nd remove
res idua l
sus pe nded
sol ids

to ba la nce fl ow
a fter tre a tment.
Thi s a ll ows the
foll oowing
proces s es to be
compl eted on a
conti nuous ba si s

to return a
porti on of the
s l udge to the
begi nni ng of the
process to
provide s eed
popul a ti on of
ba cteri a to speed
a nd sta bil ize
treatment

Tertiary
Filtration

Disinfection

chemi cal
fi na l fil tra tion to ina cti va te
a dditi on s ys tem - to remove fi ne ba cteri a a nd
ca n add
pa rti cul a te s to virus es
chemi cal s to
pol is h effl uent
a djust pH,
a nd ens ure
ca rbon content, a dequa te l ight
or a dd
penetra ti on
coa gula nts to
for
the cl a rifiers or dis infecti on
ma i n trea tme nt
ta nks

✓

✓
✓

✓

✓

✓
✓
✓
✓

✓

✓

✓

✓

✓

✓

✓

✓
✓

Conventional Activated Sludge

✓

Sequenced Batch Reactor

✓

✓

✓

✓

✓

✓

✓

✓

✓

✓

sma l l a mount ma y
be needed

✓

✓

sma l l a mount ma y
be neede d

✓

✓

✓

✓

✓

ma y be needed

✓

✓

✓

✓

Modified SBR
Moving Bed Biofilm Reactor
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The following table summarizes the general arrangement and treatment components that
would be incorporated to create the overall treatment system for the solid fraction from
the wastewater treatment. All of the secondary treatment systems require sludge
management.
Table 23: Summary of Treatment Components for the Solids Fraction
Solid Wastewater Treatment Components

Sludge Settler Aerated Stabilization
to dewater
aerate sludge to
dilute sludge stabilize and digest
sludge, reduces
volume and controls
odour

Description
Packed / Fixed Bed Biofilters
Rotating Biological Contactor
Membrane Bioreactor
Extended Aeration
Conventional Activated Sludge
Sequenced Batch Reactor
Modified SBR
Moving Bed Biofilm Reactor

✓

Thickening
to thicken to
2.5 to 4%,
water
returned to
raw
equalization
tank

Storage
sludge
storage
for 90
days or
longer

✓
✓
✓
✓
✓
✓

✓
✓
✓
✓
✓
✓

✓
✓
✓
✓
✓
✓

✓

✓

✓

✓

✓

✓

The two tables above provide a summary of the components that would be incorporated,
reflecting separate tankage or main components. The main equipment will be housed
within a building to protect equipment from the elements and to provide visual shielding.
The detailed arrangement and of components will be finalized through the detail design
process and is subject to an Environmental Compliance Approval from the MECP.
13.3.1 Packed / Fixed Bed Biofilters
Technology Summary:
Prior to secondary treatment, sewage will be processed by rough and fine screening,
primary clarification to remove main solids and equalization to balance peak flow rates.
Packed or fixed bed biofilters utilize a vessel filled with fixed media that provides a
surface for bacteria to populate. Examples of the media can be include foam cubes or
plastic pellets, and are designed to maximize surface area for bacteria colonization. Raw
sewage is first treated by settling and digestion to remove the main organic loading, and
then the remaining liquid is sprayed over the media beds. The effluent trickles through
the media, where the bacteria consume the organics. Treated effluent is collected at the
bottom of the tanks and typically a portion of the treated effluent is discharged and a
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portion can be recirculated through the process. Disinfection is required after secondary
treatment.
Advantages / Disadvantages:
Flow control for dosing allows optimal hydraulic loading to each media bed. This
provides optimization but requires additional operational requirement, and hydraulic
overloading can results in failure of the media bed or creation of anaerobic conditions
conducive to odour generation.
The process requires a superior degree of settling to reduce particulates as this can lead to
clogging of the media. It is also important to remove fats, oils and grease before reaching
the media beds.
Biofilters can achieve a high degree of treatment, although ancillary treatment is needed
for phosphorus removal and denitrification. Some manufacturers incorporate
recirculation of the treated effluent to provide balancing of flows during periods of peak
flow and to increase denitrification. During lower flow periods, the degree of
recirculation increases, which further improves treatment efficacy.
Aesthetics:
Typically, it is an aerobic process so that odour generation is quite low.
The treatment occurs in closed tanks, however the treatment vessels have a limit on size
sot that there are requirements for a bank of vessels to achieve required capacity. This
creates a moderately large footprint.
Examples:
Fixed bed bioreactor systems have been used for small and medium-sized plants serving
rural or resort communities, such as King Valley (golf clubhouse + 55 homes) and
Emerald Hills (golf clubhouse + 75 homes).
13.3.2 Rotating Biological
Contactors (RBC)
Technology Summary:
RBC is a secondary
treatment process. Prior to
secondary treatment,
sewage will be processed
by rough screening,
primary clarification to
remove main solids and
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equalization to balance peak flow rates. An RBC utilizes biomass treatment with bacteria
fixed to rotating closely spaced, rotating discs. The discs rotate on an axle above the
wastewater, so that the biomass rotates through it. Pre-settling is beneficial to limit solids
and anaerobic conditions. Secondary clarification and disinfection are required after the
RBC process.
Advantages / Disadvantages:
RBC’s work best when the influent wastestream has consistent volume and chemistry.
Thus, additional equalization tankage are likely required and the system has a moderately
large footprint. RBC systems can be difficult to optimize as the systems have limited
process control. Because the biomass is directly exposed to air, they can be less effective
in the winter. These conditions can make the systems more difficult to operate.
RBC’s are prone to overloading which can create unevenly weighted discs that lead to
maintenance issues. RBC’s can have excessive biomass growth when used for primary
treatment due to the high loading of organics and nutrients.
RBC’s produce a relatively lower volume of sludge which reduces handling
requirements. Treatment efficacy is moderate to good, and additional processes are
required for phosphorus removal.
RBC’s generally have higher utility consumption costs over other technologies.
Aesthetics:
RBC’s are housed within a building or covered tanks. RBC’s may require more active
odour control as the wastewater is not actively aerated.
Examples:
RBCs are used in numerous municipal systems, such as Mono (Island Lake), the Snow
Valley Ski Resort and by the City of Barrie (tertiary treatment only).
13.3.3 Membrane
(MBR)

Bioreactor

Technology Summary:
Membrane filter systems/
bioreactors (MBR) are a
secondary treatment technology.
Prior to secondary treatment,
sewage will be processed by
rough and fine screening, an
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initial aerated react tank and equalization to balance peak flow rates. Then the effluent is
passed through a membrane filter, removing parameters. Disinfection is required after
MBR.
Advantages / Disadvantages:
The advantages of MBR systems over conventional biological systems include better
effluent quality, smaller space requirements, and ease of automation. Specifically, MBRs
operate at higher volumetric loading rates which result in lower hydraulic retention times.
Treatment efficacy can be very high. MBR’s can also be used to replace clarifiers for
other plant designs, particularly in order to achieve stringent effluent criteria.
MBR’s have high capital cost and high lifecycle costs, as the filters have finite lifespan
and require full replacement. Many suppliers use proprietary designs so there are
concerns regarding the long term availability in those cases. MBR’s also tend to have
higher utility costs.
MBR footprint requirements are relatively low, and the systems can be fully enclosed.
MBR capacity can handle a wide range of volume and residence time is low.
Aesthetics:
MBR’s are housed within buildings and can have fully covered tanks. Footprints are
small and the design is not prone to odour generation.
Examples:
There are a small number of plants that use MBR technology for primary treatment (e.g.
Creemore and Milton). MBR technology is more widely used for tertiary treatment.
13.3.4 Extended Aeration
Technology Summary:
The extended aeration process consists of an
aeration tank, a secondary clarifier and sludge
return. Prior to secondary treatment, sewage
will be processed by rough screening.
Biological treatment is provided by aeration
within a main large reaction vessel. Aeration
can be done mechanically or by pumping in
air. Influent flow can be continuous, reducing
the requirements for balancing. After a
retention time of 18 to 24 hours, the effluent
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is clarified prior to tertiary filtration and disinfection. Secondary clarification and
disinfection are required after secondary treatment.
Advantages / Disadvantages:
Extended aeration plants typically have large open vessels and larger footprints. Because
of the active aeration, odours are primarily limited to pre-screening operations or sludge
facilities but can be odiferous if plant operational parameters are not within optimal
range.
Being open to the atmosphere, the tanks are affected by precipitation and air
temperatures, both of which can reduce treatment efficiency.
Treated effluent quality is generally high and requires additional treatment to remove
phosphorus. Plants can handle higher variation in influent volumes and can be fully
automated since the technology is straightforward to operate.
Aesthetics:
Extended aeration systems usually have large outdoor tanks, typically mostly buried.
Odour generation is usually low and is focused at key operations, like pre-screening.
Examples:
Extended aeration plants are widely used for municipal services and have a long proven
track record. Alliston, Angus, Stratford, Bradford, Cookstown, and Innisfil (Lakeshore
plant) use extended aeration.
13.3.5 Conventional Activated Sludge (CAS)
Technology Summary:
The CAS process consists of an aeration tank, a secondary clarifier and sludge return.
Prior to secondary treatment, sewage will be processed by rough screening. Raw
equalization is usually not required and
primary clarification is omitted in some
designs. A conventional activated sludge
system uses the same treatment concept that is
used as in extended aeration. Sludge is
recirculated to promote biological growth,
improved treatment and consistent operations.
Secondary clarification and disinfection are
required after secondary treatment.
Biological treatment is provided aeration
within a main large reaction vessel. Aeration
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can be done mechanically or pumped in. After a retention time of 6 to 12 hours, the
effluent is clarified prior to tertiary filtration and disinfection. Sludge is recirculated
through the process, providing a seed population for beneficial bacteria.
Advantages / Disadvantages:
Treatment efficacy is moderately high and is supplemented through additional processes.
Effluent quality is suitable for direct discharge to a surface water receiving body.
These types of plants use large outdoor tanks so are prone to visual and occasionally
odour impacts. As the wastewater is actively aerated, odour generation is generally low
or can be odiferous if plant operational parameters are not within optimal range.
Sludge volumes are lower than extended aeration due to additional sludge treatment
through the process.
Aesthetics:
Systems are generally low or moderate in odour most of the time but have large outdoor
tanks so can be odiferous if plant operational parameters are not within optimal range.
Footprint is comparatively large.
Examples:
This type of plant is in use in the City of Barrie and Stratford. This technology is
utilized at a majority of municipal plants in Ontario, particularly for medium and larger
facilities.
13.3.6 Sequential Batch Reactor (SBR)
Technology Summary:
The SBR concept is a batch-wise modification of the CAS process. Prior to secondary
treatment, rough screening is required. Raw equalization is required to hold incoming
sewage during the batch treatment steps, or two SBR tanks can be operated so that one is
filling while the other is undergoing the treatment cycles. In an SBR, wastewater is
introduced to the reaction vessels in batches and then treated by using alternating periods
of air injection and then allowed to rest and become anaerobic. This provides both
anaerobic and aerobic decomposition. Secondary effluent is then clarified in the same
tank and disinfected prior to discharge, which reduces the number of tanks that are
required. Treatment can also include chemical addition to remove phosphorus or control
the physical condition of the wastewater. The photo below shows an SBR plant with
tanks open to the atmosphere. For Baxter, these tanks would be smaller and fully
covered.
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Advantages / Disadvantages:
SBR’s can provide denitrification and
phosphorus removal as well as organic
decomposition so provide a higher
degree of treatment compared to other
secondary technologies. This can
reduce the requirements for tertiary
treatment. All of the treatment occurs
within a single basin, which reduces
handling and footprint needs.
As sludge removal from the main basin
is controlled separately, the remaining
sludge provides a seed population for the following batches, similar to the activated
sludge process.
The SBR is considered to require a higher level of operational sophistication; especially if
batch segment are being adjusted over time. It is also suggested that there is a higher
level of maintenance associated with more sophisticated controls, automated switches and
automated valves. Systems can be fully automated. Effluent quality is high and can be
further enhanced with tertiary treatment to allow direct surface water discharge.
Operations and utility costs are generally lower than other technologies, and the batch
treatment segments can be adjusted permitting operational flexibility and control.
Aesthetics:
SBR’s can be fully enclosed or in covered tanks. Because the wastewater oxygen levels
are closely controlled, odour generation is low.
Examples:
There are now over 1,300 SBR plants operating in North America. They are commonly
used for flows in the 50 to 1,200 m3/day. This type of facility requires all equipment to
be fully automated and to have trained staff to handle the variable flow conditions. SBRs
are in common use, such as by the Town of New Tecumseth, District of Muskoka, The
Kingbridge Centre in King City, and National Pines Golf Club in Barrie.
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13.3.7 Modified SBR
Technology Summary:
A Modified SBR works in the same manner as an SBR, but can be modified to
incorporate continuous inflow or active sludge management. Thus, the benefits of an
SBR can incorporate the benefits of activated sludge and reduce the need for separate raw
sewage equilization. The process would include pre-screening, and provide both anoxic
and aerobic treatment stages and secondary clarification in the same vessel. Disinfection
is required after secondary treatment.
Advantages / Disadvantages:
Modified SBR systems have the same advantages as SBR’s. They require smaller
footprints and create little odour. Continuous inflow is an advantage over conventional
SBR’s. Active sludge management results in optimal sludge treatment and minimizes
sludge volume. The use of multiple basins provides overall redundancy. During periods
of high flow, the treatment sequence can be modified to accelerate treatment and increase
capacity.
Treated effluent from these systems can be discharged on a continual basis by direct
discharge to a surface water body. Direct discharge to a water body would require the
addition of disinfection.
Aesthetics:
Modified SBR’s can be fully enclosed or in covered tanks. Because the wastewater
oxygen levels are closely controlled, odour generation is low.
Examples:
This type of plant is in use in the Town of Shakespeare, two plants in Snow Valley,
Whitchurch-Stoffville (Wyndance), Aurora (Westhill), Bradford, Minett, Mactier and
Port Severn.
13.3.8 Moving Bed Biofilm Reactor (MBBR)
Technology Summary:
A moving bed biofilm reactor
(MBBR) is a secondary process.
Prior to secondary treatment,
rough screening and primary
clarification are undertaken. Raw
equalization may also be
required. MBBR is a relatively
recent treatment technology and
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the process that was initially developed in the 1980s. MBBR technology employs
thousands of polyethylene biofilm carriers operating in mixed motion within an aerated
wastewater treatment basin. The technology represents a combination of conventional
activated sludge and fixed bed filters using plastic carriers dispersed in the aeration
treatment chamber and move with the currents created by the aeration process (hence the
name moving bed biofilm). Disinfection is required prior to discharge.
Advantages / Disadvantages:
The main concerns relate to sloughing of the biomass and sludge management. System
can be more difficult to maintain preferred operational conditions. Other concerns are
influent/ effluent sieve blockage, the inability to grow a specific culture, die-off owing to
influent chemical changes, and non-homogeneous mixing. Proper design and operation
can help to address these issues. Biocarrier clogging over time typically requires media
replacement or washing. Secondary treatment is provided by both the biofilm that
colonizes the media surfaces as well as more typical aeration treatment.
Treated effluent quality is quite good, and can be enhanced using tertiary treatment.
MBBR systems have lower sludge production rates than conventional activated sludge
systems. Treated effluent from these systems can be discharged on a continual basis by
direct discharge to a surface water body after disinfection.
Aesthetics:
MBBR plants are fully enclosed and have moderate footprint size. Treatment is fully
aerobic so that odour generation is low under normal operating conditions.
Examples:
This type of plant is in use in at the King Valley GC, Rawley Lodge (Port Severn) and
Cartwright Springs Brewery (near Kanata). Reportedly, the MECP has issued over
55 ECAs for this technology over the past 15 years; but the technology is sparsely
utilized for municipal systems. Also, these systems are typically smaller than the
capacity required to serve the Brookfield Marshall subdivision.
Solids / Sludge Treatment
Solids and sludge are the material separated from the wastewater during treatment. This
material is produced by all types of facilities that treat residential wastewater.
Sludge will be transferred to aerated digesters for stabilization. Digesters will be
equipped with de-watering pumps and cycled aeration / settling to begin a thickening (dewatering) process. As most of the plants generate about 85kg/10 3 m3 of wastewater
(Metcalf and Eddy, 2003), sludge generation is about 3,500L/day at a density of 1.005.
Sludge stabilization further reduces the sludge mass by approximately 40% and
thickening will increase density to 1.025 to 1.004 to create a volume of approximately
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250 to 450L/day. Water removed by thickening is returned to the secondary treatment
basin. After stabilization, sludge will be transferred to a sludge storage tank or can be
stored in the digester. This equates to less than one sludge truck load per month.
MECP require 240 days sludge age prior to beneficial reuse through a land application
program. Storage for up to 90 days will be available in Baxter and can be combined with
storage at the Angus plant and handled through its solids management system.
13.4 Sewage Treatment Technology Comparison and Preferred Technology
The package plants considered for the Brookfield Marshall Subdivision all involve
secondary treatment following solids removal and in general operate under aerobic
conditions. All employ a biological treatment process, although some can supplement
this process depending on the treatment design strategy employed.
A variety of technologies have been considered as possible solutions for the Brookfield
Marshall Subdivision. The technologies have been evaluated using criteria that highlight
the strengths and weaknesses of the different designs as directly applicable to this
community. Two stages of selection criteria have been utilized. The first stage includes
“pass / fail” criteria that can be utilized to ensure that a technology meets minimum
conditions. The second stage of criteria is intended to allow relative comparisons of the
technologies so that a preferred option can be identified.
The ranking system utilizes three mandatory criteria and thirteen comparative criteria.
The Preferred System must also meet all of the Mandatory Criteria and have the highest
score for the Comparative Criteria.
Mandatory Criteria
The first stage of criteria (mandatory factors) includes:
i) Widely utilized for municipal systems and/ or is utilized at other locations in
southern Ontario,
ii) Readily approvable by the MECP, and
iii) Ability to meet target effluent criteria
i)

Widely utilized for municipal systems and/ or is utilized at other locations in
southern Ontario;
This is important to ensure that the plant can be operated successfully with
technical help available if needed. Established technologies with sound track
records are considered to be key in the longer term reliability of the system. RBC,
MBR SBR, Modified SBR, Extended Aeration and Activated Sludge are widely
used in Ontario, and therefore meet this criterion. Packed Bed Bioreactors and
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Moving Bed Biofilm Reactors are not widely utilized at a scale similar to that
required for Baxter, and therefore these systems do not meet this criterion.
ii)
Readily approvable by the MECP;
This criterion can be considered similar to that noted above. An established technology is
one that meets a specific regulatory requirement standard. Thus, in judging this criterion
it is important to assess what the MECP treatment efficiency is likely to be and thus
whether the established technology performs at that standard (or above). All of the
different systems considered in this evaluation have recent examples where they have
been approved for sewage treatment in Ontario, and therefore all of the systems meet this
criterion.
iii)
Ability to meet target effluent criteria;
As part of the detail design review, MECP will approve a required effluent quality and
then the selected technology will be technically assessed by the MECP to confirm that the
technology can achieve the required effluent standards. The importance of this
assessment is to differentiate the ability of the technology to easily meet the effluent
quality versus taxing the technology to achieve the effluent quality.
The proposed effluent criteria for water quality were presented in the Class EA Phase 1/2
Report and are reproduced is Sections 9.4 and 13.2 above. Achieving both the
concentration objective and the loading objective are critical elements for the treated
effluent since they affect the potential for an adverse influence of the Nottawasaga River.
All of the different systems considered in this evaluation are capable of meeting the
effluent criteria, so long as additional components or supplementary processes are
incorporated into the treatment train, and therefore all of the systems meet this criterion.
Packed Bed Biofilters and Moving Bed Biofilm Reactors do not meet all of the
Mandatory Criteria and therefore are not considered further. RBC, MBR, SBR, Extended
Aeration, CAS and Modified SBR do meet the Mandatory Criteria and are therefore
evaluated against the Comparative Criteria described below.
Comparative Criteria
The second stage of criteria (comparative factors) includes:
i) Capable of meeting treatment targets;
ii) Ability to handle the variation of flows;
iii) Ability to expand capacity;
iv) Suitable to minimize aesthetic problems
v) Manpower requirements and training
vi) Lifecycle Costs
vii) Maintenance Requirements
viii) Climate Change Effects on STP
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ix) STP Effects on Climate Change, and
x) Sludge Generation
For the Mandatory Factors, a technology must meet all of the required criteria. For the
Comparative Factors, each technology was scored from 1 to 4, with 4 being preferred.
Where two or more technologies have the same relative strength, they would receive the
same score for that factor. Within the descriptions of the Comparative Factors below, the
individual scoring and rationale is provided. Each factor received the same weight.
i)
Capable of meeting treatment targets;
This criteria is separated into four sections to reflect the ability to treat each of the four
main compound groups important to sewage treatment. All of the technologies can meet
the expected criteria as part of a complete treatment package. The technologies being
compared provide the main treatment for organic material, and also affect other
constituents, such as nitrogen compounds (nitrate, nitrite and ammonia) and phosphorus
to varying degrees. Additional processes, like chemical addition or filtration are use to
ensure adequate treatment for these other parameters.
All of the technologies scored a 4 for the treatment of organic material. For nitrogen,
SBR and modified SBR scored a 4 as they incorporate anaerobic and aerobic cycles,
RBC, membrane bioreactor and CAS scored 3’s and extended aeration scored a 2. For
removal of particulate, RBC’s, Extended Aeration and Activated Sludge require clarifiers
so were assigned a score of 3. SBR and Modified SBR complete clarification within the
primary treatment tank and therefore were assigned a score of 4. For phosphorus
removal, most STP’s require additional treatment components to achieve low levels, as
phosphorus removal is facilitated by chemical addition. Membrane bioreactor scored a 4,
SBR, modified SBR and CAS were assigned 3’s and RBC and Extended Aeration
received a 2.
ii)
Ability to handle the variation of flows;
Related to the water quality criterion is the ability to achieve the standard for all
anticipated influent flow conditions. This criterion assesses the robustness of the
treatment system to handle the variable flow conditions that will be encountered from a
day-to-day or seasonal perspective as well as potential upset conditions that might occur
on occasion. In some areas of Baxter, the water table is high so that there is the potential
for extraneous flows (i.e. clean ground water or runoff) to enter the sewage collection
system. This can increase sewage volumes for a short duration around storm events or
springmelt conditions when frost is melting.
RBC’s have limited ability to handle variations in flow so received a score of 1.
Membrane bioreactor received a score of 2, and the other technologies received a score of
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4.
iii)
Ability to expand capacity;
The preferred solution should possess the ability to be expanded to increase the service
capacity of the plant. Capacity increases can be small, and the expectation is that these
additional volumes can be handled through reserve capacity or operational adjustments.
Examples of this could be the addition of fill-in lots or addition of a small number of
homes. Capacity increases would be larger to allow for connection for the existing
community or to allow for future development growth, if the community boundaries were
expanded. The preferred alternative should have the flexibility to handle small changes
directly and should be capable of larger expansion if it was required by the Township in
the future.
Modified SBR received a score of 4 as plant throughput can be adjusted by changing time
cycles while maintaining full levels of treatment. SBR and Membrane Bioreactor
received a score of 3 for the same reason. Extended Aeration, CAS and RBC received a
score of 2 as they are less flexible to expand. All of the technologies do have a finite
capacity beyond which further expansion requires the major addition of plant
infrastructure.
iv)
Suitable to minimize aesthetic problems (appearance, noise or odour);
The operation will produce an environmental signature in terms of its operating
appearance, acoustics and odour. This criterion weighs these elements to assess the
perceived impact on the surrounding community.
Extended Aeration and CAS receive a score of one (1) as these systems typically have
larger open-air tanks. Membrane Bioreactor, SBR and Modified SBR receive a score of
4 as the wastewater is maintained in an aerobic state, which reduces odour potential.
RBC scored a 2 as the treatment process does not include active aeration and has more
potential for odour generation.
v)
Manpower requirements and training;
This criterion reflects the complexity of the operational requirements associated with the
technology since these will vary between technologies.
Extended Aeration received a score of 4, CAS, SBR and modified SBR received a score
of 3, and RBC and Membrane Bioreactor received a score of 2.
vi)
Lifecycle Costs;
Information on capital, operations and maintenance costs for different STP technologies
was provided in the Phase 1/2 Report, in particular in Tables 7 to 10 of that document. In
the Phase 1/2 Report, cost analysis was broken out into capital cost, maintenance cost and
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operating cost, and then combined to consider the lifecycle cost of a facility. The detailed
costs in that report were based on actual costs for already constructed plants. The Phase 3
Report provided a further summary in Table 13 that included two additional technologies,
being SBR and Extended Aeration. The following information presents a summary of the
information in the Phase 1/2 and Phase 3 Reports. Lifecycle costs were determined on a
per capita basis for a 25 year period. Costs for CAS are similar to costs for Extended
Aeration.
Lifecycle costs were quantitatively evaluated using a formula that is the sum of the
capital cost plus the maintenance and operations cost over 25 years, divided by the
number of houses divided by 25 years to derive an annual cost per house. Thus, the
lifecycle cost reflects an annual cost per Equivalent Residential Unit (ERU), and in
essence, reflects a perpetual annual cost to each homeowner. Ultimately, the cost of
operating and maintaining the system will be borne by the residents that are connected to
the system.
Table 24: Summary of Lifecycle Costs for Different Plant Types

Technology
MSBR
RBC
Fixed Bed Bioreactor
SBR
MBR
Extended Aeration

Lifecycle Cost per year per house (or ERU)
#
plants
Min
Max
5
$
477
$ 1,210
1
2
$
992
$ 1,556
1
1
2
$
621
$
630

$
$
$
$
$
$

Average
769
1,464
1,274
595
1,885
625

Extended Aeration, CAS and SBR (each score 4) are the most cost effective plants on a
lifecycle basis, followed by modified SBR (score 3). Fixed Bed Bioreactors and RBC’s
(each score 2) are more expensive and Membrane Bioreactors (scores 1) are the most
expensive to build, operate and maintain.
vii)
Maintenance Requirements;
Maintenance requirements reflects the extent of work that must be carried out on a
routine basis to ensure that an STP remains operational within appropriate parameters.
Membrane plants and RBC’s require the most maintenance (scored 1). SBR, modified
SBR and CAS require moderate maintenance and were assigned a score of 3. Extended
Aeration requires the least maintenance and was assigned a score of 4.
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viii) Climate Change Effects on STP;
During the overall lifespan of the sewage treatment system, the potential effects of
climate change may manifest in different physical conditions that the facility will have to
operate throughout. While the effects of climate change are not prescribed, it is likely
that the greatest effect will be more extreme weather conditions than have been
historically experienced. These effects can be mitigated by appropriate engineering
design for extreme conditions and/or provision of space to allow for future improvements
as might be needed. Consideration can be given to:




Extreme periods of precipitation or drought,
Extreme periods of heat or cold, or
Extreme events such thunderstorms, ice storms, tornadoes, or hurricanes

Many of the design criteria already reflect extreme weather conditions to ensure that the
plant will not exceed capacity, and to ensure that wastewater is fully treated prior to being
released. For example, effluent criteria are selected on the basis of 7Q 20 flows in the
receiving water course, which reflects the lowest 7 day flows in a 20 year period (equal to
1/1,040 weeks or the lowest 0.1% of flow conditions).
Plant design will include full automation of key components and backup power
generation to ensure that a plant remains operable. Storage or balancing tanks are also
sized for extended periods, such as sludge storage for 90 days or longer. Design aspects
can also include deeper pipe burial for extended frost protection or over-sizing to address
additional infiltration to the collection system, as well as consideration for redundancy
and resiliency measures and contingency plans.
The design lifespan for a sewage treatment plant is considered to be 25 to 50 years, with
plant equipment having a design life of 10 to 25 years. Thus, there are expected periods
when the plant equipment and the plant itself will have the opportunity to review
processes and make modifications to address deficiencies or new technologies, and to
address developing issues with respect to climate change. The current design is expected
to address predicted conditions within the shorter term and to allow for opportunities in
the longer term.
Therefore, each technology received a score of 4.
ix)
STP Effects on Climate Change;
Plant contribution to greenhouse gases and climate change is predominantly related to
energy consumption. The design of all facilities would take into consideration
minimization of the carbon footprint through the use of energy efficient fixtures.
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RBC’s have high energy consumption (score = 1), followed by Membrane Bioreactors
(score of 2). SBR and modified SBR have approximately the same energy consumption
(score of 4) and are more efficient than Extended Aeration or CAS (score of 3).
x)
Sludge Generation
Sludge generation is a product of treatment and requires further treatment and disposal.
There is a benefit to systems that treat sludge more fully and produce a lower volume of
sludge that is stable and can be beneficially re-used. All systems produce sludge, which
is a function of the influent wastewater.
Table 25: Sludge Generation Rates
Main
Sludge
Information Source
technology Generation
Rate (kg
SS/kg BOD)
RBC

0.4 to 1.2,
average of
0.67

C-F Ouyang, 2011

SBR

~0.5

Takdastan, et al., 2009

MSBR

~0.4-0.5

Takdastan, et al., 2009

Extended
Aeration

~0.4

http://files.dep.state.pa.us/Water/BSDW/OperatorCertific
ation /TrainingModules/ww17_sludge_3_wb.pdf

CAS

~0.5

Metcalf and Eddy, 2003

MBR

~0.4

Membrane Bioreactors factsheet (epa.gov)

Membrane Bioreactors, Extended Aeration and modified SBR produce the least sludge
(score = 4 points), followed by CAS and SBR (3 points) and RBC produces the highest
level of sludge (1 point).
13.4.1 Evaluation of Technologies
Table 26 was prepared to summarize the comparative scoring for the eight main treatment
technologies. Maximum possible score is 52 points.
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Table 26: Comparison of Sewage Treatment Systems
Packed
Rotary
Bed
Biological
Biofilters Contactor

Issues

Membrane
Bioreactor

Sequential
Batch
Reactor

Extended Activated Modified
Aeration
Sludge
SBR

Moving Bed
Biofilm Reactor

Mandatory Factors
Widely Used for
municipal systems
in Ontario

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Readily
Approvable by the
MECP

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

removal of
organics

4

4

4

4

4

4

removal of
nitrogen
compounds

3

3

4

2

3

4

removal of
particulate
material

3

3

4

3

3

4

removal of
phosphorus

2

4

3

2

3

3

Ability to handle
variation on flow

1

2

4

4

4

4

Expandable
Technology

2

2

3

3

3

4

Suitable to
Minimize Aesthetic
Problems

2

4

4

1

1

4

Manpower
requirements

2

2

3

4

3

3

Lifecycle Costs

2

1

4

4

4

3

Maintenance
requirements

1

1

3

4

3

3

Climate Change
Effects on Plant

4

4

4

4

4

4

Plant Effects on
Climate Change

1

2

4

3

3

4

Sludge generation

1

4

3

4

3

4

Score

28

36

47

42

41

48

Can meet target
Effluent Criteria
Carry Analysis
Forward?
Comparative
Criteria
Capable of Meeting
Treatment Targets
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As shown in Table 26, each of the main technologies was evaluated on the basis of thirteen (13)
comparative criteria, using a scoring system with a range of 1 to 4. The Modified SBR
technology received the highest score of 48 out of a maximum of 52 points and is the Preferred
Technology.
13.5 Ancillary Processes
The plant for the Community of Baxter will require some ancillary processes regardless
of the preferred technology. This section shall overview these requirements in general
terms. The specific requirements germane to the selected technology would be refined
during the detailed design.
Pre-Treatment Considerations
The proposed sewage collection network design entails a gravity collection system which
will have a terminus location adjacent to the subdivision’s stormwater facility. Key
infrastructure that will generally be required are summarized below:


Raw Sewage Lift Station
A wet well equipped with pumps is required to receive the raw sewage from the
collection sewers and introduce it to the treatment system. This initial station will be
relatively deep due to the depth of the gravity sewers. This tank can also provide
some equalization, as needed.
The central issue with the integral lift station is how the influent grit/ debris (and
equivalent) is to be handled by the pumping chamber. Different configurations lend
to different design considerations. Ventilation is a key consideration to this design
element to avoid nuisance odour issues and facilitate access. Pumps in the lift station
are also served by the backup emergency power system.



Pre-screening
The influent to the facility shall pass through a screening device. Since the lift station
design will handle up to a specified diameter, the screen selection should be designed
to compliment this element. Detail design will address manual versus mechanical
options. The design needs to have regard for contemporary issues such as sanitizing
and flushable wipes and others similar products.



Raw Sewage Equalization
Raw sewage equalization can be handled through the preceding raw sewage lift
station, a separate EQ tank or in the pre-react chamber of the modified SBR.
Equalization is intended to balance high rates of inflow to the STP and to stabilize
throughput. There is an expectation for the need to "balance" flow through the
selected treatment system and remove to the extent possible "floating" and settleable
materials. A key consideration to equalization is how it might function and therefore
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whether key issues such as odour will need to be addressed (i.e., anaerobic
conditions).
The role of equalization is to balance the flow rate into the treatment system to
balance periods of peak flow and so that the equipment can be calibrated to a specific
quantity and quality.
Post-Treatment Considerations
Similar to the pre-treatment requirements, there will be several post treatment priorities.
The treated effluent will need to be disinfected and other tertiary treatment requirements
may also be required prior to discharge into the Nottawasaga River.


Chemical Addition
Chemical addition can be utilized at various points during the treatment process to
ensure suitable physical and chemical conditions to optimize treatment. These
processes can be used to stimulate bacteria populations or enhance conditions by
controlling pH, alkalinity, iron removal or other conditions. Chemical addition can
also be used to flocculate suspended solid sorbed with phosphorus (e.g., alum or
ferric chloride). Chemical addition systems can consist of totes of product and
peristaltic pumping systems to control the timing and concentration of the additions.



Tertiary Treatment and Filtration
To ensure a high quality effluent suitable for discharge to a surface water receiving
body, post treatment clarification/ filtration are likely required in order to settle/
remove wastes from the treatment system prior to disinfection. The technology
selected would cater to the specific treatment needs.
Tertiary filtration is utilized to remove particulate and coagulated material. In
particular, tertiary filtration aims to reduce suspended solids and phosphorus
concentrations in the treated effluent to very low levels. A variety of filter types are
available, commonly using a graded sand bed, a synthetic (membrane) filter or a
mixed media filter.
A graded sand filter system will meet discharge needs for Baxter.



Disinfection
Disinfection is used to inactivate bacteria and viruses in the treated effluent.
Disinfection is typically accomplished by chlorine dosing or UV disinfection. Other
methods such as ozonation are possible but not commonly used in sewage treatment
plants.
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Chlorine disinfection creates a chlorine residual that must be removed through
decholorination prior to discharge to a water body. UV disinfection is commonly
used for plants discharging to surface water but requires that the treated effluent is
clear to allow appropriate UV transmittance.
UV disinfection can be employed for Baxter since the water quality from the tertiary
treatment will yield good water clarity.


Sludge Stabilization
Another by-product to the treatment process that will require processing is the excess
sludge generated from the secondary treatment system(s). As noted above, some
technologies are likely to generate much less volume than others and thus this aspect
of the treatment facility will be technology dependent. Options could include sludge
stabilization or digestion.



Treated Effluent Lift Station
Because the discharge location is a significant distance from the STP, treated effluent
will require pumping. A lift station or discharge tank will be used to collect treated
effluent, also providing equalization. Discharge pumps can be controlled to optimize
for output, normally by pumping for longer periods at lower pump rates.



Odour Control System
With their input to the ESR review and during discussions regarding the plant
conceptual design, the Township of Essa has confirmed that they require inclusion of
an odour control system, consisting of a minimum of carbon filtration at points of air
exhaust. Small residential plants typically do not have odour control included as part
of the original design, as they are expected to generate little odour. To address the
Township’s input, the plant design will include carbon filtration and will also include
enclosed tanks and central ventilation. The central ventilation will be designed in a
manner that could allow further odour treatment as a contingency.

Complimentary Systems
There are a myriad of complementary systems to consider with the preferred alternative.
 SCADA
It is anticipated that a remote operational system (e.g., SCADA) would be employed to
monitor/ control the system performance. The same process can be configured to callout
to staff when attention is required (i.e., alarm status including power disruption(s)).
Considerations for explosion-proof or water-proof design elements might be required in
certain circumstances and needs to be carefully considered during the design process.
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Specific (remote) meterage and continuous monitoring will be required at process points
including, but not limited to, influent and effluent locations. Various sampling ports will
also be required throughout the system operation and needs to be properly considered as
part of the preferred alternative design.
 Redundancy & Emergency Power
The system design would also dictate redundancy requirements. Typically, key processes
and controls (e.g. pumps, level controllers, process timers) are duplicated and configured
to switch over if a unit fails to operate correctly. For example, both mechanical and
ultrasonic switches can be used for tank controls.
Similarly, the system will incorporate backup emergency power supply to ensure that
operations continue under power loss conditions. This emergency power is also required
for key treatment processes in order to avoid an upset condition. Typically, backup
power is provided by a diesel or natural gas generator.
 Diversion / By-Pass / Overflow
Other elements of the process design might address "high water" diversions/ piping
which would present over-topping under extreme conditions. In a multiple tank
configuration, the interconnection of specific tanks may augment the overall system
capacity under extreme considerations. However, an actuated by-pass system could be
needed under dire circumstances which also need to be considered as part of the overall
system design.
 Repair / Retrofit Considerations
The treatment design will also need to address how equipment is to be repaired/
retrofitted without significant disruption. Thus a degree of redundancy could be required
to facilitate major element repair/ replacement. Under these conditions, modification to
the system operation could be required and need to be address in the contingency
planning provided for the system development. This also suggests that appropriate bypass infrastructure could be required to facilitate such operations and may need to be
considered in the design of the preferred alternative. The same could be inferred if any
future expansion of the treatment plant were to be considered.
 Ancillary Services
The plant design is expected to provide ancillary services including an office, equipment
storage, sample preparation counter/ sink, washroom, and isolated storage rooms for
specific chemicals. Personnel facilities should be appropriately separated from the
operational facility to the extent possible. It is anticipated that all system plumbing/
piping will be appropriately identified through labelling, colour coding and flow direction
to avoid inadvertent mistakes from occurring during manual operations.
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 HVAC / Lighting / Security
Finally, the building ventilation/ heating will need to ensure appropriate air exchange can
occur in all operational areas. Under certain circumstances a forced air system(s) could
be required in order to permit occupancy for operations (e.g., pump chambers, etc.).
Lighting should consider both artificial and natural conditions to negotiate entrance into
and through the facility with minimal encumbrance. The site should be fenced and
signed appropriately and the level of security determined based on the Township's
requirements.

14.0 PREFERRED SOLUTION
The Preferred Solution consists of three components: conveyance of raw sewage,
treatment of sewage and discharge of treated effluent. Raw sewage will be collected
from the Brookfield Marshall subdivision using a standard municipal collection system,
consisting of gravity outlets from each residence and gravity mains aligned within
roadways or common rights-of-way. The collection system has already been designed
and approved by the MECP, with the issuance of an ECA.
The recommended design for the sewage treatment plant (STP) will consist of a package
treatment system plant rated for an average day flow of 227m 3/day, with a dry weather
peak flow of 874m3/day and a wet weather peak flow of 1,375m3/day.
The recommended design utilizes a modified SBR technology with ancillary processes
that incorporates prescreening to remove and wash trash and plastics, flow equalization,
secondary treatment by the Preferred Technology, sludge holding and aeration to stabilize
aerobically, sludge thickening and stabilization to minimize haulage of excess sludge,
tertiary filtration with chemical dosing and, UV disinfection of the treated effluent prior
to discharge from the treatment plant. Carbon filtration will be included on the
ventilation stacks. Specific design elements will be confirmed during detail design.
Detail design will also consider the potential for odour generation and mitigation, and
may require further assessment or modelling as part of the ECA application.
Effluent criteria are expected to be applied at the “end of pipe” from the STP. Treated
effluent will be discharged to the main branch of the Nottawasaga River.
14.1 Generic Treatment System Design
The proposed sewage treatment facility will consist of a series of industry proven
“packaged” systems and subsystems. These systems and sub-systems will be integrated
into a single central control and monitoring package that will housed in the control room
located at the proposed plant. This main facility will include a building to house blowers,
effluent filters, electrical, control and office space. An on-site lift station will receive raw
sewage from the collection sewer main. The modified SBR design utilizes continuous inAZIMUTH ENVIRONMENTAL CONSULTING, INC.
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flow with balancing provided in the lift station and the initial reaction tank. Tankage
should include passive emergency overflow to allow the lift station other tankage to
utilize their full hydraulic capacity of the plant in the event of major pump/ system
failure. Pumps and control systems should include redundancy and allow for remote
monitoring and controls. Pumps should be equipped with VFD’s or control logic features
to prolong lifespan and minimize electrical consumption.
The plant control system should also include multi-level alarms to automatically identify
maintenance and emergency conditions to the licensed operator. The facility should
incorporate backup power supply for all key infrastructure so that the plant can operate
autonomously in case of power grid blackouts.
Key infrastructure that will generally be required for each of the described sewage
treatment systems is summarized below:


Raw Sewage Lift Station
A wet well that will receive raw wastewater and lift by pumping to bring wastewater
into the treatment plant.



Pre-Screening
A bar screen (e.g. 25 mm bar spacing) to remove non-organic materials from the
incoming wastewater (e.g. rags, hand wipes, plastics).



Modified Sequential Batch Reactors (SBR)
The core treatment process will be the modified SBR, consisting of two concrete
basins. These individual basins will be capable of isolation from the process for the
purpose of maintenance or staging for seasonal or monthly fluctuations in flow. Two
(2) parallel continuous inflow extended aeration sequencing batch reactors, each
having a baffled pre-react zone and a main reaction zone and equipped with an
aeration system, and an effluent decanter discharging to the effluent equalization tank.
Multiple air blowers for each SBR and submersible waste sludge pumps for each SBR
tank discharging to the aerobic sludge digestion/thickening/storage tanks.



Chemical Addition
A chemical addition system to facilitate phosphorus coagulation and chemical control
(e.g. alum, possibly pH buffering) for dosing into the SBR tanks or influent lines.



Dosing / Contact Tank
Treated effluent is gravity discharged from the decanters to a dosing tank to provide
post-treatment flow balancing and coagulant age time before being pumped to the
suitable tertiary filter.
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Tertiary Filters
Aged treated effluent from the equalization tank will be passed through an effluent
filter system to remove particulate material. The tertiary filter will be elevated above
the finished floor grade, such that the filter discharge is above the finished floor. The
filtration system will discharge to the UV disinfection system.



Ultraviolet Disinfection
Treated effluent from the tertiary filters will gravity feed through an ultraviolet
system. The UV will be equipped with intensity monitor and a simple “lift-out”
design to allow for easy cleaning and rapid replacement of lamps and sleeves. The
variable output electronic ballast will provide a long service life. The UV effluent
will be gravity discharged to the outfall channel.



Flow Monitoring
The discharge from the plant is required to be monitored, typically with a magnetic
flow meter to record the daily discharge volume of treated effluent. The flow meter is
usually installed on the final pumped stage where discharge is outlet from the tertiary
filtration system or the disinfection system. All flow and alarm functions will be data
logged through the central control of the plant.
The outlet from the plant should provide appropriate devices to allow direct
monitoring of the effluent volume and also for the collection of effluent samples for
laboratory analysis to demonstrate compliance with the conditions of an
Environmental Compliance Approval (ECA).



Outlet Channel
The outlet will consist of a forcemain that takes effluent to the Main Branch of the
Nottawasaga River to the east of the plant. The outlet may discharge to a headwall
above the high water level or may discharge by pipe directly in the river, as defined
during detail design. The design of the outlet will have regard for erosion prevention
and sediment control.



Waste Sludge – Stabilization and Storage
Multiple aerobic sludge digestion/thickening/storage tanks are required, each of
which would be equipped with an air diffusion system to provide suitable
stabilization, thickening and aging. Liquid effluent can be discharged back to the
SBR tanks. The waste sludge system should also include a closed handling system to
pump stabilized sludge to tanker trucks for removal from the facility.



Standby Power Supply
A standby backup power generator enclosed within the control building;
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Plant Control
The wastewater treatment plant will utilize a centralized control and data logging
system that will monitor and log the flow, level and all alarm functions throughout the
facility. Control subsystems in the facility will function as local control and convey
operational data to the central system to provide an interface for both local and
remote operators. As part of plant infrastructure, a back-up diesel or natural gas
generator will provide electrical back-up of all operation, including alarms, control
and data systems.

15.0 ADDITIONAL APPROVALS / AGENCY REVIEW
The proposed construction of a new sewage treatment plant is also subject to a number of
other approvals or review by a number of other agencies. In some cases, these are
contingent approvals or review that are coordinated through the municipal review. The
following table summarizes additional requirements.
Table 27: Additional Review / Approvals Required
Approvals / Review Required
Class EA – Final
Environmental Study Report
Class EA – Environmental
Study Report
OWRA Section 53
Environmental Compliance
Approval
OWRA Section 9 (Air)
Environmental Compliance
Approval
OWRA Section 52 Permit to
Take Water or EASR
Municipal building permit

Agency
MECP and
Township
MECP and
Township
MECP

Description
Submitted to MECP to finalize the Class EA and
document the outcome of the Class EA process
Submitted for 30-day comment period from Nov 30 to
Dec 30, 2021
Detailed approval of the sewage treatment plant, including
effluent criteria and detail design. Includes review

MECP

Required for a backup generator, possibly required for
odour mitigation or noise emissions

MECP

For construction dewatering, PTTW already issued

Township

Municipal Zoning Bylaw
Amendment

Township

Odour Control Plan

Township

Operations and Maintenance
Plan

Township

DFO Fisheries Approvals

DFO

Required for aspects that are not directly part of the
sewage treatment plant. For example, provision of public
washrooms for park patrons.
Required for locations where the sewage treatment plant
or facilities are not within the currently approved land use
for that parcel
To be prepared during the design and approvals stage for
the plant to provide a mitigation framework in case odour
issues occur during operations
To be prepared during the initial commissioning period of
the plant while the plant continues to be the responsibility
of Brookfield. These reports are intended to facilitate
transfer of the plant to the Township
Federal fisheries approvals require an initial screening
process for works affecting water bodies. Further

AZIMUTH ENVIRONMENTAL CONSULTING, INC.

119

Phase IV Environmental Study Report (ESR), Baxter Wastewater Servicing

In-water Works Permit

NVCA

Peer review

NVCA

Clean Water Act – Source
Water Protection

NVCA

Species At Risk Act

MECP

approvals can be triggered for certain aspects
Required for the discharge outlet and addresses the
discharge design where within the NVCA regulated limit.
Will include engineering, natural heritage and policy
aspects
Providing technical review comments to MECP regarding
effluent criteria
Sewage collection and treatment systems are a potential
threat within a WHPA, however, Baxter is not within a
WHPA, as there are no municipal wells within the nearby
area. Baxter is also not within an Significant
Groundwater Research Area (SGRA) nor an area of
Highly Vulnerable Aquifer (HVA).
Screening is part of the site plan approvals for the plant
footprint. Further approvals would triggered if the
screening identifies the presence of or potential habitat for
SAR

16.0 RECOMMENDATIONS REGARDING PLANT DESIGN,
LOCATION AND DISCHARGE
The Class EA Phase 3 report provides an evaluation of sewage treatment technologies
with the objective of recommending a Preferred Design for a local sewage treatment plant
to fully treat wastewater from the Brookfield Marshall subdivision. The treatment plant
will be constructed and commissioned by Brookfield and then turned over to the
Township of Essa for long term ownership and operations.
The treatment plant is proposed to be located in Candidate Precinct 2, located
immediately east of the subdivision’s stormwater facility. This preferred area has the
benefit of being suitable to connect to the subdivision wastewater collection system and is
conservatively separated from existing and future residences. The Preferred Design will
utilize a modified Sequential Batch Reactor (MSBR) design and will discharge fully
treated effluent to the Main Branch of the Nottawasaga River via a forcemain oriented
towards the east from the plant. A conceptual plant layout is provided as Figure 8.
Figure 9 shows a conceptual arrangement of the plant components, which will be
finalized through the detail design and ECA application process.
The information in the Phase 3 Report was posted for public consultation and agency
review and comment. Comments were received from the Township of Essa, the MECP
and three members of the community. Their comments are included in Appendices 3 and
4, with a response matrix, and the response items have also been incorporated into this
ESR document.
To address comments from the Township, the plant design will incorporate odour control
by using carbon filtration on the ventilation stacks. The implementation of carbon
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filtration provides additional assurance to the Township and the public that the operations
of the plant in Precinct 2 will not have odour impacts within the community.

17.0 CONSTRUCTION MONITORING
Monitoring during construction will follow regular construction monitoring protocols and
most of the protocols are already incorporated into the new subdivision construction
programme. The new subdivision commenced construction activities in 2020 for certain
aspects, in particular the construction of underground utilities, rough grading, the
stormwater management pond and model homes. These aspects were constructed with
appropriate permitting from the municipality and MECP.
Monitoring during construction of the sewage treatment plant will include aspects that are
part of the approvals process with MECP, including:
- Installation and monitoring of erosion prevention and sedimentation control
measures;
- Dewatering requirements for the construction of facilities that are below the water
table, including, tankage, gravity pipes and forcemain, as needed. Dewatering
monitoring will include conditions as noted on the Permit to Take Water, and
include daily monitoring of pumped volumes for each source, and monitoring of
drawdown at specified monitor locations. The PTTW also incorporates a Well
Interference and Mitigation Plan.
Construction monitoring for the discharge outlet will also include additional tasks related
to conditions for In-water Works Permit sought from NVCA. The proposed outlet pipe
will be installed as a buried forcemain / gravity main to the discharge location near the
top of bank for the main branch of the Nottawasaga River, where there is a draw that
directs water down the valley slope to the water’s edge. It is expected that monitoring
will focus on erosion prevention and sediment control, and may also include timing
restrictions. Alternately, the outlet pipe may extend down the valley slope and discharge
directly to the river. In this case, monitoring would be completed along the pipe
alignment. Construction of a direct outlet can be accomplished under dry conditions by
utilizing a coffer dam at the river’s edge. Monitoring includes daily inspection of ESC
works, including the turbidity or Total Suspended Solids of any water discharged from
the work area.

18.0 POST-CONSTRUCTION MONITORING
Post-construction monitoring of the sewage treatment plant operation is primarily defined
through the monitoring conditions of the Environmental Compliance Approval (ECA)
issued by the MECP. The ECA will define effluent objectives and compliance criteria,
which are expected to be similar to the values presented in Table 5. Effluent sampling for
compliance monitoring is expected to occur with weekly composite samples for the
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inorganic parameters, and grab samples for bacterial parameters. Monitoring will also be
completed for daily sewage volume. Data are required to be evaluated for statistical
parameters to ensure that the hydraulic and parameter loading to the plant are within the
design range and the operational capacity of the plant. An annual monitoring report is
typically required and submitted to the MECP for review.
Operational monitoring will also be undertaken at the site for physical parameters to
ensure that the plant is operating appropriately. This monitoring is typically completed
by the facility operator and is done on-premises. Parameters are likely to include:
temperature at several locations (influent, SBR basins, effluent), pH, alkalinity, BOD,
dissolved oxygen, light transmittance for the UV disinfection system, sludge parameters
(e.g. MLSS, sludge bed depth). Operational monitoring requirements will be defined
during the plant detail design stage.
Aesthetic parameters are also monitored and recorded, such as the presence or absence of
noxious odours, location of odour generation, air temperature, wind direction and wind
speed. As part of this programme, any complaints from neighbours are also logged and
addressed.

19.0 NOTICE OF COMPLETION
Following the publication of the Environmental Study Report, a Notice of Completion
was published on November 30, 2021 in the Alliston Herald (Simcoe.com) and online
through the Azimuth Environmental website. The Notice of Completion was also be
emailed directly to those agencies and individuals that are on the contact information list.
The Notice of Completion identified a comment period ending December 30, 2021 for
the review of the ESR. The Township of Essa and the MECP requested additional time
for their review to January 30, 2022. Comments that were received are included in
Appendices 3 and 4, and have been addressed in this Final Environmental Study Report.
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