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Executive Summary

Introduction

The Wallaceburg Water Treatment Plant (WTP) is a critical part of the existing Wallaceburg
Drinking Water System (DWS). The plant has been susceptible to frequent failures and repairs
due to aging infrastructure and increasing wet weather impacts. The WTP was originally
constructed in 1946 and has undergone major upgrades in 1948, 1980, and 2009. In 2016, the
Chatham-Kent (CK) Public Utilities Commission (PUC) completed a Schedule B Class
Environmental Assessment (EA) to assess the various water supply alternatives to service
Wallaceburg and the surrounding area. The preferred solution from the 2016 EA was to maintain
and rehabilitate the existing WTP, raw water intake, and low-Llift pumping station (LLPS).
However, upon implementation of the recommended solution, it was determined that this
solution may not be a sustainable approach due to the deterioration of plant assets and high
costs associated with repairs and upgrades.

In June 2020, the CK PUC retained Jacobs to complete a Schedule C Class EA to determine a
defensible, long-term solution for the Wallaceburg WTP to reliably meet current and anticipated
future water quality regulations and enhance system safeguards against water quality anomalies.

In February 2021, the scope of the Class EA was expanded to investigate the potential of the
Wallaceburg DWS to supply water to the Community of Dresden (currently serviced by the
Chatham WTP), as well as to allow for future greenhouse development between Wallaceburg
and Dresden.

The purpose of Technical Memorandum (TM) 1 is to document Phase 2 of this EA. Phase 2
includes an inventory of existing conditions, the assessment of potential future conditions, and
the development and evaluation of alternative solutions. This TM also presents the preferred
solution for this EA, which will be carried forward to Phase 3 of this EA.

Problem and Opportunity Statement
The problem and opportunity statement for this Class EA is as follows:

The Wallaceburg WTP and the raw water intake LLPS equipment and structures have reached the
end of their life expectancy and require frequent repairs and replacement. In addition, the raw
water quality from the WTP intake, located on the shore of Chenal Ecarte, has suffered from
turbidity spikes, low pH, and nitrate changes during wet weather events. Also, toxic spills in the
Sarnia Chemical Valley and zebra mussel invasion have forced the intake to be shut down
temporarily on several occasions. There is also a forecast of expanded water servicing area,
industrial growth and greenhouse development for the Wallaceburg DWS.

The Water Treatment Servicing EA study represents an opportunity to evaluate alternatives for
the WTP and raw water intake that will provide for current and future water demand of the
Wallaceburg DWS, an opportunity to review the condition of the interconnection between the
Lambton Area Water Supply System (LAWSS) and the Wallaceburg DWS, and to investigate
options for additionally meeting the forecast increased industrial water demands. The study also
represents an opportunity to examine the alternatives for a water transmission main to meet the
water supply demand in a new pressure zone of the Dresden Water Distribution System, which is
currently supplied by the Chatham WTP. The planning horizon for this study extends to 2070.
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Figure ES-1 presents the specific study area for the Wallaceburg WTP, and Figure ES-2 presents
the overall study area for this EA.

Figure ES-1. Wallaceburg Water Treatment Plant Study Area
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Inventory of Existing Conditions

Wallaceburg Water Treatment Plant, Low-lift Pumping Station, and Intake

The Wallaceburg WTP was originally constructed in 1946 and has undergone major upgrades in
1948, 1980, and 20009. It is located at 6750 Baseline Road in Wallaceburg Ontario, and is rated
at 13.6 megalitres per day (ML/day) (rated capacity). Raw water is drawn from Chenal Ecarte,
which receives water from the St. Clair River. The intake is located approximately 2 kilometres
(km) from the WTP. The raw water drawn through a raw water intake, passes through the manual
bar screens and is seasonally chlorinated for zebra mussel control. The raw water is then
pumped to the plant by the low-lift pumping station (LLPS) through a 400-millimetre-diameter,
2-kilometres-long raw water transmission main. According to the current Permit to Take Water,
the Wallaceburg WTP can take up to 18.2 ML/day of raw water, while the LLPS has a nominal
firm capacity of 24 ML/day. The Wallaceburg WTP, the LLPS, and intake locations are displayed
on Figure ES-3.

The Wallaceburg WTP is reaching the end of its service life, requiring frequent maintenance. To
provide reliable service in the future, it requires substantial upgrades. While continuing to
maintain the Wallaceburg WTP was selected as the preferred option in the previous Wallaceburg
and Area Water Supply EA (Stantec 2016), maintenance and repairs have been much more
frequent, costly, and labour intensive than anticipated. The LLPS is also reaching the end of its
service life, requiring substantial upgrades to remain in service. It is also vulnerable to flooding.

Flow analysis was completed for the Wallaceburg WTP from 2015 to 2020. Flows increased
during this period from 3.9 ML/day average day demand (ADD) in 2015 to 4.5 ML/day ADD in
2020. The ADD in 2020 represents 30% of the plant’s rated capacity. The maximum day
demand (MDD) followed a similar trend as the ADD, increasing from 5.4 ML/day in 2015 to
7.6 ML/day in 2020. The MDD in 2020 represents 55% of the plant’s rated capacity. The ADD
typically ranged from 80% to 90% of the MDD, with an average ratio of 82.8% from 2015

to 2020.

The peak flow remained relatively constant during this period, ranging from 11.0 ML/day in
2015 to 13.0 ML/day in 2018.

Of note, the average winter flows (October to April) were only 10% lower than the average
summer flows (May to September), which represent a low seasonal variation.
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Dresden Water Supply and Storage

The community of Dresden currently receives its water supply from the Chatham WTP via the
Eberts Booster Pumping Station (BPS). There is currently one pressure zone (North Kent
pressure zone) supplied by the Eberts BPS, which in addition to Dresden, includes the
community of Thamesville. Dresden has a dedicated water storage system, with 5,430 cubic
metres of storage provided by the Dresden Elevated Tanks (ET), located on McCreary Line. Water
is distributed directly to Dresden from the Eberts BPS, with the Dresden ET providing water
equalization in addition to storage. The MDD in Dresden has remained relatively consistent in
recent years, approximately 8.8 ML/day.

The Chatham WTP has a rated capacity of 68 ML/day, with a current MDD of 41.5 ML/day that is
expected to increase in the future. Existing flow data was obtained from the Chatham Water
Distribution System Modelling Report (AECOM 2020a). This EA studies the feasibility of
supplying water to Dresden from the Wallaceburg WTP in the future should Dresden be split
from the existing North Kent pressure zone into its own pressure zone. This would reduce the
demand at the Chatham WTP and potentially delay requirements for a capacity expansion.

The existing transmission main between Wallaceburg and Dresden is a 200/250-millimetre
watermain that extends along Base Line for approximately 16 kilometres from Murray Street in
Wallaceburg to the railroad tracks located west of North Street in Dresden. This transmission
main is currently used for emergency purposes only and is only able to convey flows less than
4 ML/day, based on a maximum velocity of 2.0 metres per second as recommended in the
Ministry of Environment, Conservation and Parks (MECP) Design Guidelines for Drinking Water
Systems (MECP 2008a). This capacity would not be able to supply the existing/future MDD in
Dresden of 8.8 ML/day.

Future Water Demand Projections

Future water demand projections were developed for the Wallaceburg WTP, forming the basis for
alternative solution development. Water demand projections were developed for Wallaceburg
and Dresden, as well as potential future greenhouses on Base Line that may be serviced by the
Wallaceburg WTP in the future. The future water demand projections are presented in Table ES-1
under various water supply scenarios.
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Table ES-1. Future Water Demand Projections — Wallaceburg WTP

Wallaceburg | Dresden Greenhouse  Wallaceburg WTP Wallaceburg WTP Wallaceburg WTP
Demands, Demands, Demands, Demands, ML/day: Demands, ML/day: Demands, ML/day:
ML/day ML/day ML/day Wallaceburg, Dresden  Wallaceburg and Wallaceburg only
and Greenhouses Greenhouses

2019 8.0 8.8 0 25.4 16.6 8.0

2039 9.9 8.8 8.6 27.4 185 9.9

2050 9.9 8.8 8.6 27.4 185 9.9

2070 9.9 8.8 8.6 274 18.5 9.9
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Water demand projections were also developed for the Chatham WTP (by the CK PUC) to
determine the impacts of supplying water to Dresden from the Wallaceburg WTP versus
continuing to supply water to Dresden from the Chatham WTP. The following conclusions were
drawn related to the Chatham WTP:

» If Dresden is serviced by the Wallaceburg WTP, the Chatham WTP will require a major
expansion by 2046 and conveyance infrastructure (transmission mains, Eberts BPS) will
require major upgrades within the planning horizon.

» If Dresden is serviced by the Chatham WTP, the Chatham WTP will require a major expansion
by 2041 and conveyance infrastructure (transmission mains, Eberts BPS) will require major
upgrades within the planning horizon.

While the benefit of 5-year delay in the Chatham WTP expansion is not significant, supplying
water from Wallaceburg to Dresden would achieve more evenly distributed water supply
between the Chatham WTP and the Wallaceburg WTP, and increase overall water supply security
within Chatham-Kent.

The impacts of supplying the future greenhouses on Base Line from the Chatham WTP were also
assessed. The major expansion of the Chatham WTP would be required in 2036, further
advancing the timeline for expansion by 5 years.

Alternatives Development and Evaluation

To help identify a comprehensive solution to address the problems and opportunities,
alternative development and evaluations were completed, respectively, for three project
components, each of which focuses on a different aspect of a complete water supply system, as
follows:

= Overall Water Supply Strategy: Relating to various future supply scenarios to meet the water
demand projections in the service areas presented in the previous section.

= Raw Water Supply: Relating to the future location of the LLPS and intake. In addition to the
existing location, two locations upstream of the existing LLPS are being considered. The size
of the LLPS and intake was determined based on the preferred overall water supply strategy.

= Water Transmission: Relating to the alignment of the proposed transmission main between
Wallaceburg and Dresden, if the supply of water from Wallaceburg to Dresden becomes a part
of the preferred overall water supply strategy.

Overall Water Supply Strategy

Water supply alternatives were developed to address the overall water supply strategy as
reflected in the Problem and Opportunity Statement in Section ES-2, and to meet the future
water demands presented in Section ES-4. The alternative solutions were compared against the
“Do Nothing” baseline alternative (continue maintaining and rehabilitation the existing
Wallaceburg WTP). Water supply alternatives are based on two main factors, as follows:

= Ultimate (at the end of the planning horizon) flow of water supply required at the
Wallaceburg WTP. The required water supply flow depends on the areas to be supplied by
Wallaceburg in the future. There is an opportunity for Wallaceburg to supply Dresden and the
future greenhouse developments. Alternatively, Dresden or the future greenhouse could be
supplied by the Chatham WTP.
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= Source of water supply. The potential sources of water supply include the Wallaceburg WTP,
Chatham WTP, and LAWSS.

Multiple water supply alternatives were developed and are presented in Table ES-2.
Table ES-2. Water Supply Alternatives and Sub-Alternatives

Alternative Water Supply Scenario Water Supply
Number Volume Required,
ML/day
‘Do Nothing” baseline alternative 9.9
2 Wallaceburg to supply Wallaceburg, Dresden and future 28
greenhouse developments
2a » Build a new Wallaceburg WTP —rated capacity of
28 ML/day
2b » Build a new Wallaceburg WTP —rated capacity of
14 ML/day

= Upgrade the existing Wallaceburg WTP - rated capacity
of 14 ML/day

2c » Build a new Wallaceburg WTP —rated capacity of
16.5 ML/day
» Supplement water supply from LAWSS — 11.5 ML/day
2d » QObtain all water supply from LAWSS — 28 ML/day
3 Wallaceburg to supply Wallaceburg and future greenhouse 18.6
developments. Chatham WTP to continue supplying
Dresden.
3a » Build a new Wallaceburg WTP —rated capacity of
18.6 ML/day
3b » Upgrade the existing Wallaceburg WTP —rated capacity

of 14 ML/day

= Supplement supply with water from the Chatham WTP —
4.6 ML/day

3c » Upgrade the existing Wallaceburg WTP —rated capacity
of 14 ML/day

» Supplement water supply from LAWSS — 4.6 ML/day

4 Wallaceburg to supply Wallaceburg only. Chatham WTP to 9.9
supply Dresden and future greenhouse developments.

4a Upgrade the existing Wallaceburg WTP —rated capacity of
14 ML/day

4b Build a new Wallaceburg WTP —rated capacity of
14 ML/day

Based on the evaluation and sensitivity analysis of the previously described alternatives,
Alternative 2a: Build a new Wallaceburg WTP with a rated capacity of 28 ML/day to supply
Wallaceburg, Dresden and future greenhouses along Base Line was selected as the preferred
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solution for water supply. The new Wallaceburg WTP would be constructed on the site of the
existing Wallaceburg WTP. Differentiating advantages for this alternative include the following:

» The alternative would significantly reduce the occupational health and safety concerns due to
the aging water treatment equipment and facilities of the existing WTP.

= The PUC would retain autonomy of its water supply, given that the new WTP will supply
sufficient capacity to meet the future demands.

* The new Wallaceburg WTP will serve the expanded areas and accommodate the maximum
potential to support future development, as well as reducing stress on the Chatham WTP.

» The alternative would help to relieve the public’s concern regarding the water quality of the
raw water sources.

» The alternative provides an opportunity to adopt a modern and advanced water treatment
technology (such as low-pressure membrane filtration), which would provide superior treated
water quality and meet the potentially more stringent regulatory requirements in the future.

= This alternative can be implemented in phases and contain provisions for future expansion.

The estimated capital cost for the preferred solution for water supply is $46,433,000. The
preferred solution for water supply has the following implications for raw water supply and water
transmission development:

» Raw Water Supply: The raw water demand would be 34 ML/day in the future to account for
process wastage within the Wallaceburg WTP. Therefore, the LLPS and intake must be able to
convey 34 ML/day to the Wallaceburg WTP. This serves as the basis for raw water supply
alternative development.

= Water Transmission: The projected future water demand for Dresden and the potential
greenhouses along Base Line is 17.4 ML/day. Therefore, the conveyance system between
Wallaceburg and Dresden must be able to convey 17.4 ML/day in the future. This serves as
the basis for water transmission alternative development.

Raw Water Supply

Given the estimated 34 ML/day raw water demand as well as the deteriorating conditions, the
existing LLPS and intake with a firm capacity of 24 ML/day can no longer meet the requirement.
Therefore, constructing a new LLPS and intake became the main focus of development of
alternatives. A new raw watermain is also required given the age and condition of the existing
raw watermain.

Constructing a new LLPS and intake also presents the opportunity to review the location of the
LLPS and intake. At the existing location along the Chenal Ecarte, the raw water quality suffers
from seasonal turbidity spikes during wet weather events, up to 1,000 nephelometric turbidity
units. The effect of the turbidity spike is reduced upstream of where the Johnston Channel
branches from the Chenal Ecarte. In addition to the existing site, intake and LLPS locations
upstream of the turbidity spiking section of the Chenal Ecarte are also considered in the
alternative development.
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Raw water supply alternatives were developed based on the potential sites as shown on
Figure ES-4, as follows:

* “Do Nothing” Baseline Alternative

» Alternative 1: Build a new LLPS and intake with a rated capacity of 34 ML/day at the
existing site

» Alternative 2: Build a new LLPS and intake with a rated capacity of 34 ML/day at the first
upstream location (5844 Bluewater Line)

» Alternative 3: Build a new LLPS and intake with a rated capacity of 34 ML/day at the second
upstream location (5724 Bluewater Line)

Each alternative also requires a new raw watermain to the new Wallaceburg WTP. The new raw
watermain will be twinned to allow for phasing and for increased security of supply.

PPS1110221334KWO
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Alternative 3: Build a new LLPS and intake with a rated capacity of 34 ML/day at the second
upstream location was selected as the preferred solution for raw water supply, based on the
triple bottom analysis and relevant sensitivity analysis. Benefits of this alternative are as follows:

* This location would eliminate raw water quality concerns (turbidity spikes) at the LLPS
and intake.

» The construction methods (open cut installation) are relatively simple for this location

» |Intake equipment is relatively simple to access and maintain.

» There are no footprint restrictions at this site.

* The estimated capital cost for the preferred solution for raw water supply is $17,924,000.

Water Transmission

Water transmission alternatives were developed to supply treated water from Wallaceburg to
Dresden and the future greenhouses on Base Line. The existing transmission main on Base Line
between Wallaceburg and Dresden is 200/250 millimetres diameter and has an approximate
capacity of 4 ML/day based on design guidelines (MECP 2008a). Therefore, a new water
transmission main is required to convey 17.4 ML/day between Wallaceburg and Dresden.

Constructing a new water transmission main between Wallaceburg and Dresden also presented
the opportunity to review the alignment of the water transmission main. Water transmission
alternatives were developed based on alternate alignments, which were determined through
consultation with the CK PUC. Considerations were also given to the pumping configuration, such
as constructing a new BPS, or installing dedicated pumps for Dresden and future greenhouses in
the new Wallaceburg WTP high-Lift pumping station (HLPS). Three alternative alignments, in
addition to the “Do Nothing” baseline alternative, were developed for evaluation as follows:

= “Do Nothing” Baseline Alternative

= Alternative 1: Construct a new water transmission main and BPS along Base Line between
Wallaceburg and Dresden.

= Alternative 2: Construct a new water transmission main and BPS along McCreary Line between
Wallaceburg and Dresden.

= Alternative 3: Construct a new water transmission main with dedicated high lift pumps (HLPs)
along Baldoon Road, Border Road, Elbow Line, and Base Line between Wallaceburg and
Dresden.

Water transmission requirements for each alternative were determined through hydraulic
analysis based on the status of existing water transmission mains in the area and a set of
developed criteria.

Alternative 3: Construct a new water transmission main with dedicated HLPs along Baldoon
Road, Border Road, Elbow Line, and Base Line between Wallaceburg and Dresden was selected as
the preferred solution for water transmission, with main advantages, including the following:

» This alternative is the most energy-efficient water transmission solution among all
alternatives.

* The transmission main alignment for this alternative would cause less disruption during
construction than the other alternatives, as it avoids construction in the congested section of
Base Line in Wallaceburg urban area.
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* The alternative provides ease of operation than other alternatives, as all pumps are installed
in one pumping station.

= The transmission main alignment is a corridor that contains the utilities that are required for
greenhouse construction (hydro, natural gas, sewer), while at the same time not being
expected to conflict with existing utilities in the right-of-way along Base Line.

The estimated capital cost for the preferred solution for water transmission is $32,800,000.

Summary of Preferred Solution

Table ES-3 summarizes the integrated preferred solution for the Wallaceburg Water Treatment
Servicing Class EA, and the estimated capital costs.

Table ES-3. Summary of Preferred Solutions for the Wallaceburg Water Treatment Servicing

Class EA
Category Preferred Solution Capital Cost
Overall Water Build a new Wallaceburg WTP with a rated capacity of $46,433,000
Supply (Cost of 28 ML/day to supply Wallaceburg, Dresden, and future
WTP Only) greenhouses along Base Line
Raw Water Build a new LLPS and intake with a rated capacity of $17,924,000
Supply 34 ML/day at the second upstream location
Treated Water Construct a new water transmission main with dedicated $32,800,000
Transmission HLPs along Baldoon Road, Border Road, Elbow Line and

Base Line between Wallaceburg and Dresden

Total $97,157,000

Figure ES-5 presents the integrated preferred solution for the Wallaceburg Water Treatment

Servicing Class EA.
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Next Steps

This TM documents the development and evaluation of alternative solutions, completing

Phase 2 of the Class EA process. The next steps are to develop and evaluate alternative design
concepts for the preferred solution presented in this TM and to develop an implementation plan
for the preferred design concepts, which will be documented in TM 2.
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1. Introduction

Section 1 describes the project background, purpose, and objectives.

1.1 Background

The Wallaceburg Water Treatment Plant (WTP) is a critical part of the existing Wallaceburg Water
Supply System. The plant has been susceptible to frequent failures and repairs because of aging
infrastructure and increasing wet weather impacts. The WTP was originally constructed in 1946
and has undergone major upgrades in 1948, 1980, and 2009. In 2016, the Chatham-Kent (CK)
Public Utilities Commission (PUC) completed a Schedule B Class Environmental Assessment (EA)
to assess the various water supply alternatives to service Wallaceburg and the surrounding area.
The preferred solution from the 2016 EA was to maintain and rehabilitate the existing WTP, raw
water intake, and low-lift pumping station (LLPS). However, upon implementation of the
recommended solution, it was determined that this solution may not be a sustainable approach
because of the deterioration of plant assets and high costs associated with repairs and upgrades.

In June 2020, CK PUC retained Jacobs to complete a Schedule C Class EA and preliminary design
to determine a defensible, long-term solution to revitalize and renew the Wallaceburg WTP to
reliably meet current and anticipated future water quality regulations and enhance system
safeguards against water quality anomalies.

In February 2021, the scope of the Class EA was expanded to investigate the potential of the
Wallaceburg Drinking Water System (DWS) to provide water supply service to the Community of
Dresden (currently serviced by the Chatham WTP), as well as to allow for future greenhouse
development between Wallaceburg and Dresden.

1.2 Purpose and Objectives

The purpose of Technical Memorandum (TM) 1 is to document Phase 2 of this EA., which
includes an inventory of existing conditions, the assessment of potential future conditions, and
the development and evaluation of alternative solutions. This TM also presents the preferred
solution for this EA, which will be carried forward to Phase 3 of this EA.
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2. Problem and Opportunity Statement
The problem and opportunity statement for this Class EA is as follows:

The Wallaceburg WTP and the raw water intake LLPS equipment and structures have reached the
end of their life expectancy and require frequent repairs and replacement. In addition, the raw
water quality from the WTP intake, located on the shore of Chenal Ecarte, has suffered from
turbidity spikes, low pH, and nitrate changes during wet weather events. Also, toxic spills in the
Sarnia Chemical Valley and zebra mussel invasion have forced the intake to be shut down
temporarily on several occasions. There is also a forecast of expanded water servicing area,
industrial growth, and greenhouse development for the Wallaceburg DWS.

The Water Treatment Servicing EA study represents an opportunity to perform the following:

» Evaluate alternatives for the WTP and raw water intake that will provide for current and future
water demand of the Wallaceburg DWS.

» Review the condition of the interconnection between the Lambton Area Water Supply System
(LAWSS) and the Wallaceburg DWS.

» |nvestigate options for additionally meeting the forecast increased industrial water demands.

» Examine the alternatives for a water transmission main to meet the water supply demand in a
new pressure zone of the Dresden Water Distribution System (WDS), which is currently
supplied by the Chatham WTP.

The planning horizon for this study extends to 2070.

Figure 2-1 presents the specific study area for the Wallaceburg WTP and Figure 2-2 presents the
overall study area for this EA.

Figure 2-1. Wallaceburg Water Treatment Plant Study Area
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Figure 2-2. Study Area for the Class Environmental Assessment
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3. Background Information Review

The following information sources were used to document the existing conditions in the study
area, to develop the future conditions, and to support the development of the alternative
solutions for this EA:

= Chatham-Kent Official Plan (2018)
= Chatham-Kent Water and Wastewater Master Plan (Dillon 2012)
= Addendum to the Chatham-Kent Water and Wastewater Master Plan (Dillon 2018)

= Drinking Water Works Permit 027-202 Issue 5 for the Chatham-Kent Drinking Water
System (2020)

» Historical operational data (water quality and flows) obtained from CK PUC's SCADA
system (2017 to 2020)

= Historical plant drawings

* Municipal Drinking Water Licence 027-102 Issue 6 for the Chatham-Kent Drinking Water
System (2020)

= Permit To Take Water (PTTW) P-300-4083191560 (2020)

= Utility and chemical usage bills for the Wallaceburg WTP

» Wallaceburg and Area Water Supply Municipal Class EA (Stantec 2016)
» Wallaceburg Drinking Water System Modelling (AECOM 2020b)

» Chatham Drinking Water System Modelling (AECOM 2020a)

PPS1110221334KWO
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4. Inventory of Existing Conditions

In accordance with the Phase 1 requirements of the Class EA process, the existing conditions
within the study area were inventoried to establish a baseline condition for this Class EA study.
This section provides a high-level description of the established baseline condition, which is used
as the foundation for alternative development.

4.1 Technical Environment

4.1.1 Wallaceburg WTP and Intake/LLPS

The Wallaceburg WTP was originally constructed in 1946 and has undergone major upgrades in
1948, 1980, and 20009. It is located at 6750 Baseline Road in Wallaceburg, Ontario, and is rated
at 13.6 ML/day (rated capacity), as defined by the Municipal Drinking Water License (MDWL).
Raw water is drawn from Chenal Ecarte, which receives water from the St. Clair River. The intake is
located approximately 2 kilometres from the WTP. The raw water drawn through a raw water
intake, passes through the manual bar screens and is seasonally chlorinated for zebra mussel
control. The raw water is then pumped to the plant by the LLPS through a 400-millimetre-
diameter, 2-kilometre-long raw water transmission main. According to PTTW Number P-300-
4083191560, the Wallaceburg WTP can take up to 18.2 ML/day of raw water, while the LLPS has
a nominal firm capacity of 24 ML/day (with the largest diesel pump out of service). The
Wallaceburg WTP, the LLPS, and intake locations are displayed on Figure 4-1

PPS1110221334KWO 5



— ——-—-Basﬁ-l-' ]

Wallaceburg WTP

LLPS and Intake

Figure 4-1

Wallaceburg WTP, LLPS and Intake Location

Technical Memorandum 1

Schedule “C” Class Environmental Assessment (EA) Wallaceburg Water Treatment Servicing (CE788300)

Public Utilities Commission for the Municipality of Chatham-Kent (CK PUC)
Wallaceburg, ON Jacobs

\DC1VSO01\GISPROJNC\CATHAM_KENT_PUBLICUTILITIESCOMMISSION\WALLACEBURG_TREATMENTSERVICE\MAPFILES\TMT\WWTP_LLPS_AND_INTAKE.MXD SLAWS3 8/5/2022 9:03:23 AM




Technical Memorandum 1

4111 Existing Processes

Once raw water reaches the plant, it receives pre-treatment through two pre-treatment tanks to
reduce the raw water turbidity. Polyaluminum chloride (PACL) is used as the coagulant for this
process. The raw water from Chenal Ecarte experiences high turbidity typically during the spring
season, which imposes operational and maintenance challenges to the plant.

Pre-treatment is followed by flocculation, sedimentation, and filtration. The flocculation and
sedimentation process is divided into four process trains. Flocculation occurs in baffled mixing
chambers, located upstream of the sedimentation tanks. The existing sedimentation tanks do not
have a sludge removal mechanism, so the settled sludge needs to be manually cleaned out
periodically. The four filters are equipped with dual media (gravel/sand and anthracite) and
surface agitators. Filtered water is then discharged to the two storage reservoirs in series

(1.14 megalitres, then 4.54 megalitres). The water is conveyed to Reservoir 1 from Reservoir 2
via a transfer pumping station. The water production capacity of the plant is currently limited by
the transfer pumping station capacity, which is currently 13.6 ML/day in accordance with the
Drinking Water Works Permit (DWWP). The usable volume in Reservoir 2 is currently limited by
its distance from the high-Llift pumping station (HLPS). When the water level in Reservoir 2 drops
below 1.9 metres, the high-lift pumps begin to cavitate. In addition to water storage, the
reservoirs are also used to provide chlorine contact time (CT) for primary disinfection. Treated
water is then discharged to the WDS by the HLPS with a firm capacity of 18 ML/day. Treated
water is also stored in the Wallaceburg Elevated Tank (ET).

Chlorine is dosed at the discharge pipe from the pre-treatment tank and at the inlet pipe to the
HLPS for pre-chlorination and post-chlorination, respectively. Hydrofluorosilicic acid (HFSA) is
dosed at the reservoir discharge pipe for fluoridation.

All plant residuals, including pre-treatment tank sludge, sedimentation tank sludge, filter-to-
waste water, and filter backwash wastewater, are discharged to the plant’s residue management
system. Flows are diverted through a gravity sewer to the process waste pumping station, which
discharges to the process waste flow equalization tank. Process wastewater is then discharged to
the municipal sanitary sewer.

Treatment processes are displayed on Figure 4-2.

The Wallaceburg WTP is reaching the end of its service life, requiring frequent maintenance. To
provide reliable service in the future, it requires substantial upgrades. While continuing to
maintain the Wallaceburg WTP was selected as the preferred option in the previous Wallaceburg
and Area Water Supply EA (Stantec 2016), maintenance and repairs have been much more
frequent, costly, and labour-intensive than anticipated. The LLPS is also reaching the end of its
service life, requiring substantial upgrades to remain in service. It is also vulnerable to flooding.
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4.1.1.2  Flow Analysis

Figure 4-3 presents the average day demand (ADD), maximum day demand (MDD), and peak
flows (presented for each month) at the Wallaceburg WTP from 2015 to 2020, compared
against the plant's rated capacity (14 ML/day).

Flows increased during this period from 3.9 ML/day ADD in 2015 to 4.5 ML/day ADD in 2020.
The ADD in 2020 represents 30% of the plant’s rated capacity. The MDD followed a similar trend
as the ADD, increasing from 5.4 ML/day in 2015 to 7.6 ML/day in 2020. The MDD in 2020
represents 55% of the plant’s rated capacity. The ADD typically ranged from 80% to 90% of the
MDD, with an average ratio of 82.8% from 2015 to 2020. Based on this information, an ADD to
MDD ratio of 80% will be used as a design criterion for alternative development.

The peak flow remained relatively constant during this period, ranging from 11.0 ML/day in
2015 to 13.0 ML/day in 2018.

Of note, the average winter flows (October to April) were only 10% lower than the average
summer flows (May to September), which represents a low seasonal variation. This will be
considered for the conceptual design phase of this EA.

4.1.2 Dresden Water Supply and Storage

The community of Dresden currently receives its water supply from the Chatham WTP via the
Eberts Booster Pumping Station (BPS). There is currently one pressure zone (North Kent pressure
zone) supplied by the Eberts BPS, which in addition to Dresden, includes the community of
Thamesville. Dresden has a dedicated water storage system, with 5,430 cubic metres of storage
provided by the Dresden ET, located on McCreary Line. Water is distributed directly to Dresden
from the Eberts BPS, with the Dresden ET providing water equalization in addition to storage.

The Chatham WTP has a rated capacity of 68 ML/day, with a current MDD of 41.5 ML/day that is
expected to increase in the future (future projections are presented in Section 5). Existing flow
data was obtained from the Chatham WDS Modelling Report (AECOM 2020a). This EA will
explore the feasibility of providing water supply to Dresden from the Wallaceburg WTP in the
future should Dresden be split from the existing North Kent pressure zone into its own pressure
zone. This would reduce the demand at the Chatham WTP and potentially delay requirements
for a capacity expansion.

4.1.2.1 Existing Flows

The MDD in Dresden has remained relatively consistent in recent years, approximately
8.8 ML/day as indicated by the CK PUC. Similar to Wallaceburg, this is due to the limited recent
growth in Dresden.

4.1.2.2  Existing Transmission Main — Wallaceburg to Dresden

The existing transmission main between Wallaceburg and Dresden is a 200/250-millimetre
watermain that extends along Base Line for approximately 16 kilometres from Murray Street in
Wallaceburg to the railroad tracks located west of North Street in Dresden. This transmission main
is currently used for emergency purposes only and is only able to convey flows less than 4 ML/day,
based on a maximum velocity of 2 metres per second, as recommended in the Ministry of
Environment, Conservation and Parks (MECP) Design Guidelines for Drinking Water Systems
(M.E.C.P. 2008a). This capacity would not be able to supply the existing/future MDD in Dresden of
8.8 ML/day. The existing transmission main route is presented on Figure 4-3.
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4.2 Socio-Economic Environment

The study area, consisting of Wallaceburg and Dresden, is located in both urban and rural areas
within the Municipality of Chatham-Kent, which is a single-tier municipality responsible for
providing all municipal services. The Municipality is the result an amalgamation of many
communities in 1998.

421 Wallaceburg

4211 Study Area Zoning

The Chatham-Kent Comprehensive Zoning By-Law was reviewed to identify the land use zones
of relevant properties within the study area (Municipality of Chatham-Kent 2019). The existing
Wallaceburg WTP site is zoned for General Industrial land use. This property also includes the
land that would be used for a new Wallaceburg WTP. The existing LLPS site is currently zoned for
agricultural land use. Two potential LLPS locations were identified upstream of the existing LLPS
(with one being the historical LLPS site), with both being zoned for agricultural land use.

A potential raw water main alignment from the upstream LLPS location to the Wallaceburg WTP
site was provided by the CK PUC. The raw water main would mainly be within the right-of-way on
Bluewater Line; however, a portion of the alignment would require an easement through
properties that are zoned for agricultural land use. This alignment will be discussed in more
detail in Section 8.

4.2.1.2  Future Growth Planning

The Chatham-Kent Official Plan (Municipality of Chatham-Kent 2018) and Ministry of Finance
Population Projections (Ontario Ministry of Finance 202 1) were reviewed to determine future
growth plans in Wallaceburg, with findings summarized as follows:

» Chatham-Kent Official Plan: From 2011 to 2031, no growth is expected in Wallaceburg.

* Ministry of Finance Population Projections: From 2020 to 2041, the population in
Chatham-Kent is expected to grow by 2.4%. Based on the Chatham-Kent Official Plan, it is
assumed that this growth will occur in other areas.

Future growth and associated water demands will be discussed in further detail in Section 5.

4272 Dresden

4221 Study Area Zoning

The new infrastructure associated with Dresden (water transmission main between Wallaceburg
and Dresden) is expected to occur within existing right-of-ways and an easement within
agricultural land, so there are no associated changes to land use zoning designations.
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4.2.2.2  Future Growth Planning

The Chatham-Kent Official Plan (Municipality of Chatham-Kent 2018) and Ministry of Finance
Population Projections (Ontario Ministry of Finance 202 1) were reviewed to determine future
growth plans in Dresden, with findings summarized as follows:

= Chatham-Kent Official Plan: From 2011 to 2031, the population in Dresden is expected to
grow by 2.4%.

» Ministry of Finance Population Projections: From 2020 to 2041, the population in Chatham-
Kent is expected to grow by 2.4%. This is in line with the growth anticipated in Dresden from
the Chatham-Kent Official Plan.

Future growth and associated water demands will be discussed in further detail in Section 5.
4.3 Social/Cultural Environment

4.3.1 Stage 1 Archaeological Study

To support this Class EA, a Stage 1 Archaeological Assessment was completed within the study
area. Key findings are summarized as follows (Golder 202 1c):

= No archaeological resources were identified at this stage.

= The study area for the upstream LLPS location and new Wallaceburg WTP were found to have
archaeological potential, as they were not subjected to previous disturbances.

» Stage 2 assessments (test pit surveys) are recommended for these areas during detailed
design.

4.3.2 Cultural Heritage Study

A cultural heritage study was undertaken to identify any potential cultural heritage resources
within the study area that may be impacted by the alternative solutions in this Class EA. No
protected heritage properties designated under Part IV or Part V of the Ontario Heritage Act
were identified. Overall, 286 properties with buildings more than 40 years old of potential
cultural heritage value or interest were identified. The preliminary recommendation is to site and
route infrastructure to avoid these properties; however, one of the raw water main routes would
pass through one of these properties, based on the alignment provided by the CK PUC (29108
Mirwin Road). Should this raw water main alignment be the preferred solution, a Cultural
Heritage Evaluation Report may be required (Golder 2021a).

4.4 Natural Environment

4.41 Natural Features Study

A natural features assessment was completed in spring 2021 for the original study area, which
includes potential locations for the LLPS and intake, Wallaceburg WTP, and raw watermains. The
raw watermain alignments and LLPS locations are discussed in further detail in the alternatives
development sections of this TM (Sections 7, 8, and 9). The natural features assessment for the
water transmission alternatives was completed in late summer and fall 2021. One alternative
alignment for the water transmission alternative was adjusted late in 2021 and as such, only a
desktop level evaluation is currently completed for that alignment. The following subsections
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present the conclusions from the natural features study. More details are found in the
Wallaceburg Water Treatment Servicing Class EA Natural Features Study (Jacobs 2022).

4411 Water Supply and Raw Water Supply Alternatives

From the field work and background information reviews, the study area (mainly focused on
potential LLPS sites and raw watermain alignments) was found to contain numerous natural
features. Conclusions from the study relating to the existing site and alternative solutions are
summarized as follows:

» |tis expected that the raw watermain alignments (detailed in Section 8) will transect water
crossings. Agricultural zones dominate the area. To minimize impacts, the new raw watermain
should follow an alignment within the agricultural communities/road right-of-way and avoid
the agricultural drain crossings to the extent that is possible.

= The existing LLPS site is within an existing disturbed and residential area. However, this area is
proximal to Chenal Ecarte and the watercourse could be impacted from the proposed works.
As the site is disturbed, this site has the least potential for impacts to the natural environment
(on land).

» Based on a desktop investigation, both of the upstream LLPS locations (detailed in Section 8)
occur within open agricultural zones and therefore, are not expected to have significant or
unacceptable impacts to terrestrial receptors.

= Construction of a new intake will require in-water works within the Chenal Ecarte.
Construction methods and mitigation measures should be selected to minimize impacts
where possible. Each intake location is not expected to have any unacceptable impacts to the
aquatic environment.

» |f wastewater from a new Wallaceburg WTP is discharged to a sanitary sewer, which is
expected (i.e., residuals and wastewater generated by plant staff), an assessment of impacts
on the wastewater treatment plant (WWTP) should be undertaken. Impacts to the
Wallaceburg WWTP from a treatment capacity perspective for each water supply alternative
are detailed in Section 7.2.6. Further investigation would include wastewater quality analysis
(i.e., influent total solids and inorganic content, potential impacts to biological treatment
processes).

A new raw watermain will likely result in a permitting effort with St. Clair Region Conservation
Authority (SCRCA), and potentially the MECP under the Ecologically Significant Area and
Department of Fisheries and Oceans (DFO). All the LLPS locations carried forward for further
evaluation will likely require a permit from SCRCA. In addition, in-water works will require
permitting with DFO. While the work may be able to be isolated, to protect death of fish and
avoid harmful, alteration, disruption, or destruction (HADD), a Species at Risk Act permit may be
required by DFO due to the presence of aquatic species at risk (SAR) within the Chenal Ecarte. A
new WTP would likely require a permit from SCRCA, and as noted earlier, a discharge effluent
assessment may be required in consideration for potential impacts to fish and fish habitat. A
Natural Features Impact Assessment Report will be provided once preferred solutions for this
Class EA are selected. The report will also further define the likelihood of permitting required
with SCRCA, MECP and DFO.
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4.41.2 Water Transmission Alternatives

The alternatives discussed in this section are described in further detail in Section 9. Based on a
combination of field work and desktop review, both Alternatives 1 and 2 could have impacts on
terrestrial receptors, including SAR. Alternative 1 is approximately 17.3 kilometres long and
Alternative 2 is approximately 19.7 kilometres long. Therefore, Alternative 1 consists of a
reduced linear area in comparison to Alternative 2. In addition, Alternative 1 could have less
impacts on the terrestrial environment due to a large portion of the proposed alignment
occurring within an area already containing an existing watermain. Alterative 2 could also use a
disturbed area from the existing watermain.

Both Alternatives 1 and 2 are proposed to cross the Sydenham River, proximal to Wallaceburg,
which could have an impact on SAR fish and mussels. As well, Alternative 1 crosses Maxwell
Creek and Alternative 2 crosses Drummond Creek. As mentioned earlier, Alternative 2 also has a
larger linear footprint.

As discussed, Alternative 3 was an option added to the study after the field season. As such, the
only field data currently available for this new alignment is the area proximal to Alternative 1.
Alternative 3 only appears to require one crossing, at the Sydenham River, whereas

Alternatives 1 and 2 require multiple crossings. As such, Alternative 3 would likely have a lesser
impact on wildlife and vegetation due to a possibly reduced impact on fish habitat, given there is
only one crossing. However, the right-of-way for Alternative 3 appears to occur nearby existing
agricultural drains, which appear to be hydrologically connected to the Sydenham River and
additional fish bearing habitat to the south. Work in proximity to the hydrologically connected
drains could result in a greater impact to the Sydenham River and fish habitat. At the detailed
design stage, planning should include avoidance of these areas and appropriate construction
techniques and mitigation to avoid offsite impacts. The natural features associated with
Alternative 3 should be verified as part of in-season field surveys. However, based on the
desktop investigation, Alternate 3 may have a lesser likelihood of potential adverse effects to the
natural environment in comparison to Alternatives 1 and 2. As such, Alternative 3 may be the
preferred alternative form an ecological perspective.

The Sydenham River, Drummond Creek, Maxwell Creek, and the agricultural drains could be
impacted from the proposed alternatives for example by sedimentation, changes in timing or
frequency of flows, water quality adverse effects, and direct degradation of habitat. At this stage,
it is unknown whether the crossings will require an open-cut or trenching method. An
assessment may need to be carried out by a qualified aquatic biologist at the detailed design
stage. The assessment could conclude whether there is a risk that death of fish, impacts to
aquatic SAR, or harmful, alteration, disruption, or destruction (HADD) of fish habitat could occur
to ensure compliance with the Fisheries Act and to outline permitting next steps. Both
alternatives will likely require a Request for Review to be submitted to DFO for any proposed
in-water works and possibly for near water works (i.e., within the ordinary high-water mark).

A Natural Features Impact Assessment report will provide preliminary mitigation
recommendations and a discussion of likely natural environment permitting requirements and
recommendations for additional ecology surveys at the detailed design stage once a preferred
alternative is selected.
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4.4.2 Surface Water Study

As some water supply alternatives would require substantially more water-taking than is
currently allowed by the existing PTTW for the Wallaceburg WTP, and it is likely that a Category 3
PTTW application is required, a surface water study was completed to assess the potential to
increase the volume of water that can be taken from the Chenal Ecarte. This surface water study
will also be used in support of an application for a new PTTW if required. The study was
completed in two stages, as follows:

» Stage 1: Comprising of a high-level, desktop-based feasibility study to determine if increasing
the raw water demand to 34 ML/day would generate any unacceptable risks or impacts to the
surface water and aquatic environments.

= Stage 2: Completion of a detailed surface water study, consisting of field survey program,
desktop and modelling analysis to assess the potential changes to the surface water
environment at the intake location as a result of the water taking and in turn, determine the
potential effects on stream processes, water quality, aquatic habitat, and fish passage.

4421 Stage 1 Results

Based on the results from the Stage 1 Surface Water Study, no significant impacts to the surface
water and aquatic environments of the Chenal Ecarte are expected from an increase in water
taking from 18.2 ML/day to 34 ML/day (Golder 2021d). The increase in water taking would
produce only nominal reductions to flow volumes, water levels, flow velocities, and water quality
loads. Therefore, at this stage, no unacceptable risks were identified associated with the increase
in water taking.

4422  Stage 2 Results

At the time of writing this TM, the Stage 2 Surface Water Study is currently underway.
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5. Future Water Demand Projections

This section presents the future water demand projections for the Wallaceburg WTP, which are
used as the basis for alternative solution development. Water demands in Wallaceburg and
Dresden were considered, as well as water demands for potential greenhouse development in
the area. Future water demands at the Chatham WTP were also considered to assess the impacts
of different water supply alternatives on the Chatham WTP and associated water transmission
infrastructure.

The planning horizon for this Class EA is 50 years, to 2070. While Class EA planning horizons are
typically shorter (20 to 30 years), 50 years was selected as this is the typical service life for a new
WTP.

5.1 Wallaceburg

Future water demands in terms of MDD in Wallaceburg are presented in Table 5-1 and on
Figure 5-1 and were obtained from the Wallaceburg WDS Modelling Report (AECOM 2020b),
which is based on the Chatham-Kent Official Plan and the Chatham-Kent Comprehensive
Municipal Review. There is little to no growth anticipated in Wallaceburg within the planning
horizon, with a 3.4% decrease in population expected from 2016 to 2039 (AECOM 2020b).
However, Whyte's Foods' water usage is expected to increase in the future. It is anticipated that
an additional 25 litres per second, or 2.1 ML/day, of water will be required by 2039 by Whyte's
Foods, which is the source of the projected water demand increase in Wallaceburg within the
planning horizon. This increase is displayed as a gradual increase between 2019 and 2039. In
reality, the increase will be a step up of 2.1 ML/day in the year that Whyte's Foods begins taking
water, which is currently unknown.

Water demand projections were only provided to 2039. For the remainder of the planning
horizon, it is assumed that there will be no population growth to provide a conservative water
demand estimate. As no additional large industrial, commercial, and institutional users have
been identified at this time, it is also assumed that there will be no additional industrial,
commercial, and institutional growth, with constant water demands from 2039 to 2070.

Table 5-1. Future Water Demands in Wallaceburg

Population Population Whyte's Foods Water Demand -
Demand, Demand, MDD, ML/day
ML/day ML/day
2019 10,080 8.0 0 8.0
2039 9,740 7.8 2.1 9.9
2050 9,740 7.8 2.1 9.9
2070 9,740 7.8 2.1 9.9

5.2 Dresden

As discussed, there is little growth expected in Dresden over the planning horizon. As indicated
by the CK PUC, the future MDD in Dresden is expected to remain constant throughout the
planning horizon at 8.8 ML/day, equivalent to current conditions.
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Figure 5-1. Future Water Demands in Wallaceburg
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5.3 Future Greenhouse Developments

The CK PUC has indicated that future greenhouse growth is expected along Base Line between
Wallaceburg and Dresden, which would be serviced by the Wallaceburg WTP. The anticipated
demand for these future greenhouses is 100 litres per second or 8.6 ML/day. As the timing of
this development is currently unknown, it is assumed that the greenhouses will be online

by 2039.

5.4 Summary of Future Water Demands — Wallaceburg WTP

Table 5-2 presents a summary of the future water demands (MDD) to the Wallaceburg WTP,
both with and without the projected future demands in Dresden. While the greenhouse demands
are shown as a linear increase from 2019 to 2039, this increase in demand will be shown as a
step in the year that the greenhouses come online, similar to the increased demand from
Whyte's Foods.

Considering the demands in Dresden, the ultimate MDD at the Wallaceburg WTP will be

27.4 ML/day in 2070. Considering only the demands from Wallaceburg and future greenhouses
(if Dresden continues to be serviced by the Chatham WTP), the ultimate MDD at the Wallaceburg
WTP will be 18.5 ML/day. As the current rated capacity of the Wallaceburg WTP is 13.6 ML/day,
an expansion of the existing WTP or construction of a new WTP is required to meet future
demands. Of note, the demand in both scenarios exceeds the existing PTTW limit. Therefore, a
new PTTW would be required.

5.5 Chatham WTP

Water demand projections for the Chatham WTP were provided by the CK PUC. Table 5-3
presents a breakdown of future water demands at the Chatham WTP within the planning horizon.
These demands are presented relative to the rated capacity of the Chatham WTP on Figure 5-3.

The following conclusions were made based on the water demand projections presented
previously.

» |f Dresden is serviced by the Wallaceburg WTP, the Chatham WTP will require a major
expansion by 2046 and the conveyance infrastructure (transmission mains, Eberts BPS) will
require major upgrades within the planning horizon.

» |f Dresden is serviced by the Chatham WTP, the Chatham WTP will require a major expansion
by 2041,and the conveyance infrastructure (transmission mains, Eberts BPS) will require
major upgrades within the planning horizon.

While the benefit of 5-year delay in the Chatham WTP expansion is not significant, supplying
water from Wallaceburg to Dresden would achieve more evenly distributed water supply
between the Chatham WTP and the Wallaceburg WTP and increase overall water supply security
within Chatham-Kent. The impacts of supplying the future greenhouses on Base Line from the
Chatham WTP were also investigated. Under this scenario, a major expansion of the Chatham
WTP would be required in 2036, further advancing the timeline for expansion by 5 years.
However, these upgrades are required during the planning horizon regardless of which scenario
is selected.

PPS1110221334KWO 18



Technical Memorandum 1

Table 5-2. Future Water Demand Projections: Wallaceburg WTP

Wallaceburg  Dresden Greenhouse Wallaceburg WTP Wallaceburg WTP Wallaceburg WTP
Demands, Demands, Demands, Demands: Demands: Demands:
ML/day ML/day ML/day Wallaceburg, Wallaceburg and Wallaceburg only,
Dresden, and Greenhouses, ML/day
Greenhouses, ML/day
ML/day
2019 8.0 8.8 0 25.4 16.6 8.0
2039 9.9 8.8 8.6 27.4 185 9.9
2050 9.9 8.8 8.6 27.4 18.5 9.9
2070 9.9 8.8 8.6 27.4 18.5 9.9
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Figure 5-2. Future Water Demand Projections: Wallaceburg WTP
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Table 5-3. Future Water Demand Projections - Chatham WTP

Residential Demand, Other Large Users in Greenhouse Demand in Proposed Greenhouse  Conagra, ML/day Chatham WTP Demand | Chatham WTP Demand | Chatham WTP Demand
ML/day ! Chatham, ML/day ™ Chatham, ML/day Demand in Northeast with Dresden, ML/day | With Dresden and Without Dresden,
Chatham-Kent, Future Greenhouses, ML/day 9! Without
ML/day ML/day Dresden 9
2019 29.6 6.0 54 0.0 6.5 47.6 56.2 38.7
2039 31.4 8.3 7.6 10.4 6.5 64.1 72.8 553
2050 31.7 9.7 20.2 229 6.5 91.0 99.6 82.2
2070 323 12.1 41.1 438 6.5 135.8 144.4 127.0

el Annual increase of 0.32% per year (provided by the CK PUC).

®l|ncrease of 6.1 ML/day by 2070. Increase assumed to be linear (provided by the CK PUC).

[ An additional 12.5 ML/day is expected to be online by 2039. 12.1% growth per year assumed from 2039 to 2070 (provided by the CK PUC).
[l An additional 10.4 ML/day is expected to be online by 2039. 12.1% growth per year assumed from 2039 to 2070 (provided by the CK PUC).
[{INo demand increase anticipated (provided by the CK PUC).

[18.6 ML/day (future projected demand for future greenhouses on Base Line between Wallaceburg and Dresden) added to the total demand.
la18 8 ML/day (future projected demand in Dresden) subtracted from the projected demand.
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Figure 5-3. Future Water Demand Projections: Chatham WTP

160
140
120
100

80

60

Water Demand, ML/d

40

20

2019 2029 2039 2049 2059 2069
Year

—\Nater Demand Projections - with Dresden —\Nater Demand Projections - with Dresden and Future Greenhouses

—\Water Demand Projections - without Dresden = = Rated Capacity

PPS1110221334KWO



Technical Memorandum 1

6. Alternatives Development and Evaluation Methodology

This section presents the methodology for developing and evaluating the alternative solutions
for this Class EA.

6.1 Alternative Development Methodology

To help identify a comprehensive solution to address the problems and opportunities as stated
in Section 2, alternative development and evaluations were completed, respectively, for three
project components, each of which focuses on a different aspect of a complete water supply
system. Alternative solutions were developed and evaluated for the following:

= Overall Water Supply Strategy - relating to various future supply scenarios to meet the water
demand projections in the service areas as presented in Section 5.

= Raw Water Supply - relating to the future location of the LLPS and intake. In addition to the
existing location, two locations upstream of the existing LLPS are being considered. The size
of the LLPS and intake was determined based on the preferred overall water supply strategy.

= Water Transmission - relating to the alignment of the proposed transmission main between
Wallaceburg and Dresden, if the supply of water from Wallaceburg to Dresden becomes a part
of the preferred overall water supply strategy.

The three alternative project components were evaluated in a stepwise manner; first, the
alternative solutions for overall water supply strategy were evaluated, which provides a basis for
the future raw water supply and water transmission needs. Then, the raw water supply and water
transmission alternatives were evaluated. The preferred solutions from these three sets of
alternative form the overall preferred solution for the Wallaceburg Water Treatment Servicing
Class EA.

To identify the preferred solution from each set of alternatives, an evaluation methodology was
developed, aligned with the Class EA evaluation framework, to allow for a comparative
assessment of each set of alternative solutions. A unique set of evaluation criteria, reflecting four
overarching categories of environment: natural, socio-cultural, technical, and economic, was
established for evaluating each set of alternatives.

6.2 Cost Estimation Methodology

This section presents the cost estimating methodology that was used to develop capital costs,
operations and maintenance (O&M) costs, and lifecycle costs for each alternative.

6.2.1 Capital Cost Estimation Basis

Capital cost estimates were developed for each alternative solution. Capital costs for new
infrastructure were developed using Jacobs’ Conceptual and Parametric Engineering System
(CPES). CPES uses a database of project data and quantity take-offs to develop conceptual
estimates. Unit process modules within CPES are based on actual construction costs from Jacobs’
projects and supplemented by Means and Richardson’s cost data. The Jacobs database of
material and equipment costs is adjusted based on Engineering News Record indexes for
location and monthly cost index updates to reflect real market conditions and local labour costs.
For the purposes of this project, unit costs are adjusted for the Southwestern Ontario and Greater
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Toronto Area construction markets. The generated cost estimates include allowances to reflect
the risks and contingency factors associated with predicting future costs. Where applicable,
capital cost estimates may be developed based on vendor quotations for specific equipment or
technologies and by using reference projects of similar scope to obtain high-level estimates.

The construction capital costs developed using CPES are approximately plus 50% to minus 30%,
including the following mark-ups and adjustment factors, unless otherwise specified:

2% of process total for instrumentation and controls
10% contractor overhead

3% project staff overhead (Owner)

4% general conditions

3% mobilization and demobilization

1% insurance

1% bond

10 % contractor profit

30 % estimating contingency

10 % engineering fees

Where rehabilitation was required in an alternative, the U.S. Environmental Protection Agency
drinking water treatment cost models (E.P.A. 2007) were used to complete capital cost
estimates. Costs were escalated to 2021 using the Engineering News Record Construction Cost
Index and converted to Canadian dollars. The previously described mark-ups and adjustment
factors were also used for these capital cost estimates.

6.2.2 Operations and Maintenance Cost Basis

The O&M costs were developed based on the future water demand projections (ADD) for each
alternative, which are assumed to be 80% of MDD based on the historical flow analysis presented
in Section 4.1.1.2. The O&M cost estimates for each set of alternatives required specific
considerations not common to all sets of alternatives (water demand considerations, chemical
consumption, and specific maintenance requirements), which are discussed in further detail in
Sections 6.3, 8, and 9. This section documents the general basis for O&M cost development.

O&M costs were developed considering the following conditions:

» Electricity: The average electricity cost at the Wallaceburg WTP in dollars per kilowatt hour
between 2017 and 2020 was used when developing annual operating costs, as this period is
the most representative of the electricity usage patterns at the Wallaceburg WTP. Jacobs’
CPES tool was used to estimate electricity consumption for new infrastructure. For existing
infrastructure, historical electricity consumption at the Wallaceburg WTP was used as the
basis, prorated to estimate the consumption for future flows. Electricity consumption was
estimated for average daily flows.

= Chemicals: Chemical costs can be affected by macroeconomics and local supply and demand;
therefore, it is difficult to project the chemical cost in the long-term future. For the purpose of
this study, costs for chemicals were based on recent bills as provided by the CK PUC or on
previous Jacobs projects in the area. While citric acid is not currently used at the Wallaceburg
WTP, it would be required for membrane cleaning if a new membrane WTP is selected as the
preferred solution. For comparison purposes, disinfection O&M costs were developed with
chlorine gas as the chemical of choice. It was also assumed that sodium hypochlorite will
continue to be used for zebra mussel control at the raw water intake in the future. Chemical
consumption was estimated for average daily flows.
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The basis of annual O&M cost estimates is presented in Table 6-1.
Table 6-1. O&M Cost Basis for Evaluation of Alternative Solutions

Item Unit Cost Source/Basis

Electricity $0.15 per kilowatt hour PUC billing data
Coagulant (PACL) $0.60 per kilogram PUC billing data

Sodium Hypochlorite $0.18 per cubic metre Previous Jacobs projects
Chlorine Gas $1.10 per kilogram PUC billing data
Hydrofluorosilicic Acid $0.80 per kilogram Previous Jacobs projects
Citric Acid ™ $2.70 per kilogram Previous Jacobs projects
Labour $50 per hour Previous Jacobs projects
Maintenance 2% of equipment costs Previous Jacobs projects

[{INot currently used. Required for membrane cleaning in a new WTP.

6.2.3 Lifecycle Cost Basis

Lifecycle costs (50-year) estimates were developed by calculating the net present value of the
capital costs and annual O&M costs to the year 2070. Table 6-2 summarizes the basis for
lifecycle cost estimate for this study.

Table 6-2. Lifecycle Cost Basis for Evaluation of Alternative Solutions

Item Value Source/Basis

Lifecycle Duration 50 years The planning horizon is 50 years.

Discount Rate 5% Similar Jacobs projects in Ontario.

Inflation Rate 2% Similar Jacobs projects in Ontario; general inflation
rate to be applied on annual O&M costs for utilities,
chemicals, labour, and maintenance

6.3 Greenhouse Gas Emissions Estimation Methodology

Greenhouse gas (GHG) emissions were evaluated for each alternative in terms of their impact on
the CK PUC system only. GHG emissions by the other water utility (LAWSS) related to supply of
water to Wallaceburg in some of the alternatives were not considered.

GHG emissions were estimated based on the consumption of purchased electricity, consistent
with the International Organization for Standardization 14064 for GHG verification and
accounting (ISO 2006). Natural gas consumption is also typically considered, however, would be
expected to have a minimal impact compared to electricity consumption at a WTP and as such,
was assumed to have a negligible impact. Only Scope 1 and Scope 2 emissions were considered
in developing GHG emission projections, which is a typical GHG emission reporting practice in
municipalities. Scope 1 and Scope 2 emissions are defined as follows by the International Panel
on Climate Change (IPCC 2006):

= Scope 1: Direct GHG emissions
» Scope 2: Indirect GHG emissions due to electricity, heat, or steam usage
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The emission factors are published in the National Inventory Report (ECCC 2020), updated to
publish new annual emission factors for up to 2 years before the report year (the 2020 report
updates the emission factors up to the year 2018). To estimate the GHG emissions due to
electricity consumption, an emission factor of 30 grams of carbon dioxide equivalent per kilowatt
hour was used. For WTPs, Scope 1 emissions are minimal in comparison to Scope 2 impacts.

6.4 Evaluation Methodology

To identify the preferred solution from each set of alternatives described in Sections 7, 8, and 9,
an evaluation methodology was developed, aligned with the Class EA process evaluation
framework, to allow for a comparative assessment of each set of alternative solutions. A unique
set of evaluation criteria was established for each set of alternatives, reflecting four overarching
categories of environment: natural, socio-cultural, technical, and economic. Criteria were tailored
for each set of alternatives such that the analysis was focused on the objectives necessary to
make a decision based on the four categories.

Alternative solutions were scored for each of the criteria using the following scoring
methodology, with a rationale provided to support each score:

= 10 = highest score
= 5 =moderate score
= 1 = |owest score

To make sure that categories with a higher number of criteria did not skew the evaluation results,
each category was given an equal weighting of 25%. Sensitivity analyses were then completed by
giving each category a higher weighting to determine the impact of certain categories on the
selection of preferred solution. The category weightings for the alternatives evaluation and the
sensitivity analyses are presented in Table 6-3.

Table 6-3. Category Weightings for Water Supply Alternatives Evaluation and Sensitivity Analyses

Category Evaluation Sensitivity Sensitivity Sensitivity Sensitivity
Analysis 1 Analysis 2 (for  Analysis 3 Analysis 4
(for Natural Social/Cultural (for Technical (for Economic
Environment) Environment) Environment) Environment)

Natural 25% 40% 20% 20% 20%

Environment

Social/Cultural | 25% 20% 40% 20% 20%

Environment

Technical 25% 20% 20% 40% 20%

Environment

Economic 25% 20% 20% 20% 40%

Environment

Once evaluation scores and rationales were provided for each alternative, the scores were
totaled and normalized to an overall score out of 100 based on the category weightings.
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7. Development and Evaluation of Water Supply
Alternatives

7.1 Water Supply Alternatives

Water supply alternatives were developed to address the overall water supply strategy as
reflected in the Problem and Opportunity Statement in Section 2, and to meet the future water
demand projections related to the service areas presented in Section 5. The alternative solutions
were compared against the “Do Nothing” baseline alternative (continue maintaining and
rehabilitation the existing Wallaceburg WTP). Water supply alternatives are based on two main
factors, as follows:

» Ultimate (at the end of the planning horizon) flow of water supply required at the
Wallaceburg WTP. The required water supply flow depends on the areas to be supplied by
Wallaceburg in the future. There is an opportunity for Wallaceburg to supply Dresden and the
future greenhouse developments. Alternatively, Dresden or the future greenhouse could be
supplied by the Chatham WTP.

= Source of water supply. The potential sources of water supply include the Wallaceburg WTP,
Chatham WTP, and LAWSS.

Multiple water supply alternatives were developed, with the ultimate water supply requirement
(MDD) from Wallaceburg for each alternative presented in Table 7-1.

Table 7-1. Water Supply Alternatives — Ultimate Volume Requirements

Alternative Water Supply Alternatives Ultimate Water
Number Supply Demand from
Wallaceburg, ML/day
"Do Nothing” baseline alternative 9.9
2 Wallaceburg to supply Wallaceburg, Dresden, and future | 28

greenhouse developments

3 Wallaceburg to supply Wallaceburg and future 18.6
greenhouse developments. Chatham WTP to continue
supplying Dresden

4 Wallaceburg to supply Wallaceburg only. Chatham WTP 9.9
to supply Dresden and future greenhouse developments

Following establishment of the overall water supply alternatives, the three water supply sources
(Wallaceburg WTP, Chatham WTP, LAWSS) were considered to develop the sub-alternatives
under each alternative. The complete alternative list is shown in Table 7-2. Additional
requirements for the alternatives (LLPS, intake) are presented in the following sections.
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Table 7-2. Water Supply Alternatives and Sub-alternatives

Alternative Water Supply Scenario Water Supply
Number Volume Required,
ML/day
‘Do Nothing” baseline alternative 99
2 Wallaceburg to supply Wallaceburg, Dresden, and future 28
greenhouse developments
2a » Build a new Wallaceburg WTP —rated capacity of
28 ML/day
2b » Build a new Wallaceburg WTP —rated capacity of
14 ML/day
» Upgrade the existing Wallaceburg WTP —rated capacity of
14 ML/day
2c » Build a new Wallaceburg WTP —rated capacity of
16.5 ML/day
» Supplement water supply from LAWSS — 11.5 ML/day
2d » QObtain all water supply from LAWSS — 28 ML/day
3 Wallaceburg to supply Wallaceburg and future greenhouse 18.6
developments. Chatham WTP to continue supplying Dresden
3a » Build a new Wallaceburg WTP —rated capacity of
18.6 ML/day
3b » Upgrade the existing Wallaceburg WTP —rated capacity of
14 ML/day
= Supplement supply with water from the Chatham WTP —
4.6 ML/day
3c » Upgrade the existing Wallaceburg WTP — rated capacity of
14 ML/day
» Supplement water supply from the LAWSS — 4.6 ML/day
4 Wallaceburg to supply Wallaceburg only. Chatham WTP to 99
supply Dresden and future greenhouse developments
4a » Upgrade the existing Wallaceburg WTP —rated capacity of
14 ML/day
4b » Build a new Wallaceburg WTP —rated capacity of
14 ML/day

The following sections present concept development and costing for each sub-alternative.
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7.2 Design Concepts

7.2.1 Storage Analysis

A storage analysis was completed for each alternative to determine additional storage
requirements, if any.

In each alternative, it is assumed that Reservoir 1 would be decommissioned because of its age
(more than 70 years). Reservoir 2 would be rehabilitated to remain in service. The usable volume
of Reservoir 2 is currently limited by hydraulic grade line between the reservoir and HLPS (HLPs
tend to cavitate at the reservoir water level of 1.9 metres). This limitation would be addressed
with the construction of a new HLPS close to Reservoir 2. Reservoirs are also used to achieve
chlorine CT currently, which will not be required for alternatives that include new, dedicated
clearwells. For alternatives that require Reservoir 2 to achieve CT (i.e., alternatives where the
existing Wallaceburg WTP is rehabilitated), the required volume for CT is considered in the
storage analysis. The volume of the Wallaceburg ET was also considered in the storage analysis.

For alternatives that include Wallaceburg supplying Dresden, the Dresden ET was not considered
to be usable storage for Wallaceburg or the future greenhouses on Base Line. The Dresden ET
will continue to provide sufficient storage for Dresden. Therefore, only the MDD from
Wallaceburg (and future greenhouses for some alternatives) was considered for the storage
analysis.

Additional storage requirements were calculated based on the MECP Design Guidelines for
Pumping Facilities and Treated Water Storage (MECP 2008b) (Equation 1), considering the
existing available storage at the Wallaceburg WTP and Wallaceburg ET, where:

Storage=A+B+C (1)

A = Fire Flow (based on MECP recommendations for equivalent population size, Table 8-1 from
the design guidelines)

B = 25% of MDD
C=25%of (A+B)

7.2.1.1 Fire Flow

Fire flow was selected based on an equivalent population size of 13,000, which is the next
equivalent population interval provided by the MECP in Table 8-1 (MECP 2008b). While the
future population in Wallaceburg is projected to be 9,740, the MECP also recommends
considering fire flow for industrial and commercial users, with an equivalent population that is
based on the area occupied by the facilities and the population density in surrounding lands. The
population density in the 2016 census was determined to be 1,143.9 persons per square
kilometre (Statistics Canada 2017a) and the industrial/commercial area was measured to be
approximately 0.9 square kilometres. Based on this, the equivalent industrial/commercial
population is 1,030, yielding a total equivalent population of 10,770. Rounding up, the nearest
equivalent population value in Table 8-1 of the design guidelines is 13,000, with a
recommended fire flow of 220 litres per second for 3 hours (MECP 2008b).

It was also necessary to consider the equivalent population of the future greenhouses when
selecting the fire flow value for the alternatives where Wallaceburg will supply the greenhouses.
At this time, the area of the future greenhouses is unknown. To be conservative, a total
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equivalent population of 17,000 (the next value provided in Table 8-1 in the guidelines) was
selected. This corresponds to a fire flow of 250 litres per second for 4 hours (MECP 2008a).

The fire flow values selected are summarized as follows:
= Wallaceburg to supply Wallaceburg only:

- Equivalent population of 13,000; fire flow of 220 litres per second for 3 hours
= Wallaceburg to supply Wallaceburg and greenhouses:

- Equivalent population of 17,000; fire flow of 250 litres per second for 4 hours

7.2.1.2 Contact Time Requirements

This section presents the reservoir volume required for CT for alternatives where the existing
Wallaceburg WTP is upgraded and no dedicated clearwell is constructed (Alternatives 3b, 3c, and
43, described in the following sections). For a surface water source (i.e., the Chenal Ecarte), the
following log removals are required (MECP 2016):

» 4-log virus removal
» 3-log Giardia cyst removal
= 2-log Cryptosporidium oocyst removal

For a conventional WTP (the existing Wallaceburg WTP), the following physical barrier credits are
achieved (MECP 2016):

= 2-log virus removal
» 2.5-log Giardia cyst removal
= 2-log Cryptosporidium oocyst removal

Therefore, the following removals must be achieved by chlorination:

» 2-log virus inactivation
» 0.5-log Giardia cyst inactivation

The reservoir volume required for CT at the plant’s rated capacity (14 ML/day) is presented in
Table 7-3 and is subtracted from the available storage volume for these alternatives.

Table 7-3. Contact Time Requirements in Existing Reservoirs

Parameter ‘ Cold Water Temperature Warm Water Temperature
Design Flow, ML/day 12 [ 14
Free Chlorine Residual, 15 15
milligrams per litre

Water Temperature, degrees 0.5 23
Celsius 1!

CT Required, milligrams per 45 12
millilitre per minute ¢

Volume Required to Achieve CT, | 0.9 0.9
megalitres

T1o/T 0.3 0.3
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Parameter ‘ Cold Water Temperature Warm Water Temperature
CT Available, milligrams per 459 39.3

millilitre per minute

CT, minutes 102.0 87.4

el projected winter flow based on historical flow trends at the Wallaceburg WTP.
I Target chlorine residual based on discussions with PUC operations staff.

[ Minimum and maximum water temperatures based on historical operating data.
[ Based on MECP Procedure for Disinfection (MECP 2016).

lelpH = 7.5.

[Mvalues interpolated from the values in Tables of CT values for inactivation of Giardia cysts by
free chlorine at 0.5 degree Celsius or lower (pH = 7.5) in MECP Procedure for Disinfection
(MECP 2016).

9 Baffle factor based on tank configuration (assume unbaffled tank)

Therefore, when conducting the storage volume analysis, it is assumed that the entire volume of
Reservoir 2 minus the 0.9 megalitre required for CT will be available following rehabilitation and
construction of a new HLPS (for alternatives that do not have a dedicated clearwell).

For the alternatives that a new, dedicated clearwell for CT will be constructed for, the following
log-inactivation requirements were assumed, regardless of treatment technology:

» 4-log virus inactivation
» 0.5-log Giardia cyst inactivation

This is a conservative assumption at this stage of the study. These requirements will be refined
during the design phase based on treatment technology testing by the vendor and through
discussions with the MECP.

7.2.1.3  Summary of Storage Availability and Requirements

Table 7-4 summarizes the storage availability for alternatives that will have dedicated clearwells
for CT and for alternatives without clearwells, requiring reservoir volume for CT, based on the
available volume in Reservoir 2 and the Wallaceburg ET. The storage availability shown in

Table 7-4 is used to determine additional storage requirements for each alternative.

Table 7-4. Summary of Storage Availability

Storage Component Alternatives with New
Clearwells ™

Alternatives Requiring
Reservoir Volume for CT ®

Reservoir 2 Volume, megalitres 4.6 4.6
Wallaceburg ET Volume, megalitres 45 45
Reservoir Volume required for CT, - 0.9
megalitres

Available Storage, megalitres 9.1 8.2

3l Alternatives 2a, 2b, 2¢, 3a, and 4b
I Alternatives 3b, 3¢, and 4a
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Table 7-5 summarizes the storage requirements for each alternative, based on Equation 1 and
the ultimate MDD (2070). As each sub-alternative for Alternative 2 has the same storage
requirements, requirements were presented in one column. Alternatives 3b and 3c also have the
same storage requirements and as such, were presented in one column. The ultimate demand
for Alternative 2 does not consider the demand in Dresden, as storage requirements for Dresden
are fulfilled by the Dresden ET.

Based on the analysis presented in Table 7-5, additional storage requirements are summarized
as follows:

Alternative 2a: 1.2 megalitres
Alternative 2b: 1.2 megalitres
Alternative 2c: 1.2 megalitres
Alternative 2d: 1.2 megalitres
Alternative 3a: 1.2 megalitres
Alternative 3b: 2.1 megalitres
Alternative 3c: 2.1 megalitres
Alternative 4a: No additional storage requirements
Alternative 4b: No additional storage requirements

7.2.2 Alternative 1: Do Nothing

In this alternative, the existing Wallaceburg WTP will continue to be maintained and rehabilitated
as outlined in the previous Wallaceburg Water Servicing Class EA (Stantec 2016). High-priority
items include pre-treatment and filtration upgrades. The key components of this alternative are
summarized as follows:

Replacement of filter media and underdrain laterals
Rehabilitation of the pre-treatment building

Rehabilitation of the settling tanks/filters/high lift building
Rehabilitation of the reservoirs
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Table 7-5. Additional Storage Requirements for each Alternative

Parameter Alternative 2 Alternative 3a Alternatives 3b Alternative 4a Alternative 4b
and 3c

Ultimate MDD, megalitres | 18.6 1 18.6 18.6 9.9 9.9

per day

Available Storage, 9.1 9.1 8.2 8.2 9.1

megalitres

A —Fire Flow, megalitres | 3.6 ! 360 360 2.4 2.4

B—-25% MDD, megalitres | 4.6 4.6 4.6 2.5 2.5

C—-25% (A+B), megalitres | 2.1 2.1 2.1 1.2 1.2

Storage Required 10.3 10.3 10.3 6.1 6.1

(A+B+C), megalitres

Additional Storage 1.2 1.2 2.1 N/A N/A

Requirement, megalitres

lIyltimate MDD for Wallaceburg and greenhouses only. Dresden is not considered as part of the storage analysis, as its storage needs

are satisfied by the Dresden ET.

1 Based on a population equivalent of 17,000.
[IBased on a population equivalent of 13,000.
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7.2.3 Alternative 2: Wallaceburg to supply Wallaceburg, Dresden, and
Future Greenhouse Developments

This section presents the sub-alternatives for Alternative 2, which involves Wallaceburg
supplying Wallaceburg, Dresden, and future greenhouse developments in the area, with a total
future water demand of 28 ML/day from Wallaceburg.

7.2.3.1 Alternative 2a

In Alternative 2a, a new Wallaceburg WTP would be constructed with a rated capacity of

28 ML/day to supply water to Wallaceburg, Dresden, and future greenhouse developments
along Base Line between Wallaceburg and Dresden. The key components of this alternative are
summarized as follows:

= The new Wallaceburg WTP would have the following major processes:

- Coagulation, flocculation, and high-rate (Inclined Plate) sedimentation with four process
trains, each rated at 7 ML/day, to provide pre-treatment upstream of the membrane
filtration process.

- Low-pressure membrane (LPM) filtration rated at 32.1 ML/day to account for process
wastage, including 4 trains rated at 10.7 ML/day (3 duty, 1 standby) with 62 membrane
modules per train, 3 horizontal centrifugal feed pumps rated at 14.3 ML/day and a
clean-in-place (C.I.P.) system using sodium hypochlorite, caustic, and citric acid.

- Primary disinfection of the LPM permeate provided by gas chlorine and dedicated
chlorine contact tank (CCT) (i.e., clearwell), with an effective volume of 700 cubic metres
and an additional 1,200 cubic metres for storage.

- A new residuals management facility (RMF), including 2 gravity thickeners (1 duty,
1 standby), each sized for a sludge flow rate of 900 cubic metres per day based on a
high-level estimate of residuals production. At this stage, the gravity thickeners are sized
conservatively; further investigation (residual total solids analysis) is required to refine
the facility sizing.

- Other chemical systems including a chlorine gas dosing system, PACl dosing system, and
fluoridation system.

= A new HLPS with 3 pumps, each rated at 14 ML/day, providing a firm capacity of 28 ML/day.

= The existing Wallaceburg WTP, Reservoir 1, and HLPS would be decommissioned.

Figure 7-1 presents an overview of Alternative 2a.
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7.23.2

Alternative 2b

In Alternative 2b, the existing Wallaceburg WTP would be upgraded to restore its rated capacity
to 14 ML/day and a new Wallaceburg WTP would be constructed to provide the additional

14 ML/day, for a total rated capacity of 28 ML/day to supply water to Wallaceburg, Dresden, and
future greenhouse developments along Base Line between Wallaceburg and Dresden. The key
components of this alternative are summarized as follows:

= The

new Wallaceburg WTP would have the following major processes:

Coagulation, flocculation, and high-rate (Inclined Plate) sedimentation with two process
trains, each rated at 7 ML/day, to provide pre-treatment upstream of the conventional
filtration process.

Conventional filtration with two process trains, each rated at 7 ML/day.

Primary disinfection of filter effluent provided by gas chlorine, and dedicated CCT, with
an effective volume of 700 cubic metres and an additional 1,200 cubic metres for
storage.

A new RMF, including 2 gravity thickeners (1 duty, 1 standby), each sized for a sludge
flow rate of 1,340 cubic metres per day based on a high-level estimate of residuals
production. At this stage, the gravity thickeners are sized conservatively; further
investigation (residual total solids analysis) is required to refine the facility sizing.

Other chemical systems including a chlorine gas dosing system, PACL dosing system, and
fluoridation system.

» A new HLPS with 3 pumps, each rated at 14 ML/day, providing a firm capacity of 28 ML/day.

= The existing Reservoir 1 and HLPS would be decommissioned.

» The existing Wallaceburg WTP would be upgraded as follows:

Retrofit of the existing sedimentation tanks with lamellar plates for high-rate
sedimentation

Rehabilitation of the existing filters, with filter media, piping, valving, and underdrains to
be replaced

Additional items beyond the pre-treatment, clarification, and filtration processes that
require upgrades as identified in the previous Class EA.

Figure 7-2 presents an overview of Alternative 2b.
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7.23.3 Alternative 2c

In Alternative 2¢, a new Wallaceburg WTP would be constructed with a rated capacity of

16.5 ML/day. This capacity was selected because a maximum of 18.2 ML/day raw water can be
taken from Chenal Ecarte without an amendment to the existing PTTW limit. This is also
accounting for 15% process wastage. The remaining 11.5 ML/day required to meet the total
demand of 28 ML/day would be supplied by LAWSS. The existing Wallaceburg WTP would be
decommissioned. The treatment processes at the new Wallaceburg WTP in Alternative 2c are
the same as described in Alternative 2a. The key components of this alternative are summarized
as follows:

* The new Wallaceburg WTP would have the following major processes:

- Coagulation, flocculation, and high-rate (Inclined Plate) sedimentation with four process
trains, each rated at 4.1 ML/day, to provide pre-treatment upstream of the membrane
filtration process.

- LPM Filtration, rated at 19.0 ML/day to account for process wastage, including 4 trains
rated at 6.3 ML/day (3 duty, 1 standby) with 36 membrane modules per train, 3 horizontal
centrifugal feed pumps rated at 8.3 ML/day and a C.I.P. system using sodium hypochlorite,
caustic, and citric acid.

- Primary disinfection of the LPM permeate provided by gas chlorine, and dedicated CCT, with
an effective volume of 440 cubic metres and an additional 1,200 cubic metres for storage.

- A new RMF, including 2 gravity thickeners (1 duty, 1 standby), each sized for a sludge
flow rate of 660 cubic metres per day based on a high-level estimate of residuals
production. At this stage, the gravity thickeners are sized conservatively; further
investigation (residual total solids analysis) is required to refine the facility sizing.

- Other chemical systems, including a chlorine gas dosing system, PACl dosing system,
and fluoridation system.

» A new HLPS with 3 pumps, each rated at 14 ML/day, providing a firm capacity of 28 ML/day.
» The existing Wallaceburg WTP, Reservoir 1, and HLPS would be decommissioned.

The LAWSS distribution system hydraulic model was reviewed to determine infrastructure
upgrade requirements (AECOM 2021). It is noted that the costs for these upgrades do not
include any “buy-in” fees or any fees that are required to expand the LAWSS WTP. This
alternative would result in the LAWSS WTP demands being greater than 85% of its rated
capacity in 2041, which is a typical trigger for initiating a Class EA to determine plant upgrade
requirements. The upgrades required for supplying water from the LAWSS to Wallaceburg are
described as follows:

= LAWSS System

- Install a new 500-millimetre-diameter transmission main along Baseline Road, White
Line, and Highway 40 from St. Clair Parkway to Whitebread Line, approximately
16.1 kilometres in length.

= Wallaceburg System

- Install a new 500-millimetre-diameter transmission main along Highway 40, Dufferin
Avenue, Arnold Street, Mason Street, and Old Glass Road from Whitebread Line to the
Wallaceburg HLPS discharge, approximately 8.3 kilometres in length.

- Install a new BPS near the intersection of Whitebread Line and Highway 40, with a rated
capacity of 11.5 ML/day.

Figure 7-3 presents an overview of Alternative 2c.
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7.23.4 Alternative 2d

In this alternative, LAWSS would supply 28 ML/day to Wallaceburg, Dresden, and the future
greenhouse developments. The Wallaceburg WTP would be decommissioned, and a new BPS
would be constructed at the Wallaceburg WTP site. Fluoridation is not required, as fluoridation
is currently used at the LAWSS WTP. The key components of this alternative are summarized
as follows:

* A new reservoir with 1,200 cubic metres of storage volume.
* A new HLPS with 3 pumps, each rated at 14 ML/day, providing a firm capacity of 28 ML/day.
= The existing Wallaceburg WTP would be decommissioned.

The required upgrades to the LAWSS and Wallaceburg systems for LAWSS to provide 28 ML/day
to Wallaceburg are described as follows:

= LAWSS System

- Install a new 750-millimetre-diameter transmission main along Greenfield Road,
Bickford Line, St. Clair Parkway, Baseline Road, White Line, and Highway 40 from
Courtright Line to Whitebread Line, approximately 25.1 kilometres in length.

= Wallaceburg System

- Install a new 600-millimetre-diameter transmission main along Highway 40, Dufferin
Avenue, Arnold Street, Mason Street, and Old Glass Road from Whitebread Line to the
existing Wallaceburg WTP site, approximately 8.3 kilometres in length.

Figure 7-4 presents an overview of Alternative 2d.
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7.2.4  Alternative 3: Wallaceburg to supply Wallaceburg and future
greenhouse developments, Chatham to continue supplying Dresden

This section presents the sub-alternatives for Alternative 3, which involves Wallaceburg
supplying Wallaceburg and future greenhouse developments in the area, with a total future
water demand of 18.6 ML/day. Dresden would continue to be supplied by the Chatham WTP in
this alternative.

Section 5.5 discusses the impacts from the Chatham WTP supplying water to different areas,
including Dresden and/or the future greenhouse developments between Wallaceburg and
Dresden. It was found that continuing to supply Dresden from the Chatham WTP would not
substantially impact the expansion needs of the Chatham WTP. Servicing these areas from the
Wallaceburg WTP would only delay the expansion of the Chatham WTP by approximately 5
years. Therefore, the upgrade/expansion requirements at the Chatham WTP have not been
included in these sub-alternatives.

7.2.4.1 Alternative 3a

In Alternative 3a, a new Wallaceburg WTP would be constructed with a rated capacity of

18.6 ML/day to supply water to Wallaceburg and future greenhouse developments along Base
Line between Wallaceburg and Dresden. The key components of the new Wallaceburg WTP in
this alternative are summarized as follows:

» The new Wallaceburg WTP would have the following major processes:

- Coagulation, flocculation, and high-rate (Inclined Plate) sedimentation with four process
trains, each rated at 4.7 ML/day, to provide pre-treatment upstream of the membrane
filtration process.

- LPMFiltration, rated at 21.4 ML/day to account for process wastage, including 4 trains
rated at 7.1 ML/day (3 duty, 1 standby) with 41 membrane modules per train, 3 horizontal
centrifugal feed pumps rated at 9.4 ML/day and a C.I.P. system using sodium hypochlorite,
caustic, and citric acid.

- Primary disinfection of the LPM permeate provided by gas chlorine, and dedicated CCT,
with an effective volume of 500 cubic metres and an additional 1,200 cubic metres
for storage.

- A new RMF, including 2 gravity thickeners (1 duty, 1 standby), each sized for a sludge
flow rate of 600 cubic metres per day based on a high-level estimate of residuals
production. At this stage, the gravity thickeners are sized conservatively; further
investigation (residual total solids analysis) is required to refine the facility sizing.

- Other chemical systems including a chlorine gas dosing system, PACl dosing system, and
fluoridation system.

» A new HLPS with 3 pumps, each rated at 9.3 ML/day, providing a firm capacity of
18.6 ML/day.

» The existing Wallaceburg WTP, Reservoir 1, and HLPS would be decommissioned.

Figure 7-5 presents an overview of Alternative 3a.
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7.2.4.2 Alternative 3b

In Alternative 3b, the existing Wallaceburg WTP would be upgraded to restore its rated capacity
to 14 ML/day, with the remaining 4.6 ML/day required provided by the Chatham WTP via the
transmission main along Base Line. The existing transmission main would need to be twinned
with an additional 300-millimetre-diameter transmission main on Base Line between
Wallaceburg and Dresden to be able to convey 4.6 ML/day. However, water transmission main
requirements will be reviewed as part of the water transmission alternatives evaluation; this
additional component is not required for the development of these sub-alternatives. The capacity
of the transmission main between the Eberts BPS and Dresden was also reviewed and was found
to be sufficient to convey the additional 4.6 ML/day required. Under current conditions, the
Eberts BPS also has sufficient capacity to convey these flows. However, it is noted that the
potential to supply additional communities in Northeast Chatham-Kent, such as Bothwell, is
currently being investigated. It is recommended that the Eberts BPS be assessed following
confirmation of the preferred solution for the associated project.

The key components of this alternative are summarized as follows:

» A new HLPS with 3 pumps, each rated at 9.3 ML/day, providing a firm capacity of 18.6 ML/day.
* A new reservoir with 2,100 cubic metres of storage volume.
» The existing Reservoir 1, and HLPS would be decommissioned.
» The existing Wallaceburg WTP would be upgraded as follows:
- Retrofit of the existing sedimentation tanks with lamellar plates for high-rate
sedimentation

- Rehabilitation of the existing filters, with filter media, piping, valving, and underdrains to
be replaced

- Additional items beyond the pre-treatment, clarification, and filtration processes that
require upgrades as identified in the previous Class EA.

Figure 7-6 presents an overview of Alternative 3b.
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7.2.4.3 Alternative 3c

In Alternative 3¢, the existing Wallaceburg WTP would be upgraded to restore its rated capacity
to 14 ML/day. The remaining 4.6 ML/day required to meet the total demand of 18.6 ML/day
would be supplied by LAWSS.

Upgrades to the existing Wallaceburg WTP would be the same as those described in Alternative 3b.
The required upgrades to the LAWSS and Wallaceburg systems for LAWSS to provide 4.6 ML/day
to Wallaceburg are described as follows:

= LAWSS System

- Install a new 350-millimetre-diameter transmission main along Baseline Road, White
Line, and Highway 40 from St. Clair Parkway to Whitebread Line.

» Wallaceburg System

- Install a new 300-millimetre-diameter transmission main along Highway 40 and
Dufferin Avenue from Whitebread Line to Forhan Street.

- Install a new BPS near the intersection of Whitebread Line and Highway 40 with a rated
capacity of 4.6 ML/day

Figure 7-7 presents an overview of Alternative 3c.
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7.2.5 Alternative 4: Wallaceburg to supply Wallaceburg only. Chatham WTP
to supply Dresden and future greenhouse developments

This section presents the sub-alternatives for Alternative 4, which involves Wallaceburg WTP
continuing to supply Wallaceburg only. The Chatham WTP would continue to supply Dresden and
would also provide water supply to the future greenhouse developments on Base Line between
Wallaceburg and Dresden. To supply these greenhouses, a new transmission main is required
between Wallaceburg and Dresden, parallel to the existing water main. As the exact locations of
the future greenhouses is currently unknown, it is assumed that the transmission main would
extend the full distance between Wallaceburg and Dresden. However, water transmission main
requirements will be reviewed as part of the water transmission alternatives evaluation; this
additional component is not required for the development of these sub-alternatives. Supplying
Dresden and the future greenhouses from the Chatham WTP would have no significant impact on
the need of Chatham WTP's expansion. This alternative would only advance the expansion of the
Chatham WTP by 5 years. Therefore, no costs related to upgrades at the Chatham WTP have been
included in the cost estimates for these sub-alternatives.

The capacity of the transmission main between the Eberts BPS and Dresden was also reviewed
and was found to be sufficient to convey the 17.4 ML/day required, provided that the remainder
of the North Kent pressure zone is supplied through the new transmission main that will be
constructed on Brook Line from the Eberts Standpipe to Kent Bridge Road, as proposed in the
Chatham DWS Modelling report (AECOM 2020a). Based a review of the hydraulic model, the
Eberts BPS also has sufficient capacity to convey an additional flow of 8.6 ML/day to service the
future greenhouse development. However, it is noted that the potential to supply additional
communities in Northeast Chatham-Kent, such as Bothwell, is currently being studied by the
Northeast Chatham-Kent WDS Class EA. The Eberts BPS capacity should be re-evaluated once
future demands in this area are confirmed.

7.2.5.1 Alternative 4a

In Alternative 4a, the existing Wallaceburg WTP would be upgraded to restore its capacity to
14 ML/day. A new HLPS would also be constructed as part of this alternative.

The key components of this alternative are summarized as follows:

* A new HLPS with 3 pumps, each rated at 7 ML/day, providing a firm capacity of 14 ML/day.
» The existing Reservoir 1 and HLPS would be decommissioned.
» The existing Wallaceburg WTP would be upgraded as follows:

- Retrofit of the existing sedimentation tanks with lamellar plates for high-rate
sedimentation

- Rehabilitation of the existing filters, with filter media, piping, valving, and underdrains to
be replaced

- Additional items beyond the pre-treatment, clarification, and filtration processes that
require upgrades as identified in the previous Class EA.

Figure 7-8 presents an overview of Alternative 4a.
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7.25.2

Alternative 4b

In Alternative 4b, a new Wallaceburg WTP would be constructed with a rated capacity of
14 ML/day to supply water to Wallaceburg. The key components of this alternative are
summarized as follows:

* A new Wallaceburg WTP including the following:

Coagulation, flocculation, and high-rate (Inclined Plate) sedimentation with four process
trains, each rated at 3.5 ML/day, to provide pre-treatment upstream of the membrane
filtration process.

LPM Filtration, rated at 16.1 ML/day to account for process wastage, including four trains
rated at 5.4 ML/day (3 duty, 1 standby) with 31 membrane modules per train, 3 horizontal
centrifugal feed pumps rated at 7.1 ML/day and a C.I.P. system using sodium hypochlorite,
caustic, and citric acid.

Primary disinfection of the LPM permeate provided by gas chlorine, and dedicated CCT,
with an effective volume of 375 cubic metres.

A new RMF including 2 gravity thickeners (1 duty, 1 standby), each sized for a sludge flow
rate of 320 cubic metres per day based on a high-level estimate of residuals production.
At this stage, the gravity thickeners are sized conservatively; further investigation
(residual total solids analysis) is required to refine the facility sizing.

Other chemical systems including a chlorine gas dosing system, PACL dosing system, and
fluoridation system.

» A new HLPS with 3 pumps, each rated at 7 ML/day, providing a firm capacity of 14 ML/day.

= The existing Wallaceburg WTP, Reservoir 1, and HLPS would be decommissioned.

Figure 7-9 presents an overview of Alternative 4b.
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7.2.6 Wallaceburg Wastewater Treatment Plant Impacts

The increased water production associated with the alternatives would have an impact on the
Wallaceburg WWTP at different degrees due to the increase in WTP wastewater discharges, which
are mainly attributed to increased sludge production and backwash waste (BWW) flows. Sludge
and BWW are currently conveyed to a process waste facility. According to the CK PUC, at this
time, all contents from the facility are discharged to the sanitary sewer. Impacts to the
Wallaceburg WWTP were evaluated under this condition; that all sludge and BWW are discharged
to the sanitary sewer for each alternative.

Operational data from the Wallaceburg WTP was reviewed to determine the average sanitary
discharge as a percentage of the plant flow, which was found to be approximately 6%. Sanitary
discharges were then estimated for each alternative using the following basis:

» Conventional filtration: sanitary discharge equal to 6% of plant flows, based on historical
data. From data, backwash flows are equal to approximately 4% of plant flows. There is no
data available relating to sludge flow from the pre-treatment system and clarifiers, so a value
of 2% of plant flows has been assumed.

» Membrane filtration: sanitary discharge equal to 4% of plant flows, based on Jacobs’
experience from similar LPM WTPs.

Table 7-6 presents the estimated sanitary discharge for each alternative at the corresponding
ADD. As discussed in Section 4.1.1.2, the ADD is assumed to be equal to 80% of the MDD for
each alternative. Where the ADD for a scenario is greater than the rated capacity of the
Wallaceburg WTP, the rated capacity of the Wallaceburg WTP was used to project sanitary
discharges. For example, in Alternative 2c the projected ADD is 22.4 ML/day for Wallaceburg,
Dresden and greenhouses. the Wallaceburg WTP could be operated at its rated capacity of
16.5 ML/day, with additional water supplied from LAWSS under the ADD conditions. For more
details of this approach, refer to Table 7-7.

The Wallaceburg WWTP is currently rated to treat an average daily flow of 10.8 ML/day. From
the 2020 Wallaceburg WWTP Annual Report, the average daily flow in 2020 was 8.9 ML/day, or
82% of the plant's rated capacity. Based on the estimates in Table 7-6 and the current plant
flows, the Wallaceburg WWTP would have sufficient capacity to treat additional WTP wastewater
flows. It is noted that the average daily wastewater flow increase due to its users’ discharges to
the Wallaceburg WWTP is not considered within this EA. Upon selection of the preferred solution
for this EA, future flows to the Wallaceburg WWTP should be reviewed in another study.
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Table 7-6. Estimated Average Daily Sanitary Discharges to the Wallaceburg WWTP

Alternative Filtration Wallaceburg Sanitary Sanitary Percent

Number Type WTP ADD, Discharge, Discharge, Increase from
ML/day Percentage ML/day Base Case

of ADD

1 Conventional | 7.9 6% 0.48 -

2a Membrane 22.4 4% 0.90 89%

2b Conventional | 22.4 6% 1.34 183%

2c Membrane 16.5 4% 0.66 39%

2d N/A @ - - - -

3a Membrane 149 4% 0.60 25%

3b Conventional | 14 6% 0.84 7%

3c Conventional | 14 6% 0.84 7%

4a Conventional | 7.9 6% 0.48 -

4b Membrane 79 4% 0.32 -33%

el All water is produced by LAWSS. Therefore, there is no sanitary discharge to the
Wallaceburg WWTP.

7.3 Cost Estimation

Capital cost estimates, O&M cost estimates, and lifecycle cost estimates were developed for each
alternative presented in Section 7.2, based on the methodology presented in Section 6.2. O&M
cost estimate considerations that are specific to the water supply alternatives are detailed further
in this section.

The O&M cost estimates were developed based on the future water demand projections (ADD)
for each alternative, which are assumed to be 80% of MDD based on the historical flow analysis
presented in Section 4.1.1.2. It is noted that for alternatives where water supply is supplemented
by LAWSS or the Chatham WTP, the ADD at the Wallaceburg WTP is not equal to 80% of the
overall MDD. Table 7-7 presents the MDD for each alternative, the ADD for each alternative, and
the ADD to the Wallaceburg WTP for each alternative, which was used as the O&M cost
estimation basis. Where the overall ADD is greater than the capacity of the Wallaceburg WTP
(Alternative 2¢), it is assumed that the Wallaceburg WTP will provide the maximum amount of
water possible before supplementing with water from LAWSS or the Chatham WTP.
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Table 7-7. Summary of Wallaceburg WTP ADD for each Alternative

Alternative Ultimate MDD, Ultimate ADD, Wallaceburg Wallaceburg WTP
ML/day ML/day WTP Rated ADD, ML/day [

Capacity,
ML/day

Alternative 2a 28 22.4 28 22.4

Alternative 2b 28 22.4 28 22.4

Alternative 2c 28 22.4 16.5 16.5

Alternative 2d 28 22.4 N/A N/A

Alternative 3a 18.6 149 18.6 149

Alternative 3b 18.6 149 14 14

Alternative 3c 18.6 149 14 14

Alternative 4a 99 79 14 79

Alternative 4b 99 79 14 79

eI The values in this column were used to estimate Wallaceburg WTP O&M costs.

All O&M costs related to water supply from LAWSS are assumed to be incurred by LAWSS. Where
the Chatham WTP supplies water to Wallaceburg under ADD conditions, O&M costs were
prorated on a per ML/day basis, as these costs are incurred by the CK PUC.

The dosages and strengths used to estimate chemical consumption are summarized in
Table 7-8. Citric acid and sodium hypochlorite requirements for membrane cleaning are
estimated by Jacobs’ CPES tool. The dosages listed are as product, i.e. as chorine, PACL, and
hydrofluorosilicic acid.

Table 7-8. Chemical Dosages and Strengths

Item Dosage as Product Strength Source/Basis

Chlorine Gas (pre-dosage) | 0.3 milligam per litre | 100% PUC Operational Data
Chlorine Gas (post-dosage) | 2 milligams per litre 100% PUC Operational Data
PACL (conventional 30 milligams per litre | 40% P.U.C. Operational Data
filtration)

PACl (membrane filtration) | 2 milligams per litre 40% Previous Jacobs Projects
Hydrofluorosilicic Acid 0.5 milligam per litre | 20% PUC Operational Data

Membrane or granular filter media replacements are assumed to be required every 10 years for
the alternatives that involve membrane filtration and conventional filtration, respectively. The
costs were developed in Jacobs’ CPES tool.

Table 7-9 presents a summary of the water supply alternatives and their associated costs. Details
are presented in Appendix A.
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Table 7-9. Water Supply Alternatives Summary and Cost Estimate

Alternative  Description Total Capital Cost O&M Cost Net 50-year Lifecycle
Number Present Value Cost
1 "Do Nothing” baseline alternative $34,894,000 $30,535,000 $65,429,000
2 Wallaceburg to supply Wallaceburg, Dresden and future greenhouse developments
2a » Build a new Wallaceburg WTP —rated capacity of | $46,433,000 $25,079,000 $71,512,000
28 ML/day
2b » Build a new Wallaceburg WTP —rated capacity of | $53,246,000 $30,884,000 $84,130,000
14 ML/day
» Upgrade the existing Wallaceburg WTP —rated
capacity of 14 ML/day
2c » Build a new Wallaceburg WTP —rated capacity of | $85,914,000 $23,848,000 $109,762,000
16.5 ML/day
» Supplement supply with water from LAWSS —
11.5 ML/day
2d @ = Obtain all water supply from LAWSS — 28 ML/day | $118,749,000 $8,314,000 $127,063,000
3 Wallaceburg to supply Wallaceburg and future greenhouse developments
3a » Build a new Wallaceburg WTP —rated capacity of | $38,087,000 $18,199,000 $56,286,000
18.6 ML/day
3b » Upgrade the existing Wallaceburg WTP — rated $27,896,000 $22,187,000 $50,083,000
capacity of 14 ML/day
» Supplement supply with water from the Chatham
WTP - 4.6 ML/day
3¢ = Upgrade the existing Wallaceburg WTP — rated $66,176,000 $21,761,000 $87,937,000

capacity of 14 ML/day

Supplement supply with water from the LAWSS —
4.6 ML/day
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Alternative  Description Total Capital Cost O&M Cost Net 50-year Lifecycle
Number Present Value Cost
4 Wallaceburg to supply Wallaceburg only. Chatham WTP to supply Dresden and future greenhouse developments
4a = Upgrade the existing Wallaceburg WTP — rated $26,117,000 $15,429,000 $41,546,000
capacity of 14 ML/d
4b * Build a new Wallaceburg WTP —rated capacity of | $31,896,000 $12,943,000 $44,839,000
14 ML/d

el Costs do not include user rates (cost per cubic metre of water transferred). Only capital improvements are considered.
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7.4 Greenhouse Gas Emissions

GHG emissions were estimated for the water supply alternatives using the methodology
presented in Section 6.3. The following assumptions were made for this analysis that are specific
to water supply alternatives:

» Chatham WTP electricity consumption was estimated on a per megalitre basis based on
historical energy usage at the Wallaceburg WTP. From historical billing, the electrical
consumption is equal to approximately 826 kilowatt hours per megalitre.

» GHG emissions from LAWSS were not considered. For alternatives that require LAWSS supply,
only energy requirements for pumping facilities under PUC operation were considered.

» GHG emission estimates are based on the ultimate ADD for each scenario, considering water
produced by PUC facilities only.

» Based on the additional head required to pump water to Dresden and future greenhouses
from the Chatham WTP HLPS versus the Wallaceburg WTP HLPS, it is estimated that pumping
from Chatham requires an additional 0.176 kilowatts. This was considered in the “Additional
Energy Requirements from Chatham WTP" column.

Table 7-10 presents the estimated GHG emissions for each alternative.

In general, Alternative 2 provides the highest efficiency in terms of GHG emissions versus water
production. Alternative 3 provides moderate efficiency in terms of GHG emissions, while
Alternative 4 provides the lowest efficiency. The general observation from this analysis is that it
is more efficient to supply water from the Wallaceburg WTP than the Chatham WTP.

7.5 Evaluation Criteria

Each water supply alternative was evaluated using the methodology presented in Section 6.4.
The evaluation criteria for the water supply alternatives and their scoring measures are
presented in Table 7-11.
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Table 7-10. GHG Emission Estimates for Water Supply Alternatives

Alternative

Wallaceburg WTP
Energy Consumption,

kilowatt hours per year

ADD in PUC Systems,
ML/day

Unit Energy
Consumption, kilowatt
hours per year per

Additional Water Supply
from Chatham WTP
(ADD), ML/day !

Additional Energy
Requirements from
Chatham WTP, kilowatt

Net Energy
Consumption in PUC
Systems, kilowatt hours

Net PUC GHG Emissions,
tonnes of carbon dioxide
equivalent per year

megalitre

hours per year <

per year

Do Nothing (Base Case) 1,633,260 79 566.4 - - 1,633,260 490
Alternative 2a 2,959,000 22.4 3619 (7.0) (1,457,000) 1,502,000 451
Alternative 2b 2,721,000 22.4 3328 (7.0) (1,457,000) 1,264,000 379
Alternative 2c 3,373,000 16.5 560.1 (7.0) (1,457,000) 1,916,000 57.5
Alternative 2d 1,796,000 0.0 N/A (7.0) (1,457,000) 339,000 10.2
Alternative 3a 2,097,000 1490 386.1 - - 2,097,000 629
Alternative 3b 2,554,000 1490 470.2 0.9 151,000 2,705,000 81.2
Alternative 3c 2,552,000 14.0 499 4 - - 2,552,000 76.6
Alternative 4a 1,699,000 79 587.7 6.9 1,424,000 3,123,000 93.7
Alternative 4b 1,418,000 79 490.5 6.9 1,424,000 2,842,000 85.3

21 Based on 80% of MDD.

[l Based on 566 kilowatt hours per megalitre, which includes energy consumed for treated water production and transmission but does not include the power requirements for low lift pumping of raw water (considered
separately under raw water supply alternatives).

[INegative energy requirements from the Chatham WTP are based on shifting water supply to Dresden from the Chatham WTP to the Wallaceburg WTP.
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Table 7-11. Evaluation Criteria and Scoring Measures for Water Supply

Category

Criterion

Description

Measure — Score of 10

Measure — Score of 5

Measure - Score of 1

Natural Environment

Impacts to Surface Water Quality

The potential for the alternative to have
a negative impact on surface water
quality (focus is WTP residuals
discharge) that would result in harm to
the aquatic environment.

The alternative will have no
substantial impact on surface water
quality that may impact aquatic
environments.

The alternative has some potential to
change surface water quality that may
negatively impact aquatic habitats.

The alternative has a high potential to
change surface water quality that may
negatively impact aquatic habitats.

Impacts to Surface Water Quantity

The potential for the alternative to have
an impact on surface water quantity

that would result in negative impacts to
other users or the aquatic environment.

The alternative will have no
substantial impact on surface water
quantity that would result in negative
impacts to other users or the aquatic
environment.

The alternative will have some
potential impact on surface water
quantity that would result in negative
impacts to other users or the aquatic
environment.

The alternative will have a
high-potential impact on surface water
quantity that would result in negative
impacts to other users or the aquatic
environment.

Impacts on Terrestrial
Environment

The potential for the alternative to have
a long-term negative impact on the
viability of terrestrial habitats in terms
of density and diversity of species.

The alternative will have no
substantial long-term impact on the
viability of terrestrial habitats in terms
of density and diversity of species.

The alternative has some potential for
long-term impact on the viability of
terrestrial habitats in terms of density
and diversity of species.

The alternative has high potential for
long-term impact on the viability of
terrestrial habitats in terms of density
and diversity of species.

Impacts on Aquatic Environment

The potential for the alternative to have
a long-term negative impact on the
viability of aquatic habitats in terms of
density and diversity of species.

The alternative will have no
substantial long-term impact on the
viability of aquatic habitats in terms of
density and diversity of species.

The alternative has some potential for
long-term impact on the viability of
aquatic habitats in terms of density and
diversity of species.

The alternative has high potential for
long-term impact on the viability of
aquatic habitats in terms of density and
diversity of species.

GHG Emissions

The potential for the alternative to
increase or decrease GHG emissions
from the current condition related to
Wallaceburg to water servicing (based
on 30 grams of carbon dioxide per
kilowatt hour, 2020 National Inventory
Report [ECCC 2020]).

GHG emissions less than 50 tonnes of
carbon dioxide equivalent per year.

GHG emissions 50-100 tonnes of
carbon dioxide equivalent per year.

GHG emissions more than 100 tonnes
of carbon dioxide equivalent per year.

Impacts to Fluvial Geomorphic
Stability

The potential of the alternative to
impact the geomorphic stability of the
watercourse (based on stream
crossings).

The alternative will have no
substantial impact on the fluvial
geomorphic stability of the
watercourse.

The alternative will somewhat reduce
the fluvial geomorphic stability of the
watercourse.

The alternative will substantially
reduce the fluvial geomorphic stability
of the watercourse.

Potential Impacts to Groundwater
Quality and Quantity

The potential for the alternative to have
a negative long-term impact on
groundwater quality or quantity.

The alternative will have no
substantial impact on groundwater
quality and quantity over long term.

The alternative will somewhat reduce
groundwater quality and quantity over
long term.

The alternative will substantially
reduce the quality and quantity of
groundwater over long term.

Social/Cultural
Environment

Occupational Health and Safety

The potential of the alternative to
minimize risk or liability regarding
occupational health and safety for
construction period and ongoing O&M.

The alternative poses very little risk to
occupational health and safety.

The alternative poses moderate risk to
occupational health and safety;
construction and O&M safety measures
may be required to address specific
health and safety concerns.

The alternative poses high risk to
occupational health and safety;
personal injury may be expected:;
construction and O&M safety measures
will be required to address a number of
health and safety concerns.

Autonomy of Water Supply

The level to which the PUC relies on
other governing bodies for water

supply.

The alternative allows the PUC to not
rely on any other governing bodies for
their water supply.

The alternative requires the PUC to
rely on other governing bodies for a
small percentage of their water supply.

The alternative requires the PUC to
rely on other governing bodies for a
large percentage of their water supply.

Archaeological Impacts

The degree of impact that the
alternative has on documented
archaeologically significant features.

The alternative has little or no impact
on documented archaeologically
significant features.

The alternative has a moderate impact
on documented archaeologically
significant features.

The alternative has a large impact on
documented archaeologically
significant features.
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Criterion

Description

Measure - Score of 10

Measure - Score of 5

Measure - Score of 1

Social/Cultural
Environment

Cultural Heritage Impacts

The degree of impact that the
alternative has on areas with
documented cultural heritage
resources.

The alternative represents little or no
potential for disturbance of
documented cultural heritage
features.

The alternative represents a moderate
potential for disturbance of
documented cultural heritage features.

The alternative represents a significant
potential for disturbance of
documented cultural heritage features.

First Nations Cultural Heritage
Impacts

The degree of impact that the
alternative has on cultural heritage
resources recognized by First Nations.

The alternative represents little or no
potential for disturbance of cultural
heritage resources recognized by First
Nations.

The alternative represents a moderate
potential for disturbance of cultural
heritage resources recognized by First
Nations.

The alternative represents a significant
potential for disturbance of cultural
heritage resources recognized by First
Nations.

Public land Use Impacts (parks,
open spaces)

The ability of the alternative to maintain
or enhance character of the public
lands in the community.

The alternative will enhance the
character of the public lands in the
area.

The alternative will maintain the
character of the public lands in the
area.

The alternative will decrease the
character of the public lands in the
area.

Private Lands Impacts

Impact of the alternative on private
lands (Industrial, Commercial,
Institutional, including farm operations)
in regard to short term disturbance or
long-term use including easements.

The alternative will have no impact on
private lands in regard to short term
disturbance or long-term use.

The alternative will have a moderate
impact on private lands in regard to
short term disturbance or long-term
use. Impacts can be mitigated.

The alternative will have significant

impact on private lands in regard to
short term disturbance or long-term
use. Impacts cannot be mitigated.

Public Acceptability

The level of public acceptability for the
alternative based on public consultation
results.

The alternative may exceed the
public's expectation technically and
be accepted by the public.

The alternative may be acceptable to
the public as it continues to provide
treated water in compliance.

The alternative may not be accepted
by the public.

Residential and Industrial Growth

Ability to support identified residential
and industrial growth by meeting
anticipated demand.

The alternative will meet projected
demands with additional future
capacity.

The alternative will meet projected
demands.

The alternative will not meet future
demands.

Disruption during Construction

The potential for the alternative to
temporarily disrupt local traffic and or
use of the area by the public during
construction including noise and traffic.

The alternative will not result in
disruption to traffic during
construction.

The alternative will result in some
disruption to traffic and use of the area
by the public during construction.

The alternative will result in significant
disruption to traffic and use of the area
by the public construction.

Technical
Environment

Adaptability

The ability of the alternative to adapt to
increasing water demands beyond the
planning horizon.

The alternative is able to adapt to
significant increases in water demands
beyond the planning horizon.

The alternative is able to adapt to
moderate increases in water demands
beyond the planning horizon.

The alternative is not able to adapt to
increases in water demands beyond
the planning horizon.

Ease of Approvals and Permitting

The relative difficulty in acquiring the
necessary approvals/permits for the

alternative from regulatory agencies

and other jurisdictions.

Acquiring the permits for this
alternative is relatively simple.

Acquiring the permits for this
alternative is moderately difficult.

Acquiring the permits for this
alternative is difficult.

Ability for Phased Implementation

The ability of the alternative to increase
treatment capacity in phases.

Increased capacity can be
implemented in phases with limited
new infrastructure/equipment and
minimal interruption to water
production.

Increased capacity can be
implemented in phases with moderate
addition of new
infrastructure/equipment and some
interruption to water production.

Increased capacity cannot be
implemented in phases or require
significant addition of new
infrastructure/equipment or
substantial interruption to water
production.

Improvement to Water
Conveyance

The ability of the alternative to convey
demand flows and improve the capacity
of the conveyance system.

The alternative substantially improves
water demand transmission and
capacity.

The alternative achieves some
improvement in water demand
transmission and capacity.

The alternative provides limited, if any,
improvement in water demand
transmission and capacity.
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Criterion

Measure - Score of 10

Measure - Score of 5

Measure - Score of 1

Technical
Environment

Constructability, Implementation,
and Work Scope

Description

The ability of the alternative to be
constructed and implemented on a
technical and practical basis; within a
reasonable scope of work.

The alternative is easy to implement
with limited constructability issues;
reasonable construction work scope.

The alternative can be implemented
with some difficult constructability
issue or some constraints; or moderate
scope of construction work.

The alternative has many challenges
with respect to implementation and
construction; or complex and large
work scope.

Operational and Maintenance
Complexity

The degree of complexity associated
with operating and maintaining the
alternative.

The alternative is simple to operate
and easy to maintain.

The alternative is moderately difficult
to operate, requires extensive and
continuous operator trainings, and the
maintenance is somewhat difficult and
requires higher skills.

The alternative is complex to operate
and requires frequent/complex
maintenance.

Risk/Reliability

The level of risk associated with the
alternative relating to probability of
failure, water supply, and regulatory
compliance.

There are limited to no risks
associated with the alternative.

There is a moderate level of risk
associated with the alternative.

There is a high level of risk associated
with the alternative.

Impact of Changing Raw Water
Quality

Technical capability of an alternative to
respond to rapid change of raw water
quality (turbidity).

The alternative is able to manage a
range of water quality above that
anticipated.

The alternative is able to manage the
range of anticipated raw water quality.

The alternative is not able to manage
the range of anticipated raw water
quality.

Impacts on Treated Water Quality

Capability of an alternative to meet
more stringent water quality regulatory
requirements in the future.

The alternative produces treated
water superior in water quality to the
existing WTP and provides high
degree of protection from certain
emerging contaminants.

The alternative produces treated water
superior in water quality to the existing
WTP and provides a moderate degree
of protection from certain emerging
contaminants.

The alternative produces treated water
with a similar water quality to the
existing WTP and provides a moderate
degree of protection from certain
emerging contaminants.

Balanced Water Supply Within PUC

Temporary or long-term ability to limit
the water stress on other PUC-owned
WDSs by being integrated based on a
long-term water supply strategy.

The alternative fulfils all the
requirements of a long term PUC
water supply strategy.

The alternative fulfils some of the
requirements of a long-term PUC
water supply strategy.

The alternative fulfils very few of the
requirements of a long-term PUC
water supply strategy.

Infrastructure Sustainability

The degree of sustainability associated
with the alternative in terms of
appropriate technology and O&M.

The alternative has a high degree of
sustainability.

The alternative has a moderate degree
of sustainability.

The alternative has a low degree of
sustainability.

Economic
Environment

Capital Cost

Estimated capital cost.

Capital costs are less than $20M.

Capital costs are $40M to $60M.

Capital costs are more than $60M.

Lifecycle Cost

Total annual capital and operational
costs amortized over 45 years.

Lifecycle costs are less than $50M.

Lifecycle costs are $50M to $100M.

Lifecycle costs are more than $100M.
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7.6 Evaluation Results and Preferred Solution

The evaluation results for water supply are presented in Table 7-12. Detailed scoring and
rationales of the evaluation and sensitivity analyses for each category are presented in
Appendix B.

Alternative 2a: Build a new Wallaceburg WTP with a rated capacity of 28 ML/day to supply
Wallaceburg, Dresden, and future greenhouses along Base Line was selected as the preferred
solution for water supply. It was the highest scoring alternative for the evaluation, as well as
for three of the four sensitivity analyses. Differentiating advantages for this alternative include
the following:

= The alternative would significantly reduce the occupational health and safety concerns due to
the aging water treatment equipment and facilities, as the existing WTP would be fully
replaced with a new WTP.

* The PUC would retain autonomy of its water supply.

= The new Wallaceburg WTP will serve the expanded areas, and accommodate the maximum
potential to support future development, as well as reducing stress on the Chatham WTP.

= The alternative would help to relieve the public’'s concern regarding the water quality of the
raw water sources.

» The alternative provides an opportunity to adopt a modern and advanced water treatment
technology (such as LPM filtration), which would provide superior treated water quality and
meet the potentially more stringent regulatory requirements in the future.

= This alternative can be implemented in phases and contain provisions for future expansion.

* The Surface Water Study (Golder 2021d) supports the increased water-taking from the
Chenal Ecarte for a new and larger WTP in Wallaceburg.

The estimated capital cost for the preferred solution for water supply is $46,433,000. The
preferred solution for water supply has the following implications for raw water supply and water
transmission development due to the increased water demand and expanded service area for
the Wallaceburg WTP compared to the existing condition:

* Raw Water Supply: The raw water demand will be 34 ML/day in the future to account for
process wastage within the Wallaceburg WTP. Therefore, the LLPS and intake must be able to
convey 34 ML/day to the Wallaceburg WTP. This will serve as the basis for raw water supply
alternative development.

= Water Transmission: The projected future water demand for Dresden and the potential
greenhouses along Base Line is 17.4 ML/day (8.8 ML/day and 8.6 ML/day for Dresden and
the greenhouses, respectively). Therefore, the conveyance system between Wallaceburg and
Dresden must be able to convey 17.4 ML/day in the future. This will serve as the basis for
water transmission alternative development.
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Table 7-12. Evaluation Results for Water Supply Alternatives

Category Do Nothing Alternative 2a Alternative 2b Alternative 2c Alternative 2d Alternative 3a Alternative 3b Alternative 3c Alternative 4a Alternative 4b
Natural Environment 21.4 179 179 17.9 21.4 16.1 16.1 16.1 16.1 179
Social/Cultural 17.5 20.0 17.5 13.8 12.5 20.0 16.3 12.5 15.0 16.3
Environment

Technical Environment | 5.7 239 159 17.0 11.4 22.7 11.4 9.1 9.1 15.9
Economic Environment | 18.8 12.5 12.5 0.0 0.0 12.5 12.5 6.3 18.8 18.8
Total 63.4 74.2 63.8 48.7 453 71.3 56.2 439 58.9 68.8
Sensitivity Analysis -1 67.8 73.7 65.3 53.2 53.4 69.9 57.8 480 60.0 69.3
Sensitivity Analysis -2 | 64.7 75.4 65.0 499 46.2 73.0 579 451 59.1 68.0
Sensitivity Analysis -3 | 55.2 78.5 63.7 52.6 453 75.2 540 42.4 54.4 67.7
Sensitivity Analysis -4 | 65.7 69.4 61.0 389 36.2 67.0 549 40.1 62.1 70.0
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8. Development and Evaluation of Raw Water Supply
Alternatives

8.1 Raw Water Supply Alternatives

Raw water supply alternatives were developed considering the raw water demand from the
preferred solution for water supply. Considering process wastage, the LLPS and intake were
conceptually sized to convey 34 ML/day to the new Wallaceburg WTP rated at 28 ML/day. The
existing LLPS and intake have a firm capacity of 24 ML/day and therefore, cannot supply the
required amount of water. Also, given their age and size, it would be very difficult to expand the
capacity of the existing LLPS and intake without substantially disturbing the normal water supply
from the Wallaceburg WTP. Therefore, the more feasible solution is to construct a new LLPS

and intake. A new raw watermain is also required given the age and condition of the existing

raw watermain.

Constructing a new LLPS and intake also presents the opportunity to review the location of the
LLPS and intake. At the existing location along the Chenal Ecarte, the raw water quality suffers
from seasonal turbidity spikes during wet weather events, up to 1,000 nephelometric turbidity
units. An example of these turbidity spikes is presented on Figure 8-1, which shows the condition
of the Chenal Ecarte during a wet weather event in February 2018. As shown on the figure, the
effect of the turbidity spike is reduced upstream of where the Johnston Channel branches from
the Chenal Ecarte. This has historically challenged robust water production at the Wallaceburg
WTP. While membrane technology is more robust than the conventional filtration process, these
spikes would inevitably increase the membrane maintenance requirements (such as more
frequency backwashes and cleaning). For this reason, in addition to the existing site, intake and
LLPS locations upstream of the turbidity spiking section of the Chenal Ecarte are also considered
in the alternative development.

Raw water supply alternatives were developed based on the future location of the intake and
LLPS. Through surveying vacant lands and consulting with landowners, two potential upstream
locations were identified, in addition to the existing LLPS and intake location.

Raw water supply alternatives were developed based on the potential sites as shown on
Figure 8-2, as follows:

= “Do Nothing" Baseline Alternative

= Alternative 1: Build a new LLPS and intake with a rated capacity of 34 ML/day at the
existing site

= Alternative 2: Build a new LLPS and intake with a rated capacity of 34 ML/day at the first
upstream location (5844 Bluewater Line)

= Alternative 3: Build a new LLPS and intake with a rated capacity of 34 ML/day at the second
upstream location (5724 Bluewater Line)

Alignments for the new raw watermain are discussed in more detail in Section 8.2.
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8.2 Design Concepts

8.2.1 Common LLPS and Intake Design Concept

A common design concept for the new LLPS and intake was developed that can be applied at
each location. The design concept provides a base level of equipment and facility configuration
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