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Project Highlights

The East Bayfront Precinct of Toronto’s waterfront is a 22 hectare redevelopment site situated between
Lakeshore Boulevard and Lake Ontario from Jarvis Street to Parliament Street. When completely built-
out, East Bayfront will contain 6000 residential units, employment for 8000 people, 3,000,000 square
feet of commercial space and 5.5 hectares of open spaces and parks.

At the heart of East Bayfront is Sherbourne Common, a park that serves as a public amenity and central
gathering area for the new vibrant mixed-use community, as well as a unique visible showcase for the
integration of infrastructure into the public realm. The award-winning Pavilion building in Sherbourne
Common houses a pumping station and ultra-violet (UV) disinfection system that forms an integral part
of the community stormwater management strategy. Currently lake water is treated and discharged
through the park via a series of scrim walls and a man-made channel. In the future, during wet weather
events, stormwater will also be treated and released through the park features. People can enjoy the
beauty of the park features and see an important piece of water infrastructure at work.

Previous studies had suggested that stormwater should be treated in a separate underground chamber
and released directly to the lake. However, neither the City of Toronto nor Waterfront Toronto were
completely satisfied with the concept due to the challenge of constructing the facility in very poor soils,
and the difficulty in maintaining the underground facility. Working for Waterfront Toronto and with West
8 + DTAH and Aquatic Habitat Toronto, The Municipal Infrastructure Group Ltd. (TMIG) proposed an
integrated facility that would pre-treat the water to remove grit and sediment prior to UV disinfection
and re-use in the park. After acceptance, TMIG worked closely with the park designers, Phillips Farevaag
Smallenberg and The Planning Partnership, and visual artist, Jill Anholt, to design an integrated facility to
be enjoyed by the public while illustrating engineering and sustainability works. TMIG were the Project
Managers, Lead Designers and provided Contract Administration and Inspection services for the Pumping
Station, UV system and underground services in the Park. Dillon Consulting Limited provided electrical
design. Teeple Architects Inc. designed the Pavilion building, and Alston Associates Inc. provided
geotechnical services.

The project fulfilled several goals of Waterfront Toronto for the development of the East Bayfront
community. The overall mandate for the revitalization of Toronto’s waterfront included the creation of
new public spaces, the creation of dynamic and diverse new communities, and the promotion of a clean
and green environment. To further emphasize the commitment to environmentally sound principles,
Waterfront Toronto’s ‘Sustainability Framework’ mandated the utilization of runoff as a resource, to
reduce potable water consumption and optimize the required extent of stormwater management
infrastructure.

In addition, the City of Toronto’s Wet Weather Flow Management Guidelines stipulate a level of
stormwater management control for discharges to Lake Ontario that align with the long term objective of
compliance with the international Blue Flag designation for water quality and environmental
management, primarily to yield a swimmable waterfront. In particular, the stormwater management
objectives for the new development included water quality treatment to remove a minimum of 80% of
the total suspended solids, reduction in the concentration of E.coli to a maximum of 100 counts per
100ml, and the utilization of runoff as a resource wherever possible.

Within this context, the stormwater management strategy for East Bayfront was developed to satisfy the
water quality treatment requirements, long term operational considerations, all while endeavouring to
complement the functional and aesthetic design of the community and its public spaces.

TMIG | THE MUNICIPAL INFRASTRUCTURE GROUP LTD _



2012 CANADIAN CONSULTING ENGINEERING AWARDS ¢« SHERBOURNE COMMON _

The multi-functional character of the stormwater management infrastructure proposed for the new
community, which included the requirement for a UV disinfection facility to achieve the bacteriological
treatment objectives, yielded a sustainable source of treated water that significantly influenced the
design of Sherbourne Common. The park design capitalized on the availability of the sustainable water
source through incorporation of a stunning water channel and dramatic water art sculptures, utilization
of the treated water for irrigation of the park’s landscaped areas, all with the collective intent of creating
a public space that embodied Waterfront Toronto’s core principles while providing a visible archetype of
water infrastructure at work.

The integration of the pumping station and UV disinfection system into the design of the award-winning
Pavilion building further exhibited the sustainability focus for both the park and the overall community.

Extensive stakeholder management was required from the outset of concept development through to
commissioning of the system and was at the centre of the success of the project. A collaborative effort
was required not only with the various team members but also with the approval agencies involved. The
overall stormwater management strategy spanned the jurisdictions of various City departments, along
with local, Provincial, and Federal regulatory agencies. A notable example was the extensive consultation
with Toronto Public Health necessary to establish the suitability of the treated stormwater and lake
water for publically accessible water features. The exercise was ground breaking in that development of a
new standard formed part of the effort. The new criteria required a greater level of treatment for E.coli
and a range of other pathogens, with corresponding monitoring and verification programs to verify the
adequacy of the design.

The solution represented a unique achievement in the accommodation of the City’s Wet Weather Flow
Management Guidelines. While the City requires bacteriological treatment, there have been few
instances where the scale, circumstance, and guiding principles of a project have allowed for the practical
fulfillment of this objective. The incorporation of UV treatment in the management of stormwater runoff
generated by redevelopment represents a new frontier in this branch of engineering, on par with the
global recognition of the value of water and Canada’s role in pioneering water treatment technologies.

During the first days of the operation of the system, public commentary revealed an immediate and
profound recognition of the significance of the system as a representation of the mechanisms by which
our communities and our environment are able to coexist in harmony.

“Waterfront Toronto is leading the development of clean water technology in Ontario by constructing an
innovative stormwater management system in East Bayfront that is integrated into the design of the
area's public realm. This integrated approach - a first for Ontario and Canada - allows required
infrastructure to be beautiful, functional, sustainable and cost-effective. It will serve as a model for city-
builders and is setting a new standard for stormwater management processes. Stormwater is conveyed to
Sherbourne [Common] where it is treated in a UV Purification Facility in the basement of the Park's
pavilion. The water then flows through three dramatic art pieces and a water channel running the length
of the park and is returned 99.9% clean into Lake Ontario.” (Toronto and Region Conservation Authority,
Living City Healthy Rivers and Shorelines Award to Waterfront Toronto for the East Bayfront Integrated
Stormwater Management System at Sherbourne Common)

“It is appropriate that elements such as sewers and water-treatment facilities should be brought to the
fore for everyone to see, and this case, enjoy. As a feature on the Toronto waterfront, the Common adds
huge presence to a part of town that had none. Sherbourne Common is about as close to that spirit of
innovation as we have come in Toronto. The issue here will be that most visitors will be unaware of the
park’s larger purpose and, therefore, not realize the full extent of its brilliance. Such intelligence is hard to
find in this city, except on the waterfront.” (Christopher Hume, Toronto Star, August 5, 2011)
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1  Executive Summary

Sherbourne Common is a 1.5 hectare public space in the heart of the East Bayfront precinct on Toronto’s
waterfront. The park serves as a public amenity and central gathering area for the new vibrant mixed-use
community, as well as a unique visible showcase for the integration of infrastructure into the public
realm. The award-winning Pavilion building in Sherbourne Common houses a pumping station and ultra-
violet (UV) disinfection system that forms an integral part of the community stormwater management
strategy. Currently lake water is treated and discharged through the park via a series of scrim walls and a
man-made channel. In the future, during wet weather events, stormwater will also be treated and
released through the park features.

Originally stormwater was to be treated in an underground chamber and released directly to the lake.
Working for Waterfront Toronto and with West 8+DTAH and Aquatic Habitat Toronto, The Municipal
Infrastructure Group Ltd. (TMIG) proposed an integrated facility that would pre-treat the water to
remove grit and sediment prior to UV disinfection and re-use in the park. After acceptance, TMIG worked
closely with the park designers, Phillips Farevaag Smallenberg and The Planning Partnership, and visual
artist Jill Anholt to design an integrated facility to be enjoyed by the public while illustrating sustainable
engineering. TMIG were the project managers, lead designers, contract administrators and inspectors for
the Pumping Station, UV system and underground services. Dillon Consulting Limited provided electrical
design. Teeple Architects designed the Pavilion building. Alston Associates provided geotechnical
services.
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2 Project Details and Explanation

2.1 Context

It has been described as the crown jewel of
Toronto’s new waterfront developments. The
East Bayfront Precinct is a 22 hectare site
situated between Lakeshore Boulevard and
Lake Ontario from Jarvis Street to Parliament
Street. When completely built-out, East ¥
Bayfront will contain 6000 residential units, '
employment for 8000 people, 3,000,000 :
square feet of commercial space and 5.5
hectares of open spaces and parks.

At the heart of East Bayfront is Sherbourne
Common, a 1.5 hectare public space which
serves as a public amenity and central
gathering space for the new community. The
Pavilion building in Sherbourne Common
houses a Pumping Station and UV disinfection
system that discharges treated water, currently
lake water and stormwater in the future, through the park via a series of scrim walls and a man-made
channel that flows through the park. People can enjoy the beauty of the park features and see an
important piece of water infrastructure at work.

2.2 Project Objectives, Solutions and Achievements

Previous studies had suggested that stormwater should be treated in a separate underground chamber
and released directly to the lake. However, neither the City of Toronto nor Waterfront Toronto were
completely satisfied with the concept due to the challenge of constructing the facility in very poor soils,
and the difficulty in maintaining the underground facility. Working for Waterfront Toronto and with West
8 + DTAH and Aquatic Habitat Toronto, The Municipal Infrastructure Group Ltd. (TMIG) proposed an
integrated facility that would pre-treat the water to remove grit and sediment prior to UV disinfection
and re-use in the park. After acceptance, TMIG worked closely with the park designers, Phillips Farevaag
Smallenberg and The Planning Partnership, and visual artist, Jill Anholt, to design an integrated facility to
be enjoyed by the public while illustrating engineering and sustainability works. TMIG were the Project
Managers, Lead Designers and provided Contract Administration and Inspection services for the Pumping
Station, UV system and underground services in the Park. Dillon Consulting Limited provided electrical
design. Teeple Architects Inc. designed the Pavilion building, and Alston Associates Inc. provided
geotechnical services.

The project fulfilled several goals of Waterfront Toronto for the development of the East Bayfront
community. The overall mandate for the revitalization of Toronto’s waterfront included the creation of
new public spaces, the creation of dynamic and diverse new communities, and the promotion of a clean
and green environment. To further emphasize the commitment to environmentally sound principles,
Waterfront Toronto’s ‘Sustainability Framework’ mandated the utilization of runoff as a resource, to
reduce potable water consumption and optimize the required extent of stormwater management
infrastructure.
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In addition, the City of Toronto’s Wet Weather Flow Management Guidelines stipulate a level of
stormwater management control for discharges to Lake Ontario that align with the long term objective of
compliance with the international Blue Flag designation for water quality and environmental
management, primarily to yield a swimmable waterfront. In particular, the stormwater management
objectives for the new development included water quality treatment to remove a minimum of 80% of
the total suspended solids, reduction in the concentration of E.coli to a maximum of 100 counts per
100ml, and the utilization of runoff as a resource wherever possible.

Within this context, the stormwater management strategy for East Bayfront was developed to satisfy the
water quality treatment requirements, long term operational considerations, all while endeavouring to
complement the functional and aesthetic design of the community and its public spaces.

The multi-functional character of the stormwater management infrastructure proposed for the new
community, which included the requirement for a UV disinfection facility to achieve the bacteriological
treatment objectives, yielded a sustainable source of treated water that significantly influenced the
design of Sherbourne Common. The park design capitalized on the availability of the sustainable water
source through incorporation of a stunning water channel and dramatic water art sculptures, utilization
of the treated water for irrigation of the park’s landscaped areas, all with the collective intent of creating
a public space that embodied Waterfront Toronto’s core principles while providing a visible archetype of
water infrastructure at work. Images of the infrastructure used for the site can be found in Appendix A of
the attached documents.

The integration of the pumping station and UV disinfection system into the design of the award-winning
Pavilion building further exhibited the sustainability focus for both the park and the overall community.

Extensive stakeholder management was required from the outset of concept development through to
commissioning of the system and was at the centre of the success of the project. A collaborative effort
was required not only with the various team members but also with the approval agencies involved. The
overall stormwater management strategy spanned the jurisdictions of various City departments, along
with local, Provincial, and Federal regulatory agencies. A notable example was the extensive consultation
with Toronto Public Health necessary to establish the suitability of the treated stormwater and lake
water for publically accessible water features. The exercise was ground breaking in that development of a
new standard formed part of the effort. The new criteria required a greater level E.coli treatment and a
range of other pathogens, with corresponding monitoring and verification programs to verify the
adequacy of the design.

The solution represented a unique achievement in the accommodation of the City’s Wet Weather Flow
Management Guidelines. While the City requires bacteriological treatment, there have been few
instances where the scale, circumstance, and guiding principles of a project have allowed for the practical
fulfillment of this objective. The incorporation of UV treatment in the management of stormwater runoff
generated by redevelopment represents a new frontier in this branch of engineering, on par with the
global recognition of the value of water and Canada’s role in pioneering water treatment technologies.

2.3 Technical Excellence and Innovation

Regarding the design of this innovative system, it is sometimes best to let others speak. On September
24, 2010 a Canada Newswire article said:

“An innovative new park on Toronto's waterfront that will clean stormwater in its Pavilion and public art
installations and release the treated water back into Lake Ontario officially opened today. Sherbourne
Common is the third and largest new public space opened by Waterfront Toronto and its government
partners since August in Toronto's downtown waterfront area. More than just a beautiful public space,
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Sherbourne Common is also the first park in Canada to integrate an ultraviolet (UV) treatment facility for
neighbourhood-wide stormwater treatment into its design. Collected stormwater is treated in a UV
Facility located in the basement of the park's Pavilion and released from three dramatic art features into
a 240-metre long water channel — or urban river — and back out to Lake Ontario.”

TRCA recognized the facility by awarding Waterfront Toronto the Living City Healthy Rivers and
Shorelines Award for the East Bayfront Integrated Stormwater Management System at Sherbourne
Common.

TRCA said “Waterfront Toronto is leading the development of clean water technology in Ontario by
constructing an innovative stormwater management system in East Bayfront that is integrated into the
design of the area's public realm. This integrated approach - a first for Ontario and Canada - allows
required infrastructure to be beautiful, functional, sustainable and cost-effective. It will serve as a model
for city-builders and is setting a new standard for stormwater management processes. Stormwater is
conveyed to Sherbourne [Common] where it is treated in a UV Purification Facility in the basement of the
Park’s pavilion. The water then flows through three dramatic art pieces and a water channel running the
length of the park and is returned 99.9% clean into Lake Ontario.”

Christopher Hume of the Toronto Star has said in an article on August 5, 2011: “It is appropriate that
elements such as sewers and water-treatment facilities should be brought to the fore for everyone to see,
and this case, enjoy. As a feature on the Toronto waterfront, the Common adds huge presence to a part of
town that had none. Sherbourne Common is about as close to that spirit of innovation as we have come in
Toronto. The issue here will be that most visitors will be unaware of the park’s larger purpose and,
therefore, not realize the full extent of its brilliance. Such intelligence is hard to find in this city, except on
the waterfront.”

Some of the innovative features include:

= the UV disinfection and treatment of lake water and stormwater for re-use in the park;

= the incorporation and visible display of sustainable engineering to the general public;

= the successful collaborative design process utilized to ensure that the engineering and public realm
elements were interwoven and designed in tandem; and,

= the use of a flexible, reinforced bedding design for the sewer pipes and watermains which allowed
construction in very poor soils without the use of piles.

2.4 Environmental, Social, and Economic Benefits

The extent of stormwater management treatment that occurs in Sherbourne Common is the next stage
in the evolution of stormwater management technology, and showcases the degree to which runoff can
be managed to mitigate the environmental impacts of urbanization. Furthermore, the treatment of lake
water during dry weather periods represents additional compensation for the impacts of urbanization,
insomuch as the developments in East Bayfront are seeking to improve upon rather than maintain the
drainage characteristics of the predevelopment condition. With respect to combined environmental and
social perspectives, the solution improves the ecological health of the lake, which simultaneously brings
the lake closer to the water quality threshold necessary for human contact and the associated
recreational uses. Notwithstanding the small scale of lake water treatment relative to the size of the lake,
the approach is also a catalyst for the development of similar solutions that, together, can at a broader
scale address the impacts of urbanization on our significant water assets.

The concept of utilizing treated lake water and runoff to supply the aesthetic and functional elements of
a new public space makes visible the typically hidden processes and infrastructure needed to sustain our
communities, and underscores the inherent sustainability of developing engineered solutions that satisfy

TMIG | THE MUNICIPAL INFRASTRUCTURE GROUP LTD
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more than just technical requirements. During the first days of the operation of the system, public
commentary revealed an immediate and profound recognition of the significance of the system as a
representation of the mechanisms by which our communities and our environment are able to coexist in
harmony.

From an economic standpoint, Sherbourne Common’s impact can be attributed to the project’s ability to
effectively reduce water treatment and distribution costs. The use of non-potable water sources reduced
the amount of chemicals needed to treat the water through the city’s water supply, while also allowing
the water to be used from an on-site source instead of requiring additional pumping and distribution
through the city’s water supply system. The financial benefits of these distribution and treatment
systems can be attributed to their advanced level of resourcefulness and efficiency.

2.5 Level of Complexity

The system accomplishes several distinct but complementary objectives through the treatment and re-
use of valuable water resources while minimizing the impacts on the local environment. In fact, the
system has a significant net positive benefit to the local biosphere. When fully operational, the system
will remove oil, grit and contaminated sediments from the stormwater generated by rainwater falling
both on the East Bayfront area and the external contributing drainage areas. The water will then be
treated through UV disinfection to remove potentially harmful bacteria and pathogens, yielding sufficient
quality for display in art features for the safe enjoyment of the general public prior to discharge into the
lake. The discharge point has been co-ordinated with the future location of aquatic habitat
improvements, to be constructed as part of the future dockwall rehabilitation works. This clean water
will aid in providing a clean protected area for
aquatic organisms to thrive and prosper. The
pumping station also supplies water to the
irrigation system for the park, thereby
minimizing the consumption of potable water
for park maintenance, and accordingly
reducing the amount of chemicals and energy
required to treat and use water for the East
Bayfront community.

Project Components

To achieve the various objectives it was
necessary to incorporate a number of
different components into the engineering
solution, increasing complexity of the design.
Brief descriptions of the main components are
as follows, with detailed drawings provided in These vibrant scrim walls can be seen lighting up the night sky

Appendix B.

3.1 Pumping Station and UV System Overview

The pumping station and UV disinfection facility together provide treated water to the water features
within Sherbourne Common. The source water is supplied from natural sources (i.e., clarified stormwater
and raw water from Lake Ontario) within the vicinity of the East Bayfront lands. Toronto’s Wet Weather
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Flow Management Guideline and Toronto Public Health’s (TPH) requirements stipulate that the water be
disinfected to levels that are safe for human contact. To achieve these targets, two UV disinfection units
have been provided in the Sherbourne Common pumping station for disinfecting pre-treated stormwater
from the SWM facility, water from Lake Ontario, and the recirculated water from the Sherbourne
Common channel.

The pumping system operates based on dry and wet weather conditions, in combination with water
quality and is intended to be pumped to the channel 24/7 for the entire operating season (May to
October).

3.2 Scrim Wall Pumping System

The water features at Sherbourne Common include three scrim walls, which require a total water supply
of 18 - 24L/s continuously between the hours of 7:00 am and 11:00 pm (adjustable) during the operating
season (May to October). Two scrim wall pumps (one duty, one standby) rated at 24 L/s each, complete
with VFD motors, have been provided in the Pavilion mechanical room and draw water from the
downstream (i.e. treated) side of the UV treatment units. These pumps can only operate to provide
water to the scrim walls if one of the submersible pumps and UV units is running. A potable water
connection with an electrically actuated solenoid ball valve (and appropriate backflow prevention) has
been provided on the discharge side of the scrim wall pumps for winter operation. Operations staff can
manually press the bypass button on the solenoid to apply 10 second shots of water onto the scrim walls
as required for the desired effect during the winter months.

3.3 Irrigation Pumping System

Two irrigation pumps rated at 1.9 L/s each have been provided in the Pavilion mechanical room and will
draw water from the downstream side of the UV treatment units. The irrigation pumps are intended to
operate on a timer. These pumps can only operate to provide water to the irrigation system if a
submersible pump is running.

3.4 Submersible Pumps

Three submersible pumps have been provided in the pumping station wet well in order to provide a firm
pump capacity of 70 L/s of draw from the future SWM Facility, and a firm supply capacity of 140 L/s to
the water features, as well as to accommodate a bypass/recirculation pumping arrangement. The pumps
will operate on variable frequency drives (VFD) and are intended to operate automatically through the
control panel based on measured levels of the SWM Facility in the wet well while also providing 140 L/s
to the water features during wet weather conditions, and 110 L/s in dry weather conditions.

3.5 Level Transmitters

Two level transmitters are provided in the pumping station wet well; one in the sub-cell in Cell 2 and the
other in Cell 3. The level transmitter in Cell 2 is used to indirectly monitor the level in the future SWM
Facility. The level transmitter in Cell 3 is used to monitor the water level in Cell 3 if it is isolated, or all the
Cells if they are hydraulically connected. The PLC monitors the levels in the respective cells and initiates
pump and valve operating sequences depending on the condition.

3.6 Motorized Valves

The pumping station wet well has three inlets; one from the channel, one from the SWM Facility and
another from Lake Ontario. The inlet from Lake Ontario (Cell 1) and the channel (Cell 3) are fitted with
electrically-actuated knife-gate valves within the wet well of the station. The valves are opened or closed
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depending on the intended source of water to be used for the water features. The inlet from the SWM
Facility (Cell 2) is isolated via an electrically actuated slide gate valve. The wet well and discharge piping
are also fitted with valves, some with electric actuators that open or close depending on the intended
operation and distribution of flows.

3.7 Turbidity Analyzer (Turbidimeter)

A turbidimeter is provided upstream of the UV treatment units to monitor levels of turbidity in the water
supply. The turbidity levels are monitored by the UV control panel. The pumping station PLC also
monitors the turbidity level status, and adjusts the operation of the pumps as necessary depending on
water quality.

3.8 UVT Transmitter

A UVT transmitter is provided upstream of the UV treatment units to monitor the transmissivity of the
water. The UVT is monitored by the UV control panel, which modifies the intensity at which the UV units
need to operate for effective treatment. UVT status is also be monitored by the station PLC.

3.9 Treatment Units

The UV treatment units are situated in the
Pavilion mechanical room basement. The
units are installed in the horizontal position
adjacent to one another and operate in
parallel. The UV treatment units are
intended to treat water from either the
future SWM Facility or Lake Ontario to a
sufficient level to make the water
bacteriologically suitable for human
contact. The units come with a dedicated
vendor-supplied control panel that controls
the intensity of the UV treatment based on
water quality and flow rate.

3.10 Flow Meter UV Treatment Units used at Sherbourne Common

A clamp-on flow meter is installed on the 400mm header on the downstream side of the UV units and is
monitored by the UV control panel. The flow meter provides an indication of the flow to the water
features and is monitored by the station PLC. It also allows the UV treatment units to adjust their
intensity in combination with the UVT reading of the water.

3.11 Scrim Wall and Irrigation Booster Pumps

Two close coupled, end suction, horizontally mounted centrifugal pumps have been provided in the
Pavilion basement to supply water to the scrim walls. The pumps will draw treated water from the
400mm header on the downstream (treated) side of the UV treatment units and will operate on VFD’s.

Another two close coupled, end suction, horizontally mounted centrifugal pumps have been provided in
the Pavilion basement for the irrigation system. The pumps draw treated water from the 400mm header
on the downstream (treated) side of the UV treatment units to provide water to the irrigation system.
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Owner’s Needs and Conclusions

As confirmed by the owner in their letter enclosed as Appendix C, the project met all of Waterfront
Toronto’s objectives “within the approved timeframe and within overall budget.” Since the project
involved the consultation and collaboration of many stakeholders with differing objectives and skill sets,
the project was able to achieve a wide range of objectives.

The functional objectives of treating lake water currently and stormwater in the future to levels
acceptable for human contact has been achieved thorough implementation of the UV treatment system.
The supply of water to the park features was achieved in a manner respecting the waterfront’s
sustainability framework by utilizing non-potable water sources to wholly supply their requirements. This
reduced the amount of chemicals needed to treat the water through the city’s water supply and also
allowed the water to be used from an on-site source instead of requiring pumping and distribution
through the City’s water distribution system.

Aesthetically, the park was able to achieve all the goals of Waterfront Toronto and the City by providing
an iconic water feature drawing people to the park.

The park itself has become an illustrative example to the media and general public of engineering and its
impacts on everyday society.
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Appendix A

Project Photographs
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4. UV System
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6. Channel North of Queen’s Quay
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7. Pavilion with Channel, Inverted Siphon Outlet Grate in Foreground
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Photo Credit: Cover — Waterfront Toronto, Photos 1-8 — The Municipal Infrastructure Group Ltd. All photos can be
used by the Consulting Engineers of Ontario for marketing purposes.
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Appendix B

Design Drawings
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