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Site Rendering by MHBC Planning.
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1.0 | INTRODUCTION 

MacNaughton, Hermsen, Britton, Clarkson Planning 
Limited (“MHBC Planning”) have been retained 
by Drewlo Holdings to prepare Urban Design 
Guidelines to assist with the planning applications 
for the redevelopment of their property municipally 
known as 475 King Street North (hereinafter referred 
to as ‘the subject lands’). 

The subject lands have an area of approximately 
6.5 hectares, and are located within the City of 
Waterloo. The lands are located between King Street 
North and Weber Street North and currently contain 
an existing building that was previously used as the 
Waterloo Inn Hotel. The existing building is proposed 
to be demolished prior to development.

The proposed development includes the 
redevelopment of the subject lands to establish a mix 
of residential, commercial and office uses, as well as 
an internal road network and underground parking. 
Two six-storey office buildings are proposed along 
the western edge of the property adjacent to Weber 
Street. Eight residential towers are proposed with 
building heights ranging from 16-28 storeys, all with 
podiums containing a mix of townhouses, amenity 
space, parking and/or commercial uses for the 
development of a complete mixed-use community.

The proposed development envisions a mixed use 
community that will support the concept of a complete 
community where people can live, work and 
socialize. These guidelines are intended to provide 
design direction to landscape features, architecture 
and the public realm with an overall objective of 
achieving a high standard of urban design.

The purpose of these design guidelines is to provide 
support for the redevelopment of the lands with 
a mixed-use multi building development with 
commercial and residential uses. To this end, the 
proposed design guidelines apply to the entirety of 
the subject lands.

REPORT PURPOSE 

OUR APPROACH
MHBC on behalf of Drewlo Holdings has prepared 
these Urban Design Guidelines to illustrate how the 
proposed development has met the design vision of 
the City of Waterloo Official Plan. 

Should you have any questions or wish to discuss 
the brief in further detail, please do not hesitate to 
contact the undersigned.

Yours truly,

MHBCThe proposed development and these guidelines 
have considered the policies and design direction 
contained within City of Waterloo Official Plan and 
Urban Design Manual, as well as contemporary 
urban design principles. 
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Figure 1.0 - Aerial View of Subject Lands in relation to its surroundings.
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2.0 | HOW TO READ THE GUIDELINES

Key urban design principles have been organized 
into categories. Each category offers a written 
response that demonstrates how that principle has 
been met. In cases where compliance is not feasible, 
a rationale is provided on how the design intent will 
still be maintained. 

Well-designed developments can help to connect 
people with places, balance the protection of the 
environment with emerging built form, and achieve 
development that promotes a sense of place and 
local identity within a community.

Key urban design terms have been used in this brief 
to further articulate how the proposal achieves good 
design principles and enhances the relationship with 
the surrounding community.

Figure/Image illustrating 
adherence where applicable

Reference to key 
design principle being 
acknowledged

Response 
to design 
policy and 
guidelines  
from the 
municipality
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3.0 | SITE DESCRIPTION & 
CONTEXTUAL ANALYSIS

The subject lands are located within the City of 
Waterloo, southwest of Hwy 85/King Street North 
interchange between King Street North and Weber 
Street North and are considered a ‘through-lot’. The 
subject lands have an area of approximately 6.5 
hectares (16.1 acres) with limited frontage directly 
onto King Street North. 

The subject lands comprise of approximately 173 
metres of frontage onto the King Street North Service 
Road and approximately 144 meters of frontage on 
Weber Street North. The property and surround area 
are relatively flat with minimal grade changes across 
the site.

The subject lands currently comprise of an existing 
building that was previously the Waterloo Inn hotel 
and large surface parking areas. The existing building 
is proposed to be demolished prior to development. 

The location of the subject lands are shown on 
Figure 1.0 of this Report. The subject lands are an 
underutilized vacant commercial property and have 
been identified through the City of Waterloo Official 
Plan for regeneration and renewal. Figures 3.1.1 and 
3.1.2 illustrate the existing site conditions. 

      

3.1
DESCRIPTION OF EXISTING ON-SITE ATTRIBUTES & CONSIDERATIONS

Figure 3.1.1 - View looking north across the Subject Lands. Figure 3.1.2 - View looking south across the Subject Lands. 
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The subject lands are a large, underutilized parcel 
that is surrounded by a variety of commercial, 
employment, and residential uses.  The surrounding 
area has been developed with auto-oriented uses, 
however improvements to transit and walkability in 
the area has led to new opportunities to incorporate 
a broader range of land uses. The opportunity 
is represented through the recent construction 
of a commercial node anchored by a Farm Boy 
grocery store to the south of the Subject Lands at the 
intersection of King Street North and Weber Street 
North.  

Institutional uses, including Winston Churchill Public 
School and St. David Catholic Secondary School 
are located within 800 metres and within walking 
distance of the subject lands.  Sugarbush Park is 
located across Weber Street to the east. Which 
contains a series of trails including a connection to 
Weber Street North and commercial uses to the west. 

The area is in transition, and planning applications 
have been submitted for a broader range of land 
uses, including future residential applications, mixed 
use-developments and a grocery store, including a 
mixed use development at 435 King Street North for 
25 storey towers.

Community Context

3.2
DESCRIPTION & ANALYSIS OF SITE CONTEXT

Streetscape Context
King Street North is a designated Regional Road 
and provides access through the City of Waterloo 
from its northern boundary with Woolwich Township 
to its southern boundary with the City of Kitchener. 
Weber Street North is also designated as a Regional 
Road, providing additional linkages to the Region. 
Additional regional access is provided through 
vehicular access to Hwy 85 from King Street North. 

The subject lands and surrounding area are well 
serviced by local transit routes. In addition to the 
ION Conestoga Station, the lands are in proximity 
to public transit services on King Street North 
and Weber Street North, including a transit stop 
immediately adjacent to the lands at the intersection 
of King Street North and Highway 85.

A descriptions of the surrounding land uses is 
described below:

NORTH:  
Immediately to the northeast of the subject lands is 
Highway 85, and to the northwest are employment 
uses.  North of Highway 85 is the Conestoga LRT 
station. 

EAST: 
To the east is King Street North and the Manulife 
headquarters.  The subject lands gain access to King 
Street North via a service road, which terminates 
at a signalized intersection on King Street North, 
approximately 125 metres south of the subject lands.

This stop provides service on Local Route 7, which 
connects to Uptown Waterloo and Kitchener, and 
iXpress Route 201 travels between Conestoga Station 
and Conestoga Doon Campus in south Kitchener. 

The subject lands and surrounding area are well 
serviced by local transit routes. In addition to the ION 
Conestoga Station, the lands are in proximity to public 
transit services on King Street North and Weber Street 
North, including a transit stop immediately adjacent 
to the lands at the intersection of King Street North 
and Highway 85. This stop provides service on Local 
Route 7, which connects to Uptown Waterloo and 
Kitchener, and iXpress Route 201 travels between 
Conestoga Station and Conestoga Doon Campus in 
south Kitchener. 

With respect to active transportation, sidewalk 
infrastructure exists along King Street North, and 
Weber Street North. A trail is proposed to be 
constructed immediately north of the subject lands 
connecting the two streets, as part of the Forwell-
Waterloo multi-use trail network.
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Figure 3.2.1 - Context map showing the Site in relation to its surroundings.



© 2022 Google

© 2022 Google

© 2022 Google
© 2022 Google

© 2022 Google

© 2022 Google

11

MHBC

WEST:
Weber Street, Sugarbush Park, Open space, and 
low-rise residential neighbourhood.

The streetscape and site context are illustrated as 
shown in Figures 3.2.2 - 3.2.5.

Figure 3.2.2 -  View from King Street N facing south from Blue 
Springs Drive.

Figure 3.2.4 - View from Weber Street N facing east towards King 
St N.

Figure 3.2.3 -  View from Weber Street north facing north towards the 
subject lands.

Figure 3.2.5 - View from King St N facing north towards Highway 
85.

SOUTH:
Parkway Ford Dealership, Farm Boy Grocery Store, 
and additional commercial uses along King Street.  
Future residential uses are planned to the south, 
including high density residential. 

© 2022 Google

© 2022 Google

© 2022 Google © 2022 Google

© 2022 Google

© 2022 Google
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These Urban Design Guidelines were prepared with consideration of the design objectives policies of the City 
of Waterloo Official Plan, Urban Design Manual and associated urban design guidelines. Below summarizes 
the general intent of the overarching design direction applicable to the proposed development. It is meant as 
an overview of the influencing considerations that assisted in the formulation of the conceptual master plan 
and supporting guidelines for the proposed development rather than a comparative assessment or evaluation.

4.0 | POLICY ANALYSIS

4.1
CITY OF WATERLOO OFFICIAL PLAN

Section 3.11 of the City of Waterloo Official Plan 
pertains to Urban Design matters within Waterloo, 
generally promoting high quality design that ensures 
attractive, safe and compatible development. The 
key themes of these general and more specific urban 
design policies are:

INTENSIFICATION: address the integration, 
compatibility, built form and massing, and 
relationship of new development to the surrounding 
neighbourhood character.

CHARACTER: reinforce and maintain the 
architectural, visual and thematic integrity by creating 
sensitive designs through the coordination of design 
elements.

VIEWS AND VISTAS: respect, protect and enhance 
important views and vistas.

STREETSCAPES: establish attractive and coordinated 
streetscape characters with emphasis on green 
and complete streets, pedestrian friendly design, 
coordinated landscape and building design features 
to animate the street.

EXISTING SITE FEATURES: retain prominent 
site and adjacent features and vegetation through 
sensitive or innovative design strategies.

LANDMARKS: place special emphasis on 
architectural innovation, creativity and quality for 
landmark buildings or spaces.

SAFETY AND SECURITY: promote safe, comfortable 
and accessible environments for all users using CPTED 
principles.

SITE CIRCULATION: incorporate efficient, safe 
and integrated circulation systems with priority 
to pedestrian, non-vehicular and safe vehicular 
movements.

TRANSIT-ORIENTED DESIGN: promote transit 
use, pedestrian and cyclist accessibility, active 
and interesting streetscapes, human comfort and 
integrated site amenities.

UNIVERSAL DESIGN: promote barrier-free access 
and principles of universal design.

PARKING: reduce the visual and environmental 
impacts of surface parking with locations away from 
public place together with perimeter and internal 
planted areas.

SITE SERVICING AREAS: provide convenient and 
safe truck access and turning movements with such 
areas screened from public view.

COMPATIBLE DEVELOPMENT: provide 
complementary forms and design through building 
massing, facade design and landscape coordination, 
and minimize adverse impacts for comfort.

HUMAN-SCALE DEVELOPMENT: reinforce human 
scale dimensions and proportions through design.

BUILDING ORIENTATION: Orient building and 
prominent building entrances towards streets and 
walkways, close to the street to contribute to its 
vibrancy and attractiveness.
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GROUND FLOOR: provide active ground floor 
uses and incorporate ample transparent glazing 
on ground floors in active and convertible frontage 
areas to create visibility to and from the public realm 
and promote street life.

ARCHITECTURAL EXPRESSION: contribute 
towards an attractive and coordinated streetscape 
character and a sense of place with architectural 
innovation and expression through architectural 
features, building materials, colour and other design 
elements.

SKYLINE: design high-rise buildings with an 
architecturally expressive and distinctive roofline that 
results in a recognizable and coordinated skyline.

MATERIALS AND FEATURES: use high quality 
building materials that are consistent and compatible 
with the surrounding context, and create visual interest 
through projections, articulations, carried rooflines 
and entrance features.

LANDSCAPE DESIGN: incorporate a balanced 
distribution of hard and soft landscaping that 
contributes toward a coordinated site design and 
streetscape character, creates a sense of place as well 
as an aesthetically pleasing comfortable pedestrian 
environment.

SITE AMENITIES: include a range of on-site 
amenities to provide for more healthy active outdoor 
and urban spaces for social gathering, relaxation 
and enjoyment.

SUSTAINABLE DESIGN: promote sustainable 
design practices as part of the buildings and 
landscapes.

BUILT MASSING: Establish height and massing that 
respects the traditional street line and historical built 
form to achieve a compatible form of development 
and a sympathetic transition to any surrounding 
stable neighbourhoods.
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4.2
CITY OF WATERLOO URBAN DESIGN MANUAL

The City’s Urban Design Manual is a consolidated set of standards, guidelines, and reference material that 
implements the design objectives contained within the City’s Official Plan. The Urban Design Manual is 
considered when preparing plans and is used by the City to review a variety of development applications. Part 
2 of the Manual includes general guidelines for city design including building and site level design guidance. 
Part 3 of the Manual contains Supplemental Design Guidelines that provide detailed design guidelines for 
specific development types, such as mid-rise and high rise buildings. Part 4 of the Manual contains more 
specific design standards on a variety of topics that are addressed through Site Plan Review.

The Urban Design Manual established a number of urban design priorities. These include:
• Context sensitive design;
• Pedestrian friendly design;
• Safety and security;
• Transit-Oriented design;
• Landscape design;
• Open space networks;
• Universal design;
• Design of engaging spaces;
• Sustainable design;

In recognition of these priorities and themes, the development plan of the subject lands should: 
• Be sensitive to and compatible with surrounding land uses;
• Be context sensitive; 
• Include a coordinated design approach to streetscapes and the public realm; 
• Be pedestrian friendly and consider pedestrian safety and convenient pedestrian circulation; 
• Include an integrated active transportation system, that links the proposed community with existing parks, 

trails and surrounding neighbourhoods; 
• Be transit-supportive; 
• Ensure universal accessibility; 
• Implement sustainability principles; 
• Create engaging spaces and a well designed public realm. 
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5.0 | VISION STATEMENT & DESIGN 
PRINCIPLES

The following vision has been developed for the Subject Lands:

• Create a mixed-use and transit supportive 
community near an ION rapid transit station 
and GRT bus routes.

• Ensure high quality urban design through 
building articulation, materials and 
architectural features.

• Effectively utilize the subject lands through the 
implementation of various building typologies 
and use in a manner that fits and responds to 
existing and planned communities in the area. 

• Provide high quality, attractive, and well-
connected gathering spaces that allow for a 
diversity of recreational opportunities. 

• Prioritize human scale throughout the subject 
lands by positioning buildings appropriately to 
the street based on their size and use.

The proposed development represents a high quality vibrant mixed-used redevelopment 
that: introduces a dynamic public realm and provides for a well-connected  destination 

community within the City of Waterloo.

WayfindingPedestrian-
oriented

Circulation Built Form Public Realm Sustainability

• Prioritize the pedestrian experience by 
providing an attractive, safe, and well 
connected pedestrian network.

• Ensure buildings and amenity spaces contribute 
to animated streetscapes and to provide 
publicly oriented spaces along the street. 

• Ensure internal driveway design is to be based 
on a continuation of the existing street network, 
building on existing connections. 

• Consider sustainability and low impact design 
features.

• Design contemporary buildings that combine 
to form a cohesive visual, urban experience, 
while creating and fostering a sense of place.

This new master planned development will offer a broad range of housing, employment, and amenity options 
in addition to being well-connected to the surrounding urban area through internal driveways and pedestrian 
connections. The following design objectives have been identified and highlighted throughout the design 
guidelines to achieve the vision for the development. These objectives were established with consideration of 
the general intent of the Official Plan, Urban Design Manual and associated urban design guidelines. 

The design vision for the proposed development will:
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6.0 | THE PROPOSED DEVELOPMENT

The design contemplates a cohesive urban vision for 
the subject lands. The proposed development will 
offer a broad range of residential, commercial, office 
and amenity areas linked through an attractive and 
functional inner street network for both vehicular and 
pedestrian use. 

Two six-storey office buildings are proposed along 
the western edge of the property adjacent to Weber 
Street. Eight residential towers are proposed with 
building heights ranging from 16-28 storeys, all with 
podiums containing a mix of townhouses, amenity 
space, parking and/or commercial uses for the 
development of a complete mixed-use community. 

The development will ultimately accommodate 1,778 
rental residential units consisting of 1,682 apartment 
units, 96 townhouse units, 4,180 square metres of 
commercial space and 12,380 square meters of 
office space to establish a transit supportive, mixed-
use community. 

These plans offer guidance and direction on 
establishing the overall vision, character, and urban 
form of the development on the subject lands. 
Implementation of this development will occur 
through detailed design in later stages of planning 
approvals. 

The guidelines contained within this report are 
meant to provide guidance on future design in a 
flexible manner that is able to adapt to changes 
and refinements that are inevitable throughout the 
detailed design stage.

1. The Structure Plan
(Figure 6.1.1) generally outlines the structural 
elements that shape the development proposal. This 
plan displays the proposed street pattern, locations 
of open space, and general built form. 

(Figure 6.3.1) more specifically outlines the guides 
and design of internal streets, outdoor amenity 
spaces and design features that define the space and 
create an attractive, and functional public realm.

2. The Circulation Plan
(Figure 6.2.1) more specifically outlines the internal 
street network and pedestrian linkages throughout 
the development. 

3. The Public Realm Plan

The broader master plan is organized into three 
interrelated plans, each demonstrating specific 
elements of the development:
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6.1
THE STRUCTURE PLAN

Streets & Blocks
Access to the subject lands is proposed from the 
existing access at King Street North Service Road 
and Weber Street, with an internal road network. 
A single main road establishes the main circulation 
artery for vehicular traffic internal to the site,  forming 
a “central spine” and provides access to the various 
parking areas, including underground parking in 
multiple locations. The internal road will be designed 
with tree lined boulevards, bicycle lanes, sidewalks, 
decorative lighting to create a ‘main street’ cross-
section.

On street parking will be provided in some locations. 
In addition to the central spine, private roadways are 
provided that provide access to service entrances, 
additional access to underground parking structures, 
and surface parking areas. The internal road network 
consists of a modified grid pattern to provide efficient 
travel for vehicular, service, and emergency access 
while maintaining site lines and a safe pedestrian 
experience.

Figure 6.1.1 - Structure Plan
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Built Form
The design contemplates a cohesive urban vision for 
the subject lands. The proposed development will 
offer a broad range of residential, commercial, office 
and amenity areas linked through an attractive and 
functional inner street network for both vehicular and 
pedestrian use. The proposed developed is well-
connected to the surrounding urban area through 
internal driveways and pedestrian connections. 

Building heights across the site generally transition 
from lower building heights at the westerly property 
limits and Weber Street North with the tallest buildings 
located central to the site. The buildings incorporate 
a number of massing strategies including projections, 
step-backs, varying rooflines, changes in building 
materials and colour, and horizontal and vertical 
articulation. The situation of the buildings prioritizes 
the pedestrian experience by providing human scale 
along the main road and associated pedestrian 
connections. 

To support the residents, visitors and non-residential 
uses, approximately 2,500 parking spaces and 692 
secure indoor bicycle parking spaces are proposed. 
Limited surface parking is proposed near the podiums 
of the buildings primarily for visitor and commercial 
parking as well as short term drop/off and pick up 
areas (e.g. deliveries, ride sharing). The majority of 
residential parking and office parking is provided 
underground and within podiums. Any podium 
parking will be screened from the street by active 
uses such as townhouse units, or commercial use. 

The buildings are placed to frame the “central spine,” 
accessory road networks, and address the adjacent 
public streets of Weber Street North and King Street 
North. 

Consideration has been given to the location of the 
residential buildings in relation to existing buildings 
and uses to provide a development that is compatible 
in terms of massing and scale. For proposed buildings 
which are adjacent to neighbouring properties, 
appropriate setbacks are established.  

The building design will ensure that architectural 
elements in the overall development work together 
in a visually complimentary fashion, but encourages 
variety while avoiding excessive repetition or 
“sameness” throughout the site. 

The siting of the proposed buildings on the subject 
lands will promote safe pedestrian linkages through 
a continuous walkway and trail network. Bicycle 
parking will be accessible near main entrance areas 
where feasible to supporting active transportation. 
Bicycle parking and storage areas for residential 
units will be provided underground, within the 
underground parking area or within covered podium 
parking structures. 



21

MHBC

6.2
THE CIRCULATION PLAN
The siting of the proposed buildings on the subject 
lands will promote safe pedestrian linkages through 
a continuous walkway and trail network. Bicycle 
parking will be accessible near main entrance areas 
where feasible to support active transportation. 
Bicycle parking and storage areas for residential 
units will be provided underground, within the 
underground parking area or within covered podium 
parking structures. 

Pedestrian linkages are proposed along the internal 
road network and throughout the site. These linkages 
will safely guide pedestrians through the site and 
provide access to the existing active transportation 
network. In addition to the internal pedestrian 
connections, the adjacent lands will be acquired 
by the City from the applicant to construct for a trail 
corridor connecting King Street North with Weber 
Street North. This corridor will provide connections 
to surrounding land uses further enhancing the 
pedestrian network. The internal sidewalk and trail 
network will connect to the building main entrances to 
ensure continuous access and safety for pedestrians.

The proposed entranceway’s and walkways will 
ensure barrier-free accessibility requirements are met 
by implementing sufficient walkway widths, gradual 
grade changes, and textured surface paving where 
appropriate. Wayfinding features, including bollard 
light fixtures and signage will be implemented where 
required to safely guide pedestrian movement. 
The building main entrances will be covered and 
weather-protected with appropriate lighting to 
create a comfortable and well-defined pedestrian 
arrival and departure experience.

The proposed parking arrangement and design will 
allow for a safe and continuous vehicular movement 
between the parking spaces and pedestrian network 
while ensuring accessible parking needs are 
prioritized and situated in close proximity to building 
entrances to ensure barrier free access is provided.
Waste collection and loading areas are located 
away from sidewalks and pedestrian trails. Loading 
areas have been specifically selected to provide 
maximum turning movement within the site while 
limiting conflict with pedestrian and vehicular traffic. 

Figure 6.2.1 - Circulation Plan
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6.3
THE PUBLIC REALM PLAN
Building designs will provide for main entrances 
to the street and allow for street fronting units and 
commercial spaces to have direct access to the 
public realm. Sidewalk and trail networks are located 
throughout the development and provide convenient 
and safe connections to buildings, landscaped areas 
and future adjacent. The internal street network 
includes adjacent sidewalks, crosswalks and trail 
connections that will facilitate active transportation 
between residential, commercial and office uses. 

Planned mixed-use and multiple residential blocks 
will be designed with landscaped features framing 
the intersections. Entrance features should be in 
coordinated with boulevard treatments and gateway 
features at the main entrances into the community. 
All design features will be coordinated to achieve 
a cohesive design aesthetic. This will be achieved 
by using a coordinated approach to streetscape 
elements such as trees, signage, street lights and 
boulevard treatments. 

The development includes a significant amount 
of outdoor and indoor amenity space. Outdoor 
amenity spaces are provided throughout the site 
and will offer areas for either passive or active 
recreation. Significant amenity space is located near 
the proposed trail along the northern property limit. 
Rooftop amenity space is provided for the majority of 
residential buildings. 

Active building edges within non-residential uses, 
should include elements that provide visual interest 
and offer a connection between activity inside the 
building and the public realm. This can be achieved 
through transparent windows, frequent building 
edges and entrances, articulation of facades with 
projections such as bays/canopies and porches 
and/or patios, and weather protection. Prominent 
building entrances help pedestrians know where to 
enter the building, and can contribute to the unique 
character of the public space.

Figure 6.3.1 - Public Realm Plan
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The proposed at grade parking areas will integrate 
appropriate landscape treatment and accent paving 
materials where feasible to enhance the pedestrian 
and building frontage experience at grade level 
and to ensure a high quality landscape transition is 
achieved. Landscaped parking islands will provide 
shading and greenery to minimize visual impacts 
and the ‘heat sink’ effect of the asphalt.

Residential parking and office parking is provided 
underground and within podiums. Any podium 
parking will be screened from the street by active 
uses such as townhouse units, or commercial use.  The 
underground parking will help to reduce surface level 
parking and provide opportunities for greenspace 
and landscaping.

Figure 6.1.4 - Renderings by MARSH KATSIOS Architects.
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7.0 | BUILT FORM GUIDELINES
The proposed development is planned for a mix of residential, office and commercial uses to create a true 
mixed use community. 

The proposed development includes two six-storey office buildings and eight residential high-rise buildings 
ranging in height from 16-28 storeys. The buildings transition from height with the six-storey office buildings 
adjacent to Weber Street North. The building design has considered the site framework and the buildings are 
spaced around the subject lands with sufficient separation distances and varying heights to increase visual 
interest in the skyline. 

General Guidelines:

Built Form MassingHeight Transition

7.1
UNIVERSAL BUILT FORM GUIDELINES

• Buildings should be located to frame adjacent 
streets with direct access from public sidewalks. 
On corner sites, buildings should frame both 
streets.

• Buildings should frame adjacent open space, 
grade-related amenity areas and landscape 
features, providing building entrances onto 
these features.

• Buildings should be located and oriented to 
take advantage of the environmental benefits 
of the site, to reduce heat gain, and to maximize 
natural light within the buildings.

• Buildings should be designed to reduce 
the visual impact of parking, by locating it 
underground, providing rear garages and 
reducing the visual dominance of integrated 
front garages.

• Where surface parking is provided, it should 
be located to the rear and side of buildings 
and be visually screened from the public realm.

• Articulate the base of buildings with high-
quality design elements that contribute 
to the pedestrian scale. Avoid blank or 
undifferentiated facades at the ground level.

• Provide appropriate overlook, separation and 
relationships between buildings.

• Maintain a human scaled development through 
appropriate articulation of form, modeling and 
proportion.
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Building Facades:

ArticulationAnimation

Figure 7.0.2 - Examples of building design by MARSH KATSIOS 
Architects.

Figure 7.0.3 - Examples of building façade’s.

• A variety of characteristics including variation 
in articulated walls and/or decorative finishes 
and textures should be incorporated into each 
facade.

• Ground level commercial facades should 
promote visibility between indoor and outdoor 
spaces.

• Provide a finer grain detail and variation in 
built form to reinforce human scale, and create 
visual interest and an attractive streetscape.

• Consider opportunities for recessed balconies 
in residential and commercial buildings to 
break up the facade and allow for additional 
amenity space, while providing a positive 
interface with the public realm below.

• Provide clear defined and visible building 
entrances along the facade with direct, barrier-
free access to the public realm. 

• Provide well defined building edge at corners 
to reinforce streets and public spaces.

Architectural Features:
• Use a variety of high-quality materials and 

colours to enhance visual interest. Material 
choices and colours should be complementary 
to the building’s assigned architectural style. 

• Slight differences in height between adjacent 
high-rise buildings are encouraged to create 
an interesting and varied skyline.

• Buildings should have a clearly articulated 
podium, tower, and top to break up the 
perceived vertical mass of the building.

• Stepbacks should be incorporated at a 
minimum height of 10.5 metres to mitigate the 
perceived height of the building and reinforce 
a human scaled podium. Additional stepbacks 
may be appropriate to further mitigate the 
perceived mass of the building.

• Buildings should be carefully designed and 
articulated to break their mass into smaller 
components through vertical recesses and 
projections, and the alignment of doors, 
windows, and other architectural features. 

• Buildings should use high-quality materials that 
are appropriate within their local context.

• The towers of high-rise buildings are generally 
visible from all directions, and should apply 
a similar level of articulation and materials 
quality to all sides of the tower.

• Facade materials should reflect their intended 
use, and should not be used to imitate other 
materials.

Character



27 JULY 2021

High-rise buildings are 12-storeys or more in height and are typically comprised of three parts:
• The Podium: The podium of a high-rise building, generally the first 4 to 6-storeys, anchors the tower 

and dictates the building’s relationship to the street and how pedestrians perceive and interact with the 
building. 

• The Tower: The tower of a high-rise building contains the bulk of the density, and plays an important role 
in defining the urban skyline. The tower also has the greatest potential for impacts on adjacent properties, 
including shadows and wind. 

• The Top: The top of a high-rise building usually contains mechanical equipment, but can be wrapped 
with active uses (i.e. residential units, amenity spaces, etc.). The top of a high-rise building provides the 
opportunity to utilize unique materials and designs to further reinforce a strong skyline.

High-rise buildings function much like low- and mid-rise buildings, and may include a mix of residential, office 
and/or retail uses with a mix of unit sizes to attract diverse residents and tenants. High-rise buildings generally 
define the most significant urban gateways and nodes. They are highly visible and require the highest quality 
of design excellence.

Shadow and wind analysis has been prepared to evaluate the impact of shadows from the proposed buildings 
to surrounding land uses. The detailed analysis has been included in ‘Appendix: A’ of these design guidelines.

7.2
HIGH-RISE BUILT FORM GUIDELINES

Design Direction:
• High-rise buildings should be oriented parallel 

to the street to create a reinforced streetwall 
and attractive streetscape.

• A range of distinct but complementary 
façade/tower designs, rooflines, materials 
and architectural details are encouraged, 
particularly between adjacent high-rise 
developments, to create variation within the 
streetscape.

• Where the high-rise buildings abut lower 
building typologies, the overall building height 
should be carefully considered to provide a 
gradual transition to the adjacent building, and 
to mitigate shadow impacts.

• Towers should be strategically located on the 
podium to minimize their impacts on adjacent 
streets and buildings.



28

MHBC

• Where a podium form is established, the 
podium should be a minimum of 10.5 metres in 
height and the upper storeys should stepback a 
minimum of three metres from the podium.

• Above the podium, the tower should provide 
an 11 metre setback from adjacent lot lines to 
accommodate a 22 metre separation distance 
(from building face to building face) between 
abutting towers in order to minimize cumulative 
shadow impacts, preserve sky views, and 
mitigate privacy concerns.

• The tops of High-Rise buildings should be 
shaped to contribute to an interesting skyline.

• Mechanical penthouses should be carefully 
designed to be screened from the public realm 
and located to minimize shadow impacts.

• Where a continuous streetwall exists, new 
buildings should align with existing setbacks 
and upper storey stepbacks to create 
consistency in the streetscape.

CompatibilitySetbackArticulation Built FormMassing Height Transition

Figure 7.2.1 - Example of high-rise buildings with podiums by MARSH KATSIOS Architects.



29

MHBC

Between 5 to 11-storeys in height, mid-rise buildings accommodate transit-supportive densities in a form that 
can be carefully designed and massed to reinforce a human scale and promote strong connections to adjacent 
streets, neighbourhoods and open spaces. 

As mid-rise buildings are generally located in more active areas, and accommodate a substantial amount of 
density, they are generally able to provide more unique and/or communal amenities, including community 
facilities, POPS and/or pedestrian mews to adjacent destinations. Similarly, mid-rise buildings support 
alternative modes of transportation through enhanced cycling facilities (i.e. locks, storage, onsite showers, 
etc.), car-share services, etc.

7.3
MID-RISE BUILT FORM GUIDELINES

Design Direction:
• Mid-rise buildings should be oriented parallel 

to the street to reinforce the established 
streetwall and attractive streetscape.

• The primary building frontage for mid-rise 
buildings should face the higher-order street; 
however, the flankage wall shall be well 
articulated, with special attention to the massing 
height, articulation, fenestration, material finish 
and detailing.

• Mid-Rise buildings are inherently human-
scaled and should enable maximum design 
flexibility with minimum constraint to massing.

• Mid-rise buildings should be designed to 
support the public and commercial function of 
the development through well articulated and 
appropriately scaled façades.

• Mid-rise buildings shall clearly define building 
entryways through building overhangs, wall 
recesses and connecting walkways to the 
public sidewalk. Entryways shall be oriented to 
address the public street or significant corner 
locations.

Figure 7.3.1 - Example of mid-rise by MARSH KATSIOS Architects.
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• Similar to High-Rise buildings, Mid-Rise 
building design should create variety and 
design flexibility at the grade, podium and 
upper building levels to promote creative 
and contemporary design practices through 
building projections and terraces.

• Mid-rise buildings should have well-articulated 
facades that break up the building base, middle 
and top, to reduce the building’s perceived 
massing from the street and improving its 
interface with surrounding land uses.

• On commercial and mid-rise buildings, design 
rooflines to facilitate the integration and 
screening of all rooftop mechanical equipment.

• Mid-rise buildings should incorporate 
balconies and rooftop amenity areas into the 
overall design and massing of the building to 
provide private amenity space and achieve 
visual interest on the building facade.

CompatibilitySetbackArticulation Built FormMassing Height Transition

Figure 7.3.2 - Example of mid-rise by MARSH KATSIOS Architects.
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8.1
PEDESTRIAN & VEHICULAR CIRCULATION

The process of place-making relies heavily on the creation of a public realm that is functional, attractive and 
well integrated into the vision for the community. The vision for the subject lands is to create a public realm 
that works in conjunction with architecture and landscaping to provide common elements that bind the space 
together creating a destination mixed-use community for its residents and users. The following summarizes key 
design elements that will be considered for the proposed development and will contribute to the development 
of a high quality public realm.

• A variety of uses and site functions are 
encouraged with emphasis given to pedestrian 
circulation, convenient pedestrian access, 
universal design and safe access. 

• Continuous routes, providing access from site to 
surrounding streets, open spaces and amenity 
areas should be provided. 

• Site design, including building location, 
parking areas, amenity spaces, service areas 
and walkways, should minimize conflicts with 
pedestrian routes and accessibility.

• Define pedestrian movements through the use 
of materials, width, landscaping, and lighting.

• Encourage variations in surface materials 
for major pedestrian crossings to delineate 
vehicular and pedestrian access and circulation 
routes. 

• Design sidewalks for barrier free access and 
avoid conflicts with street furniture and signage.

• Clear, unobstructed walkways should be 
provided along building frontages and to 
building entrances.

• Provide boulevard planting along all streets to 
promote pedestrian safety and safer walking 
environments, increased weather protection, 
improved air quality and reduced heat island 
effect. 

• Pedestrian walkways should be developed 
between parking lots and the public street. 
These walkways should be landscaped and 
lighted to encourage convenient, safe and 
frequent public use. These walkways should 
also be barrier-free by allowing unobstructed 
views from one end to the other.

8.0 | PUBLIC REALM GUIDELINES

CirculationConnectivity

Public Realm Animation Compatibility

Character

Example of sidewalk provided between parking lot and public 
street.

Example of clear unobstructed walkway along building 
frontage and to building entrance.
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• Direct, well-lit, and barrier-free pedestrian 
walkways should be provided within larger 
surface parking lots to provide safe connections 
to building entrances. Walkways connecting 
transit stops/shelters to building entrances are 
also encouraged.

• Locate loading and service areas away from 
pedestrian walkways and amenity areas.

• Provide pedestrian crossings at major internal 
intersections. Extend sidewalks across 
driveways or alternative materials. 

• Ensure landscaping and signage does not 
interfere with visibility of both vehicular traffic  
and pedestrian routes.

• Provide raised or flush curb access from barrier 
free parking space to building entrance/
sidewalk and at major building entrance 
locations.
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Figure 8.1.1 - Cross Section Location Plan.

• Locate barrier free parking near primary 
building entrances with flush curbing detail.

• Provide adequate sight triangles for vehicular 
turning movements, particularly at street 
intersections, driveway intersections and 
turning movements.

• Encourage traffic calming measures to 
reduce speed and improve pedestrian safety. 
Consider a number of strategies including 
roundabouts (traffic circles), curb extensions 
(bump outs), chicanes, gentle speed humps, 
on-street parking and boulevard planting to 
reduce speed.

• Ensure the development incorporates principles 
of Crime Prevention Through Environmental 
Design (CPTED).
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B

Figure 8.1.3 - Cross Section from view “B”.
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Figure 8.1.2 - Cross Section from view “A”.
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Site Furnishings
• Decorative furnishings, particularly at building 

entrance locations and amenity areas that 
relate to a development theme or complement 
the streetscape character are encouraged.

• Consider opportunities for special paving, 
street trees, pedestrian scaled lighting, weather 
protection, and lighting of the building, public 
art, clocks, information signage and well-
designed street furniture such as benches.

• Locate outdoor seating and amenity areas 
away from mechanical equipment or areas of 
noise.

• Seating areas should be coordinated with tree 
planting to provide shade.

• Locate street furniture, light poles, signage and 
other elements so as to not impede barrier free 
accessibility.

• Cycling and pedestrian furnishings should be 
concentrated in areas with high pedestrian 
activity.

• Locate bicycle parking in visible areas near 
building entrances and amenity spaces Bike 
shelters and indoor secure bike parking should 
be provided within underground and structured 
parking areas.

• Integrate bike parking into the streetscape 
design, particularly near building entrances, 
adjacent to transit stops and along the right-
of-way. Design bike parking as a unified 
streetscape element in the public and private 
realm.

Signage & Wayfinding
• Permitted signage types must comply with the 

Sign By-Law.
• Signage should be integrated into the overall 

design of the façade and should positively 
contribute to the overall streetscape and should 
not impede pedestrian circulation or vehicle 
sight lines.

• A hierarchy of signage should be implemented 
uniformly to create a distinct identity for the 
site. Sinage should encompass wayfinding and 
directional signage, information signage and 
commercial signage.

• Building signage should be architecturally 
integrated into the façade. Design signage in 
scale to the building and site with emphasis 
on human scale proportions and ensure 
signage does not block architectural features 
or overpower the façade.

• Integrate site landscaping with site signage. 
Avoid plant species that may grow to block 
signage and pedestrian sightlines. Encourage 
low shrubs, grasses and stones appropriate to 
sign height.

• Provide building and site signage that clearly 
identifies the building address for multi-unit 
and multi-building sites to improve emergency 
response. Encourage multi-unit signs for sites 
with multiple buildings. 

8.2
SITE ELEMENT GUIDELINES

Example of bicycle parking located near building entrance. Example of building signage.
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Lighting
• Encourage pedestrian-scale lighting in areas 

with high pedestrian traffic, amenity areas, or 
as an organizing element in larger parking 
areas. 

• Ensure pedestrian areas are adequately lit 
including building entrance areas, walkways, 
amenity areas, service areas, changes in grade 
and illumination to articulate steps. 

• Lighting should be chosen to ensure that the 
design, location, intensity and emitted colour 
are appropriate to permit safe access to the 
building and clear visibility of signage only.

• Incorporate and locate lighting to allow for 
surveillance, particularly around building 
entrances and parking facilities. Ensure lighting 
design provides even light and avoids shadows 
and glare.

• Architecturally integrate decorative light fixtures 
into façade. Illuminate building entrances, 
address signage and architectural features. 
Encourage directional light fixtures including 
soffit lighting, pot lights. Design light fixtures 
and lamps to avoid glare from public view.

• Building lighting should be used to accentuate 
prominent buildings, landscape features and 
high profile locations. Excessive illumination of 
buildings should be avoided.

• Light emitting diodes (LEDs), solar power, road 
reflectors and other alternative lighting and 
energy sources should be encouraged.

Examples of effective lighting uses for different types of building uses throughout the development.
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8.3
LANDSCAPE & AMENITY AREA GUIDELINES

Open space is provided throughout the proposed development with trail connections to the existing trail 
network. Landscaping is provided to transition the proposed development to the adjacent land uses. The design 
and development of attractive and functional outdoor spaces is a key component in creating a destination 
community. 

Landscaping and amenity areas play a prominent role in unifying the visual image and character of the 
community. The use of identifiable features such as decorative pavement treatments, distinctive landscaping 
features, and wide pedestrian walkways help promote the character of a neighbourhood and should be 
considered. Amenity areas for the individual buildings are proposed as a mix of rooftop amenity areas, at-
grade outdoor amenity spaces, internal amenity areas, and private balconies for residential units. Active 
commercial uses at grade will provide opportunities for amenities, and shared spaces such as patios. 

Landscaping
The completion of detailed landscape plans will be 
provided as part of a future site plan application.

• Landscape Plans should provide a palette of 
planting that is sustainable, native, noninvasive, 
salt and drought tolerant, and resistant to 
diseases and pests.

• Plantings should be predominantly perennial 
and provide seasonal changes and interest. 
Climate impacts (wind, sun, snow, salt, etc) 
should be considered during landscape 
planning.

• Landscape plans should integrate stormwater 
and drainage requirements into the landscape 
design, such as low impact landscape 
techniques (rainwater gardens, swales) and 
plant materials that slow run off and increase 
infiltration.

• Provide shrub and ground cover to provide 
definition of walkways, building entrances, 
amenities areas and open spaces. Encourage 
bollard lighting to illuminate pathway. Example of landscaping used to frame the street. (Image Credit: 

Beamish-Munro Hall, B+H Architects).
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• Provide hard and soft landscaping treatments 
to enhance building entrances.

• Low level landscaping is encouraged in 
daylight corners and around signage to avoid 
(sight) obstructions.

• Tree planting and softscaping is highly 
encouraged throughout parking areas to 
reduce urban heat island effects. 

• Provide adequate buffers to accommodate on-
site snow storage.

• Low fencing, combined with low shrubs, may 
be used along property lines to screen parked 
vehicles, and also to provide visual interest and 
a clear delineation between private and public 
areas. 

• Provide landscape buffers to screen parking 
and utility areas from public view. Landscape 
buffers shall include tree and shrub planting 
and will be measured as an average setback 
from the common property line. Decorative 
fencing is encouraged.

Example of parking 
boiswale and 
landscape screening 
strip to buffer 
parking area and 
provide area for 
snow storage.

Examples of landscaping to screen parking areas.

Example of hard and soft landscaping used to enhance building entrance and create a comfortable pedestrian environment.
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At Grade Amenity Areas
• Design outdoor amenity spaces for maximum 

human comfort and enjoyment. Locate in areas 
with maximum solar gain, provide outdoor 
seating areas and encourage overhead 
landscape structures, such a trellises, pergolas, 
pavilions and porticoes that provide shade, 
urban seating areas and landscape elements.

• Amenity spaces should be designed as 
focal points within the development. Central 
locations or other prominent locations such 
as street corners, forecourts or major building 
entrance areas are encouraged.

• Grade-related amenity spaces should be 
located away from and/or buffered from 
busy public streets and parking areas where 
feasible.

• Amenity spaces should be highly visible from 
within the building or other outdoor spaces to 
enhance the feeling of safety.

Rooftop/Podium Amenity Areas
• Rooftop amenity spaces should be located 

and designed to minimize wind exposure and 
maximize sun exposure. Use wind screens 
and canopies where required to mitigate wind 
exposure.

• Mechanical equipment on rooftops should 
be located away from amenity areas, with 
screening or buffering to reduce noise and 
visibility.

• Integrate green roofs to provide naturalized 
amenity space and reduce the urban heat 
island effect.

• Amenity spaces should be framed by local 
streets, buildings, pathways and landscaping.

• Children’s play areas are preferred in grade 
related amenity spaces rather than rooftops.

• Amenity spaces should be designed to allow 
for winter maintenance.

• Design amenity areas for planned functions 
and activities, and design space to evolve over 
time for different users and functions over time.

• Plant material and screens should be used to 
provide visual dividers between programmatic 
areas and between private unit areas and 
common outdoor spaces.

• Plant material should be durable and suitable 
for rooftop areas, including the potential for 
high wind or extreme cold. Planting areas on 
rooftop terraces often require irrigation.

• Orient amenity areas to provide a balance of 
sun and shade for family oriented residential 
developments.

Example of at grade amenity area.

Example of rooftop/podium amenity area.
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8.4
BUILDING USE GUIDELINES

Mixed-Use Buildings

• Commercial uses at the ground level should 
have individual unit entrances accessed 
directly from the street. Upper level residential 
units – or office units, in the case of live/work 
buildings - may be accessed from a shared 
lobby entrance .

• Building entrances should avoid grade changes 
from the public sidewalk to ensure that grade 
level uses and upper level residential units can 
be accessed by all. 

• A significant amount of glazing should be 
provided within the ground floor and lower 
building levels to permit views of indoor uses, 
create visual interest for pedestrians and 
contribute to passive observation of the street .

• Both indoor and outdoor bicycle parking 
should be provided for building residents and 
visitors.

• The majority of vehicular parking should be 
provided underground. Surface parking should 
be limited to convenience parking at the rear of 
the building for retail uses.

• Private balconies should be provided for 
residential use on upper levels where there is 
adequate sunlight and opportunity for views 
into the City’s landmarks or skyline.

• Balconies should be inset within the primary 
facade instead of projecting wherever possible.

• Common amenity spaces should provide 
multiple uses and functional spaces for people 
of all ages, including children. They should be 
designed to read as distinct from the public 
realm but accessible to all building residents.

Figure 8.4.1 - Location of mixed-use buildings.



40

MHBC

Multi-Family Residential Buildings
• Residential apartment buildings may include 

units that are accessed by a shared entrance 
and internal corridors, or a mix of grade-level 
townhouse units with individual entrances and 
upper level apartment-style units.

• Buildings should be designed to provide fully 
accessible units and building entrances.

• Appropriate setbacks from the public right-of-
way, as outlined in the relevant Building Design 
Performance Standards, should be provided 
to create a feeling of separation and privacy 
for building residents. Generous landscape 
including tree planting should be provided.

• Both indoor and outdoor bicycle parking 
should be provided for building residents and 
visitors.

• Common amenity spaces should provide 
multiple uses and functional spaces for people 
of all ages, including children. They should be 
designed to read as distinct from the public 
realm but accessible to all building residents.

• Where townhouse-style units are provided at 
the ground floor, they should be designed and 
expressed as individual units through the use of 
materials and facade articulation.

• Private balconies should be provided for 
residential uses on upper levels and these 
should be integrated into building design. 
Front porches may be provided for grade level 
townhouse units. Micro-climate conditions 
should be considered in locating balconies.

• Residential apartment buildings should provide 
a range of unit sizes.

Figure 8.4.2 - Location of multi-family residential buildings.
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Townhouses
• Townhouses should create residential 

streetscapes with individual building entrances 
and architectural elements that reflect the 
proposed development.

• Units should be of an appropriate size 
and depth to ensure access to natural light 
throughout the unit.

• Townhouses should provide a high level of 
facade treatment on all building facades that 
are visible from the public realm, adjacent 
buildings or other townhouse groupings. 

Figure 8.4.3 - Location of townhouse units.
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Community Facilities

• The scale of community facilities should fit 
within their context, including site scale and 
size, adjacent land uses and surrounding 
building types .

• Parking should be provided underground or 
in a structured facility, with the exception of 
accessible parking and short-term drop-off 
and pick-up areas.

• Where provided, surface parking should be 
located to the rear of buildings. It should be 
designed with generous landscape, L.I.D. 
measures and tree planting to contribute to the 
City’s overall canopy.

• Access to community facilities through active 
transportation should be emphasized, with 
direct pedestrian connections from transit stops, 
cycling access and bicycle parking provided 
near building entrances.

• Community facilities should be designed as 
landmark buildings, with prominent building 
features and public spaces.

• Wherever possible, community facilities, 
amenity areas and open space should be 
located near each other and provide safe, 
accessible active transit connections between 
them.

Figure 8.4.3 - Location of community facilities.
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Commercial Buildings

• Commercial buildings should incorporate a 
variety of retail unit sizes and building formats.

• Commercial buildings should contribute to 
active and vibrant streetscapes by locating 
primary entrances to address public streets, 
visually connecting interior uses with exterior 
uses through glazing and spill-out spaces, 
and providing landscape and pedestrian and 
cycling amenities, including bike parking.

• Buildings should front onto public streets or 
internal streets created on the site.

• Where buildings face both a public street 
and an internal parking area, the preference 
is that primary entrances should be provided 
on both frontages. At a minimum, both facades 
are required to be predominantly glazed with 
visual connections between the interior of the 
retail unit and the street. Where fronting onto 
both sides is not possible, allow for one row of 
parking between the building and the public 
road, and provide frontage there.

• Continuous boulevards should be provided 
along commercial building frontages that 
connect to streets, parking areas, courtyards or 
other gathering spaces.

• Clearly demarcate pedestrian circulation 
areas and design these to have priority over 
vehicular circulation areas.

• Excessive signage and illumination are 
discouraged. All signage should follow the 
regulations in the City of Waterloo Sign By-
Law.

• Within retail districts, incorporate outdoor 
seating, gathering spaces, pedestrian lighting 
and other amenities to create a vibrant and 
urban character.

Employment Buildings

• Building and site design should promote access 
for pedestrians, cyclists and transit users.

• Create distinct and visible pedestrian entrances 
that are directly connected to the public street 
and do not cross parking areas.

• Multi-storey buildings are encouraged to 
maximize site area and make efficient use of 
services, as well as to contribute to walkability 
and provide a sense of enclosure to the street.

• Buildings should be designed to provide visual 
interest, with significant glazing, prominent 
entrances, facade articulation and high quality 
materials. 

• Open spaces between employment buildings, 
street edges and parking areas should be 
well landscaped and provide opportunity for 
amenity areas.

• Underground parking is encouraged for office 
uses and site design should encourage access 
by transit and active transportation. 

• Where surface parking is provided, it should be 
located to the rear of buildings or be visually 
screened from the public realm.

• Buildings should provide indoor and outdoor 
bicycle parking for visitors and employees.

• Small convenience parking areas for visitors 
may be permitted at the front of the building.

• Comfortable, quiet and welcoming amenity 
areas should be provided for employees away 
from loading, storage or other noisy areas.

• Landscaping should be used to provide buffers, 
and create visual interest within amenity areas.

• Utilize rooftops as green roofs or as amenity 
spaces for employees.
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Figure 8.4.4 - Location of commercial and employment buildings.
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To support the residents, visitors and non-residential uses, approximately 2,500 parking spaces and 692 
secure indoor bicycle parking spaces are proposed. Limited surface parking is proposed near the podiums of 
the buildings primarily for visitor and commercial parking as well as short term drop/off and pick up areas (e.g. 
deliveries, ride sharing). The proposed parking arrangement and design will allow for a safe and continuous 
vehicular movement between the parking spaces and pedestrian network while ensuring accessible parking 
needs are prioritized and situated in close proximity to building entrances to ensure barrier free access is 
provided. The proposed at grade parking areas will integrate appropriate landscape treatment and accent 
paving materials where feasible to enhance the pedestrian and building frontage experience at grade level 
and to ensure a high quality landscape transition is achieved. Landscaped parking islands will provide shading 
and greenery to minimize visual impacts and the ‘heat sink’ effect of the asphalt.

Residential parking and office parking is provided underground and within podiums. Any podium parking 
will be screened from the street by active uses such as townhouse units, or commercial use.  The underground 
parking will help to reduce surface level parking and provide opportunities for greenspace and landscaping.
Loading, storage and other services will be internalized and located at the rear and/or sides of buildings 
to minimize impacts on landscaped open space. Access to loading, storage and servicing will be located 
efficiently to minimize impacts on vehicular and pedestrian traffic.

9.1
SURFACE PARKING GUIDELINES

• Parking lots should be screened from 
surrounding public streets, sidewalks, parks, 
and other public properties using berms, walls 
fences, plants, planters or similar means.

• Where surface parking is located next to 
a property line, it should be screened by a 
landscaped buffer and set back a minimum of 
3 metres.

• Surface parking should not be located between 
a public road and the front or exterior side yard 
of an Mixed-Use, Low-Rise, Mid-Rise or High-
Rise buildings.

• Grading and landscape should be designed 
as part of the site’s stormwater management 
plan to facilitate L.I.D. measures at the edges 
or within parking areas.

• Landscape should not obstruct sight lines 
for vehicles or pedestrians as per the Crime 
Prevention through Environmental Design 
(CPTED) standards.

• Pedestrian-scaled lighting should be provided 
along pathways to parking areas.

• Preferential parking (i.e. accessible parking 
stalls, bicycles, car-share, energy efficient 
vehicles) should be located close to building 
entrances.

• Islands with shade trees should be provided at 
the end of a right of way. 

• Plant species shall be salt tolerant.
• Active transportation crossings should be 

clearly marked.

9.0 | PARKING DESIGN GUIDELINES
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• Structured parking should be provided from 
apartment buildings, and accessed from the 
rear of the sites where practical.

• Pedestrian entrances for parking structures 
should be located adjacent to main building 
entrances, public streets or other highly visible 
locations.

• Where above ground structured parking 
garages are built next to public streets, they 
should be designed to contribute to the quality 
of the street with high quality screening that is 
durable and appealing.

• Where there is no at grade active use, the ground 
floor should be treated with architectural/
landscaped screens to hide cars from view. 
Screens should use materials that are sensitive 
to the context.

• Parking garage entrances should include 
design treatments for safe access by cyclists 
to secure long-term bike parking and storage 
units, including pavement markings and 
signage.

• Pedestrian entrances for parking structures 
should be located adjacent to main building 
entrances, public streets or other highly visible 
locations.

• Vehicular access to parking structures should 
be located at the rear and/or side of buildings 
away from main building frontages and major 
streets.

• Where access must be provided from the 
primary frontage, access to underground 
parking should be integrated into overall 
building design.

• Below grade parking design should utilize 
appropriate fonts and colours to provide clear 
wayfinding and signage that differentiate 
between public and private entrances, and 
should indicate pedestrian entrances and exits.

• Parking garage entrance should include design 
treatments for safe access by cyclists to secure 
long-term bike parking and storage units, 
including pavement markings and signage.

9.2
STRUCTURED PARKING GUIDELINES

9.3
BELOW GRADE PARKING GUIDELINES
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In summary, the proposed development will 
contribute to the development of a complete, mixed-
use vibrant community that serves as a destination 
within the City. The design approach has considered 
the context of the subject lands and surrounding land 
uses to ensure an appropriate transition between 
existing uses, while providing improved connectivity 
through the site to the existing uses and transportation 
network. 

The proposed development will address the City of 
Waterloo Official Plan policies and urban design 
objectives, and the City of Waterloo Urban Design 
Manual. Specifically, the proposed development 
will:

• Provide a mixed-use community on a vacant 
underutilized site located along existing transit 
routes, with access to services and amenities 
within the surrounding community.

• Encourages safe and healthy connections 
and interactions through a pedestrian-scaled 
design that encourages active transportation 
uses.

8.0 | CONCLUSION

• Contribute to visual interest within the City 
of Waterloo, through the development of 
landmark buildings, varying building heights, 
high quality design and streetscape design. 

• Create a community identity through a 
consistent design approach to architectural 
and landscape design that work together to 
create a unique character and feel for the site.

• Provide opportunities for additional social 
interaction through the design of the public and 
private realm that is functional, attractive and 
well integrated into the vision for the community.

Overall the proposed development represents a 
significant investment in Waterloo and will create an 
opportunity for a ‘destination’ community with new 
residential, commercial, retail, office and amenity 
spaces all of which contribute positively to the 
neighbourhood.
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9.0| DESIGN TERMS

ANIMATION
Support sustained activity on 

the street through visual details,
engaging uses, and amenities   

CIRCULATION
The movement patterns of 

people and vehicles through 
a site or community

FACADE
The exterior wall of a building 

exposed to public view

GATEWAY
A signature building or 

landscape to mark an entrance 
or arrival to an area

NODE
A place where activity and 

circulation are concentrated

SETBACK
The orientation of a building 
in relation to a property line, 

intended to maintain continuity 
along a streetscape

WAYFINDING
Design elements that help 

people to navigate through an 
area (e.g. signs, spatial markers)

SUSTAINABILITY
Developing with the goal of maintaining 
natural resources and reducing human 

impact on ecosystems

ADAPTIVE REUSE
Converting an existing 
building into a new use

BUILT FORM
The physical shape of 

developments including 
buildings and structures

LANDMARK
Highly distinctive buildings, 

structures or landscapes that 
provide a sense of place 

and orientation

PUBLIC REALM
Public spaces between buildings 
including boulevards and parks; 

where pedestrian activities occurs

STREETWALL
The consistent edge formed by 
buildings fronting on a street

VIEW TERMINUS
The end point of a view corridor, 
often accentuated by landmarks

FINE GRAIN
A pattern of street blocks and 

building footprints that characterize 
an urban environment

CONNECTIVITY
The ease of movement and 

access between a network of 
places and spaces

CHARACTER
The look and feel of an area, 

including activities that occur there

DESIRE LINE
Shortest or most easily navigated 

route marked  by the erosion of the 

FOCAL POINT
A prominent feature or area of 

interest that can serve as a 
visual marker

MASSING
T
and bulk of the  form of a building

 or group of buildings

RHYTHM AND PATTERN
The repetition of elements such as 

materials, details, styles, and shapes 
that provide visual interest

STREET FURNITURE
Municipal equipment placed along streets, 

telephones, trash receptacles, signs, benches, 
mailboxes, newspaper boxes and kiosks

VISTA
Direct and continuous views along 

straight streets or open spaces

ANGULAR PLANE
A geometric measurement that 

maintains solar access and height 
transition

ACCESSIBILITY
Providing for ease, safety, and 
choice when moving to and 

through places

ARTICULATION
The layout or pattern of building 

elements (e.g. windows, roofs) that 

COMPATIBILITY
Similar size, form and character of a 
building relative to others around it

FIGURE GROUND
The visual relationship between 

built and unbuilt space

HEIGHT TRANSITION
The gradual change in height 
between buildings within a 

community

An environment designed to ensure 
pedestrian safety and comfort 

for all ages and abilities

STEP BACK
A recess of taller elements of
 a building in order to ensure

 an appropriate built form 
presence on the street edge

URBAN FABRIC
The pattern of lots and 

blocks in a place



Stamm Woodlot

Clair Lake Park

Trillium Valley Park

Roxton Park

Laurelwood Park

Millen Woodlot

Anndale Park

Reserve
Hillside Park

Sugarbush Park

Melitzer Woodlot

Reserve
Bechtel Park

Facility
Bechtel Park

AREA
PARK NATURAL

BREITHAUPT

PARK
BREITHAUPT

Parkview Cemetery

Columbia Lake

Grand River

Glen Forrest Blvd

Conservation Dr Conservation Dr

N
orthlake Dr

Northlake Dr

Bearinger Rd

Davenport Rd

Bathurst Dr

Albert St

Al
len

 S
t E

Li
nc

ol
n 

R
d

Un
ion

 St E

Ph
illi

p 
St

Lee Ave

Au burn Dr

Rodney S
t St Leger St

Union St

Margaret Ave N

W
estm

ount Rd N

Benjamin Rd

Northfield Dr W

K
ing St N

C
ol

um
bia

 St W

Columbia St W

W
estm

ount Rd N

W
estm

ount Rd N

Fischer-Hallm
an Rd N

King St N

King St N

Bridge St W

Le

xin
gton Rd

No
rth

fie
ld

 D
r E

King St N

King St N

W
eber St N

W
eber St N

Bridgeport R
d E

Un
iv

er
sit

y Ave W

Bridge St W

University Ave E

Lex
ington Rd

Lancaster St W
Lancaster St W

Erb St E

33

35/39

8

15

36

40

85

85

85

43

15

38

W
aterloo Central Railway

W
at

er
lo

o 
Ce

nt
ra

l R
ai

lw
ay

Waterloo Central Railway

W
aterloo Central Railway

Village
Lakeshore

Beechwood

Bridgeport

WaterlooAPPENDIX A: SHADOW & 
WIND ANALYSIS



436#�#533#UYIIRW#WX##

PSRHSR#SR###R9E#4N6#

GEREHE###

T>#.4#+84=,#76505353#

qevwlzoDvskivw1gsq#

{{{1qoexwmswevglmxigx1gsq#

QOE#5353068#

Gmx}#sj#[exivpss #Nyp}#4=/#5355#

433#Vikmre#Wxviix#Wsyxl#

[exivpss/#SR#R5N#7E<#

VI>## # WLEHS[#WXYH]#

Ehhviww>## 7;807<8#OMRK#WX#R/#[EXIVPSS#

QOE#Evglmxigx/#tvitevih#e#wlehs{#wxyh}#jsv#tvstswih#viwmhirxmep#xs{ivw#psgexih#ex#7;807<8#Omrk#Wx1#R1#[exivpss#Srxevms1#Xli#Wlehs{#Wxyhmiw#

evi#fewih#sr#xli#kymhipmriw#iwxefpmwlih#f}#xli#Gmx}#sj#[exivpss#mr#xli#Wmxi#Tper#Kymhipmriw#+Tevx#7?#Wigxmsr#O?#teki#489,>#

4, Ew#e#tvmrgmtpi/#ex#piewx#83(#sv#qsvi#sj#er}#tvstivx}#wlsyph#rsx#fi#wlehih#jsv#qsvi#xler#x{s#mrxivzep#xmqiw#+e#jsyv#lsyv#

iuymzepirg},?#sv/#

5, Ew#e#tvmrgmtpi/#ex#piewx#83(#sj#er}#tvstivx}#wlsyph#fi#mr#jypp#wyr#jsv#ex#piewx#x{s#mrxivzep#xmqiw#+e#jsyv#lsyv#iuymzepirg},1#

Qevgl##

Xli#wyr#mw#ps{iv#mr#xli#wo}#mr#xli#pexi#ejxivrssr2izirmrk1#Mx#gewxw#psrkiv#wlehs{w#xs#xli#iewx#wxevxmrk#ex#9#tq1#Xlivi#mw#e#qmrmqep#wlehs{#mqtegx#

sr#xli#wyvvsyrhmrk#tvstivxmiw1#Xli#hizipstqirx#qiixw#xli#wlehs{#gvmxivme#jsv#Qevgl#mr#viwtigx#xs#xli#wyvvsyrhmrk#tvstivxmiw1##

Nyri#

Xli#wlehs{w#gewx#f}#xli#fymphmrkw#evi#wqeppiwx#mr#Nyri#hyi#xs#xli#limklx#sj#xli#wyr#mr#xli#wo}/#xlivijsvi#xlivi#mw#e#qmrmqep#wlehs{#mqtegx#sr#xli#

wyvvsyrhmrk#tvstivxmiw1#Xli#hizipstqirx#qiixw#xli#wlehs{#gvmxivme#jsv#Nyri#mr#viwtigx#xs#xli#wyvvsyrhmrk#tvstivxmiw1##

E-Mail: marshvk@rogers.com
www.mkatsiosarchitect.com

103-200 QUEENS AVE,              LONDON,  ONTARIO  N6A 1J3

TEL: 519 432-2020 FAX: 519 433-2863



Witxiqfiv#

Wmqmpev#xs#xli#wlehs{w#gewx#mr#Qevgl/#xli#wyr#mw#ps{iv#mr#xli#wo}/#tevxmgypevp}#mr#xli#pexi#ejxivrssr1#Mx#gewxw#psrkiv#wlehs{w#xs#xli#iewx#wxevxmrk#ex#

7#tq1#Xlivi#mw#e#qmrmqep#wlehs{#mqtegx#sr#xli#wyvvsyrhmrk#tvstivxmiw1#Xli#hizipstqirx#qiixw#xli#wlehs{#gvmxivme#jsv#Witxiqfiv#mr#viwtigx#xs#

xli#wyvvsyrhmrk#tvstivxmiw1##

Higiqfiv#

Xli#wlehs{w#evi#psrkiwx#mr#{mrxiv#{lir#xli#wyr#mw#ziv}#ps{#mr#xli#wo}1##Tvstivx}#8;#mw#mqtegxih#f}#xli#wlehs{w#xli#qswx1#Ex#43#eq#mx#mw#epqswx#

gsqtpixip}#mr#wlehi1#F}#45#tq/#84(#sj#xli#tvstivx}#mw#wlehih#erh#f}#5#tq#xlex#tivgirxeki#jeppw#xs#69(1##Xlivijsvi/#xli#tvstivx}#ger#fi#

gsrwmhivih#rsx#qsvi#xler#5#mrxivzep#xmqiw#mr#wlehi#erh#wxmpp#qiixw#xli#gvmxivme#jsv#Higiqfiv#mr#viwtigx#xs#xli#wyvvsyrhmrk#tvstivxmiw1##

Mx#wlsyph#epws#fi#rsxih#xlex#{mxlmr#xli#tvstswih#hizipstqirx#mxwipj>#

4, Xli#kviexiwx#wlehs{#mqtegx#mw#sr#xli#tshmyq#yrmxw1#Xliwi#yrmxw#kix#e#qmrmqyq#eqsyrx#sj#wyrpmklx#i|tigx#mr#xli#qsrxl#sj#Nyri#hyi#

xs#xli#limklx#sj#xli#wyr#mr#xli#wo}1##

5, Wmqmpev#xs#xli#tshmyq#yrmxw#xli#tssp#lsywi#+Rsvxl0[iwx#tevx#sj#xli#hizipstqirx,#mw#mr#wlehi#qswx#sj#xli#xmqi/#{mxl#wsqi#wyr#

i|tswyvi#mr#xli#qsrxl#sj#Nyri1##

6, Xli#wqepp#gsqqivgmep#fymphmrk#+Rsvxl0Iewx#sj#xli#hizipstqirx,#mw#kviexp}#mqtegxih#f}#wlehs{w#iwtigmepp}#mr#xli#qsrxl#sj#

Higiqfiv1#

7, Xli#Rsvxl#wmhi#sj#epp#xli#viwmhirxmep#xs{ivw#kixw#qmrmqyq#eqsyrx#sj#wyrpmklx/#fyx#xlmw#mw#hyi#xs#xli#rexyvi#sj#wyr#qsziqirx1#

Glerkmrk#xli#limklx#sv#xli#wlehi#sj#xli#fymphmrkw#{syph#irh#yt#{mxl#weqi#viwypxw1##

8, Xli#tshmyq/#eqirmx}#erh#kviir#wtegi#fix{iir#epp#xs{ivw#kix#qmrmqyq#eqsyrxw#sj#wyrpmklx#ew#wls{r#mr#xli#tviwirxih#viwypxw#

i|gitx#mr#xli#qsrxl#sj#Nyri#hyi#xs#xli#limklx#sj#xli#wyr#mr#xli#wo}1##

Xli#jspps{mrk#evi#xli#wxyh}#viwypxw1#



QEVGL#54#43>33EQ#



QEVGL#54#�#45>33TQ#



QEVGL#54#�#5>33TQ#



QEVGL#54#�#7>33TQ#



QEVGL#54#�#9>33TQ#



NYRI#54#�#43>33EQ#



NYRI#54#�#45>33TQ#



NYRI#54#�#5>33TQ#



NYRI#54#�#7>33TQ#



NYRI#54#�#9>33TQ#



WITXIQFIV#54#�#43>33EQ#



WITXIQFIV#54#�#45>33TQ#



WITXIQFIV#54#0#5>33TQ#



WITXIQFIV#54#�#7>33TQ#



WITXIQFIV#54#�#9>33TQ#



HIGIQFIV#54#�#43>33EQ#



HIGIQFIV#54#�#45>33TQ#



HIGIQFIV#54#05>33TQ#



The Boundary Layer Wind Tunnel Laboratory 

 
 Pedestrian Level Wind Study 

 
 475-485 King Street N, 
 
 
Waterloo, Ontario

 

Overview of the:

Note: refer to the Pedestrian Level Wind Study Report 
submitted as part of this application for detail. 



   

 
475-485 King Street N  The Boundary Layer Wind Tunnel Laboratory 
Pedestrian Level Wind Speed - iii -  

MAIN FINDINGS 
 
This report describes the pedestrian-level wind study performed at The Boundary Layer Wind Tunnel 
Laboratory for the development at 475-485 King Street N, Waterloo. A detailed discussion of the results is 
contained in Section 3.5. A description of the criteria used can be found in Section 3.4.  

 
Tests were carried out for two configurations as follows:  
 

- Existing Site - the eastern portion of the existing site contains the Waterloo Inn building which 
ranges in height from two to four storeys, and the western portion of the site is vacant land. 

 
- Proposed Site – The existing building is removed and replaced with the proposed addition of the 

475-485 King Street N development. The proposed development includes 8 residential and 2 
office buildings along with a number of townhomes and community / commercial buildings. 
The towers of the development are as follows: 

1. Building 1 – 16 storeys 52m tall residential 
2. Building 2 – 24 storeys 76m tall residential 
3. Building 3 – 28 storeys 88m tall residential  
4. Building 4 – 21 storeys 67m tall residential    
5. Building 5 – 25 storeys 79m tall residential 
6. Building 6 – 22 storeys 71m tall residential 
7. Buildings 7&8 – 16 storeys 52m tall residential 
8. Office 1&2 – 6 storey 27m tall office buildings 

Buildings 2&3, 4&5 and 7&8 are connected by 4 storey podiums. 
 
Each configuration is described in more detail at the beginning of Section 3.5. Images of the tested 
configurations are shown in Figure 5.  
 
Figure 9 indicates the 129 Locations at which wind speeds were measured. Locations 11, 12, 16, 26, 27, 
28, 30, 42, 43, 44, 45, 46, 47, 91, 92 and 93 are located either on the proposed terraces or at ground level 
within the footprint of the existing building and are therefore found only in the proposed configuration.  
 
In general the probe locations are distributed as follows: 

 Locations 1 – 13: around perimeter or on terraces of Building 1 
 Locations 14 – 28: around perimeter or on terraces of Buildings 4 and 5 
 Locations 29 – 47: around perimeter or on terraces of Buildings 2 and 3 
 Locations 48 – 56: around perimeter and to north and east of Building 1B 
 Locations 57 – 73: around perimeter of Building 6, adjacent townhomes, and community room 

building 
 Locations 74 – 93: around perimeter or on terraces of Buildings 7 and 8 
 Locations 94 – 103: around perimeter of Office Buildings 1 and 2 
 Locations 104 – 117: distributed over adjacent property to the south of site 
 Locations 118 – 129: distributed around adjacent property to the north of site 

 
The evaluation for safety and comfort results for both tested configurations are summarized schematically 
in Figures 10 and 11, respectively. These summarize the suitability of each measurement location with 
respect to pedestrian-level safety and comfort. The comfort and safety categories used correspond to those 
summarized in section 3.4.  
 
Colour-coded diagrams further summarize the suitability of each measurement location with respect to 
pedestrian-level safety and pedestrian comfort for each tested configuration. Figures 12 and 13 present 
these for safety considerations for the existing and proposed configurations, respectively. For comfort 
considerations these are presented in Figures 14a through 14d for the spring through winter seasons, 
respectively, for the Existing configuration. Correspondingly, the Proposed configuration seasonal comfort 
results can be found in Figures 15a through 15d. The comfort and safety categories used in these figures 
correspond to those summarized in section 3.4. 
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The introduction of a high-rise building development in a relatively open or suburban environment will 
invariably create local wind speed-ups for some wind directions. With that expectation, the focus is to 
identify and develop strategies to make wind conditions suitable for the intended usage for the affected 
area. For example, entry areas should have a comfort category consistent with standing activities, while 
sidewalks should meet the condition of being comfortable for walking. 
 
Existing Site 
 
The immediate site surroundings are somewhat more open than a typical suburban area, dominated by a 
mixture of undeveloped land, 1-2 storey residential buildings, sparsely distributed commercial complexes, 
and open park areas. Beyond the immediate site the region is largely characterized by typical suburban 
exposure for all directions.  About 2 - 2.5 km to the northwest the exposure becomes open again. An aerial 
view of the existing site can be seen in Figure 2. Given the surrounding conditions, it is not surprising that 
the measured wind speeds for the existing site and nearby areas are typically greater than a typical 
suburban environment, while marginally less windy than a typical open country exposure.  
 
For the existing configuration, all tested locations meet the recommended safety criterion.  
 
With respect to comfort, the results indicate that during the summer season all tested locations are suitable 
for either standing or sitting. While most locations remain suitable for standing or sitting during the autumn 
months some locations see their comfort classification increase to suitable for leisurely waking. During 
spring and winter months, most locations are suitable for leisurely walking while some locations remain 
suitable for standing activities. In general, the comfort at all tested locations is suitable for intended usages.    
  
Influence of Proposed Development 
 
Except for some wintertime representation of the sugarbush park to the west of the site, the proposed 
development was tested without any on-site or off-site landscaping and is thus expected to be somewhat 
conservative.  
 
With respect to pedestrian safety, locations 11, 12, 18, 28, 35, 37, 44, and 47 fail to meet the criteria for an 
all-weather area and fall into the fair-weather criteria category which carries with it the recommendation that 
access to the areas during extreme wind conditions be restricted. Locations 11, 12, 28, 44, and 47 are on 
elevated amenity spaces and thus without remediation limiting access during some wind events is 
recommended. Solid railings of increased height (1.5 - 2m) around the terrace perimeters, overhead 
trellises, windscreens and planters over the terrace space are effective measures for improving wind 
speeds at these elevated levels. Locations 18, 35 and 37 are located on sidewalk and/or amenity space 
where access is anticipated regardless of the presence of a wind event which may be problematic, these 
areas will benefit from mitigation such as localized windscreens or evergreens plantings. Table 1 
summarizes the number of times per year some of the measurement locations exceed the safety criteria 
for all-weather and/or fair-weather areas. Please refer to the footnotes in the table for how these criteria 
categories apply specifically to the tabulated exceedances. All other tested locations meet the 
recommended all-weather criteria. 
   
With respect to comfort, the influence of the proposed development to the wind speeds at adjacent 
properties is minimal in comparison to the existing condition. Wind speeds at some locations are seen to 
increase marginally, while others are improved marginally in the presence of the proposed development. 
Nonetheless, the categorization of each location generally remains unchanged. The influence of the 
development to local wind speeds generally diminishes with distance from it. 
 
With respect to comfort levels at on-site areas, there are some observed areas of local wind acceleration. 
Specifically, at Locations 16, 18, 35, 37, and 38 during the winter and spring seasons, and Locations 9 and 
42 during the winter season, the comfort category changes from leisurely walking (in existing configuration) 
to fast walking. Sidewalks in these areas may be uncomfortable for the intended usage during these 
respective seasons and may require mitigation to improve the comfort level to leisurely walking or better. 
Location 14 (Bldg 4), Location 20 (Bldg 5), and Location 40 (Bldg 3) are situated near building entrances. 
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During one or all of the winter, spring, and autumn seasons, these locations are suited for leisurely walking 
which exceeds the typical recommendation of a standing category for entrances; Locations 32 and 37 at 
the north side of Bldg 2 and Bldg 3, respectively, also exceed the comfort level recommended for entry 
areas. The comfort at all mentioned ground level locations improves during the summer and is suitable for 
their intended usage during that season. Entry areas can be improved by using or extending canopies, over 
the general area, or flanking the entries by windscreens or equivalent plantings. 
 
The rooftop pool / amenity spaces are generally suitable for fast walking in the winter and spring with some 
areas suitable for leisurely walking. Should usage of these areas be required in the spring and winter 
remedial measures will need to be installed on all rooftop amenity spaces. These areas are rated suitable 
for standing or leisurely walking in the summer and autumn; the suitability of these winds will depend on 
the intended usage for each of the areas. Location 11, which is situated on the Bldg 1A rooftop, is suitable 
for leisurely walking in the summer, fast walking in the spring and autumn and deemed uncomfortable in 
the winter. Terrace areas will generally benefit by the inclusion of solid railings of increased height (1.5 - 
2m) around the terrace perimeters, overhead trellises, windscreens and/or evergreen planters over the 
terrace space.   
 
Other adjacent and onsite Locations, i.e. those measurement Locations not mentioned above, are generally 
rated suitable for the intended usage for the area. Depending on the location, some areas show a modest 
increase in speed, while others show improvement compared to the existing configuration. Note that the 
inclusion of on-site landscaping is expected to improve wind comfort conditions around the site.  
 
Summary of Effects of Proposed Development and Mitigation 
 
The inclusion of the proposed development is seen to cause some localized increases to wind speed in the 
immediate vicinity, and especially areas north of Buildings 2-3 and between Building Blocks 2-3 and 4-5. 
Other areas around the development see minor increases in wind speeds, however these areas remain 
suitable for their intended usage. Areas further from the site are largely unaffected by the development. 
With consideration to the intended usage for the different areas, terrace amenity space Locations 11, 12, 
28, 44, and 47, are specifically identified as expecting to require some mitigation especially in the wintertime 
and springtime months if extended seasonal usage is desired. As discussed above and in section 3.6, some 
mitigation strategies should be considered to improve winds in these areas. Ground level Locations 9, 16, 
18, 35, 37, 38, and 42 will also benefit from remedial measures, as will some entry areas (Locations 14, 20, 
32, 37, 40). Coniferous plantings and/or staggered windscreens throughout the development will benefit 
on-site wind conditions. At entrances, canopies can also be beneficial. 
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1 THE WIND CLIMATE FOR KITCHENER-WATERLOO 

1.1 Meteorological Data 

The Integrated Surface Data (ISD) records are maintained by the National Climatic Data Center 
(NCDC), and provide a climatological database of approximately 20,000 stations around the world. The 
ISD contains many meteorological variables, typically recorded at intervals of 1 hour. An analysis of 
historical wind data from the Region of Waterloo International Airport (ISD Station 713680) was 
performed to develop a statistical wind climate for Kitchener/Waterloo. The historical data consists of 
the time period 1976 – 2017.  

Based on the analysis of hourly wind records a probability distribution of wind speed and wind direction 
is developed and referred to as the Parent Wind Climate model. This model predicts hourly mean wind 
speeds at 10 m, corrected for standard open country exposure, of 20.9 m/s and 23 m/s for return 
periods of 10 years and 50 years, respectively.  

1.2 Statistical Wind Climate Model 

For the analysis of the wind tunnel data, the wind climate model is converted to a reference height of 
500 m using a standard open country exposure profile. The Parent Wind Climate provides a good 
representation of short return period winds (return periods of 1 week to 1 year) and is used in the 
prediction of pedestrian-level wind speeds. The predicted hourly mean wind speeds at 10m and 500m 
heights are listed below for various return periods. Wind speeds at a 500m height corresponding to the 
Parent Wind Climate model are plotted in Figure 3 for various return periods. 

 

Hourly Mean Wind Speeds (km/h) 
Return Period 10 m 500 m 

1 Week 38.5 70.9 
1 Month 48.6 89.3 
1 Year 63.4 115.9 

 

The directional characteristics of winds associated with various return periods are plotted in terms of 
Relative Importance (%) in Figures 4a and 4b. The wind climate model indicates that for design-level 
return periods, southwesterly winds are the most important. 

The design probability distribution of hourly mean wind speed at 500m reference height and wind 
direction is shown in Appendix A. Annual and seasonal distributions are shown. 
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2 THE MODELLING OF THE SITE AND THE WIND 

2.1 Overall Approach 

The basic tool used is the Laboratory's boundary layer wind tunnel. The tunnel is designed with a 
very long test section, which allows extended models of upwind terrain to be placed in front of the 
model of the building under test. The modelling is done in more detail close to the site. The wind flow 
then develops characteristics which are similar to the wind over the terrain approaching the actual 
site. This methodology has been highly developed (see References 2 and 3) and is detailed below. 

2.2 Model Design 

Close-up views of the 1:400 scale model for the 475-485 King Street N development are shown in 
Figure 5. Two configurations were tested, namely the Existing and Proposed Configurations. The 
Existing Configuration consists of the current existing buildings within a 500m radius of the site and 
the existing onsite Waterloo Inn. An aerial view of the existing site can be seen in Figure 2. The 
Proposed Configuration sees the removal of the Waterloo Inn and the addition of 8 residential 
buildings, 2 office buildings and numerous townhomes and commercial / community buildings.  A 
plan view of the proposed development can be seen in Figure 1.  

Test Components: 

1. The site model, built in detail. 

2. A detailed proximity model of the surrounding city built in block outline from Styrofoam for 
a radius of approximately 500 m.  

3. Generic models of upstream terrain; see below. 

The building model and the proximity model are rotated to simulate different wind directions with the 
upstream terrain being changed as appropriate . 

The upstream terrain was modelled using generic roughness blocks and turbulence-generating spires 
to produce wind characteristics representative of those at the project site. Two terrain models were 
used, one consistent with a mixed open country/suburban exposure and the second consistent with 
a suburban exposure. These are shown in Figure 6 and the azimuth ranges over which they were 
used are shown in Figure 7.  

2.3 Characteristics of the Modelled Wind 

Figure 8 presents the vertical profile of the mean speed and of the intensity of the longitudinal 
component of turbulence, measured just upstream of the centre of the turntable, for the upstream 
terrain exposure. 

The model profile is a good representation of the expected variation of full-scale wind speed and 
turbulence over relevant heights. The reference wind speed measured in the wind tunnel has been 
scaled such that the expected full-scale wind speeds over the lower 60m are achieved. 
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3 THE DETERMINATION OF PEDESTRIAN-LEVEL WIND SPEEDS 

3.1 Overall Approach 

Detailed measurements were made of pedestrian-level wind speeds at locations of interest around 
the project. Views of the model in the wind tunnel are shown in Figure 5 for each of the tested 
configurations. These wind-tunnel findings were then combined with the extratropical wind climate to 
provide statistical predictions of expected pedestrian-level wind speeds around the site. 

Assessment for pedestrian safety is based on the mean wind speed predicted to be exceeded once 
a year. Assessment for pedestrian comfort is based on the mean wind speed predicted to be 
exceeded 5% of the time. 

General descriptions of the testing and analysis procedure are given in Reference 1. 

3.2 Model Instrumentation 

Figure 9 indicates the 129 locations at which speeds were measured.  

In general terms, the probe Locations are distributed as follows: 

 Locations 1 – 13: around perimeter or on terraces of Building 1 
 Locations 14 – 28: around perimeter or on terraces of Buildings 4 and 5 
 Locations 29 – 47: around perimeter or on terraces of Buildings 2 and 3 
 Locations 48 – 56: around perimeter and to north and east of Building 1B 
 Locations 57 – 73: around perimeter of Building 6, adjacent townhomes, and community 

room building 
 Locations 74 – 93: around perimeter or on terraces of Buildings 7 and 8 
 Locations 94 – 103: around perimeter of Office Buildings 1 and 2 
 Locations 104 – 117: distributed over adjacent property to the south of site 
 Locations 118 – 129: distributed around adjacent property to the north of site 

Locations 11 and 12 are located on top of the podium for Building 1 in the pool area; locations 26, 27 
and 28 are located on top of the podium for Buildings 4&5 in the pool area; locations 44, 45, 46 and 
47 are located on top of the podium for Buildings 2&3 in the pool area;  locations 91, 92 and 93 are 
located on top of the podium for Buildings 7&8 in the pool area and locations 16, 30, 42 and 43 are 
ground level locations which are covered by the existing Waterloo Inn building are. These Locations 
are found only in the proposed configuration. 

Locations were placed along the sidewalk areas around the development and adjacent properties,   
on proposed pedestrian traffic routes, near proposed entryways, and on terrace areas of the 
proposed development.  

Measurements were made using omni-directional pressure sensors which measure both mean and 
fluctuating components of the wind speed parallel to the ground at a height of about 1.5 to 2m in full 
scale. 

3.3 Aerodynamic Data 

Measurements were taken at 10° intervals for the full range of azimuths.   

The gust wind speed, based on considerations of pedestrian comfort described elsewhere (4, 5), is 
taken as the mean speed plus 1.5 standard deviations of the wind speed. 

The polar plots in Appendix B show the wind speeds at each of the sensors, expressed as a ratio of 
the mean wind speed at reference height. The angular coordinate gives the direction of the approach 
wind, relative to true North. 

The radial magnitudes and the shapes of the polar plots in Appendix B provide valuable indications 
of the relative magnitudes of wind speeds at different locations and their sensitivity to the direction of 
the approach wind.    
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These plots can be useful to identify important wind directions that can influence conditions at a 
particular location. In turn, this information can be used to develop mitigation strategies.  

3.4 Statistical Prediction of Pedestrian-Level Winds 

The directional characteristics of the extratropical wind climate are shown in Figure 4. 

The predicted wind speeds are obtained by combining the statistical wind climate model of wind 
speed and direction with the aerodynamic data measured in the wind tunnel. Two types of prediction 
are provided: 

1. Wind speeds exceeded during 5% of the time on an annual basis. 

2. Wind speeds exceeded once per year.  

 

Criteria for pedestrian comfort and safety, for temperate climates are as follows:  

CRITERIA DESCRIPTION MEAN WIND SPEED 
EXCEEDED 5% OF 

THE TIME 
Comfort level 4 Standing, Sitting - long exposure 14 km/h 
Comfort level 3 Standing, Sitting - short exposure 22 km/h 
Comfort level 2 Leisurely Walking 29 km/h 
Comfort level 1 Fast Walking 36 km/h 

 
CRITERIA DESCRIPTION MEAN WIND SPEED 

EXCEEDED ONCE 
PER YEAR 

Safety level 2 All-Weather Areas 54 km/h 
Safety level 1 Fair-Weather Areas 72 km/h 

 

The comfort categories can be basically described as follows: 

o Comfort Level 4 (C4) - Standing, Sitting for long exposure: Wind felt on faces, leaves rustle 
slightly.  Suitable for promenades, outdoor restaurants, or park benches where people may 
linger for long periods to eat, relax, or read a newspaper. 

o Comfort Level 3 (C3) - Standing, Sitting for short exposure: Leaves and small twigs in 
constant motion; wind extends light flags.  These winds are comfortable for building entrances 
or bus stops where people are likely to linger for a short time. 

o Comfort Level 2 (C2) - Leisurely Walking: Raises dust and loose paper; small branches are 
moved.  Wind speeds experienced are appropriate for activities which involve slow walking 
such as a leisurely stroll or window shopping. 

o Comfort Level 1 (C1) - Fast Walking: Small trees in leaf begin to sway; can cause movement 
to hair and loose clothing.  Areas experiencing these winds would be appropriate for sidewalks, 
parks, or playing fields where people are active with little notice of moderate wind activity and 
unlikely to be in one location very long. 

o Areas which exceed Comfort Level 1 wind speeds (C1+) could experience winds that are 
felt as a force on the body, cause large branches or whole trees to sway, or perhaps be an 
inconvenience to walking. 

The safety categories are established to recognize that strong winds may cause a loss of balance or 
the toppling of an infirm or elderly person. More stringent safety requirements are recommended for 
essential areas which are expected to be used in all weather conditions. The following gives a 
description of the levels for evaluating safety: 

o All-weather areas (S2):  areas that need to be used in all weather conditions, such as building 
entrances, sidewalks, etc. 
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o Fair-weather areas (S1): areas that are not used or can be closed in severe weather, such as 
park benches, lookout points, etc.  

o Areas which exceed Safety Level 1 (S1+) are considered to pose a serious hazard and are 
undesirable regardless of activity. 

These criteria reflect the findings of many pedestrian wind studies at The Boundary Layer Wind Tunnel 
Laboratory. These criteria were first published by Kapoor et al (Reference 6). 

3.5 Tests Results and Discussion 

Figure 10 compares the predicted wind speeds at the various locations for both configurations with 
the criteria for pedestrian safety. Similar plots of predicted wind speeds compared to the criteria for 
pedestrian comfort can be found in Figures 11a to 11h for spring through to winter seasons, 
respectively. Results are discussed below for each of the tested configurations.  

Colour-coded diagrams are also used to summarize the suitability of each measurement location with 
respect to pedestrian-level safety and pedestrian comfort for each tested configuration. Figure 12 
and Figure 13 present these for safety considerations for the Existing and Proposed Configuration, 
respectiely. For comfort considerations these are presented in Figures 14a, 14b, 14c and 14d for the 
Existing Configuration for the spring, summer, autumn, and winter seasons, respectively. Similarly, 
Figures 15a, 15b, 15c and 15d present these data for the Proposed configuration. The comfort and 
safety categories used in these figures correspond to those summarized in the tables above (section 
3.4).  

Table 1 summarizes the number of times per year the wind speed exceeds the safety criteria. Without 
effective mitigating measures in some of these areas, pedestrians would be exposed to a higher than 
recommended risk of wind induced loss of balance and/or potential injury. The magnitudes of wind 
speed exceedances are summarized in Figure 10. 

The tested configurations are as follows: 

1.  Existing Site – the existing site contains the Waterloo Inn building which ranges in height from 
two to four storeys along the eastern portion of the property, with the western portion of the 
site being vacant land. The immediate surroundings around the site contain a mixture of 1-2 
storey residential buildings and sparsely distributed commercial complexes amid open areas. 
The proposed 435 King Street N, which consists of 4-25 storey 80m tall towers with adjoining 
3 storey podiums is included to the south of the test site.    

2. Proposed – the existing Waterloo Inn is to be demolished and replaced with the proposed 
development which includes 8 residential and 2 office buildings along with a number of 
townhomes and community / commercial buildings. Landscaping is not included; this would 
often reflect a conservative representation of wind conditions and allow an understanding of 
flow patterns around the development permitting an assessment of how to best mitigate 
uncomfortable or unsafe winds. The proposed 435 King Street N is again included to the south 
of the test site. 

3.5.1 Existing Site Configuration  

Results for this configuration reflect current wind conditions at the 475-485 King Street N site. This 
configuration is referred to as the ‘Existing Site’. 

With respect to pedestrian safety: 

1. All tested locations meet the recommendations for pedestrian safety.  

With respect to pedestrian comfort: 

1. Most tested locations are generally suited for standing or sitting activities during summer 
and autumn seasons; this is consistent with winds in an environment somewhere between 
typical open country and typical suburban. 

2. Most tested locations are suitable for leisurely walking during the winter and springtime. 
A few locations remain suitable for standing during these seasons.       
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Given the surrounding conditions, it is not surprising that the measured wind speeds for the existing 
site and nearby areas are typically greater than a typical suburban environment, while marginally less 
windy than a typical open country exposure.    

3.5.2 Proposed Development Configuration 

Tests of the proposed development were carried out with the proposed 475-485 King Street N 
buildings in place, and without on-site landscaping. Furthermore, except for some wintertime 
representation of the sugarbush park to the west of the site, the proposed development was tested 
without off-site landscaping and is thus expected to be somewhat conservative. 

With respect to pedestrian safety: 

1. Onsite Locations 11, 12, 18, 28, 35, 37, 44, and 47 fail to meet the criteria for an all-
weather area and fall into the fair-weather criteria category which carries with it the 
recommendation that access to these areas by pedestrian traffic during extreme wind 
conditions be restricted. Locations 11, 12, 18, 28, 44, and 47 are on elevated amenity 
spaces and thus limiting access should be considered if not otherwise mitigated. Locations 
18, 35, and 37 are located on sidewalk areas where access is needed regardless of the 
presence of a storm which may be problematic, these areas will benefit from mitigation.  

2. All other tested onsite locations meet the recommended safety criterion. 

3. All tested offsite locations meet the criteria for pedestrian safety.    

With respect to pedestrian comfort: 

1. The comfort categorizations at adjacent properties generally remain unchanged from the 
existing condition with some areas showing a marginal improvement in wind speed. 
Where marginal increases in windspeed are observed, the winds remain consistent with 
their intended usage of the area. 

2. At Locations 16, 18, 35, 37, and 38 during the winter and spring seasons, and Locations 
9 and 42 during the winter season, the comfort category changes from leisurely walking 
(in existing configuration) to fast walking. These areas may be uncomfortable for sidewalk 
usage and will require mitigation to improve the comfort level to leisurely walking or better 
during these seasons. 

3. Location 14 (Bldg 4), Location 20 (Bldg 5), and Location 40 (Bldg 3) are situated near 
building entrances. During one or all of the winter, spring, and autumn seasons, these 
locations are suited for leisurely walking which exceeds the typical recommendation of a 
standing category for entrances; Locations 32 and 37 at the north side of Bldg 2 and Bldg 
3, respectively, also exceed the comfort level recommended for entry areas.   

4. The comfort levels at the above mentioned ground level locations, and at all locations in 
general, improve during the summer and are suitable for their intended usage.   

5. The rooftop pool / amenity spaces are generally suitable for fast walking in the winter and 
spring with some areas suitable for leisurely walking. Should usage of these areas be 
required in the spring and winter remedial measures will need to be installed on all rooftop 
amenity spaces. These areas are rated suitable for standing or leisurely walking in the 
summer and autumn; the suitability of these winds will depend on the intended usage for 
each of the areas.  

6. Location 11, which is situated on the Bldg 1A amenity rooftop, is suitable for leisurely 
walking in the summer, fast walking in the spring and autumn, and is uncomfortable in the 
winter. This area will require mitigation.  

7. Other adjacent and onsite Locations either see minimal change or an improvement in 
comfort class. Note that the inclusion of on-site landscaping is expected to improve wind 
comfort conditions around the site.   
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3.6 Seasonal Differences 

The amount and type of activity for a given location can vary by season. For example, an outdoor 
amenity area may have limited or restricted usage during the winter season. Thus, in some cases it 
is valuable to look at the wind speeds and the corresponding classification of pedestrian comfort on 
a more detailed season-by-season basis. Table 2 (existing configuration) and Table 3 (proposed 
configuration) present wind comfort class for each tested location for each of the four seasons, as 
well as on an annual basis. These are consistent with the colour-coded diagrams of seasonal comfort 
in Figures 14 and 15. 

In general, compared to annual wind speeds, wind speeds during the winter and spring months are 
about 10% and 6% higher respectively and in the summer and autumn they are about 20% and 4% 
lower respectively. 

3.7 Summary Remarks 

General Overview 

The proposed development can be expected to increase winds locally in specific areas around the 
development. This is typical with the introduction of a taller building development within a relatively 
homogeneous building terrain. This is most noticeable in areas near the building corners or at raised 
roof amenity spaces between pairs of buildings within the local development. The local speedups are 
most influenced by common southwesterly through northwesterly winds. 

With the expectation of increased local winds, the focus should not be to return wind conditions to an 
‘as-it-was’ state, but rather identify and develop strategies to make wind conditions suitable for the 
intended usage. For example, entry areas should have a comfort category consistent with standing 
activities, while sidewalks should meet the condition of being comfortable for walking. 

Influence of Proposed Development 

While the effects of local wind acceleration around the buildings demonstrate a modest influence to 
winds at adjacent properties, the comfort category at most these locations remains unchanged from 
the existing condition. The influence of the site to winds diminishes as distance away increases. 

Within the site property, the inclusion of the proposed development is seen to cause some localized 
increases to wind speed in the immediate vicinity, and especially areas north of Buildings 2-3 and 
between Building Blocks 2-3 and 4-5. These locations are rated for fast walking in the presence of 
the new development in spring and winter seasons - a more suitable classification for sidewalk usage 
would be leisurely walking. Consequently, these areas will benefit from mitigation.  

General Mitigation Strategies - Landscaping and Hardscaping Benefits 

While some local on-site areas can be expected to experience an increase in local wind speeds in 
comparison to the existing configuration, winds in these on-site areas are expected to remain suitable 
for the intended usage, particularly through the west half of the property. In areas that have been 
identified as having windspeeds exceeding the recommended comfort level for that area, coniferous 
plantings and/or staggered windscreens located nearby, and indeed throughout the development, 
will be beneficial to the local wind conditions. This is expected to be the case for ground level 
Locations 9, 16, 18, 35, 37, 38 and 42.  

Amenity space Locations 11, 12, 28, 44, and 47, are identified as expecting to require some 
mitigation. These terrace areas will generally benefit by the inclusion of solid railings 1.5 - 2m high 
(min.) around the terrace perimeters, overhead trellises, windscreens, and/or evergreen planters 
interspersed over the terrace space. 
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TABLES 
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TABLE 1 NUMBER OF EXCEEDANCES OF SAFETY LEVELS PER 
YEAR 

 

Probe No. 
All-Weather Areas 

Exceeded 
54 km/hr (1) 

Fair-Weather Areas 
Exceeded 
76 km/hr (2) 

11 4.3 < 1 
12 1.4 < 1 

18 2.4 < 1 

28 1.7 < 1 

35 1.1 < 1 

37 1.3 < 1 

44 3.5 < 1 

47 1.6 < 1 
 

Note: 

1. To assure public safety in all-weather areas, it is recommended that an hourly mean wind speed 
of 54 km/hr is not be exceeded once per year. 

2. To assure public safety in fair-weather areas, it is recommended that an hourly mean wind speed 
of 76 km/hr is not be exceeded once per year. 
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TABLE 2 PEDESTRIAN WIND COMFORT CLASSES FOR EXISTING 
SITE – SEASONAL 

 
 

Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 
 

Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 
 

Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 
 

Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d. 
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TABLE 2 (CONT)  PEDESTRIAN WIND COMFORT CLASSES FOR 
EXISTING SITE – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 14a-14d.  



   

 
475-485 King Street N  The Boundary Layer Wind Tunnel Laboratory 
Pedestrian Level Wind Speed - 18 -  

TABLE 3 PEDESTRIAN WIND COMFORT CLASSES WITH 
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d.  
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d.   
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d. 
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d. 
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d. 
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d. 
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TABLE 3 (CONT)  PEDESTRIAN WIND COMFORT CLASSES WITH   
PROPOSED DEVELOPMENT – SEASONAL 

 

 
Note: 

Comfort Classes and their description can be found in Section 3.4. Results are also shown in 
Figures 11a-11d, and Figures 15a-15d.   






