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1 REPORT OVERVIEW 

The Boundary Layer Wind Tunnel Laboratory 
(BLWTL) was retained by Vive Development 
Corporation to perform a preliminary wind assessment 
for the King/Sheldon/Charles development located at 
1253 King Street E in Kitchener, ON. The site is 
bordered by King Street E to the north, Sheldon Avenue 
S to the east, and Charles Street E to the south.  

Specifically, the BLWTL was engaged to carry out 
an initial high-level assessment of the expected 
pedestrian winds around the 1253 King Street E site in 
Kitchener, and the impact of the proposed development 
to comfort conditions. This qualitative approach 
provides a description of potential wind conditions 
related to pedestrian comfort, identifies areas of 
accelerated flows, and presents conceptual mitigation 
strategies. This assessment is based on drawings 
renderings received by BLWTL on February 22, 2022. 

 The proposed development consists of a 24-storey 
residential building (Bldg A) and an 8-storey residential 
building (Bldg B) with a shared 1-storey podium 
containing retail along the King Street side (see Figure 
1). The proposed development has an overall building 
footprint of about 60m x 70m, with building A about 55m 
x 24m, and Bldg B about 58m x 17m; a roof plan is 
shown in the Figure 2.  

This report provides a qualitative street-
level, wind environment assessment with a 
focus on pedestrian comfort. Discussion of 
the 2nd level amenity terrace space is also 
included. For this qualitative assessment, 
the local wind climate is examined in 
relation to the building’s location, and draws 
upon experience obtained from related 
microclimate analyses. Together, this 
provides the basis to carry out this desktop 
analysis that is intended to provide a 
summary of the pedestrian level comfort 
conditions anticipated around the proposed 
development. 

The introduction of a high-rise building 
development in a relatively 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.                        Figure 2 Development Layout at 1253 King Street E 

        Figure 1: North-South Section of Development 
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2 Site Specific Information 

The site is readily accessed by continuing about 1 km west after exiting the Conestoga Parkway 
(Highway 7) onto King Street or by continuing west along the Highway 8 for 1 km past the Conestoga 
Parkway. The site is located on the south side of King Street East and bordered by Charles Street E to 
the south and Sheldon Avenue S to the east. The current site consists of a 1-2 storey concrete block 
building with several retail stores and associated parking.   

 The site is generally situated in suburban environment for all approach wind directions. Locally, open 
field areas include the Rockway Golf Club to the south of the site. Directly west of the site are low 
industrial type buildings. Otherwise, out to 4 to 6 km in all directions is largely comprised of 1 and 2 storey 
homes. Figure 3 shows aerial views looking over the site location. Beyond the suburban areas, some 5-7 
km away in many directions, the terrain opens up to a more expansive open country exposure. 

 

 
Figure 3: Aerial views looking northeast over site (top) and southwest over site (bottom) (images courtesy of 
GoogleEarth)  
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3 Assessment of Wind Conditions 
3.1 General  

The criteria used at the BLWTL for the assessment of pedestrian comfort are categorized by typical 
types of activity (walking, standing, sitting). In general, wind conditions suitable for walking are 
appropriate for sidewalks and parking areas. At entrances, lower wind speeds that are comfortable for 
standing are preferred. For amenity spaces, including public terraces, it is often desirable to have lesser 
winds suitable for sitting or long-term standing, depending on the intended use. If the criterion for walking 
is not satisfied, then a sidewalk area would be classified as uncomfortable for the intended usage. These 
criteria are more fully described in Appendix A, along with some other general details relevant to a 
pedestrian wind speed assessment, including a description of directional winds by season for the 
Kitchener-Waterloo area. 

The adjacent insert shows the predicted wind 
speeds exceeded 5% of the time on an annual basis for 
typical suburban and open country locations in K-W. 
These are compared to the different comfort categories 
(further described in Appendix A). In terms of comfort, 
winds expected in a typical suburban (S) environment 
are expected to be suitable for long sitting and therefore 
suitable for most activities regardless of duration. In a 
typical open country (O) environment, the winds can be 
expected to be somewhat more intense and suited for 
standing or leisurely walking. In summer, predicted 
winds can be expected to be lower than the annual 
winds shown, while in winter months higher winds 
speeds can be expected. 

Note that local winds will be influenced by their immediate surroundings. For example, a broad 
building will undoubtedly cause downwash winds, creating local wind speed-ups at ground level 
particularly at building corners. Appendix B shows images of some typical wind patterns around midrise 
and tall buildings. 

  
3.2 Existing Wind Conditions  

The site for the proposed development at 1253 King Street E is currently the location of a 1-2 storey 
concrete block building containing several retail shops facing King Street E and associated parking space 
at the rear. Apart from the Rockway Golf Club, which is located about 200m to the south, the site is 
surrounded by some industrial style buildings to the west, and residential areas in other directions. This 
makes the site predominantly situated in a typical suburban environment, and therefore it would be 
expected to experience winds consistent with a suburban environment. For wind from the southern 
quadrant, coming over the golf course, marginally stronger winds can be expected, approaching those 
typical of an open country environment. 

Based on these surroundings, existing wind conditions on the site property and at adjacent properties 
are expected to be comfortable for standing in the summer, and for walking or standing in the winter. 

/STANDING 
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3.3 Predicted Wind Conditions – 1253 King Street E Development 
3.3.1 General 

Entries/exits to the development are indicated in Figure 4. The main entry is located near the 
northwest corner at King Street E Level. Note that the King Street level is 1 floor above the Charles Street  
E level. Also along the north face are retail spaces with anticipated access directly from the King Street E 
sidewalk area. Secondary resident entries can be found at the southwest and southeast corners at the 
Charles Street E level. At the Charles Street level along the south are townhouse (TH) units with private 
access from Charles Street E level. The 2nd Level outdoor amenity terrace has both locations for private 
(TH) access and general access.   

Specific landscape plans have not been provided at the time of this reporting. Strategic landscaping is 
expected to be instrumental in achieving desired comfort levels at many locations. Trees, and planters, 
can disrupt the effects of downwash winds at street level, as well as the wind pattens around building 
corners. For some phenomena, windscreens, canopies, or overhead trellises can be effective. 

 
Figure 4: Plan indicating ground level and outdoor amenity locations of entries/exits. 
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Throughout the site of a high-rise development flow patterns can be complex. Appendix B 
demonstrates some typical wind patterns around a tall structure. Appendix C further demonstrates some 
flow patterns and describes some of the associated problems including downwash effect, venturi effect 
(funnelling), and confined horseshoe vortex; these can lead to locally accelerated wind flow at ground and 
terrace levels. Figure 5 demonstrates some typical horizontal wind patterns expected around the King-
Sheldon-Charles development site that can be relevant to the current assessment; many of these 
patterns are affected by the more common westerly wind directions. 

 
Figure 5: Illustration of select flow patterns that can develop around site. 

 

Downwash effects will be most intense across the broader faces of the building. Downwash effects 
can be expected for common southwesterly wind directions and affect areas south of the development 
(along Charles Street E) as well as through the terrace area. Downwash effects along King Street East 
can also occur for northerly winds, but as these wind directions are less frequent they are not expected to 
be significant to meeting the desired comfort category along the sidewalks.  
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3.3.2 Discussion of Expected Comfort Conditions 

 The general zoning to the west is industrial area with scattered parking lots. To the south is typical 
exposure golf course. To the north and east is residential.  

No landscape plan has been reviewed at the time of this report; landscaping is often beneficial to the 
local wind environment. The wind conditions at adjacent properties is not expected to be greatly 
influenced by the introduction of the proposed King-Sheldon-Charles (KSC) development, and sidewalk 
areas around neighbouring properties are expected to be appropriate for the intended usage (walking) 
year round. Some areas directly adjacent to the KSC development, as well as on-site locations are 
expected to require some strategies to improve upon the comfort levels. Specifically, the outdoor amenity 
space between the two towers is expected to be susceptible to high localized winds due to funnelling, 
confined vortex formations, and downwash. Furthermore, sidewalks and entries on the Charles Street E 
side of the development will experience downwash across the broad face of the south building (BLDG B). 
Suggestions are provided for improving the usability in these localized areas.  

The following is an overview of some specific areas of interest and detail some mitigation strategies: 

1. Charles/King/Sheldon sidewalks: While downflow off the north face of the north building (BLDG A) is 
expected for northerly to north-easterly wind directions, the occurrence of these winds is infrequent. 
During the summer season, the sidewalk along King St. East is expected to experience wind suitable 
for standing year-round.  

Downflow off the broader south face of the south building (BLDG B), particularly for frequent westerly 
to southwesterly wind directions, can have an impact at street levels and corners adjacent to Charles 
Street E. Flow off these faces will reach ground level where speed-up along the street and around the 
tower corner will occur on the Charles St. E side. During the summer season, the sidewalk along 
Charles St. E is expected to experience wind suitable for standing or walking. During the windier 
winter months, conditions along sidewalks are expected to be suitable for walking or brisk walking. To 
improve the wind conditions in these areas, the installation of coniferous planters or trees along the 
street in suggested. Also extending the privacy windscreens or fences between townhouse units can 
disrupt flow. See Figure 6 for illustration.  

 

Figure 6: Street line trees (preferably coniferous) and extension of privacy wind screens/fences is beneficial to 
winds along Charles Street. 

The Sheldon Avenue S sidewalk is expected to be generally suited for standing or walking activities 
year-round. 
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2. Main entries and secondary entries at Street levels: The primary ground level entry and secondary 
entries are identified in Figure 4. Some of these are located near building corners and can be 
susceptible to locally accelerated flow.  

At the main northwest building corner entry, winds are expected to be comfortable for the intended 
usage (standing or better) during the summer season, but may be suited for walking during winter and 
spring seasons. Inclusion of landscaping or windscreens at this corner, as per Figure 7, will further 
provide assurance of comfort levels throughout the year and improve wind conditions to standing year-
round, appropriate for entry areas. 

 

Figure 7: Coniferous trees or windscreens at the northeast corner will help protect entry from westerly winds. 

Retail entry areas along the King St. East side will largely be protected from common westerly winds 
and suited for standing or better year-round. 

The private townhouse entries along the south side of the building adjacent to Charles St. will benefit 
from extended privacy fencing as illustrated in Figure 6.  

The secondary entry on the east face of the development, and just north of the southeast corner, is 
expected to be suited for standing activities year-round; this is suitable for entries and sidewalks. 

At the secondary entry at the southeast corner downwash effects are expected to be most 
pronounced. Localized mitigation in the form of windscreens and/or coniferous plantings is suggested 
to make this area comfortable for standing - see Figure 8. 

 
Figure 8: Protection in the form of windscreens and/or coniferous trees at corner recommended 
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3. Amenity Terrace: The outdoor amenity terrace is susceptible to several wind phenomena, including 
downwash from the south face of the north building (BLDG A), confined horseshoe vortex formation 
from southerly winds, and funneling between the buildings. As is typical, many effects can be more 
pronounced near building corners.   

These phenomena can be problematic at entry areas to the amenity space. Flanking these entry/exit 
doors by windscreens or shrubbery can be effective. An extended overhead canopy over can lessen 
the effect of confined vortex formation, as well as lessen the impact of downwash winds from the north 
building (BLDG A). General mitigation over the terrace includes an increased height perimeter railing 
(5-6ft), staggered landscaping and hardscaping (windscreens, planters), and evergreen landscaping 
near perimeter rails, would also improve overall wind conditions through the terrace areas, including 
near entryways to the amenity terrace. 

Introduction of combinations of the proposed mitigation strategies (see Figure 9) would improve the 
terrace comfort to standing/sitting during the summer months, and suitable for standing/walking during 
the winter months. The terrace entry areas are expected to be suited for standing or better year-round 
with proposed mitigation.  

Figure 10 illustrates some of these landscape/hardscape features that can be adopted to mitigate local 
winds through the terrace level, as well as at ground level locations. Overhead trellises through the 
terrace area can also add a degree of benefit to winds in that area. 

 

 

 

 

Figure 9 Suggested mitigation for amenity space can include shrubbery, windscreens, increased railing, and 
canopy(s).  
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a) b)  c)  d) 
Figure 10:  Sample landscape/hardscape features to mitigate local winds a) 3-5’ planters with evergreen shrubbery, 
b) 6-10’ evergreens in rows, c) and d) 6’ (min) windscreens staggered or continuous. 

 

4. Building Corners: In general, all building corners can be expected to 
experience increased winds. Placement of evergreen shrubbery and 
planters can be effective at softening these effects, as well as act to keep 
pedestrian traffic away from high wind areas. Figures 6 and 7 have 
illustrated proposed planting for some ground level corners. Additional 
greenery near the northeast corner (see inset to right) would also be 
beneficial, particularly if retail entries are proposed for this area. 

  

 

5. Adjacent Properties: The development is not expected to have a significant influence on winds at 
neighbouring properties, i.e. the comfort categorization of adjacent properties is expected to remain 
similar to that for the existing configuration. Modestly increased winds can be expected to the north 
and south of the site for westerly wind directions. This is not expected to impact comfort levels at 
adjacent buildings or entries.  

 
4 SUMMARY 

The BLWTL was engaged to carry out an initial high-level assessment of the expected pedestrian 
winds around the King-Sheldon-Charles development at 1253 King Street East site in Kitchener, and the 
impact of the proposed development to comfort conditions. This qualitative approach provides a high-
level description of potential wind conditions related to pedestrian comfort, identifies areas of accelerated 
flows, and presents conceptual mitigation strategies.  

The development is not expected to have a significant influence on winds at neighbouring properties, 
i.e. the comfort categorization of adjacent properties is expected to remain similar to that for the existing 
configuration and/or suited for the intended usage.  

The main public street level areas along King Street E and Sheldon Avenue S are expected to 
experience wind conditions consistent with the intended usage year round, this includes the entrances 
and sidewalks. Along Charles Street E some wind phenomena can lead to accelerated flows at adjacent 
sidewalks and mitigation is expected to improve winter and spring winds to recommended comfort levels.  

The northwest entry (main) and southeast (secondary) entry door are anticipated to require local 
mitigation to make those areas suitable for entries (i.e. standing category or better).   
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Conceptual mitigation has been provided to further improve upon expected wind conditions in specific 
areas. Evergreen trees at all corners of the development would be beneficial to mitigate downwash 
effects and local speed-ups.  

For the amenity space it is often desirable to meet more stringent comfort classification. Strategies 
have been identified to improve upon comfort, with focus on extending summer usage of the area. 

 
5 Applicability of Results 

The assessments and recommendations in this report are based on the understanding of the 
proposed development as per site plans provided to the BLWTL on February 22, 2022. The qualitative 
assessment is made in context of the proposed building configuration in relationship with existing 
surroundings and the proposed site building. This information cannot and should not be used for 
analysing building façade pressures, door pressures, exhaust re-entrainment, etc.  

In the event of changes to the proposed development or proposed buildings around the development, 
the assessment made herein may be influenced. In the event of such changes, the BLWTL should be 
contacted to make an appropriate reassessment.  

These qualitative results are not to replace a detailed quantitative study(s) required for future planning 
stages of the development. Given the expected wind conditions, the proposed mitigation should be 
developed and evaluated using quantifiable wind tunnel testing. 
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APPENDIX A  
GENERAL DETAILS PERTAINING TO THE ASSESSMENT OF 

PEDESTRIAN LEVEL WINDS AND COMFORT 
A.1 Meteorological Data 

Wind climate data are based upon wind records taken at the Region of Waterloo International Airport 
(ISD Station 713680) between 1976 - 2017.  Figure A-1 shows the distributions of wind speed frequency 
by direction for the four seasons. For the spring and summer seasons westerly to north-westerly winds 
are predominant. During the autumn season and especially the winter season the winds from the south-
westerly to westerly directions become relatively more predominant. The winds presented in the windrose 
data are measured at 10m. Representative ground level winds might then be expected to be somewhat 
lower than those indicated on the windrose in a uniform terrain. The wind climate at the site is dependent 
on wind direction and will be influenced by and dependent upon the terrain type over which it travels.  

Figure A-1 shows the wind directionality for ranges of wind speeds. Stronger winds are indicated in 
the outermost contours.  Winds over 40 km/hr are shown as the outermost colour zone in the contour 
plots. During the autumn, spring, and winter months winds over 40 km/hr are expected to occur about 
3%, 4%, and 5% of the time, respectively. During summer months, a wind speed of 40 km/hr is expected 
to occur less than 1% of the time. 

  
A.2 Criteria for Comfort Assessment 

The criteria used at BLWTL for the assessment of pedestrian comfort are categorized by the following 
types of activity.  

o Standing, Sitting for long exposure (< 14 km/hr): 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 Standing, Sitting for short exposure (< 22 km/hr): 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 Leisurely Walking (< 29 km/hr): 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 Fast Walking (< 36 km/hr) : 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. 

Wind conditions are considered suitable for the corresponding activity if the wind speeds are 
expected to last 95% of the time. A designation as uncomfortable would exist for winds that fall outside 
these criteria. 

Safety is also considered on the basis that winds, if sufficiently large, will affect a person’s balance. If 
such wind events occur more frequently than suggested then the wind conditions would be considered 
unsafe. Where such conditions exist, mitigating or remedial measures would typically be required to 
improve conditions to acceptable levels. 
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A.3 Pedestrian Wind Speed Assessment - General Comments 

In the assessment of winds particular to a site there are many variables that must be considered in 
predicting the wind speed and occurrence rates. These include, but are not limited to: the aforementioned 
wind climate; the surrounding upstream terrain conditions; the juxtaposition and orientation of 
neighbouring buildings; and the geometry of the proposed buildings themselves. For a qualitative 
analysis, past analyses carried out for a number of buildings in various locations have afforded a good 
experience base which allows a knowledgeable assessment of wind conditions at and around the 
proposed development. 

In general, suburban settings provide surface roughness that can moderate wind conditions 
downstream, while more open expanses allow the oncoming wind to travel unobstructed. Winds also 
have a tendency to accelerate up sloped or hilly terrain, the magnitude of which also depends on the level 
of vegetation on and around the embankment.  

On a more local level, flow around an individual building is influenced by the building’s orientation to 
the wind as well as the building height. Winds tend to accelerate locally around building corners as the 
wind tries to finds a way around the obstruction. Buildings in close proximity and oriented at 90° to each 
other can ‘funnel’ local approach winds, thus accelerating the flow between the buildings. For mid-rise 
buildings, some wind can be redirected downward over the face of the building, accelerating around 
corners as it reaches the ground levels. However, strategically located canopies or podiums can be 
beneficial in deflecting these ‘downwash’ winds before reaching ground level, thereby improving 
pedestrian comfort. 

With respect to wind, it can be expected that conditions will be calm directly in the lee of a building. It 
should be realized that in areas that may be exposed to the direct sun, particularly in the summer months, 
some breeze can be favourable to the overall area comfort. Furthermore, some gentle breezes in any 
area do afford an exchange of air, preventing heavy stale air to accumulate as might be the case in wind-
quiet or dead zones.  

The inclusion of any new development can be expected to ultimately alter the wind conditions at a 
site for specific wind directions and wind speeds as compared to the pre-development conditions. 
However, it is not practical to attempt to quantify the winds speeds in an area, given the number of 
variables involved, without an appropriate quantitative analysis. 
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Figure A-1: Windroses showing directional distribution of seasonal wind (centered on a 10° sector): Based on data 
from Waterloo International Airport. 
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APPENDIX B  

  
EXAMPLES OF WIND EFFECTS AROUND MIDRISE AND TALL 

BUILDINGS 
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APPENDIX C  
  

ILLUSTRATION OF SOME PROBLEMS AND SOLUTIONS TO WIND 
EFFECTS AROUND BUILDINGS 
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