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EXECUTIVE SUMMARY

This report describes pedestrian level wind study undertaken to assess wind conditions for a proposed
mixeduse two-tower residentialdevelopment located aB420 & 3442 Hurontario Strea@t Mississauga
Ontario. The stuly involves wind tunnel measurements of pedestrian wind speeds using a physical scale
model, combined with meteorological data integration, to assess pedestrian comfort at key areas within and
surrounding the studgite. Gradelevel pedestrian areas invegated include nearbgidewalks, laneways,
parking areas, landscaped spaces, building access points, and transit \&fimais conditionsare also
measured over the Levél outdoor amenity terraes. To evaluate the influence othe proposed
developmenton the existing wind conditionsurrounding the sitefwo massingconfigurations were
studied: (i) existing conditions without the proposed development, and (ii) conditions with the proposed
developmentn placeThe results and mdommendationslerived from these considerations are summarized

in the following paragraphs and detailed in the subsequent report.

Our workis based on industry standard wind tunnel testing and data analysis procediiec€ijty of
Mississaugderms of Refeence forPedestriarWind Comfort and Safettudies architectural drawings
providedin July 2020surrounding street layouts, agll as existing and approved future building massing

information and recent site imagery.

A complete summary of the prediatevind conditions is provided in Section 5.2 of this report, and is also
illustrated in Figures 2BB,aswell as Tables AA2 andB1-B4 inthe appendicesBased on wind tunnel
test results, meteorological data analyséd experience with similar developments in Mississawga,
conclude that conditions ovgredestriansensitive areas within and surrounding the development site

will be aceptable for the intended pedestrian uses on a seasonal basis.

Regarding wind conditions over the Level 5 outdaueaity terraces, conditions wijlenerallybe suitable
for sitting or more sedentary activities during the summer monthsalmer conditions are desired across
the full terrace spaces and into the shoulder seasons of spring and auttian mitigation is

recommended as described in Section 5.2.

A comparison of the existing versus future wind comfort surrounding the studyrsiieates that the

proposed development will have a generally neutahegativeinfluence onexistinggradelevel wind
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conditions with improvements over areas of the sidewalk along Hurontario Stéd#tough somewhat
windier conditions will occur ovearreas along the Central Parkway West and Hurontario Street sidewalks,
as well as across the parking lot to the south, damdscape area to the southeast, conditions will

neverthelesgsemain acceptable fothe intendedpedestrianusesthroughout the year

Within the context of typical weather patterns, which exclude anomalous localized storm events such as
tornadoes and downbursts,onareas over the study site were found to experience conditions that could

be considered unsafe.
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1. INTRODUCTION

This report describes a pedestrian level wind study undertaken to assess wind conditions for a proposed
mixeduse, twotower residential development located 8420 &3442 Hurontario Straen Mississauga
Ontario.The study was performed in accordance witdustry standardvind tunnel testing techniques,

the City of MississaugbBerms of Reference fétedestriaiWind Comfort and Safet$tudiesarchitectural
drawingsprovidedin July 2020 surrounding street layouts and existing and approved feitbuilding

massing informationas well as recent site imagery.

2. TERMS OF REFERENCE

The focusof this pedestrian wind study is th@roposedmixeduse, twotower residential deviopment
located at3420 & 3442 Hurontario Streéh MississaugaOntario.The study site is situated at tlsouth
corner of the intersection of Hurontario Street to the northeast and Central Parkway West to the

northwest.

The study building comprisdower A (36 storeys) andwer B (30 storeysjituatedeast and wesbn a
shared fourstorey podiumof approximately rectangular planform, with the long axis orientddng
Hurontario StreetAt grade, a coveredrivewayaccessed from Hurontario Streebisects the podium at
gradelevel,providingaccess tdoading areas and ramp toabovegrade parking occupying Levels 2 to 4,
before continuing along the south elevatifar access to a ramp to twlevels of belowgrade parkingnd
connecting with Central Parkway We&n the northside, the ground floor comprises two residential
lobbiesfronting the covered drivewayand office spaces that continue around to the east and west sides
of the building. The remainder of the grounddt is occupied by building support serviéeseach bwer.

At Level 5, the building sets back from all directions to the base of the towerslakihgindoor amenity
areato accommodate outdooamenityterracesand green roof space on the podium rooftop. Towers A
and B then rise witluniform square planfoms up to Levels 36 and 30, respectively, before mechanical

penthouses complete the development.

Regarding wind exposures, the ndeald surroundings of the deslopment (defined as an area falling
within a 200metre radius of the site) are characterizbga low-density concentration of primarillpw-

and mediumrise buildingsas well as surface parking, in all directions, with existing and filiigterise
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buildings to thesoutheast andhorthwest. More specifically, The Fairmont (16 storeys) is locaiteatttly
southeast of the study building, and the approv@gtstorey development at 3480 Hurontario Street is
located to the northweshacross Central Parkway VWdiom the study buildingThe farfield surroundings
(defined as the area beyond the near fialdd within a twoekilometer radius)are dominated by lowrise
suburban buildings in all directions, widense clusters ofmediumriseand highrise buildingfrom the

westrotating clockwise to the northast

Gradelevel areas investigated include siddissg laneways, parking areas, landscaped spaces, building
access pointsand nearby transit stop&Vind comfort is also evaluated over thevel5 outdoor amenty
spaces. Figures 1A and 1Billustrates theexisting and proposedtudy sites and surrounding e@ntext,

respectivelyand Photographs 1 througlf depict the wind tunnel model used to conduct the study.

3. OBJECTIVES

The principal objectives of thistudy are to (i)determine pedestrian level wind comfoend safety
conditions at key areas within and rsounding the development site(ii) identify areas where wind
conditions may interfere with thintended uses of outdoor spaces; (iicommend suitable migiation

measures, where requirednd(iv) evaluate the influence of the proposed development ba éxisting

wind conditionssurroundng the site

4. METHODOLOGY

The approach followed to quantify pedestrian wind conditions over the site is based on wind tunnel
measurements of wind speeds at selected locations on a redscald physical model, meteorologl
analysis of theMississauga agewind climate and synthesis of wind tunnel data with industogcepted
guidelined. The following sectionslescribe the analysis procedures, including a discussion of the

pedestrian comforand safetyguidelines.

AdetailedPLW studys performed to determine the influence of local windsthe pedestrian level foa

proposed developmentThe physical modebf the proposed development and relevant surroundings,

! City of Mississauga Urban Design Terms of Reference, Wind Comfort and Safety Studies, June 2014
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illustrated in Photographs through 6 following the mai text, was constructed at a scale of 1:400. The
wind tunnel model includes all existing buildings and approved future developments withinsadldl
diameter of approximatel$40 metres The general concept and approach to eviannel modelling is to
provide building and topographic detail in the immediate vicinity of the study site on the surrounding
model, and to rely on a length of wind tunnel upwind of the model to develop wind properties consistent

with known turbulent inensity profiles that repremnt the surrounding terrain.

An industry standard practice is to omit trees, vegetation, and other existing and planned landscape
elements from the wind tunnel model due to the difficulty of providing accurate seasonal repatigent
of vegetation. The oission of trees and other landscaping elements produces slightly more conservative

wind speed values.

The PLW study was performed by testintptal of 66 sensor locations on the scale model in Gradient
WA Y RQ& ¢ AGF ResdbizgngcsbBRvere located at grade and the remainiten sensors were
located over the Levél amenity terraceWind speed measurements were performed for each of@be
sensors for 36 wind directions at 10° intervals. Figlifeand 1B illustratéhe existing and proposestudy
sitesand surrounding contextgspectivelywhile sensor locations used to investigate wind conditions are

illustrated in Figures 2A throudB

Mean and peak wind speed values for each location amdl wirection were calculad from reaitime

pressure measurements, recorded at a sample rate of 500 samples per second, and taken over a 60
second time period. This period at moesglale corresponds approximately to one hour in$athle, which

matches he time frame of fubscalemeteorological observations. Measured mean and gust wind speeds

at grade were referenced to the wind speed measured near the ceiling of the wind tunnel to generate
mean and peak wind speed ratios. Ceiling height in the winddurapresents the depth dhe boundary

f1 88N 2F GAYR Ff26Ay3a 20SN) GKS SENIKQ& &dzNFI OSs
layer, mean wind speed increases up to the gradient height and remains constant therdaftendices

C and D provide greater detail of the theory behind wind speed measuremeftsnd tunnel

N

measurements for this project, conducted ima@ient Winddd GAY R (Gdzyy St FI OAf AGER
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guidelines found in the National Building Code of Canad&R0Of R 2 ¥ nk&l Studies oftBdddings
FYR {0NHzOGdzNBaQ> !'{/9 alydzZadf 1t wSLR2NIA 2y 9y3IAYySS

A statistical model for winds ifioronto, representative of thississaugarea, was developed from
approximately 4€years of houly meteorological wind data recorded at Pearson International Airport,
and obtained from the local branch of Atmospheric Environment Services of Environment Canada. Wind
speed and direction data were analyzed for each month of the year in order to detetharstatistically
prominent wind directions and corresponding speeds, and to characterize similarities between monthly
weather patterns. Based on this portion of the analysis, the four seasons are represented by grouping
data from consecutive months badeon similarity of weather patterns, and not according to the

traditional calendar method

The statistical model of the Mississauga area wind climatech indicates the directional character of

local winds on a seasonal basis, is illustrated on theviiligp page. The plots illustrate seasonal
distribution of measured wind speeds and directions in km/h. Probabilities of occurrence of different wind
speeds are represented as stacked polar bars in sixteen azimuth divisions. The radial direction represents
the percentage of time for various wind speed ranges per wind direction during the measurement period.
The preferred wind speeds and directions can be identified by the longer length of the bars. For
Mississaugathe most common winds concerning pedestreamfort occur from the southwest clockwise

to the north, as well as those from the east. The directional preference and relative magnitude of the wind
speed varies somewhat from season to season, with the summer months displaying the calmest winds

relative to the remaining seasonal periods.
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SEASONAL DISTRIBUTION OF WINDS FOR VARIOUS PROBABILITIES
PEARSON INTERNATIONAL AIRPORT, TORONTO, ONTARIO
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NGRTH NORTH,
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EAST WEST
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18% - - : 15% .
EAST  WEST
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‘Wind Speed (km/h)

0-5 5-7 7-10 10-15 15-25 25-35 35-55 >=b5

Notes:
1. Radial distances indicate percentage of time of wind events.

2.  Wind speedsre mean hourly in km/hmeasued at 10 m above the ground.

BETRealty Ltd. And 3420 Hurontario Street Inc. / Kirkor Architects
3420 & 3442 HURONTARIO STREESSISSAUGREDESTRIAN LEVEL WIND 8TUD
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Pedestrian comfortand safety guidelinesare based onthe mechanical effectsof wind without
consideration of other meteorological conditions (i.e. temperature, relative humidifyie comfort
guidelinesassumethat pedestrians are appropriately dressed for a specified outdoor activity during any

given seasoriSince both mean and gust wind speeds affect pedestrian comfort, their combined effect is
defined in the City of MississaugabanDesign Terms of ReferericéMore specifically, the criteria are

defined as a Gust Equivalent Mean (GEM) wind speed, which is the greater of the mean wind speed or the
3dzad 6AYR &aLISSR RAQPGARSR 08 mMoypd ¢KPBeasdfNJR { DLISSR
(presented on the following page), which describes the effects of forces produced by varying wind speed

levels on objects.

Fourpedestrian comfort classes and corresponddtgMwind speed ranges are used to assess pedestrian
comfort, whichinclude: (i) Sitting; (ii) Standing; (iii) Walkirand (iv) Uncomfortable. More specifically,

the comfort classes, wind speed ranges, and limiting criteria are summarized as follows:

()  Sitting ¢ GEM wind speeds below 10 km/h occurring more than 80% of ithe tvauld be

considered acceptable for sedentary activities, including sitting.

(i)  Standingg GEM wind speeds below 15 km(he. 1615 km/h)occurring more than 80% of the

time are acceptable for activities such as standing, strolling or more vigorougiestivi

(i) Walking¢ GEM wind speeds below 20 km(he. 1520 km/h) occurring more than 80% of the

time are acceptable for walking or more vigorous activities.

(iv)  Uncomfortableq Uncomfortable conditions are characterized by predicted values that fall below
the 80% crierion for walking. Brisk walking and exercise, such as jogging, would be acceptable for

moderate excesses of this criterion.

Gust wnd speeds greater than 90 km/h, occurring more than 0.1% of the time on an annual basis, are
classified as dangerouBromcalculations of stability, it can be shown that gust wind speeds of 90 km/h
would be the approximate threshold wind speed that would caaselnerable member of the population

to fall.
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91 1 Chwt
Light Breeze Wind felt on faces
3 Gentle Breeze 815 Leaves and small twigs in constant motion; Wind

extends light flags

4 Moderate Breeze 15.22 Wind raises dust and loose paper; Small branches

moved

5 Fresh Breeze 22-30 Small trees in leaf béagto sway
Large branches in motion; Whistling heard in

6 Strong Breeze 30-40 electrical wires; Umbrellas used with difficulty

7 Moderate Gale 4050 Whole trees in motion; Inconvenient walking agains
wind

8 Gale 50-60 Breaks twigs off trees; Generaltypedes progress

OELISNASYOS FyR NBaSINOK 2y LIS2LX SQa LISNOSLIAZY
speed levels are exceeded for more th2B% of the time, the activity level would be judged to be
uncomfortable by most people. For imasice, if GEM windpeeds of 10 km/h were exceeded for more
than 20% of the time, most pedestrians would judge that location to be too windy for sitting or more
sedentary activities. Similarly, if GEM wind speeds of 20 km/h at a location were exceedextddham

20% of thetime, walking or less vigorous activities would be considered uncomfortable. As most of these
criteria are based on subjective reactions of a population to wind forces, their application is partly based

on experience and judgment.

Oncethe pedestrian wingpeed predictions have been established across the study site, the assessment
of pedestrian comfort involves determining the suitability of the predicted wind conditions for their
associated spaces. This step involves comparing theéqgeeeidcomfort clas$o the desired comfort class,
which is dictated by the location type. An overview of common pedestrian location types and their desired

comfort classes are summarized on the following page.

BETRealty Ltd. And 3420 Hurontario Street Inc. / Kirkor Architects
3420 & 3442 HURONTARIO STREESSISSAUGREDESTRIAN LEVEL WIND 8TUD
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Location Types Desired Comfort Classes

Primary Buildingentrance Standing
Secondary Building Access Point Walking

Public Sidewalks / Pedestrian Walkways Walking

Outdoor Amenity Spaces Sitting / Standing
Cafés / Patios / Benches / Garts Sitting / Standing
Plazas Standing / Walking
Transit Stops Standing

Public Parks Sitting / Walking
Garage / Service Entrances Walking
Vehicular DrogOff Zones Walking
Laneways / Loading Zones Walking

Following the comparison, the location ssiggned a descriptor that indicates thitabilityof the location

for its intended useThe suitability descriptors are summarized as follows:

1 Acceptable The predicted wind conditions are suitable for the intended useth@fassociated

outdoor spaces whout the need for mitigation.

1 Acceptable with Mitigation The predicted wind conditions are natceptablefor the intended
use of a spagehowever, followng the implementation of typical mitigation measures, the wind

conditions are expected to satidfiye required comfort guidelines

1 Mitigation TestingRecommendedThe effectiveness of typical mitigation measures is uncertain,
and additional wind tunnel t&ing is recommended to explore other options and to ensure

compliance with the comfort guidelines.

1 Incompatible The predicted wind conditionsill interfere with the comfortable and/or safe use

of a spaceand cannot be feasibly mitigated to acceptabledks.

BETRealty Ltd. And 3420 Hurontario Street Inc. / Kirkor Architects
3420 & 3442 HURONTARIO STREESSISSAUGREDESTRIAN LEVEL WIND 8TUD
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5. RESULTS AND DISCUSSION

TablesAl throughA2 in AppendixA provide a summary of seasonal comfort predictidmseach sensor
locationunder the future massing scenario considering the study buildimyall approved surrounding
developments The ables indicatéhe 80% norexceedance gust wind epds and corresponding comfort
classificatios as defined in Section 4.4in other words, a gust wind speed threshold &1 for the
summer season indicates that 80% of the measured data falls at or d&dvikm/h during the summer
months and conditionsire therefore suitable for standing, as the 80% threshold value fallsnniltie
exceedance range oD115 km/h for standing.The tables include the predicted threshold values for each
sensor location during each seas@tcompanied bythe correspondingpredicted comfort class (i.e.

sitting, standing, walking, etc.)

The most ggnificant findings of the PLW are summarizedhe Section 5.2To assist with understanding
and interpretation, predicted conditions for the proposed development are also ilkestran colaur-
coded format irfFigures 2A through 5Bonditions suitabledf sitting are represented by the calbgreen,
while standing is represented by yellpwalking by blueand uncomfortable by magentiMeasured mean
and gust velocity ratiosyhich constitutes the raw data upon which the results are baseitl,be made

available upon request

Based on the analysis of the measured data, consideration of local climate data, and the suitability
descriptors providd in TablesA1l-A2 in Appendix A, thisection summarizes the most sigrdiit findings of

the PLWstudywith respect to future conditionsggs follows:

1. The majority ofpublic sidewalkslanewaysandscaped spacesnd parking areas within and
surrounding he developmentwill experience wind conditions suitable for walking or better
during each seasonal period, which is acceptablportion of internal walkway near the loading
are and garbage room (Sensor 32) experiences uncomfortable wind conditions ttheriwvinter
months. Given the marginal exceedance of the walking comfort level, and that this area is not a

high-traffic pedestrian area, these conditions are considered acceptable.
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2. The residential lobby entrances flanking the central laneway (Sensorsid8b% andmany
entrances to graddevel office spaces will be comfortable for standing or better on a seasonal
basis. Exceptions include the office entrafamatiors along the easind westelevatiors (Sensors
23, 24, and 44 and the north corner officentrances (Sesor 48), which will experience walking
conditions in the winterAs these doorways are recessed witthie buildingfacade the noted

conditions are considered acceptable

3. Allsecondaryand service building access pointl be suitable for walking or better throughout

the year which is acceptable

4. The nearby transit stops (Sensors 12 and 29)beilluitablefor standing or better throughout

the year, which is acceptable.

5. TheLevel 5 outdoor amenity terras€Sensors 566) willgenerallybe comfortablefor sitting or
more sedentary activities thraghout the summer monthswith severalareastransitioning to
include standing or walkingonditionsnear the centre and east side of the podium into the
shoulder seasons of spring and auturifrseating areas will be provided ovwke windier portions
of the podium roofduring the summer months, or calmeonditionsare desired toextend into
the autumn and spring across the full terrace sparcis recommended toaise the full perimeter
guard to 2.0metres above the walking surfacend/or provide targetedvertical wind barriers
upwind of designatedeating areasCanopés or pergolas provided for seating areas near the
south fagades of the towers may also be considered to reduce downwash flows over these spaces.
The exact configur@n of such mitigation can be coordinated with the design team as the

landscape plan progsses.

6. Within the context of typical weather patterns, which exclude anomalous localized storm events
such as tornadoes and downbursts, no areas over the study site fsund to experience wind

conditions that are considered unsafe.

To evaluate the influence of the study building on existing wind conditions at and near the studnsite
additional pedestrian level wind test @as performed for the existing site massing without the study

building present A comparison ofwind comfort resultsfor the existingand future configuratiors is
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provided in TablesB1 to Bl in Appendix Bwhichprovidea summary of the comparative wirmbmfort
predictions based on annualfveraged wind statisticsSThefuture and existing massing scenarios are

shown in Photographs 1 through 6 following the main text.

Pedestrian wind comfort resulting ém the constructon of the study buildingind future surrounding
developmentamay be described as beingnchangedimproved orreducedas compared to the existing
conditions These designations are not strictly determined by the predipedentage values, rather by

the change to the predicted comfort class.

A review of TableB1to B4 indicates that winccomfort at mod gradelevel areas will remain unchanged
or reduce upon the introduction of the proposed study buildingjth improvementsoccurring over
portions of thesidewalk along Hurontario Street (Sensors 12, 30, an8430Althowgh wind speeds
marginally increason portionsof the sidewalks alonGentral Parkway West (Sensors 15, 41, 43, 44, and
46-48) and HurontaridStreet(Sensors 8, 11, 13, 27, and 49), all asover the 30 Central Parkway
Westparking lot to the south (Sensors-28), and the25 FairviewRoad Westandscapedarea to the
southeast §ensors 4), conditiongeverthelesgemain acceptable for their intendgukdestrianuseson

a seasonal basis

6. CONCLUSIONS AND RECOMMENDATIONS

This report summarizes theethodology, results, and recommendat®melated to apedestrian level
wind studyfor the proposedmixeduse development bcated at3420 & 3442 Hurontario Streeh
MississaugaOntario.The study was performed in accordance witdustry standard wind tunnel testing

and data analysis procedige

A complete summary of the predicted wind conditions is provided in Section 5.2 of this report, and is also
illustrated in Figures 2BB,aswell asTablesA1-A2 and B1B4 in the appendices. Based on wind tunnel

test results, meteorological data analys@d experience with similar developments in Mississawga,
conclude that conditions ovgredestriansensitive areas within and surrounding the development site

will be aceptable for the intended pedestrian uses on a seasonal basis.

Regarding wind conditions over the Level 5 outdoor amenityatees, conditions witienerallybe suitable

for sitting or more sedentary awities during the summer month#.calmer conditions are desired across
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the full terrace spaces and into the shoulder seasons of spring and auttian mitigation is

recommerded as described in Section 5.2.

A comparison of the existing versus future dicomfort surrounding the study site indicates that the
proposed development will have a generally neut@mhegativeinfluence onexistinggradelevel wind
conditions,with improvements over areas of the sidewalk along Hurontario Steshough somewha
windier conditionswill occur over areas along the Central Parkway West and Hurontario Street sidewalks,
as well as across the parking lot to the south, dmtdscapedarea tothe southeast, conditions will

neverthelesgemain acceptable fothe intendedpedestrianusesthroughout the year

Within the context of typical weather patterns, which exclude anomalous localized storm events such as
tornadoes and downbursts, no areages the study site were found to experience conditions that could

be consideredinsafe.

This concludes our pedestrian level wind study and report. Please advise the undersigned of any questions

or comments.

Sincerely,

Gradient Wind Engineering Inc.

/

/

4 ; 7 />( o (7,\'

Angelina GomeS8Eng., EIT Andrew Sliasa$4.A.Sc., P.Eng.,
Junior Wind Scierst Principal

GW20-155WTPLW
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PHOTOGRAPH CLOSBP VIEW OEXISTING CONTEXT MODEDQKING SOUTH

PHOTOGRAPH CLOSBEP VIEW OEXISTING CONTEXT MODEDKINGORTH
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PHOTOGRAP3 STUDY MODEL INSIDE THE GWE WINREL LOOKING DOWNWIND
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PHOTOGRAPH STUDY MODEL INSIDE TMEEGVIND TUNNEL LOOKING UPWIND
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PHOTOGRAPH CLOSBP VIEW OF STUDY MODEL LOOKING SOUTHWEST

PHOTOGRAP# CLOSBP VIEW OF STUDY MODEL LOOKNMDRE HEAST
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