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1. Purpose of the Air Quality Investigations Report 

This report documents the air quality investigations undertaken by RWDI as part of the Western Vaughan 

Transportation Improvements Individual Environmental Assessment (WV IEA).  These investigations 

included the assessment and comparative evaluation of alternative alignments as well as a detailed impact 

assessment of the preferred alternative. 

 

 

2. Study Area for Investigations 

In accordance with the approved WV IEA ToR, the study area includes the western portion of the City of 

Vaughan from Highway 400 to the east, Highway 50 in the west, Steeles Avenue to the south and Teston 

Road to the north (see Figure 1).   

 

Nine Alternatives to the Undertaking were evaluated based on a comprehensive list of criteria, indicators and 

measures which considered environmental (natural, social, built, and cultural environment), technical and 

financial factors. Based on the evaluation results, as well as input and feedback received from agencies and 

the public, Alternative #8 (Other Additional Area Road Improvements) was identified as the Preferred 

Alternative to the Undertaking. 

   

As per the approved ToR, the study area was reviewed following the identification of the preferred alternative 

to the Undertaking.   As a result, the study area for field investigations was defined to reflect the following 

specific road and transit improvements associated with the Preferred Alternative to the Undertaking: 

 

 Widening Major Mackenzie Drive West to 6 lanes, including transit / high occupancy vehicle 

(HOV) lanes, from Highway 400 to Highway 50;  

 Widening Rutherford Road to 6 lanes, including transit / HOV lanes, from Weston Road to 

Highway 50;   

 Widening Highway 27 to 6 lanes, including transit / HOV lanes, from Major Mackenzie Drive 

West to Steeles Avenue;  

 Widening Highway 27 to 4 lanes, from Major Mackenzie Drive West to Teston Road;    

 Widening Weston Road to 6 lanes including transit / HOV lanes, from  Major Mackenzie Drive 

West to Steeles Avenue; 

 Widening Pine Valley Drive to 6 lanes including transit / HOV lanes, from Highway 7 to Steeles 

Avenue;     

 Widening Highway 50 to 6 lanes, from Major Mackenzie Drive West to Rutherford Road,  and 

from Highway 7 to Steeles Avenue; 

 Rerouting Major Mackenzie Drive immediately west of Highway 27, to align with Major 

Mackenzie Drive east of Highway 27.  

 

The study area is shown in Figure 1. 
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Figure 1. Western Vaughan Transportation Improvements IEA Study Area 
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3. Air Quality Study Team 

RWDI AIR Inc. (RWDI) was retained by York Region as part of AECOM’s consulting team to complete the air 

assessment for the WV IEA.  The Air study team consisted of the following RWDI staff. Their specific roles 

are as follows: 

 

 Mike Lepage, M.S., CCM, Principal:  

Supervised all technical aspects of the study and was responsible for ensuring that all work 

conformed to RWDI’s standards for quality assurance. 

 Alain Carrière, B.A., Dipl. Ecotox., Project Manager:  

Responsible for timely execution and delivery of project deliverables and primary 

communications with the Western Vaughan Project Team. 

 Ajay Madan, P.Eng., Project Engineer:  

Conducted the technical work under the direction of the Senior Scientist/Engineers, Project 

Manager and Project Director.   

 Sharon Schajnoha, P.Eng., Senior Engineer:  

Provided direction and senior support for the technical work, as well as quality assurance. 

 

 

4. Overview of Methodology 

Nine Alternatives to the Undertaking were evaluated using a screening level approach, while a more detailed 

assessment of the preferred undertaking was conducted to quantify impacts at sensitive receptors near the 

roadway.  The detailed assessment followed the approach outlined below: 

 

 Identification of contaminants of interest. 

 Use of representative historical monitoring data to establish background concentrations for each 

contaminant, due to various other sources in the surrounding area other than the highway. 

 Use of vehicle emissions modelling techniques to predict tailpipe and road dust emissions 

associated with the highway traffic for the Pre-Construction and Future-Build scenarios. 

 Use of a computer simulation of atmospheric dispersion to predict maximum contaminant 

concentrations at representative sensitive receptors due to emissions from the highway traffic. 

 Combining of the dispersion model results with the background concentrations and comparing 

the resulting cumulative concentrations to applicable air quality criteria.  

 

The methodology for both the assessment of the Alternatives to the Undertaking and the detailed 

assessment of the Preferred Undertaking are detailed in the following sections. 

 

4.1 Summary of Basic Approach 

Computer simulations are a common approach to assessing the emission and dispersal of air pollutants from 

an emission source, such as vehicular traffic on a roadway.  These simulations are known as dispersion 

models.  They can be used to predict the roadway contribution to air pollutant levels at selected downwind 

locations (receptors) under a variety of weather conditions.  The results can then be added to historical 

monitoring data that represent background pollutant levels associated with all other emission sources in the 

area, besides the particular roadway being modelled. 
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Initially, a simplified, screening approach was used to evaluate nine alternatives to the Undertaking.  

Dispersion modelling was performed for a generic straight section of roadway.  This straight section of 

roadway was modelled for a range of lane configurations and vehicle speeds, so that the effect of roadway 

widening and traffic changes could be gauged.  Pollutant levels were predicted as a function of distance from 

the generic roadway. 

 

For the detailed assessment of the preferred alternative, the actual roadway configurations were modelled, 

and the impacts were assessed at actual sensitive receptor locations.  This was done for a Pre-Construction 

and Future-Build scenario in order to show the anticipated air quality changes associated with the preferred 

alternative. 

 

4.2 Chemical Compounds of Concern 

The main substances contained in the exhaust gases of internal combustion engines are water vapour and 

carbon dioxide, both of which are non-toxic.  However, small amounts of toxic gases and particles are also 

emitted.  Some toxic substances are also emitted by evaporation of fuel from the tank, brake and tire wear, 

and re-suspension of loose particles on the road surface (silt) by the action of the vehicle tires.  Table 4.1 

shows the key Chemical Compounds of Concern (CoCs) associated with motor vehicles.  

 

Table 4.1   Chemical Compounds of Concern 

Contaminant Symbol or Chemical Formula 

Carbon Monoxide CO 

Nitrogen Dioxide NO2 

Respirable Particulate Matter PM2.5 

Inhalable Particulate Matter PM10 

Benzene C6H6 

1-3 Butadiene C4H6 

Formaldehyde CH2O 

Acetaldehyde CH3CHO 

Acrolein C3H4O 

 

These CoCs are emitted by a variety of combustion sources and are always present at in the outside air.  

They have long been linked to various health effects in humans, and considerable research on their effects 

has occurred over the last several decades.  Government health and environment agencies have reviewed 

the research evidence and have established desired threshold levels for each CoC.  If the levels in the 

outdoor air can be kept below the thresholds, then either no effect is observed or the effect is considered 

small enough that it presents an acceptably low level of risk to the population. 

 

The Ontario Ministry of the Environment (MOE) has established Ambient Air Quality Criteria (AAQCs) for the 

CoCs, which are effects-based levels in air, based on health and/or other effects.  They are used in 

environmental assessments, special air monitoring studies and assessments of general air quality to 

determine the potential for adverse effects.  The MOE has also established standards (Ontario Regulation 

419/05) that are legal requirements for emitters in Ontario to meet.  Most of the standards are based on the 

AAQCs but, in some cases, the standard and AAQC for a contaminant differ from each other.  O.Reg. 

419/05 does not apply to discharges of contaminants from motor vehicles, and therefore AAQCs alone were 

used in the present assessment.   
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In addition to provincial AAQCs, the Federal Government and the Canadian Council of Ministers of the 

Environment (CCME) have established National Ambient Air Quality Objectives and Canada-Wide Standards 

(CWS) for some contaminants [2, 3].  Of particular relevance is the CWS for PM2.5 (respirable particulate 

matter), since PM2.5 currently does not have a provincial AAQC in Ontario. 

 

The criteria used to assess potential impacts from the Undertaking are summarized in Table 4.2.  They are 

expressed in units of micrograms of substance per cubic metre of air (µg/m
3
), where a microgram is one 

millionth of a gram.  These criteria represent target levels and are not specifically enforceable for motor 

vehicle emissions. 

 

Table 4.2   Summary of Relevant Air Quality Thresholds (µg/m
3
) 

Pollutant Criterion (µg/m³) Averaging Period Source Reference 

PM2.5 30 24-hour CWS [3] 

30 24-hour AAQC [1] 

PM10 50 24-hour AAQC [1] 

CO 36,200 1-hour AAQC [1] 

15,700 8-hour AAQC [1] 

NO2 400 1-hour AAQC [1] 

200 24-hour AAQC [1] 

Benzene 2.3 24-hour AAQC (proposed) [6] 

0.45 Annual AAQC (proposed) [6] 

1,3-Butadiene 10 24-hour AAQC (proposed) [7] 

2 Annual AAQC (proposed) [7] 

Acrolein 4.5 1-hour AAQC [8] 

0.4 24-hour AAQC [8] 

Acetaldehyde 500 30-minute AAQC [1] 

500 24-hour AAQC [1] 

Formaldehyde 65 24-hour AAQC [1] 

 

Prior to the dispersion modelling, the CoCs shown in Table 4.2 were screened to identify a short list of CoC 

for further analysis.  The COCs of greatest concern are those that have a combination of relatively low 

health-based threshold and relatively high emission rates from motor vehicles.  Table 4.3 compares typical 

future motor vehicle emission rates to health-based AAQCs applicable to a 24-hour averaging period.  The 

ranking shows that those having the highest emission rates relative to the criterion are benzene, NOX and 

particulate matter (PM10 and PM2.5).  In the case of benzene, however, the AAQC is a proposed threshold 

that has not yet been formally adopted. 

 

Table 4.3   Ranking of CoCs 

Pollutant Criterion (µg/m³)
[1]

 Average Vehicle Emission Rate in 2021 (g/km)
 [2]

 Rank 

PM2.5 30 0.03 4 

PM10 50 0.1 2 

CO 15,700 3.7 6 

NOx 200 0.3 3 

Benzene 2.3 0.006 1 

1,3-Butadiene 10 0.0006 5 

Acrolein 4.5 0.0001 7 

Acetaldehyde 500 0.0007 8 

Formaldehyde 65 0.002 9 

Notes: [1] Criterion based on a 24-hour averaging period with the exception of CO and acrolein, which were 

based on 8-hour and 1-hour averaging times, respectively. 

[2] Emission rates based on 60 km/h, 6% heavy duty vehicles and winter conditions. 
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For the detailed assessment of the Preferred Undertaking, NO2 and respirable particulate matter (PM2.5) 

were carried forward to represent all CoC’s for the dispersion modelling.  PM2.5 was adopted rather than 

PM10, as it has stronger evidence for a link to human health effects.  Additionally, appropriate background 

conditions, as discussed in the following section, are not readily available for PM10 as the MOE stopped 

monitoring this contaminant several years ago.  

 

For the screening-level evaluation of the nine alternatives to the Undertaking, only NO2 was considered.   At 

that stage of evaluation, the results were used only to consider relative change between various lane 

configurations.  It was expected that the selection of other contaminants would have yielded similar results. 

 

4.3 Background Air Quality Conditions 

The current background pollutant levels in the study area were characterized with archived air quality 

monitoring data from the MOE [5]. The MOE operates a station in Brampton (525 Main Street N., Peel 

Manor) that is relatively close to the study area and in a similarly suburban area.  It reflects typical 

contributions from background traffic on various roads, and all other miscellaneous emission sources in the 

surrounding area.  It also reflects contributions from long-range transport of certain pollutants (e.g., PM2.5) 

into the region from upwind regions (e.g., transport of pollutants from the Ohio Valley of the U.S. into 

Southern Ontario). 

 

The contaminants measured at this station include carbon monoxide (CO), nitrogen dioxide (NO2), respirable 

particulate matter (PM2.5), and ozone.  Monitoring data for these contaminants were obtained from annual 

“Air Quality in Ontario” reports published by the MOE.  In all cases, the most recent 5-years of monitoring 

data were used to develop the ambient background concentrations. 

   

Table 4.4 provides a summary of the data for NO2, PM2.5, and also ground-level ozone.  Ozone is not directly 

emitted by motor vehicles, but is included in the table because it reacts with motor vehicle exhausts.  In 

particular, it affects the proportion of emitted oxides of nitrogen that ultimately take the form of NO2. 

 

It can be seen that 1-hour and 24-hour background concentrations of NO2 and PM2.5 are generally well below 

their applicable criterion; however, PM2.5 concentrations occasionally exceed the criterion, as indicated by 

the maximum value of 48 µg/m³, which is about 60% above the criterion of 30 µg/m³.   These occasional 

excursions above the criterion are mainly associated with periodic summer smog events, which include a 

significant contribution from long-range transport of pollutants from upwind regions.  

 

Table 4.4   Summary of Ambient Air Measurements (µg/m³) 

Contaminant Averaging Period Annual 90th Percentile
[1]

 Annual Mean
[1]

 Maximum Criterion # of Times > Threshold 

NO2 1 hr 71 33.5 176 400 0 

24 hr 63 N/A 107 200 0 

PM2.5 24 hr 22 8.8 48 30 12 

Ozone 1 hr 97 55 219 165 47 

24 hr 89 N/A 140 n/a n/a 

 Notes: [1] The annual 90th Percentile and Annual Mean values are maximum values from among the 5 years of data.  The 90th Percentile is the 

value that is exceeded only 10% of the time throughout the year. 
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4.4 Emission Rate Calculations 

The standard approach for estimating vehicular emissions is to use computer simulation techniques that are 

based on extensive previous testing of a wide range of vehicles.  MOBILE6.2 model, developed for this 

purpose by the U.S. Environmental Protection Agency (EPA), was used to generate emission factors (i.e., 

emission rates in grams/second, per vehicle, per kilometre of travel).   

 

Vehicle exhaust emissions are sensitive to outside temperature conditions, and tend to be much higher 

during the winter months than during the summer.  For the present assessment, MOBILE6.2 was 

programmed to provide emissions under winter temperature conditions, representing the worst case. 

 

Exhaust emissions also vary widely by type of vehicle, and MOBILE6.2 provides emission factors for several 

different categories (e.g., light duty gasoline vehicle, light duty gasoline truck, heavy duty diesel truck, etc.).  

These individual emission factors were aggregated to produce a composite emission factor for each 

pollutant, representing the average vehicle.  This required information on the mix of different vehicle types 

using the roadway.   

 

In addition to tailpipe emissions, emissions of particulate matter also result from the re-suspension of dust as 

vehicles travel over a roadway surface.  Road dust emissions were calculated based on the draft version of 

U.S. EPA’s AP-42, Chapter 13.2.1, released in June 2010.  The tailpipe emission factor for particulate matter 

is added to the road dust emission factor in order to account for both emission sources. 

 

4.5 Dispersion Modelling 

Air contaminants emitted from vehicles on a roadway will drift downwind and disperse as they travel.  The 

degree to which the contaminants disperse depends on the weather-related factors, such as wind speed and 

amount of turbulence.  The only approach to determine potential future downwind concentrations from a 

proposed Undertaking is through the use of computer simulation that predicts the dispersal of air pollutants 

as they drift away from the roads.  These simulations are referred to as dispersion models. 

 

The U.S. EPA developed a model known as CAL3QHCR that is intended specifically to predict air 

contaminant levels downwind of roadways.  The model takes emission factors and combines them with 

historical hourly meteorological data, information on traffic volumes, and the configuration of the roadway.  It 

uses this information to predict roadway contributions to air quality levels at selected locations (sensitive 

receptors) adjacent to the highway under a variety of weather conditions. 

  

The CAL3QHCR dispersion model predicts air pollutant concentrations near a roadway by first allocating the 

vehicle emissions to linear segments of the roadway, known as roadway links.  A new link must be defined 

whenever the road width, traffic volume, speed, alignment, or type of traffic movement (free flow or queue) 

changes.   

 

A free flow link is defined as a straight segment of roadway having a constant width, height, traffic volume, 

travel speed, and vehicle emission factor.  A queue link is defined as a straight segment of roadway with 

constant width and emission source strength, on which vehicle idling takes place for specified periods of time 

(e.g., at signalized intersections). The model calculates the contribution from all of the relevant links to each 

individual receptor so that the cumulative impact can be determined [11, 12].  
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4.6 Combining Dispersion Model Results with Background Data 

The dispersion modelling predicts pollutant levels contributed by the sections of roadway being studied.  The 

results are added to background data in order to determine the cumulative pollutant level.  Since both the 

roadway contribution and the background concentrations vary widely from day to day (depending on weather 

conditions), it is appropriate to add them together hour-by-hour and day-by-day.   However, a simplified 

approach has been developed that has been shown to provide a good gauge of whether or not the roadway 

contribution will cause health-based thresholds to be exceeded.  This approach consists of adding the 

predicted annual maximum contribution from the roadway to the 90th percentile background concentration.  

If this result is below the AAQC, then it can be concluded that the section of roadway being modelled will not 

cause or contribute significantly to excursions above the AAQC under any weather conditions.   This 

approach was used in the present assessment. 

 

The 90
th
 percentile background concentrations were based on the historic data shown previously in Table 

4.3.  Future levels were assumed to be unchanged from current background levels.  Definitive information on 

how background levels might change in future is not available and cannot be incorporated into the analysis.  

However, it is expected that future background levels will follow historic trends and continue to decline in the 

future for most pollutants.  Therefore, the background levels used in this study provide a conservatively high 

representation of future background concentrations which, in turn, leads to high estimates of future 

cumulative concentrations. 
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5. Assessment of Alternative Methods of Carrying out 
the Undertaking 

5.1 Description of the Alternatives 

The assessment of the Alternatives to the Undertaking looked at the widening of major roadways within the 

subject area from either an initial two or four lane configuration to a final six lane configuration.  For two 

segments of Major Mackenzie Drive and two segments of Rutherford Road, more than one route alignment 

was evaluated.  Figure 2 shows the roadway alignment alternatives.  With the exception of Major Mackenzie 

Road, west of Highway 27, the alternative route alignments were relatively close to each other. 

 

 

Figure 2. Roadway Segments Considered for the Assessment of the Alternatives to the Undertaking 
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5.2 Methodology for Assessment of Alternatives 

The basic approach was described in Section 4.  Further details are provided here.  The emission factors 

were estimated based on the year 2009 and were assessed at two speeds: 80 kilometres per hour and 60 

kilometres per hour, which are the typical speed limits found in the assessment area.  Table 5.1 summarizes 

the applicable parameters used in determining the emission factors for this study. 

 

Table 5.1   MOBILE6.2 Key Model Input Parameters 

Parameter Input  

Pollutants NOX 

Operating Year 2009 

Evaluation Month January 

Ambient Temperature Maximum Daily Temperature = 29.5 F (-1.4 C) 

Minimum Daily Temperature = 15.4 F (-9.2 C) 

Altitude Low 

Absolute Humidity 20 Grains /lb 

Fuel Volatility  Reid Vapour Pressure (RVP) = 9 psi 

Fuel Program Conventional Gasoline East 

Vehicle Speed 80 km/h and 60 km/h 

 

The dispersion modelling was performed for a generic 1 kilometre, east-west segment, using the 

CAL3QHCR dispersion model.  The modelling was completed for various lane configurations (1, 2, 4 and 6 

lanes), assuming that the traffic volume increases linearly with the number of lanes.  A profile of 

concentration was generated, consisting of annual maximum concentrations at distances of 25 m, 50 m, 100 

m, 200 m, 300 m, 400 m and 500 m downwind of the roadway. Table 5.2 summarizes the applicable 

parameters used in the dispersion modelling. 

 

Table 5.2   CAL3QHCR Key Input Parameters 

Parameter Input 

Meteorological Data Year 2007 hourly surface data are from Toronto’s Pearson International 

Airport (6158733) and upper air data are from Buffalo, USA (14733) 

Traffic Volumes Default ITE Distribution used 

Hourly Traffic Volume Distribution 5000 vehicles/lane/day (Average Annual Daily Traffic) 

Deposition Velocity Not Applicable 

Settling Velocity Not Applicable 

Surface Roughness 108 cm – Single Family Residential 

Dispersion Coefficient (Urban or Rural) Urban 

 

 

5.3 Results for Assessment of Alternatives 

5.3.1 Dispersion Modelling Results 

The dispersion model results are shown in Tables 5.3 and 5.4.  It can be seen that the maximum 1-hour 

concentrations of NO2 (including 90
th
 percentile background concentration) are well below the applicable 

AAQC of 400 µg/m³ at all distances from the roadway.  The anticipated maximum change in concentration 

associated with widening of the roadways is shown at the right of the table.  At short distances (i.e., 25 m), 
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the percentage change is relatively large (as much as 45% when the number of lanes is tripled and 18% 

when it is doubled).  At a distance of 500 m from the roadway, the percentage changes are more minor. 

 

 

Table 5.3   Summary of Modelling Results at 80 kilometres per hour for 1-hour NO2. 

Receptor 

No. 

Distance 

from Road 

(m) 

Annual Maximum Cumulative Concentration (µg/m³) % Increase 

1 Lane 2 Lanes 4 Lanes 6 Lanes 2 to 6 Lanes 4 to 6 Lanes 

RN25 25 82 93 114 134 45% 18% 

RN50 50 81 89 107 124 39% 16% 

RN100 100 78 84 95 107 28% 12% 

RN200 200 76 81 90 98 22% 10% 

RN300 300 76 80 88 95 19% 9% 

RN400 400 75 79 86 93 17% 8% 

RN500 500 75 78 84 90 15% 7% 

RS25 25 81 91 110 129 42% 17% 

RS50 50 81 89 106 123 38% 16% 

RS100 100 80 88 103 119 35% 15% 

RS200 200 78 84 95 107 28% 12% 

RS300 300 77 82 91 101 23% 10% 

RS400 400 76 81 90 98 22% 10% 

RS500 500 76 80 88 95 19% 9% 

Note: Receptors labelled “RN” were located north of the modelled roadway, and those labelled “RS” were located to the south. 

 

Table 5.4   Summary of Modelling Results at 60 kilometres per hour for 1-hour NO2. 

Receptor 

No. 

Distance 

from Road 

(m) 

Annual Maximum Cumulative Concentration (µg/m³) % Increase 

1 Lane 2 Lanes 4 Lanes 6 Lanes 2 to 6 Lanes 4 to 6 Lanes 

RN25 25 81 90 108 126 40% 17% 

RN50 50 80 87 102 117 35% 15% 

RN100 100 77 82 92 102 25% 11% 

RN200 200 76 80 87 95 19% 9% 

RN300 300 75 79 86 92 17% 8% 

RN400 400 75 78 84 90 15% 7% 

RN500 500 75 77 82 87 13% 6% 

RS25 25 80 88 105 121 37% 16% 

RS50 50 79 87 102 117 34% 15% 

RS100 100 79 85 99 112 32% 14% 

RS200 200 77 82 92 103 25% 11% 

RS300 300 76 80 89 97 21% 9% 

RS400 400 76 80 87 95 19% 9% 

RS500 500 75 79 85 92 17% 8% 

Note: Receptors labelled “RN” were located north of the modelled roadway, and those labelled “RS” were located to the south. 

 

5.3.2 Evaluation of Each Roadway Segment 

Based on the results of the dispersion modelling, the impact of the roadway improvements were assessed 

for each applicable segment.  These results are summarized in Table 5.5. 
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Table 5.5   Impact of Roadway Improvements for Each Roadway Segment 

Roadway Segment 
Speed 

(km/hr) 

# of Lanes % Increase 

In NO2 Level
 [1]

 Original Final 

Major Mackenzie Drive (All Segments) 60 2 6 33% 

Rutherford Road 

     RR-1 & RR-2A/B 60 2 6 33% 

 Segment RR-3 80 4 6 16% 

 Segment RR-4A/B & RR-5 60 4 6 14% 

Highway 27 80 4 6 16% 

Pine Valley Drive 60 4 6 14% 

Weston Road 60 4 6 14% 

Notes: [1] Refer to Figure 2 for Roadway Segments locations and configurations. 

[2] Average percentage increase within 100 metres of the roadway. 

 

The sensitive receptors within 100 m of the roadway segments would potentially experience increases in 

concentrations of traffic related pollutants as detailed in Table 5.5.  However, the resultant cumulative 

concentrations within 100 m of the segment are below their applicable MOE criteria.  Therefore, the air 

quality impact is considered slight. 

 

For two segments of Major Mackenzie Drive and two segments of Rutherford Road, more than one 

alternative was evaluated.  These alternatives were evaluated individually and the respective results were 

compared.  The results of these comparisons are summarized in Tables 5.6 to 5.9. 

 

Table 5.6   Comparison of Major Mackenzie Alternatives MM-2A, MM-2B, MM-2C and MM-2D 

Segment ID Number of Receptors Within 100 m Potential Impact Criterion Ranking 

MM-2A 2 homes / 1 hotel Increased CoC levels, still within AAQC
[1]

 Tied for Most preferred
[2]

 

MM-2B 2 homes / 1 hotel Increased CoC levels, still within AAQC
[1]

] Tied for Most preferred
[2]

 

MM-2C 1 house Increased CoC levels, still within AAQC
[1]

 Tied for Most preferred
[2]

 

MM-2D 1 house Increased CoC levels, still within AAQC
[1]

 Tied for Most preferred
[2]

 

Notes: [1] Based on modelling of NO2, which was selected as a suitable representative contaminant for all CoCs. 

[2] Since pollutant levels are expected to remain below the AAQC, the alternatives were considered essentially equal in preference 

 

Table 5.7   Comparison of Major Mackenzie Alternatives MM-4A and MM-4B 

Segment ID Number of Receptors Within 100 m Potential Impact Criterion Ranking 

MM-4A 33 homes Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

MM-4B 22 homes Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

Notes: [1] Based on modelling of NO2, which was selected as a suitable representative contaminant for all CoCs.  

[2] Since pollutant levels are expected to remain below the AAQC, the alternatives were considered essentially equal in preference 

 

Table 5.8   Comparison of Rutherford Alternatives RR-2A and RR-2B 

Segment ID 
Number of Receptors  

Affected By Configuration 
Potential Impact Criterion Ranking 

RR-2A 10 homes / 1 church  

1 Christian centre 

Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

RR-2B 10 homes / 1 church  

1 Christian centre 

Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

Notes: [1] Based on modelling of NO2, which was selected as a suitable representative contaminant for all CoCs.  

[2] Since pollutant levels are expected to remain below the AAQC, the alternatives were considered essentially equal in preference 
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Table 5.9   Comparison of Rutherford Alternatives RR-4A and RR-4B 

Segment ID 
Number of Receptors  

Affected By Configuration 
Potential Impact Criterion Ranking 

RR-4A 1 house Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

RR-4B 1 house Increased CoC levels, still within AAQC 
[1]

 Tied for Most preferred 
[2]

 

Notes: [1] Based on modelling of NO2, which was selected as a suitable representative contaminant for all CoCs.  

[2] Since pollutant levels are expected to remain below the AAQC, the alternatives were considered essentially equal in preference 

 

 

6. Assessment of Preferred Alternative 

6.1 Description of Preferred Alternative 

A detailed assessment of the preferred alternative was conducted to quantify impacts at the sensitive 

receptors in the area of improved road segments.  The assessment considered two scenarios: Pre-

Construction, based on the current state of the roadway segments at the year of initial construction (2021 or 

2026), and Future Build, based on the final state of improvements at the completion year of construction 

(2031).  As the proposed roadway improvements cover a large subject area, the modelling assessment was 

simplified to consider four representative roadway sections.  The selected roadway sections were intended to 

represent areas where worst-case impacts were expected to occur.  These sections were selected as they 

generally had higher traffic volumes and close proximity to sensitive receptors.  The selected roadway 

sections are detailed below: 

 

 Weston Road between and including the intersections of, Major Mackenzie Drive and Rutherford 

Road.  Also considered with this segment was the contribution from Highway 400 which runs 

parallel to Weston Road; 

 Highway 27 between Langstaff Road and Highway 7; 

 Pine Valley Drive between Highway 7 and Steeles Avenue West.  Also considered with this 

segment was the contribution from Highway 407 which crosses Pine Valley Drive, and 

 The intersection of Major Mackenzie Drive and Highway 27.  The alignment of this segment 

varies between the Pre-Construction and Future Build scenarios. 

 

Pre-Construction dates were 2021 for all selected sections except for the Weston Road section, for which the 

Pre-Construction date was 2026.  The modelled roadway sections can be seen in figures A1 to A4 in 

Appendix A.  Traffic data, topographic data and data on the highway alignment were provided by AECOM.  

Tables 6.1 to Table 6.4 provide the traffic volumes and posted speeds for the modelled study area, and show 

that there is generally a slight increase in future traffic volumes.  While the widening of roadways entails an 

increase in number of lanes, the new lanes generally consist of HOV/bus lanes and do not add significantly 

more traffic. 
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Table 6.1   Traffic Volumes and Posted Speeds near the Weston Road Segment 

Roadway Segment Name 
[1]

 

Pre-construction 

(2026) 

Traffic Volume 

(AADT) 

Future-Build 

(2031) 

Traffic Volume 

(AADT) 

Heavy Duty 

Vehicles 

(%) 

Posted Speed 

Limit 

(km/hr) 

Weston Road NB - South of Rutherford Road 13,093 14,132 6 / 6 70 

Weston Road NB - South of Major Mackenzie Drive 10,584 11,423 7 / 7 60 

Weston Road NB - North of Major Mackenzie Drive 4,957 5,351 13 / 13 60 

Weston Road SB - North of Major Mackenzie Drive 15,039 16,233 6 / 6 60 

Weston Road SB - South of Major Mackenzie Drive 14,173 23,979 6 / 4 60 

Weston Road SB - South of Rutherford Road 21,989 23,733 4 / 4 70 

Rutherford Road EB - West of Weston Road 24,756 26,720 4 / 4 70 

Rutherford Road EB - East of Weston Road 30,353 32,760 4 / 4 70 

Rutherford Road WB - East of Weston Road 15,359 16,577 8 / 8 70 

Rutherford Road WB - West of Weston Road 12,500 13,492 9 / 9 70 

Major Mackenzie Drive EB - West of Weston Road 16,484 17,792 6 / 6 70 

Major Mackenzie Drive EB - East of Weston Road 21,198 22,880 6 / 6 60 

Major Mackenzie Drive WB - East of Weston Road 14,553 15,707 8 / 8 60 

Major Mackenzie Drive WB - West of Weston Road 13,671 14,755 8 / 8 70 

Highway 400 NB 190,388 205,491 14 / 14 100 

Highway 400 SB 152,782 164,902 14 / 14 100 

 

 

Table 6.2   Traffic Volumes and Posted Speeds near the Highway 27 Segment 

Roadway Segment Name 
[1]

 

Pre-construction 

(2021) 

Traffic Volume 

(AADT) 

Future-Build 

(2031) 

Traffic Volume 

(AADT) 

Heavy Duty 

Vehicles 

(%) 

Posted Speed 

Limit 

(km/hr) 

Highway 27 NB - South of Langstaff Road 12,865 13,558 24 / 24 70 

Highway 27 NB - North of Langstaff Road 16,327 17,187 22 / 22 70 

Highway 27 SB - North of Langstaff Road 21,526 25,485 22 / 22 70 

Highway 27 SB - South of Langstaff Road 22,724 26,108 24 / 24 70 

 

 

Table 6.3   Traffic Volumes and Posted Speeds near the Pine Valley Drive Segment 

Roadway Segment Name 
[1]

 

Pre-construction 

(2021) 

Traffic Volume 

(AADT) 

Future-Build 

(2031) 

Traffic Volume 

(AADT) 

Heavy Duty 

Vehicles 

(%) 

Posted Speed 

Limit 

(km/hr) 

Pine Valley Drive SB - North of Steeles Avenue W. 16,170 20,354 19 / 19 70 

Pine Valley Drive NB - North of Steeles Avenue W. 14,625 18,409 19 / 19 70 

Highway 407 EB 105,562 132,950 19 / 19 100 

Highway 407 WB 97,360 122,620 19 / 19 100 
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Table 6.4 Traffic Volumes and Posted Speeds Near the Major Mackenzie Drive and Highway 27 

Intersection 

Roadway Segment Name 
[1]

 

Pre-construction 

(2021) 

Traffic Volume 

(AADT) 

Future-Build 

(2031) 

Traffic Volume 

(AADT) 

Heavy Duty 

Vehicles 

(%) 

Posted Speed 

Limit 

(km/hr) 

Highway 27 NB - South of Major Mackenzie Drive 11,634 12,543 8 / 8 80 

Highway 27 NB - Between Major Mackenzie Drive and 

Old Major Mackenzie Drive 27,090 13,063 8 / 8 80 

Highway 27 NB - North of Major Mackenzie Drive/Old 

Major Mackenzie Drive 12,138 13,063 8 / 8 80 

Highway 27 SB - North of Major Mackenzie Drive/Old 

Major Mackenzie Drive 19,760 13,783 8 / 8 80 

Highway 27 SB - Between Major Mackenzie Drive and 

Old Major Mackenzie Drive 13,800 13,783 8 / 8 80 

Highway 27 SB - South of Major Mackenzie Drive 17,160 9,826 8 / 8 80 

Major Mackenzie Drive EB - West of Highway 27 10,575 12,672 8 / 8 60 

Major Mackenzie Drive EB - East of Highway 27 31,487 12,965 8 / 8 80 

Major Mackenzie Drive WB - East of Highway 27 30,314 26,475 8 / 8 80 

Major Mackenzie Drive WB - West of Highway 27 11,498 29,617 8 / 8 60 

 

 

6.2 Methodology 

6.2.1 Impact Locations (Receptors) Selected for Study 

The dispersion modelling considered sensitive receptors close to the roadway segments.  These receptors 

generally represented the nearest residences on either side of the roadway segments.  Additionally, lines of 

receptors (15 receptors each), were placed perpendicular to either side of the roadway, and were used to 

examine how the levels of air contaminants vary with downwind distance from the roadway.  The location of 

the sensitive receptors, in respect to the roadway segments, can be seen in Figures A1 to A4 of Appendix A. 

 

6.2.2 Analysis Parameters 

Emission factors were determined using MOBILE 6.2.  For both Pre-Construction and Future Build 

scenarios, vehicles were assumed to be operating at the posted speed limits, with no change in average 

travel speed between scenarios.  For any signalized intersection, it was necessary to obtain emission factors 

to represent the idling that occurs there.  MOBILE6.2 did not directly provide emission factors for engines at 

idle but (as per U.S. EPA guidance), emission factors based on an operating speed of 4 km/hr were used to 

represent idling.  The key parameters in determining these emission factors are listed Table 6.5.  The 

resultant emission factors are provided in Appendix C. 
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Table 6.5   MOBILE6.2 Key Model Input Parameters
[1] 

Parameter Input  

Pollutants NOX and PM2.5 

Operating Year 2021 and 2026 (Pre-Construction) and 2031 (Future Build) 

Evaluation Month January 

Ambient Temperature Minimum Daily Temperature = 30.0 F (-7.3 °C) 

Maximum Daily Temperature = 18.9 F (-1.1°C) 

(Canadian Climate Normal, Toronto, ON) 

Altitude Low 

Absolute Humidity 20 Grains /lb 

Fuel Volatility  Reid Vapour Pressure (RVP) = 9 psi 

Fuel Program Conventional Gasoline East 

Vehicle Speed  100 km/h, 90 km/h, 80 km/h, 70 km/h, 60 km/h, 50 km/h, 40 km/h, 

30 km/h, 20 km/h, 10 km/h and 4 km/hr  

Note: [1] The idle condition is represented by a speed of 4 km/hr since this is the lowest speed 
MOBILE6.2 can model 

 

Dispersion modelling was performed using the CAL3QHCR model.  Table 6.6 summarizes the key 

parameters used in performing the dispersion modelling assessment. 

 

Table 6.6   CAL3QHCR Key Input Parameters 

Parameter Input  

Meteorological Data Year 2005 hourly surface data are from Toronto’s Pearson International 

Airport (6158733) and upper air data are from Buffalo, USA (14733) 

Traffic Volumes Provided by AECOM (refer to Section 6.1) 

Hourly Traffic Volume Distribution Default ITE Distribution used 

Deposition Velocity PM2.5 = 0.1 cm/s 

Settling Velocity PM2.5 = 0.02 cm/s 

Surface Roughness 108 cm – Single Family Residential 

Dispersion Coefficient (Urban or Rural) Urban 

 

Two meteorological datasets were required to run the CAL3QHCR model:  one for upper air data and one for 

surface data.  The data sets used in the analysis were selected based on guidance from the Ontario Ministry 

of the Environment for regulatory dispersion modelling in Ontario [10].  Upper air data were obtained for 

Buffalo, New York (the nearest source of such data) for the year 2005.  Surface data were obtained for 

Lester B. Pearson International Airport in Toronto, also for the year 2005.  These meteorological datasets 

were processed for use with CAL3QHCR.  The meteorological year 2005 was selected as it corresponded 

with the worst-case year for background concentrations. 

 

6.2.3 Ozone Limiting Method 

When oxides of nitrogen (NOx) are emitted in diesel exhaust, their initial composition is dominated by nitric 

oxide (NO).  Once released to ambient air, some of the NO is oxidized in reactions with other pollutants 

(principally ground-level ozone) to produce NO2, which is a contaminant of concern with established air 

quality thresholds. 

 

For the purposes of this assessment, the Ozone Limiting Method (OLM) was used to estimate the maximum 

short-term NO2 concentrations resulting from emissions of NOx.  This method assumes that the conversion of 

NO to NO2 is limited only by the amount of ozone (O3) present in the outside air.  If the concentration of 

available O3 (ppm) is less than that of the NO contributed by the modelled roadway emissions, then the 
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portion of NO that is converted to NO2 equals the available O3.   On the other hand, if the concentration of 

available O3 exceeds that of the NO contributed by the modelled roadway, then all NO is converted to NO2.  

The OLM method also assumes that approximately 10% of the emitted NOx is already in the form of NO2 

before exiting the tailpipe.  The OLM is expressed mathematically as follows: 

 

If 0.9NOx < O3, then NO2 = NOx 

If 0.9NOx > O3, then NO2 = 0.1NOx + O3 

 

For worst-case estimates of cumulative NO2 concentrations, the concentration of O3 was based on the 90
th
 

percentile of measured values from historical monitoring data. 

 

6.3 Summary of Modelling Results: Impact Assessment of the Preferred 
Undertaking  

6.3.1 Major Mackenzie Drive (Highway 50 to Highway 400) 

6.3.1.1 Effects of Change in Local Air Quality on Sensitive Receptors 

Potential Effects 

Tables 6.7 to 6.9 show the modelled impacts at sensitive receptors near the intersection of Major Mackenzie 

Drive and Weston Road, for NO2 on a 1-hour basis, NO2 on a 24 hour basis, and PM2.5 on a 24-hour basis. 

 

Table 6.7 Maximum Predicted NO2 Concentrations at the Intersection of Major Mackenzie Drive and 

Weston Road (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R10 71 65 136 49 120 400 

R11 71 72 143 55 126 400 

R12 71 71 142 53 124 400 

R13 71 58 129 42 113 400 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 
[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

Table 6.8 Maximum Predicted NO2 Concentrations at the Intersection of Major Mackenzie Drive and 

Weston Road (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R10 63 14 77 11 74 200 

R11 63 14 77 11 74 200 

R12 63 14 77 10 73 200 

R13 63 12 75 8.8 72 200 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 
[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 
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Table 6.9 Maximum Predicted PM2.5 Concentrations at the Intersection of Major Mackenzie Drive and 

Weston Road (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R10 22 1.4 23 1.1 23 30 

R11 22 1.1 23 1.2 23 30 

R12 22 1.0 23 1.1 23 30 

R13 22 0.89 23 0.92 23 30 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

Tables 6.10 to 6.12 show the modelled impacts at sensitive receptors near the intersection of Major 

Mackenzie Drive and Highway 27, for NO2 on a 1-hour basis, NO2 on a 24 hour basis, and PM2.5 on a 24-

hour basis. 

 

Table 6.10 Maximum Predicted NO2 Concentrations near the Intersection of Major Mackenzie 

Drive and Highway 27 (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 71 26 97 16 87 400 

R2 71 35 106 34 105 400 

R3 71 28 99 16 87 400 

R4 71 15 86 15 86 400 

R5 71 31 102 22 93 400 

R6 71 27 98 16 87 400 

R7 71 30 101 16 87 400 

R8 71 53 124 14 85 400 

R9 71 22 93 14 85 400 

R10 71 18 89 12 83 400 

R11 71 27 98 18 89 400 

R12 71 28 99 21 92 400 

R13 71 19 90 11 82 400 

R14 71 37 108 22 93 400 

R15 71 36 107 27 98 400 

R16 71 9.5 80 5.8 77 400 

R17 71 37 108 19 90 400 

R18 71 12 83 6 77 400 

R19 71 24 95 15 86 400 

R20 71 19 90 18 89 400 

Notes: [1] Refer to Figure A4 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 
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Table 6.11 Maximum Predicted NO2 Concentrations near the Intersection of Major Mackenzie 

Drive and Highway 27 (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 63 5.8 69 3.7 67 200 

R2 63 7.7 71 8.1 71 200 

R3 63 5.7 69 4.7 68 200 

R4 63 1.8 65 3.8 67 200 

R5 63 8.8 72 5.6 69 200 

R6 63 6.9 70 4.1 67 200 

R7 63 8.5 71 4.2 67 200 

R8 63 14 77 3.4 66 200 

R9 63 5.5 68 3.4 66 200 

R10 63 4.3 67 2.7 66 200 

R11 63 6.8 70 4.8 68 200 

R12 63 7.8 71 5.5 69 200 

R13 63 5.1 68 3.2 66 200 

R14 63 6.7 70 4.1 67 200 

R15 63 6.2 69 3.9 67 200 

R16 63 1.5 65 1.0 64 200 

R17 63 5.3 68 3.5 66 200 

R18 63 1.6 65 1.1 64 200 

R19 63 3.8 67 2.1 65 200 

R20 63 4.7 68 3.1 66 200 

Notes: [1] Refer to Figure A4 in Appendix A for receptor locations. 
[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

 

Table 6.12 Maximum Predicted PM2.5 Concentrations near the Intersection of Major Mackenzie 

Drive and Highway 27 (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 22 0.56 23 0.58 23 30 

R2 22 0.85 23 1.3 23 30 

R3 22 0.62 23 0.76 23 30 

R4 22 0.18 22 0.50 23 30 

R5 22 0.88 23 0.80 23 30 

R6 22 0.69 23 0.58 23 30 

R7 22 0.87 23 0.55 23 30 

R8 22 1.4 23 0.46 22 30 

R9 22 0.55 23 0.45 22 30 

R10 22 0.43 22 0.38 22 30 

R11 22 0.67 23 0.67 23 30 

R12 22 0.81 23 0.85 23 30 

R13 22 0.49 22 0.42 22 30 
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Table 6.12 Maximum Predicted PM2.5 Concentrations near the Intersection of Major Mackenzie 

Drive and Highway 27 (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R14 22 0.64 23 0.52 23 30 

R15 22 0.60 23 0.50 22 30 

R16 22 0.15 22 0.14 22 30 

R17 22 0.51 23 0.48 22 30 

R18 22 0.16 22 0.15 22 30 

R19 22 0.37 22 0.28 22 30 

R20 22 0.47 22 0.44 22 30 

Notes: [1] Refer to Figure A4 in Appendix A for receptor locations. 
[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton).  

 

From the tables above it can be seen that the predicted concentrations are, for the most part, slightly 

reduced from the Pre-Construction to Future Build scenarios for both NO2 and PM2.5, with a few exceptions 

where they are slightly increased due to the change in alignment of Major Mackenzie.  The reductions in 

concentration occur in spite of projected increases in traffic. The reason for this is projected future declines in 

tailpipe emissions related to federal vehicle exhaust emissions regulations.  The average vehicle will 

generally have lower emissions at the Future Build date than at the preconstruction time horizon. 

 

In all cases, the predicted changes are very small.  Additionally, predicted impacts are below the applicable 

thresholds for all CoCs. 

 

Mitigation / Compensation Measures 

Predicted concentrations are generally reduced from the Pre-Construction Scenario to the Future Build 

Scenario, and where there are increases, they are very small.  This is due, in part, to the fact that the 

increases in vehicle traffic are small (see Table 6.1 and Table 6.4) and also to expected ongoing 

improvements in average tailpipe emissions in future.  The modest projected increases in traffic are due to 

the implementation of transit / HOV lanes.  It should be noted that the transit / HOV lanes are, in themselves, 

a form of mitigation for air quality impacts. 

 

Net Effects 

As the predicted concentrations are either improved or only slightly higher from the Pre-Construction to 

Future Build Scenarios, and as there were no predicted exceedances of the applicable thresholds, no 

mitigation to the preferred alternative are recommended. 

 

6.3.2 Rutherford Road (Highway 50 to Weston Road) 

6.3.2.1 Effects of Change in Local Air Quality on Sensitive Receptors 

Potential Effects 

Tables 6.13 to 6.15 show the modelled impacts at sensitive receptors near the intersection of Rutherford 

Road and Weston Road, for NO2 on a 1-hour basis, NO2 on a 24 hour basis, and PM2.5 on a 24-hour basis. 
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Table 6.13 Maximum Predicted NO2 Concentrations at the Intersection of Rutherford Road and 

Weston Road (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R14 71 62 133 46 117 400 

R15 71 61 132 46 117 400 

R16 71 83 154 62 133 400 

R17 71 86 157 66 137 400 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

Table 6.14 Maximum Predicted NO2 Concentrations at the Rutherford Road and Weston Road 

(24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R14 63 8.7 72 7.1 70 200 

R15 63 15 78 11 74 200 

R16 63 16 79 11 74 200 

R17 63 14 77 11 74 200 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

Table 6.15 Maximum Predicted PM2.5 Concentrations at the Rutherford Road and Weston Road 

(24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R14 22 0.77 23 0.83 23 30 

R15 22 0.90 23 0.94 23 30 

R16 22 1.1 23 1.2 23 30 

R17 22 1.2 23 1.3 23 30 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

From the tables above it can be seen that the predicted concentrations are, for the most part, slightly 

reduced from the Pre-Construction to Future Build scenarios for NO2 and slightly increased for PM2.5.  The 

reductions in concentration occur in spite of projected increases in traffic. The reason for this is projected 

future declines in tailpipe emissions related to federal vehicle exhaust emissions regulations.  The average 

vehicle will generally have lower emissions at the full-build time horizon than at the preconstruction time 

horizon. 
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In all cases, the predicted changes are very small.  Additionally, predicted impacts are below their applicable 

thresholds for all modelled CoC’s. 

 

Mitigation / Compensation Measures 

Predicted concentrations are generally reduced from the Pre-Construction Scenario to the Future Build 

Scenario, and where there are increases, they are very small.  This is due, in part, to the fact that the 

increases in vehicle traffic are small (see Table 6.1) and also to expected ongoing improvements in average 

tailpipe emissions in future.  The modest projected increases in traffic are due to the implementation of 

transit / HOV lanes.  As such, the transit / HOV lanes are, in themselves, a form of mitigation for air quality 

effects. 

 

Net Effects 

As the predicted concentrations are either improved or only slightly higher from the Pre-Construction to 

Future Build Scenarios, and as there were no predicted exceedances of the applicable thresholds, no 

mitigation to the preferred undertaking will be necessary. 

 

6.3.3 Weston Road (Major Mackenzie Drive to Steeles Avenue) 

6.3.3.1 Effects of Change in Local Air Quality on Sensitive Receptors 

Potential Effects 

Tables 6.16 to 6.18 show the modelled impacts at sensitive receptors near Weston Road between Major 

Mackenzie Drive and Rutherford Road, for NO2 on a 1-hour basis, NO2 on a 24 hour basis, and PM2.5 on a 

24-hour basis. 

 

Table 6.16 Maximum Predicted NO2 Concentrations near Weston Road (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 71 57 128 42 113 400 

R2 71 57 128 42 113 400 

R3 71 66 137 48 119 400 

R4 71 68 139 51 122 400 

R5 71 68 139 51 122 400 

R6 71 58 129 42 113 400 

R7 71 73 144 53 124 400 

R8 71 60 131 43 114 400 

R9 71 68 139 49 120 400 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 
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Table 6.17 Maximum Predicted NO2 Concentrations near Weston Road (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 63 7.8 71 5.8 69 200 

R2 63 7.4 70 5.4 68 200 

R3 63 14 77 10 73 200 

R4 63 15 78 11 74 200 

R5 63 15 78 11 74 200 

R6 63 7.6 71 5.9 69 200 

R7 63 15 78 11 74 200 

R8 63 12 75 8.9 72 200 

R9 63 15 78 11 74 200 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

 

Table 6.18 Maximum Predicted PM2.5 Concentrations near Weston Road (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 22 0.49 22 0.51 23 30 

R2 22 0.47 22 0.49 22 30 

R3 22 0.82 23 0.86 23 30 

R4 22 1.0 23 1.1 23 30 

R5 22 1.0 23 1.1 23 30 

R6 22 0.57 23 0.60 23 30 

R7 22 0.85 23 0.88 23 30 

R8 22 0.73 23 0.77 23 30 

R9 22 0.85 23 0.88 23 30 

Notes: [1] Refer to Figure A1 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

From the tables above it can be seen that the predicted concentrations are, for the most part, slightly 

reduced from the Pre-Construction to Future Build scenarios for NO2 and slightly increased for PM2.5.  The 

reductions in concentration occur in spite of projected increases in traffic. The reason for this is projected 

future declines in tailpipe emissions related to federal vehicle exhaust emissions regulations.  The average 

vehicle will generally have lower emissions at the full-build time horizon than at the preconstruction time 

horizon. 

 

In all cases, the predicted changes are very small.  Additionally, predicted impacts are below their applicable 

thresholds for all modelled CoC’s. 

 

The Concentration Profiles included as Figures B1 to B4 in Appendix B show how concentrations vary with 

distance from the roadway. 
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Mitigation / Compensation Measures 

Predicted concentrations are generally reduced from the Pre-Construction Scenario to the Future Build 

Scenario, and where there are increases, they are very small.  This is due, in part, to the fact that the 

increases in vehicle traffic are small (see Table 6.1) and also to expected ongoing improvements in average 

tailpipe emissions in future.  The modest projected increases in traffic are due to the implementation of 

transit / HOV lanes.  As such, the transit / HOV lanes are, in themselves, a form of mitigation for air quality 

effects. 

 

From the Concentrations Profiles found in Appendix B, it can be seen that concentrations on the west side of 

the roadway are higher than those on the east side of the roadway.  This is likely due to the combined impact 

of Weston Road and Highway 400 which would occur when winds are blowing towards the receptors on the 

west side of the roadway.  Additionally, the predicted concentrations on the east side of the roadway actually 

increase with distance as they move away from the roadway.  Concentrations are typically higher closer to 

roadways; however, in this case moving away from Weston Road brings the receptors closer to Highway 

400.  Thus it can be seen the existing Highway 400 will have a greater influence on the predicted 

concentrations than the proposed improvements. 

 

Net Effects 

As the predicted concentrations are either improved or only slightly higher from the Pre-Construction to 

Future Build Scenarios, and as there were no predicted exceedances of the applicable thresholds, no 

mitigation to the preferred undertaking will be necessary. 

 

6.3.4 Highway 27 (Nashville Road to Steeles Avenue) 

6.3.4.1 Effects of Change in Local Air Quality on Sensitive Receptors 

Potential Effects 

Tables 6.10 to 6.12 in Section 6.3.1 show the modelled impacts at sensitive receptors near the intersection 

of Major Mackenzie Drive and Highway 27, while Tables 6.19 to 6.21 show the modelled impacts at sensitive 

receptors near Highway 27 between Langstaff Road and Highway 7, for NO2 on a 1-hour basis, NO2 on a 24 

hour basis, and PM2.5 on a 24-hour basis. 

 

Table 6.19 Maximum Predicted NO2 Concentrations near Highway 27 (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 71 26 97 26 97 400 

R2 71 26 97 26 97 400 

R3 71 26 97 26 97 400 

R4 71 30 101 31 102 400 

R5 71 7.0 78 6.9 78 400 

R6 71 29 100 30 101 400 

Notes: [1] Refer to Figure A2 in Appendix A for receptor locations. 

 [2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 
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Table 6.20 Maximum Predicted NO2 Concentrations near Highway 27 (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 63 5.6 69 5.8 69 200 

R2 63 5.6 69 5.7 69 200 

R3 63 5.6 69 5.8 69 200 

R4 63 6.4 69 6.6 70 200 

R5 63 1.5 64 1.4 64 200 

R6 63 6.6 70 6.8 70 200 

Notes: [1] Refer to Figure A2 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

Table 6.21 Maximum Predicted PM2.5 Concentrations near Highway 27 (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 22 0.85 23 1.00 23 30 

R2 22 0.85 23 0.99 23 30 

R3 22 0.85 23 1.00 23 30 

R4 22 1.0 23 1.1 23 30 

R5 22 0.22 22 0.24 22 30 

R6 22 0.98 23 1.15 23 30 

Notes: [1] Refer to Figure A2 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

From the tables above it can be seen that the predicted concentrations are, for the most part, slightly 

increased from the Pre-Construction to Future Build scenarios for both NO2 and PM2.5.  The increases in 

concentration are small despite projected increases in traffic. The reason for this is projected future declines 

in tailpipe emissions related to federal vehicle exhaust emissions regulations.  The average vehicle will 

generally have lower emissions at the full-build time horizon than at the preconstruction time horizon. 

 

In all cases, the predicted changes are very small.  Additionally, predicted impacts are below their applicable 

thresholds for all modelled CoC’s. 

 

The Concentration Profiles included as Figures B5 and B8 in Appendix B show how concentrations vary with 

distance from the roadway. 

 

Mitigation / Compensation Measures 

Predicted concentrations are generally increased from the Pre-Construction Scenario to the Future Build 

Scenario; however these increases are very small.  This is due, in part, to the fact that the increases in 

vehicle traffic are small (see Table 6.3) and also to expected ongoing improvements in average tailpipe 

emissions in future.  The modest projected increases in traffic are due to the implementation of transit / HOV 

lanes.  As such, the transit / HOV lanes are, in themselves, a form of mitigation for air quality effects. 
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Net Effects 

As the predicted increases in concentrations from the Pre-Construction to the Future Build Scenarios are 

generally low, and as there were no predicted exceedances of the applicable thresholds, no mitigation to the 

preferred undertaking will be necessary. 

 

6.3.5 Pine Valley Drive (Highway 7 to Steeles Avenue) 

6.3.5.1 Effects of Change in Local Air Quality on Sensitive Receptors 

Potential Effects 

Tables 6.22 to 6.24 show the modelled impacts at sensitive receptors near Pine Valley Drive between 

Highway 7 and Steeles Avenue West, for NO2 on a 1-hour basis, NO2 on a 24 hour basis, and PM2.5 on a 24-

hour basis. 

 

Table 6.22 Maximum Predicted NO2 Concentrations Near Pine Valley Drive (1-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

1-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 71 81 152 61 132 400 

R2 71 63 134 47 118 400 

R3 71 77 148 57 128 400 

R4 71 76 147 56 127 400 

R5 71 79 150 58 129 400 

Notes: [1] Refer to Figure A3 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

 

Table 6.23 Maximum Predicted NO2 Concentrations Near Pin Valley Drive (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

AAQC 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 63 20 83 15 78 200 

R2 63 15 78 11 74 200 

R3 63 18 81 13 76 200 

R4 63 16 79 12 75 200 

R5 63 15 78 11 74 200 

Notes: [1] Refer to Figure A3 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 
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Table 6.24 Maximum Predicted PM2.5 Concentrations Near Pine Valley Drive (24-Hour Basis) 

Receptor 

ID
[1]

 

90th Percentile 

Background 

Concentration 
[2] 

(µg/m³) 

Pre-Construction Future Build 

24-hour 

CWS 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

Predicated 

Concentration 

from WV 

(µg/m³) 

Predicted 

Cumulative 

Concentration 

(µg/m³) 

R1 22 1.5 23 1.9 24 30 

R2 22 1.0 23 1.3 23 30 

R3 22 1.4 23 1.8 24 30 

R4 22 1.3 23 1.7 24 30 

R5 22 1.3 23 1.7 24 30 

Notes: [1] Refer to Figure A3 in Appendix A for receptor locations. 

[2] 90th Percentile databased on Maximum value from 2004-2008 data from MOE station 46089 (Brampton). 

 

From the tables above it can be seen that the predicted concentrations are, for the most part, slightly 

reduced from the Pre-Construction to Future Build scenarios for NO2 and slightly increased for PM2.5.  The 

reductions in concentration occur in spite of projected increases in traffic. The reason for this is projected 

future declines in tailpipe emissions related to federal vehicle exhaust emissions regulations.  The average 

vehicle will generally have lower emissions at the full-build time horizon than at the preconstruction time 

horizon. 

 

In all cases, the predicted changes are very small.  Additionally, predicted impacts are below their applicable 

thresholds for all modelled CoC’s. 

 

The Concentration Profiles included as Figures B9 and B12 in Appendix B show how concentrations vary 

with distance from the roadway. 

 

Mitigation / Compensation Measures 

Predicted concentrations are generally reduced from the Pre-Construction Scenario to the Future Build 

Scenario, and where there are increases, they are very small.  This is due, in part, to the fact that the 

increases in vehicle traffic are small (see Table 6.3) and also to expected ongoing improvements in average 

tailpipe emissions in future.  The modest projected increases in traffic are due to the implementation of 

transit / HOV lanes.  As such, the transit / HOV lanes are, in themselves, a form of mitigation for air quality 

effects. 

 

Net Effects 

As the predicted concentrations are either improved or only slightly higher from the Pre-Construction to 

Future Build Scenarios, and as there were no predicted exceedances of the applicable thresholds, no 

mitigation to the preferred undertaking will be necessary. 

 

6.4 Summary of Results for Preferred Undertaking 

For all roadway segments the predicted concentrations were either decreased or only slightly increased from 

the Pre-Construction to Future Build Scenarios.  Additionally, all predicted concentrations were below their 

applicable thresholds.  Therefore, the Preferred Undertaking is not expected to cause any adverse effects. 
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7. Conclusions 

Overall, after the evaluation of alternatives and the detailed assessment of the preferred alternative, the 

study indicated that the project would result in minimal air quality changes.  The air quality assessment used 

maximum emission rates (winter condition), worst-case meteorological conditions based on a 1-hour 

simulation period, and reasonable worst-case background concentrations (90
th
 percentile).  Key conclusions 

of the assessment can be summarized as follows: 

 

 The predicted maximum concentrations at all sensitive receptors considered were lower than the 

applicable thresholds for both the Pre-Construction and Future Build scenarios. 

 For all pollutants considered, maximum predicted concentrations either decreased (due to 

projected future declines in tailpipe emissions related to federal vehicle exhaust emissions 

regulations, despite slight increases in traffic volumes), or only slightly increased between Pre-

Construction and Future Build scenarios.  

 

 

8. Recommendations / Further Work 

No potential adverse effects to sensitive receptors related to local air quality are anticipated; therefore, no 

mitigation measures or further analysis are required.  Compared to the “No-Build” scenario, the project – 

which calls for the implementation of transit / HOV lanes – should help in reducing overall congestion, and 

thus will assist in reducing the overall concentrations near the roadways.  From this point of view the 

Preferred Undertaking can itself be considered a form of mitigation to air quality issues associated with 

transportation activities in the study area. 



 
Western Vaughan Transportation Improvements Individual Environmental Assessment  
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Attachment B 

Concentration Profiles (Figures B1 to B12) 

 



75

100

125

H
ou

r 
C

on
ce

nt
ra

ti
on

 (µ
g/

m
3 )

Figure B6: Concentration Profile for NO2
Year 2031 Future Build 
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Note: MOE's 1-hr AAQC for NO2 is 400 µg/m³
The maximum 90th percentile from 2004-2008 is 71 µg/m³ (Brampton: MOE 46089).
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Figure B7: Concentration Profile for PM2.5
Year 2021 Pre-Construction
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Figure B8: Concentration Profile for PM2.5
Year 2031 Future Build 
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75

100

125

150

H
ou

r 
C

on
ce

nt
ra

ti
on

 (µ
g/

m
3 )

Figure B9: Concentration Profile for NO2
Year 2021 Pre-Construction
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Figure B10: Concentration Profile for NO2
Year 2031 Future Build 
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The maximum 90th percentile from 2004-2008 is 71 µg/m³ (Brampton: MOE 46089).
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Figure B11: Concentration Profile for PM2.5
Year 2021 Pre-Construction
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Figure B12: Concentration Profile for PM2.5
Year 2031 Future Build 
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Attachment C 

Summary of Emission Factors 

 



Summary of Emission Factors - Pre-Construction 2021
Highway 27 & Major Mackenzie Road Intersection
Tailpipe

Scenario Description % HDV SPEED NOx  [1]
(km/h) (g/vmt)

1 Free Flow 8 80 0.512
2 Free Flow 8 60 0.471
3 Idling 4 2.35

Notes:
[1] Based on Mobile 6.2 Emission Factors



Summary of Emission Factors - Future Build 2031
Highway 27 & Major Mackenzie Road Intersection

Tailpipe

Scenario Description % HDV SPEED NOx  [1]
(km/h) (g/vmt)

1 Free Flow 8 80 0.383

2 Idling 4 1.83

Notes:
[1] Based on Mobile 6.2 Emission Factors


	60114489-70594_3ra_App4C-8_July-11_Air
	Updated Appendices A - C - needs updated AECOM title pages



