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EXECUTIVE SUMMARY 
 
INTRODUCTION 

The Ontario Northland Transportation Commission (Ontario Northland) is an agency of the Province of Ontario 
responsible for providing efficient, safe, and reliable transportation services in Northern Ontario. Current services 
include inter-community bus passenger and bus parcel delivery services, freight rail services that connect 
Northeastern Ontario to other markets across Canada and around the world, and passenger rail service on the 
Polar Bear Express. The Polar Bear Express provides rail service connecting Cochrane to Moosonee and the 
Communities of the James Bay Coast since 1932. Previously, Ontario Northland operated the Northlander 
passenger rail service between Toronto and Cochrane, however, this service was discontinued in 2012.   

The Government of Ontario has issued direction to Ontario Northland to reinstate passenger rail service between 
Toronto (Union Station) and Northeastern Ontario via the Northlander Passenger Rail (NPR) (the Project). 

O. REG. 231/08: TRANSIT AND RAIL PROJECT ASSESSMENT PROCESS (TRPAP) 

The proposed Timmins-Porcupine Station is subject to an environmental assessment study under Ontario 
Regulation 231/08: Transit and Rail Projects Assessment Process (February 16, 2024).  The scope of the TRPAP 
examines the potential environmental effects associated with the new Timmins-Porcupine Station. In addition, 
the environmental impact assessment studies also consider the area of land adjacent to the proposed station 
where a future bus maintenance and storage facility may be built.  At the time of preparing this EPR, the decision 
to build the bus facility was not yet definitive, and therefore an engineering design was not completed. Should 
the bus facility go forward in the future, the environmental impact assessment studies undertaken as part of the 
TRPAP will need to be revisited and updated, as required.  These updated/additional impact assessment studies 
will be carried out as part of completing an Environmental Project Report (EPR) Addendum process (as per O. 
Reg. 231/08), which would also entail Ontario Northland carrying out additional public, stakeholder, and 
Indigenous Communities consultation.  It should be noted that this Air Quality Report will be updated and 
augmented to include a full air quality modelling assessment of the bus maintenance and storage facility as part 
of the EPR Addendum process, if this component of the project moves forward in the future. 

STUDY AREA 

The boundaries of the TRPAP study area are depicted in Figure 1. The proposed station site is located on the 
southeast side of Falcon Street, to the east of Gervais Street North, and to the north of King Street (TransCanada 
Highway 101).  Highway 101 veers to the north while Falcon Street curves to the east, and as such, these roads 
intersect and bound the site farther to the northeast. Vehicular access is from Falcon Street. 

SCOPE OF AIR QUALITY ASSESSMENT 

An Air Quality Impact Assessment was completed to characterize existing conditions and determine the impact 
of the Project on air quality.  The scope of this Air Quality Assessment Report includes the following: 

• Potential operational air quality effects of the project; 
• Potential construction phase air quality effects of the project. 

OVERVIEW OF BACKGROUND AIR QUALITY 

A review of ambient background air pollutant levels was conducted to determine existing air quality at the subject 
site. Figure 3 provides the location of the nearest Monitoring Stations.  The nearest stations that measure NO2 
and PM2.5 are Sault Ste. Marie, Sudbury, and North Bay, with Sudbury as the closest, while the nearest station 
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that measures Benzene is Newmarket.  As such, data from Sudbury was used for NO2 and PM2.5 while data from 
Newmarket was used for Benzene.  Note: both MECP and NAPS monitoring stations were considered. 

Additionally, it is important to note that Timmins, Sudbury, and Newmarket have similar land uses, which further 
supports the applicability and representativeness of this data for the air quality study.  All three locations have a 
variety of housing options, including single-family homes, townhouses, and apartments.  Each city has 
commercial areas with retail stores, offices, and service businesses.  Timmins and Sudbury have significant 
industrial activities, particularly in mining and manufacturing, while Newmarket has light industrial activities and 
business parks.  All three locations prioritize recreational spaces, with parks, trails, and recreational facilities 
available for residents.   

SENSITIVE RECEPTORS 

Two sensitive receptors were located at Pete Landers Park, one in the baseball infield and one in the baseball 
outfield.  Further, a sensitive receptor was located at the Frank P. Whitney Public School.  Six sensitive receptors 
were selected as representative of the residences around the proposed location of the station, as depicted in 
Figure 4. The residential receptors were identified by locating residences that are within 500 m of the proposed 
station. Contaminant concentrations are similar when in the same vicinity.  The nine receptors selected represent 
the most sensitive and closest locations, providing a conservative basis for the analysis. Receptors located farther 
from the station will experience a diminished impact from the "build" scenario. 

POTENTIAL OPERATIONAL AIR QUALTY EFFECTS 
 
Emissions from Roads 

The roads within influence distance of the site, Falcon Street (adjacent to the subject site), King Street / 
TransCanada Highway 101 (adjacent to the subject site), Gervais Street North (adjacent to the subject site), and 
Queen Street (approximately 25m from the nearest part of the subject site), are the most significant roads with 
potential to impact air quality. The emissions from these roads were calculated using U.S. EPA’s Motor Vehicle 
Emission Simulator (MOVES4) and modelled using AERMOD.  The MOVES4 inputs are used by these models to 
predict the concentrations of NO2, Benzene, and PM2.5 at the subject site and in the surrounding areas.  The NPR 
TRPAP Traffic Assessment Report, from June 2024 was used for an estimate of the traffic flows in 2026 and 2046.  
The road emissions associated with the train service are represented by the predicted increase in vehicular traffic 
from 2026 to 2046. MOVES4 was used to estimate vehicle emission rates from 2026, which is conservative as 
emissions per vehicle are predicted to decrease over time.  NO2, Benzene, and PM2.5 were modelled without 
background levels. 

Note: Key Pollutants to air quality impact assessments are; CO, NO2, PM2.5, Benzene, 1-3 butadiene, 
formaldehyde, acetaldehyde, acrolein, and benzo(a)pyrene.  Oxides of Nitrogen, PM2.5, and Benzene have the 
potential to be the controlling contaminants (Appendix A.3). 

Emissions from Train Station 

The train will arrive/depart the station at low throttle position. The train throttle position is described by idle and 
8 notches. The 1st notch being the slow position and the 8th notch full throttle.  The train is expected to idle at 
the station for one hour in the southbound direction and 2hrs 20min in the northbound direction. In this report, 
the analysis of the train will be carried out at notch setting 2, which is understood to be the maximum setting 
for departing due to speed restrictions and will provide a conservative estimate of the maximum concentration 
of exhaust emissions from the train station. The station will only accommodate one train at a time.  The train 
emissions are modelled as stationary sources.   
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It should be noted:  

• The train station building will have an emergency natural gas fired generator and comfort heating 
equipment, the emissions of which have been included in the NOX, PM2.5, and Benzene emissions.   

• The new trains will be built by Siemens Mobility Limited and will meet the latest EPA Tier 4 emission 
standards. 

The predicted concentrations are compared to the Ontario Ambient Air Quality Criteria and the Canadian 
Ambient Air Quality Standards.  For criteria based on hourly limits, the hourly results are reported.  Similarly, for 
criteria based on 24-hour limits, the 24-hour average results are presented, and for annual criteria, the annual 
average results are provided. The results are organized by contaminant and displayed in Table 5. 

The results of the dispersion modeling show that the addition of a train and train station in Timmins does not 
significantly alter the ambient air quality conditions near the proposed station.  

Passenger trains are not currently operating on the rail lines at the proposed location. As a result, background 
conditions based on the 90th percentile of the monitoring station data have been conservatively used to 
represent the "no build" scenario. The "build" scenario, on the other hand, incorporates the 90th percentile 
concentrations, modeled emissions from the proposed train station (including idling Tier 4 trains, the emergency 
natural gas-fired generator, and the air handling units (AHUs)), as well as road emissions associated with the 
train service to predict the final concentration level 

When considering the impact of NO2, PM2.5, and Benzene on the selected sensitive receptors, the difference 
between the "No Build" and "Build" scenarios is small and fall within the criteria and standards outlined by the 
Ontario Ambient Air Quality Criteria (AAQC) and the Environment Canada has the Canadian Ambient Air Quality 
Standard (CAAQS) in both the “no build” and “build” circumstances. 

POTENTAL CONSTRUCTION PHASE AIR QUAILTY EFFECTS  

Potential air quality impacts associated with the construction stage of the proposed Timmins station are expected 
to be temporary and localized to the surrounding area.  Periodic on-site inspections will be undertaken to confirm 
the implementation of the mitigation measures and identify corrective actions if required.  Visual inspection for 
dusty conditions in areas of emission sources shall occur daily to ensure mitigation measures are in place and 
functioning properly.  Mitigation measures are outlined in Table 6 and within Appendix C. 

GREEN HOUSE GAS EMISSIONS 

An estimate of the greenhouse gas emissions created as part of constructing the proposed Timmins-Porcupine 
Station was completed. The estimate is based on scaling the floor area of the proposed station to the emissions 
from constructing the COP26 House, a “business as usual” building, and a building in Thornbury, Ontario, which 
was analyzed using the building transparency (EC3) model. The proposed Timmins-Porcupine Station 
greenhouse gas emissions are expected to fall withing the range bound by the above-mentioned buildings, 
resulting in greenhouse gas emissions of 349.5MgCO2 to 936.9MgCO2.  Note: The Timmins-Porcupine Station is 
in early design development, and as such only a high-level estimate of greenhouse gas emissions is practical.   

The cultural meadow on the existing site has carbon stored in the soil, roots, and plants themselves.  A very 
conservative assumption is that all this stored carbon will be lost.  Employing the 2019 Refinement to the 2006 
IPCC Guidelines for National Greenhouse Gas Inventories (in particular default factors from table 6.2 and a 
baseline Soil Organic Carbon value (SOC ref) from table 2.3 and applying these values to equation 2.25) in concert 
with a 0.8 hectare cultural meadow as currently occupying the site, results in a one-time loss of 68.04 tonnes of 
carbon.   
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Regarding greenhouse gas emissions created as part of operating the proposed Timmins-Porcupine Station, 
anticipated fuel consumption was used to estimate the CO2 emissions from the reciprocating engines 
(conservatively, notch 2 for the locomotive engine and rated capacity for the emergency generator) and CO2 
emission factors for natural gas (by volume of natural gas expected to be consumed).  The locomotive engine 
was conservatively operated 200 minutes per day, the station’s emergency generator was conservatively 
operated 64 hours per year (1h per week testing and 1h per month in an actual emergency), and the comfort 
heating was conservatively assumed to operate one-half of the year at rated capacity.  With these assumptions 
the idling train produces 458 tonnes of CO2, the comfort heat 125 tonnes of CO2, and the emergency generator 
12 tonnes of CO2.  This is roughly 5.9% of the threshold of being required to report CO2 emissions in Ontario 
(https://www.ontario.ca/page/report-greenhouse-gas-ghg-emissions) and 0.00030% of CO2 emissions from 
transport in Canada in 2022 (https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-
eng.pdf).     

RESULTS & CONCLUSIONS 

An Air Quality Impact Assessment was completed to characterize existing conditions and determine the impact 
of the Project on air quality. Key pollutants for air quality impact assessments include CO, NO₂, PM₂.₅, Benzene, 
1,3-butadiene, formaldehyde, acetaldehyde, acrolein, and benzo(a)pyrene.  Among these, oxides of nitrogen, 
PM₂.₅, and Benzene have the potential to be the controlling contaminants (Appendix A.3). Oxides of nitrogen 
have the highest emission rate-to-concentration limit ratio, while PM₂.₅ and Benzene are characterized by 
relatively high background concentrations. The air quality impact assessment took into consideration the 
introduction of Tier 4 technology for the Northlander locomotive fleet. 

Background conditions for the 90th percentile concentration data were conservatively used to represent the "no 
build" scenario, as passenger trains are not currently operating on the rail lines at the proposed location.  The 
"build" scenario was assessed by combining the 90th percentile concentrations, the modeled emissions from the 
proposed train station (including idling Tier 4 trains, the emergency natural gas-fired generator, and the AHUs), 
and the road emissions associated with the train service.  These factors were summed to predict the final 
concentration levels. 

The results of the dispersion modelling demonstrates that the addition of a train, and train station, at the 
proposed project site in Timmins does not significantly change the ambient air quality conditions in the vicinity 
of the proposed station.  The nine receptors were chosen as representing the most sensitive, closest and hence 
most conservative points to assess for the analysis.  Receptors farther from the station will experience reduced 
impact from the “build” scenario.  When assessing the impact of NO₂, PM₂.₅, and Benzene on the selected 
sensitive receptors, the difference between the "No Build" and "Build" scenarios is minimal, with both scenarios 
falling within the criteria and standards set by the Ontario Ambient Air Quality Criteria (AAQC).  Similarly, the 
Canadian Ambient Air Quality Standard (CAAQS) set by Environment Canada is met under both the "No Build" 
and "Build" scenarios. Therefore, mitigation is not required and hence this report does not recommend any local 
air quality impact mitigation.  

The GHG emission implications of the project were also assessed by conservatively quantifying the air 
contaminant and GHG emissions associated with the project for the “build” and “no build” scenarios. Comparison 
of its results with provincial emission inventories suggests that the project’s contribution to these inventories will 
be very small. 

Potential air quality impacts associated with the construction stage of the proposed Timmins station are expected 
to be temporary and localized to the surrounding area.  Periodic on-site inspections will be undertaken to confirm 
the implementation of the mitigation measures and identify corrective actions if required.  Visual inspection for 

https://www.ontario.ca/page/report-greenhouse-gas-ghg-emissions
https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-eng.pdf
https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-eng.pdf
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dusty conditions in areas of emission sources shall occur daily to ensure mitigation measures are in place and 
functioning properly. A summary of potential effects and mitigation measures are outlined in Table 6. 
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1.0 INTRODUCTION 

The Ontario Northland Transportation Commission (Ontario Northland) is an agency of the Province of Ontario 
responsible for providing efficient, safe, and reliable transportation services in Northern Ontario. Current services 
include inter-community bus passenger and bus parcel delivery services, freight rail services that connect 
Northeastern Ontario to other markets across Canada and around the world, and passenger rail service on the 
Polar Bear Express. The Polar Bear Express provides rail service connecting Cochrane to Moosonee and the 
Communities of the James Bay Coast since 1932. Previously, Ontario Northland operated the Northlander 
passenger rail service between Toronto and Cochrane, however, this service was discontinued in 2012.   

The Government of Ontario has issued direction to Ontario Northland to reinstate passenger rail service between 
Toronto (Union Station) and Northeastern Ontario via Northlander Passenger Rail (NPR) (the Project). 

1.1 O. Reg. 231/08: Transit and Rail Project Assessment Process (TRPAP) 

The proposed Timmins-Porcupine Station is subject to an environmental assessment study under Ontario 
Regulation 231/08: Transit and Rail Projects Assessment Process (February 16, 2024).  The scope of the TRPAP 
examines the potential environmental effects associated with the new Timmins-Porcupine Station. In addition, 
the environmental impact assessment studies also consider the area of land adjacent to the proposed station 
where a future bus maintenance and storage facility may be built.  At the time of preparing this EPR, the decision 
to build the bus facility was not yet definitive, and therefore an engineering design was not completed. Should 
the bus facility go forward in the future, the environmental impact assessment studies undertaken as part of the 
TRPAP will need to be revisited and updated, as required.  These updated/additional impact assessment studies 
will be carried out as part of completing an Environmental Project Report (EPR) Addendum process (as per O. 
Reg. 231/08), which would also entail Ontario Northland carrying out additional public, stakeholder, and 
Indigenous Communities consultation.  It should be noted that this Air Quality Report will be updated and 
augmented to include a full air quality modelling assessment of the bus maintenance and storage facility as part 
of the EPR Addendum process, if this component of the project moves forward in the future. 

Refer to Table 1 for a summary of the project components.  
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Table 1: Project Components 

Project 
Component Approximate Location Description 

Train Station 
Platform 

The train platform is to be located on 
the east side of the station building. 

Train platform material will consist of 
concrete. Platform features will include tactile 
warning strips, platform edge, and areas for 
Accessibility Vehicles to park at the north and 
south ends of the platform.  

Station Building The station building is surrounded by 
various station elements, and includes 
access to Ontario Northland bus bays, 
municipal bus stop on the street, the 
train platform, and the parking lot.  

Features in the station building may include: 
• Wicket for Travel Tickets and 

information; 
• Wicket for parcel drop-off/pick-up; 
• Station waiting area;  
• Station washroom; 
• Breakroom for crews and station 

staff; and, 
• Staff washroom and utility spaces. 

Station Parking 
Facilities  

Parking facilities will be located on 
lands adjacent to the proposed 
Timmins-Porcupine Station. Station 
building, bus stops, and train platform 
are in proximity to the parking spaces. 

Parking facilities at the station will contain a 
variety of features designated to 
accommodate accessibility, taxi stalls, drop 
off /pick up, general parking, employee 
parking, etc. 

Station 
Pedestrian 
Walkway 

The station pedestrian walkway is 
proposed on all sides of the station 
building. There is access to areas for 
accessibility, bus stops, and train 
platform. 

Pedestrian walkway is to be built around the 
station building, providing access to various 
station elements.  

Track Works Minimal track work to occur near the 
train station platform. New bumping 
post will be located east of King Street 
on the existing tracks. 

Minimal track work will be required. Ontario 
Northland will install new bumping post at 
the end of the alignment. 

Ontario 
Northland Bus 
Bays 

Bus bays will be situated adjacent to 
the station building with accessible 
walkway from station 
building/platform. 

Bus bays to be provided for a seamless 
connection to Ontario Northland motor 
coach services. 

Bus Storage & 
Maintenance 
Facility 

A potential Bus Storage & 
Maintenance Facility would be located 
east of the station building and 
platform.  The precise location and 
configuration of facility components 
will be subject to an engineering 
design process in the future, if 
applicable.   

The TRPAP has considered the approximate 
area of land that may be required for the 
potential future construction of a Bus Storage 
& Maintenance Facility as part of the 
technical studies undertaken. Additional 
impact assessment studies and consultation 
will be carried out by Ontario Northland in 
the future and an EPR Addendum prepared, 
should the facility move forward. 
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1.2 Study Area 

The boundaries of the TRPAP study area is depicted in Figure 1.  

Figure 1: Study Area 
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1.2.1 Timmins-Porcupine Station Site Description 

The proposed Timmins-Porcupine Station site in Timmins, Ontario, is located on the southeast side of Falcon 
Street, to the east of Gervais Street North, and to the north of King Street (TransCanada Highway 101). Highway 
101 veers to the north while Falcon Street curves to the east, and as such, these roads intersect and bound the 
site farther to the northeast.  Vehicular access is from Falcon Street. 

A mix of forest and low-rise industrial bound the site to all directions with more low-rise residential closer to the 
site and more forest farther from the site.  King Street, Gervais Street North, and Falcon Street are immediately 
adjacent to the site with Queen Street approximately 25m from the nearest part of the subject site to the nearest 
section of Queen Street.   

Figure 2: Timmins – Porcupine Station Site, Looking South 

1.3 Study Objectives  

These objectives of the study are as follows:  

i) Assess the operational air quality effects of the Project (i.e., the idling train, the station’s emergency 
generator, and the station’s comfort heating, as well as road emissions associated with the train 
service represented by the predicted increase in traffic from 2026 to 2046); identify mitigation 
measures, as applicable. 

ii) Assess the construction phase air quality effects of the Project; identify mitigation measures, as 
applicable. 

1.4 Applicable Legislation / Guidance Documents 

A review of applicable legislation and guidance documents was undertaken and included the following: 

• Ontario MECP Guideline A-11: Air Dispersion Modelling Guideline for Ontario, 
• Ontario MECP Ambient Air Quality Criteria (AAQC) 
• Canada’s Air https://ccme.ca/en/air-quality-report, Canadian Ambient Air Quality Standards (CAAQS) 

https://ccme.ca/en/air-quality-report
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• Ontario MECP D-6 Compatibility between Industrial Facilities 
• Ontario MINISTRY OF TRANSPORTATION ENVIRONMENTAL GUIDE FOR ASSESSING AND MITIGATING 

THE AIR QUALITY IMPACTS AND GREENHOUSE GAS EMISSIONS OF PROVINCIAL TRANSPORTATION 
PROJECTS 

1.5 Ontario Ambient Air Quality Criteria (AAQC) and Canadian Ambient Air Quality Standards 
(CAAQS)  

Ambient air quality is assessed through the Ontario Ambient Air Quality Criteria (AAQC) and Environment Canada 
which has the Canadian Ambient Air Quality Standards (CAAQS). Table 5, below, lists concentration standards 
for chemicals commonly associated with contribution to air pollution in a northern urban / suburban 
environment.  
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Table 2: Summary of Ambient Air Quality Criteria / Standards 

Pollutant 

Canadian Ambient Air Quality Standards 
(CAAQS) 

Ontario Ambient Air Quality Criteria (AAQC) 

Annual 24 Hour 
8 

Hour 
1 Hour Annual 24 Hour 8 Hour 1 Hour 

Nitrogen 
Dioxide (NO2) 

24μg/m3   * 84μg/m3  200μg/m3  400μg/m3 

Sulphur 
Dioxide (SO2) 

4ppb 
(10.64μg/m3) 

  *65ppb 
(172.9μg/m3) 

4ppb 
(10.64μg/m3) 

  40ppb 
(106.4μg/m3) 

 
+  [67ppb 

(178.22μg/m3) 
(10min)] 

Carbon 
Monoxide (CO) 

      13ppm 30ppm 

Suspended 
Particulate 
Matter  
< 44um 
diameter 

    60μg/m3 120μg/m3   

Particulate 
Matter smaller 
than 10 micron 
(PM10) 

     50μg/m3   

Particulate 
Matter smaller 
than 2.5 
micron (PM2.5)  

8.8μg/m3 *27μg/m3    27μg/m3   

Benzene     0.45μg/m3 2.3μg/m3   
1-3 Butadiene     2.0μg/m3 10μg/m3   
Formaldehyde      65μg/m3   
Acetaldehyde      500μg/m3   
Acrolein      0.4μg/m3  4.5μg/m3 
Benzo(a)pyrene     0.00001μg/m3 0.00005μg/m3   

Concentration (ppm) = Concentration (mg/m3) x (0.08205 x T (K)) / Molecular Weigh 

*3-year average of the 98th percentile.  It should be noted that the U.S. National Ambient Air Quality Standard 
(NAAQS) was used for 1-hour NO2, and PM2.5 NAAQS was used in the AERMOD modeling for this analysis. 
NAAAQS was selected to ensure alignment with the Canadian Ambient Air Quality Standards’ 3-year average 
of the 98th percentile.  Due to Ontario’s AAQC’sPM2.5 limit, the highest concentrations (rather than the 98th 
percentile) are presented in the results. 
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1.6 General Assessment Methodology 

The following steps were undertaken as part of this assessment: 

• Establish background exhaust contaminant levels typical of the subject site based on air quality 
monitoring station data. This represents the “no build” scenario as there currently no train station 
or passenger train traffic. 

• Carry out air quality modelling (using AERMOD) for all stationary sources, as well as road emissions 
associated with the train service (e.g., buses, passenger vehicles, on adjacent roads resulting from 
train service), i.e., assess the “build” scenario. 

In order to assess the operational air quality effects associate with the proposed Timmins Station, the key 
pollutants are CO, NO₂, PM₄₄, PM₁₀, PM₂.₅, Benzene, 1,3-butadiene, formaldehyde, acetaldehyde, acrolein, and 
benzo(a)pyrene.  Among these, nitrogen oxides (NOₓ), PM₂.₅, and Benzene have the potential to be the 
controlling contaminants (see Appendices A.3). Nitrogen oxides have the highest emission rate relative to the 
concentration limit, while PM₂.₅ and Benzene are characterized by relatively high background concentrations. 

The AERMOD model was employed to evaluate the impact of emissions from the proposed train idling at the 
station, the proposed train station’s comfort heating equipment, emergency natural gas generator, and road 
emissions associated with the train service.  Further, for NO2 modelling, the Ozone Limiting Method (OLM) was 
used (discussed further in Section 3.1 and Appendix A.2). 

As described further in Section 3.3, the roads within influence distance of the site, Falcon Street (adjacent to the 
subject site), King Street / TransCanada Highway 101 (adjacent to the subject site), Gervais Street North (adjacent 
to the subject site), and Queen Street (approximately 25m from the nearest part of the subject site), are the most 
significant roads with potential to impact air quality.   
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2.0 BACKGROUND CONDITIONS AND AIR QUALITY 

2.1 Climate 

Historical wind data collected at Sudbury Airport and Timmins Airport, comprised of hourly observations of wind 
speed and direction, was used to determine the wind climate expected at the subject site (Figure 3). It should 
be noted that the Sudbury Airport weather station data is included since the MECP requires Regional 
Meteorological Data for use with AERMOD. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Historical Wind Data 
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Meteorological climate information is presented below from the MECP for Station ID 6078285, 48°34'11.000" N, 81°22'36.000" W (Timmins/Victor 
Power), located approximately 18km to the northwest of the proposed development.  According to Canadian Climate Normals for 1991-2020 
for this station, the mean annual temperature is estimated at 1.9oC. The warmest month of the year is July with an average temperature of 17.7oC 
and the coldest month is January with an average -16.4oC temperature. The Timmins Station site recorded an average total annual rainfall of 
543.1 mm and an average total annual snowfall of 543.1 mm. Precipitation is distributed throughout the year, with most of the rain occurring 
between April and October, and with most of the snow occurring between November and March. The maximum average monthly rainfall is 84.8 
mm and occurs in September and the maximum average monthly snowfall is 63.8 mm and occurs in December. The Climate Normals are 
summarized below. 

Meteorological 
Parameters Jan Feb March April May Jun Jul Aug Sep Oct Nov Dec Year 

Daily Average 
(°C) 

-16.4 -14.4 -7.5 0.9 9.7 15.3 17.7 16.2 11.7 4.5 -3.2 -11.2 1.9 

Daily Maximum 
(°C) 

-10.4 -7.6 -0.7 7.2 16.8 22.4 24.4 22.8 17.8 9.1 0.8 -6.5 8.0 

Daily Minimum 
(°C) 

-22.3 -21.0 -14.4 -5.3 2.5 8.1 10.9 9.6 5.5 -0.1 -7.1 -15.9 -4.1 

Rainfall (mm) 4.0 1.1 14.3 35.3 63.5 77.9 84.8 77.0 81.7 66.8 28.1 8.7 543.1 
Snowfall (cm) 59.2 47.9 43.2 25.3 3.1 0.2 0.0 0.0 0.5 13.7 50.8 63.8 307.6 
Average Wind 
Speed (km/h) 

11.5 12.5 12.9 13.0 12.4 11.1 10.2 10.0 10.8 11.9 12.4 11.7 11.7 

Most Frequent 
Direction 

NW S NW N N S W S S S S S S 

Days with Winds 
>= 52 km/h 

0.17 0.55 0.50 0.58 0.46 0.40 0.05 0.36 0.54 0.42 0.48 0.25 4.8 
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2.2 Air Quality - Atmospheric Chemistry 

Nitrogen Monoxide, Nitrogen Dioxide and Ozone 

Nitrogen Dioxide (NO2) and Ozone (O3) are secondary pollutants, which mean they are formed from other 
pollutants by chemical processes taking place in the atmosphere after emission from their source.  Nitrogen 
dioxide is formed from nitrogen monoxide (NO), which is emitted from combustion processes, such as road 
vehicles and power plants.  This reaction takes place relatively quickly and as such, high nitrogen dioxide 
concentrations can be found fairly close to the original combustion source. For this reason, nitrogen monoxide 
and nitrogen dioxide are sometimes grouped together as Nitrogen Oxide (NOx) and treated as a primary 
pollutant.   

Ozone forms much more slowly, following complex reactions involving nitrogen oxides, hydrocarbons and 
oxygen, in the presence of sunlight. Ozone is rapidly destroyed upon contact with nitric oxide, and thus, the 
ozone concentrations in urban areas tend to be low during the night (no production, only destruction) and 
highest during the early afternoon (rapid production).   

Particulate 

Particulate matter (PM) includes aerosols, smoke, fumes, dust, fly ash and pollen.  Its composition varies with 
origin, monitoring location, time of year, and atmospheric conditions.  Fine particulate matter is primarily formed 
from chemical reactions in the atmosphere and through fuel combustion (e.g. motor vehicles, power generation, 
industrial facilities, residential fireplaces and wood stoves, agricultural burning and forest fires).  Fine particulate 
matter can also be formed in the atmosphere through a series of complex chemical reactions and therefore, it is 
also considered to be a secondary pollutant.  During periods of widespread elevated levels of fine particulate, it 
is estimated that more than 50 per cent of the fine particulate in Ontario comes from the U.S.   

Carbon Monoxide 

There is a direct relationship between traffic and CO impact since exhaust fumes from vehicular traffic are the 
primary source of CO. Carbon monoxide is a localized gas that dissipates very quickly under normal 
meteorological conditions. Therefore, CO concentrations decrease substantially as distance from the source 
increases. The highest CO concentrations are typically found along sidewalk locations directly adjacent to 
congested roadway intersections. 
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Benzene 

Benzene is a volatile organic compound (VOC) that can be found in urban areas due to its use in industrial 
processes, transportation, and consumer products.  It is also a component of gasoline and can be released into 
the air through fuel combustion.  Benzene concentrations can vary depending on several factors such as traffic 
volume, weather conditions, and proximity to certain industrial facilities. 

Since oxides of nitrogen (NOₓ), PM₂.₅, and Benzene have the potential to be the controlling contaminants (as 
detailed in Appendix A.3), the following background concentrations are relevant. Additionally, because the 
Ozone Limiting Method (OLM) has been used to convert NOₓ concentrations to NO₂ concentrations, background 
ozone (O₃) concentrations have also been included.   

 

 

Max concentrations in 2023 came from forest fires (https://www.sudbury.com/local-news/special-air-quality-
advisory-continues-from-environment-canada-7192990). 

 

Nitrogen Dioxide (Nitrogen Dioxide  NO2)
Unit  parts per billion (ppb)

2021 from MECP Summary Report 5.6 12 56.2 24.3
mean 1h 90th 1h max 24h max 24h 90th year

5.6 12.0 56.2 24.25 11.0 2021
6.1 13.8 50.8 29.1 12.8 2022
5.5 11.9 50.6 23.3 10.2 2023

3 year averages (ppb) 5.7 12.6 52.5 25.5 11.3
3 year averages (ug/m3) 11.5 25.1 105.1 51.1 22.7

Calculated from hourly data

Fine Particulate Matter (Fine Particulate Matter PM2.5)
Unit  micrograms per cubic metre 

2021 from MECP Summary Report 5.8 11 163 48.8
mean 1h 90th 1h max 24h max 90th of 24h av year

5.8 11 163 48.8 9.9 2021
5.2 11 45 19.0 8.4 2022
8.8 14 422 276.2 13.6 2023

3 year averages (ug/m3) 6.6 12.0 210.0 114.6 10.6

Calculated from hourly data

Pollutant Ozone (Ozone O3)
Unit  parts per billion (ppb)

2021 from MECP Summary Report 23.9 36 56 45.17
mean 1h 90th 1h max 24h max 90th of 24h av year
23.9 35.0 56.0 45.17 32.9 2021
25.6 38 64 49.3 34.5 2022
27.0 41.0 71 48.3 38.3 2023

3 year averages (ppb) 25.5 38.0 63.7 47.6 35.2
3 year averages (ug/m3) 51.1 76.0 127.3 95.2 70.5

Calculated from hourly data

https://www.sudbury.com/local-news/special-air-quality-advisory-continues-from-environment-canada-7192990
https://www.sudbury.com/local-news/special-air-quality-advisory-continues-from-environment-canada-7192990
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Benzene  

Newmarket Federal and Provincial Ambient Air Quality Monitoring Data (unit = ug/m3). 

The closest site to Timmins with data available within the past 10 years is Newmarket.  The provincial Newmarket 
site has only annual data and the federal Newmarket site has only 24 hour data.  These values are tabulated 
above.   

The latest 3-year average (available) of the annual average is 0.34ug/m3, and the latest 3 year average (available) 
of the 90th percentile 24h background Benzene concentration is 0.47 ug/m3. 

2.3 Selection of Monitoring Stations 

MECP and National Air Pollution Surveillance (NAPS) monitoring stations in the general vicinity of Timmins 
Station were reviewed to ensure the most representative background concentrations were selected for the Study 
Area. Figure 4 provides the location of the nearest Monitoring Stations.  The nearest stations that measure NO2 
and particulate are Sault Ste. Marie, Sudbury, and North Bay, with Sudbury as the closest, while the nearest 
station that measures Benzene is Newmarket.  As such, data from Sudbury was used for NO2 and particulate 
while data from Newmarket was used for Benzene. Refer to Figure 4. 

Additionally, it is important to note that Timmins, Sudbury, and Newmarket have similar land uses, which further 
supports the applicability and representativeness of this data for the air quality study.  All three locations have a 
variety of housing options, including single-family homes, townhouses, and apartments.  Each city has 
commercial areas with retail stores, offices, and service businesses.  Timmins and Sudbury have significant 
industrial activities, particularly in mining and manufacturing, while Newmarket has light industrial activities and 
business parks.  All three locations prioritize recreational spaces, with parks, trails, and recreational facilities 
available for residents. 

Maximum background concentrations for NO2, PM2.5, and Benzene exceed either federal or provincial limits, on 
occasion.  The ninetieth percentile concentrations were employed as background concentrations in the estimate 
of the maximum concentrations at or around the proposed development. 

 

  

Averaging 
Period 2016 2017 2018 2019 2020 2021 

Annual 0.328 0.385 INS 0.323 N/A N/A 
24 hour 90th 
percentile 

0.549 0.587 0.556 0.424 0.419 N/A 
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Figure 4: Monitoring Station Locations for Background Concentrations 
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3.0 LOCAL AIR QUALITY ASSESSMENT 

3.1 Overview - Train Station Operations 

The Northlander service will provide one trip per direction, 4-7 days per week. Southbound, the train will 
depart Timmins Station at approximately 12:00am (midnight). Northbound service will see the train arrive in 
Timmins by 05:30am.  

The train will arrive/depart the station at low throttle position due to speed restrictions.  The trains will idle 
at the station for one hour in the southbound direction and 2hrs 20min in the northbound direction.  In this 
report, the analysis of the train emissions was at a notch setting of 2 even when stationary at the station, 
which is conservative.  For the 24-hour and annual averaging periods, the emissions for the expected idling 
time per day of 3 hours and 20 minutes was averaged over a 24-hour period. 

The US EPA testing of Tier 4 engines require that they perform at the g/hp-h criteria, or better, for a duty 
cycle that represents normal in-use speeds, loads, and degree of transient activity. 
https://www.ecfr.gov/current/title-40/chapter-I/subchapter-U/part-1065/subpart-J.  Operating from idle to 
notch 8 is a normal duty cycle with idle the lowest horsepower and notch 8 the highest. As such, the 
emissions in grams over time at the higher horsepower setting of notch 2 must be greater than the emissions 
at idle.   

For example, notch 2 is estimated as 438 horsepower, neglecting hotelling power requirements.  Idle, for the 
locomotive is approximately 24 horsepower.  Heating at maximum, on the coldest days, defines the 
maximum hotelling energy requirement.  Each of the three coach cars has a maximum energy usage of 
44kW, and the cab has a maximum energy requirement of 9.1kW, for a total of 141kW (189 horsepower). 
Idle plus the maximum hotelling power would total 213 horsepower.  So, say for PM2.5, notch 2 operating at 
438 horsepower x 0.03g/hp-h = 13.14g/h, while idle plus the maximum hotelling power would be 213 
horsepower x 0.03g/hp-h = 6.39g/h.  Therefore notch 2 emissions are conservative for a train idling in the 
station. 

The modelling approach for the emissions from the proposed Timmins-Porcupine Station focusses on NOX 
emissions from heating, comfort, and emergency equipment and emissions from the train’s diesel engine.  
This assumption with respect to heating, comfort, and emergency equipment is based on section 7.1.1 in 
Ontario MECP Guideline A-10.  AERMOD was used to model these emissions, and the PM2.5 U.S. National 
Ambient Air Quality Standard (NAAQS) option was used for particulate behaviour, as it allows for both the 
highest and the 3-year average of the annual 98th percentile of the hourly and 24-hour average 
concentrations (Appendix A.2).  Further, for NO2 modelling, the Ozone Limiting Method (OLM) was used.  
The OLM method requires values for the “In Stack NO2/NOX Ratio”.  The following values were used: Diesel 
Locomotive = 0.083, Unit Heaters and AHU = 0.100, Generac Generator = 0.187, and Vehicles (All) = 0.156.   

These values are from GUIDANCE FOR NO2 DISPERSION MODELLING IN BRITISH COLUMBIA, (Guidance for 
NO2 Dispersion Modelling (gov.bc.ca)) was used for the in-stack ratios, page 30.  These values are from 
GUIDANCE FOR NO2 DISPERSION MODELLING IN BRITISH COLUMBIA, (Guidance for NO2 Dispersion 
Modelling (gov.bc.ca)) were used for the in-stack ratios, page 30. 

The new trains/rail cars will meet the latest EPA Tier 4 emission standards.  The train diesel engine (Cummins 
QSK95, 4,400hp) exhaust includes NOX, Particulate and Benzene. 

 

https://www.ecfr.gov/current/title-40/chapter-I/subchapter-U/part-1065/subpart-J
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Table 3: Locomotive Emission Standards 

Above are the documented emission rates used in modelling the effect of the proposed Timmins-Porcupine 
Station on the environment. 

Approximately 97% of the Tier 4 locomotive particulate emissions are PM2.5 or smaller, and as such, all of 
the 0.03 g/hp-hr particulate emissions are considered PM2.5 or smaller. 

Benzene emissions from the locomotive were estimated from emission factors from US EPA AP-42 Table 3.3-
2. 

The train station building will have an emergency natural gas fired generator and comfort heating 
equipment.   The emissions of NOX, PM2.5, and Benzene, have been included as station emissions.   

Benzo[a]pyrene  

With regard to benzo[a]pyrene (B(a)P), the following supporting information provides rationale for why levels 
at the station are considered negligible.    

The train will be operating at notch 2, which consumes fuel at approximately 140L/h.  We’ve looked at two 
scenarios: one with Uncontrolled B(a)P emissions and one with 95% reduction with the Diesel Oxidation 
Catalyst (DOC) and Diesel Particulate Filter (DPF) that come with Tier 4 engines (note the literature describes 
this 95% reduction.)  Since the idling engine is the station's primary source of PM2.5 and B(a)P, a reasonable 
estimate of B(a)P concentration at the most affected receptor can be scaled based on the PM2.5 and B(a)P 
emission rates.  

The results are summarized below: 
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 Max Receptor (#9) PM2.5 (24-h)        

 0.554 
ug/m3 from 
Station       

 

B(a)P emission rate % 
of PM2.5 emission rate 

Estimated 24-h 
B(a)P Conc 
(ug/m3) 

24-h B(a)P 
Limit (ug/m3) 

Fraction of 
B(a)P Limit 
(ug/m3) 

% of 24-h 
B(a)P   Limit     

 

0.0042732% 2.36737E-05 0.00005 0.47347 47.347% 
B(a)P 
(Uncontrolled)    

 

0.00021362% 1.18345E-06 0.00005 0.02367 2.367% B(a)P (Tier 4)     

          

 Max Receptor (#9) PM2.5 (annual)        

 0.079 
ug/m3 from 
Station       

 

B(a)P emission rate % 
of PM2.5 emission rate 

Estimated Annual 
B(a)P Conc 
(ug/m3) 

Annual B(a)P 
Limit (ug/m3) 

Fraction of 
B(a)P Limit 
(ug/m3) 

% annual of 
B(a)P Limit     

 

0.00427324% 0.000003375857 0.00001 0.33759 33.759% 
B(a)P 
(Uncontrolled)    

 

0.00021362% 0.000000168759 0.00001 0.01688 1.688% B(a)P (Tier 4)     

 

Therefore, it can reasonably be concluded that the B(a)P emissions from the idling train are insignificant.  

3.2 Sensitive Receptors in the Study Area 

Two sensitive receptors were located at Pete Landers Park, one in the baseball infield and one in the baseball 
outfield. Further, a sensitive receptor was located at the Frank P. Whitney Public School. Six sensitive receptors 
were selected as representative of the residences around the proposed location of the station, as depicted in 
Figure 5. The residential receptors were identified by locating residences that are within 500 m of the proposed 
station. Contaminant concentrations are similar when in the same vicinity.  The nine receptors selected represent 
the most sensitive and closest locations, providing a conservative basis for the analysis. Receptors located farther 
from the station will experience a diminished impact from the "build" scenario. 
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Figure 5: Sensitive Receptors 
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3.3 Road Traffic Data 

The roads within influence distance of the site, Falcon Street (adjacent to the subject site), King Street / 
TransCanada Highway 101 (adjacent to the subject site), Gervais Street North (adjacent to the subject site), 
and Queen Street (approximately 25m from the nearest part of the subject site), are the most significant 
roads with potential to impact air quality.  The NPR TRPAP Traffic Assessment Report, from June 2024 was 
used for an estimate of the traffic flows in 2026 and 2046.   

According to the 2023 NPR TRPAP Traffic Assessment Report, King Street/(TransCanada Highway 101) has 
an annual average daily traffic (AADT) of 7,020.  The report assumes an increase of 1.5% per year, so the 
predicted AADT in 2026 would be 7,341 and the predicted AADT in 2046 would be 9,887, an increase of 
2,546 vehicles per day.  This report also stated that Gervais Street North has an annual average daily traffic 
(AADT) of 960.  Gervais Street North has more traffic than Falcon Street and Queen Street.  The traffic flows 
from Gervais Street North were therefore conservatively used to represent the traffic flows from Falcon Street 
and Queen Street as well.  As the report assumes an increase of 1.5% per year,  the predicted AADT in 2026 
for Gervais Street would be 1004 and the predicted AADT in 2046 would be 1,352, an increase of 348 vehicles 
per day.   

3.4 Motor Vehicle Emissions Rates 

The U.S. EPA's Motor Vehicle Emission Simulator (MOVES) model provides estimates of emission rates from 
motor vehicles based on a variety of factors such as local meteorology and vehicle fleet composition. 

The emissions from the subject roads (as described in Section 4.0) were calculated using U.S. EPA’s Motor 
Vehicle Emission Simulator (MOVES4) and modelled using AERMOD.  The MOVES4 inputs are used by these 
models to predict the concentrations of NO2, Benzene, and PM2.5 at the subject site and in the surrounding 
areas. 

The road emissions associated with the train service is represented by the predicted increase in vehicular 
traffic from 2026 to 2046.  In addition, MOVES4 was used to estimate vehicle emission rates from 2026, which 
is conservative as emissions per vehicle are predicted to decrease over time.   

3.5 Air Dispersion Modelling Using AERMOD 

Dispersion modelling was completed in accordance with the MECP's "Air Dispersion Modelling Guideline for 
Ontario" Ver. 3.0 (Guideline A-11), and the US EPA’s AERMOD model was employed. 

The modelled impact of contaminant emissions is assessed as one-hour, 24-hour, and annual sensitive 
receptor concentrations.  The following dispersion model and pre-processors were used in the assessment:  

• AERMOD dispersion model (version 22112); and 
• AERMAP surface pre-processor (version 22112).  

Climate data is available for Ontario at https://www.ontario.ca/environment-and-energy/map-regional-
meteorological-and-terrain-data-air-dispersion-modelling. The data for Ontario is split into 5 regions, with 
Timmins in the “northern region”.  This region uses surface station weather data from Sudbury (ID 6068150) 
and upper air data from White Lake (ID 726320).  The data covers a five-year period from 1996 to 2000 and 
is suitable for AERMET stage 3 processing which allows the wind’s approach flow to be customized to suit 
land use in the vicinity of the subject property.  In this report, the forest data set “Sudbury_forest _22112” 
was used and it has been preprocessed by the Ministry with AERMET v22112, thus no stage 3 processing 
was required. 

https://www.ontario.ca/environment-and-energy/map-regional-meteorological-and-terrain-data-air-dispersion-modelling
https://www.ontario.ca/environment-and-energy/map-regional-meteorological-and-terrain-data-air-dispersion-modelling
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AERMOD, includes two source types called LINE VOLUME, and RLINE, which are used for modeling roadways.  
The LINE VOLUME source was used to model the roads. 

The parameters for the LINE VOLUME Source were set to: 

• Configuration = Adjacent 
• Plume Height = 1.7 x Vehicle Height = 2.55m 
• Release Height = 0.5 x Plume Height = 1.27m 
• Plume Width = 21.0m for highways (four lanes) and 16m for two lane side streets 
• Emission Rate (g/s) = Specific for each pollutant (NO2, PM2.5, and Benzene). 

The idling trains were modeled as POINT Sources, located at each end of the train.  This allows the maximum 
concentration to be captured.  The train was assumed to be at Notch 2 during idle at the station. 

For the site and surrounds, forest makes up most of the surrounds, and as such, rural was chosen for the 
dispersion coefficients.  

From the perspective of the MTO’s and the Canadian Transportation Agency’s description, sensitive 
receptors may include outdoor areas and/or indoor spaces in permanent residences, schools, hospitals, 
daycare centers, and seniors’ residences.  As such, the railway station itself was not considered for the same 
structure contamination.   

The emission rates from the various stationary sources are summarized below in Table 4. 
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Table 4: Source Summary Table 
 
 
  

Source Data Emission Data

Source 
Identifier Description

Release 
Height          

(m)

Stack Gas 
Exit  Temp 

(K)

Stack Inside 
Diameter   

(m)

Stack Gas 
Exit  Velocity 

(m/s)
Stack Gas 

Flow (m 3/s) Contaminant

Ontario 
AAQC 

(ug/m 3)

Canadian Ambient Air 
Quality Standards  

CAAQS (ug/m 3 ) 

Emission Rate        
(See Appendix A.4)       

(g/s)  

Source 1 a
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 NO 2 400 (1h) * 84 (1h) 0.158

Source 1 b
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 NO 2 200 (24h) 0.022

Source 1 c
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 NO 2 12 (annual) 0.022

Source 1 e
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 particulate <2.5 27 (24h) * 27 (24h) 0.00051

Source 1 d
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 particulate <2.5 8.8 (annual) 0.00051

Source 1 g
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 benzene 2.3 (24h) 0.00005

Source 1 f
Tier 4 Locomotive 

Charger using 
Cummins QSK95

4.40 618.75 0.508 14.82 3.004 benzene 0.45 (annual) 0.00005

Source 2 a Unit Heaters 4.50 333 0.100 0.78 0.006 NO 2 400 (1h) * 84 (1h) 0.000321

Source 2 b Unit Heaters 4.50 333 0.100 0.78 0.006 NO 2 200 (24h) 0.000321

Source 2 c Unit Heaters 4.50 333 0.100 0.78 0.006 NO 2 12 (annual) 0.000321

Source 2 d Unit Heaters 4.50 333 0.100 0.78 0.006 particulate <2.5 27 (24h) * 27 (24h) 0.000056

Source 2 e Unit Heaters 4.50 333 0.100 0.78 0.006 particulate <2.5 8.8 (annual) 0.000056

Source 2 f Unit Heaters 4.50 333 0.100 0.78 0.006 benzene 2.3 (24h) 1.5E-11

Source 2 g Unit Heaters 4.50 333 0.100 0.78 0.006 benzene 0.45 (annual) 1.5E-11

Source 3 a Hot Water Heater 4.50 333 0.100 2.02 0.016 NO 2 400 (24h) * 84 (1h) 0.000803

Source 3 b Hot Water Heater 4.50 333 0.100 2.02 0.016 NO 2 200 (24h) 0.000803

Source 3 c Hot Water Heater 4.50 333 0.100 2.02 0.016 NO 2 12 (annual) 0.000803

Source 3 d Hot Water Heater 4.50 333 0.100 2.02 0.016 particulate <2.5 27 (24h) * 27 (24h) 0.000141

Source 3 e Hot Water Heater 4.50 333 0.100 2.02 0.016 particulate <2.5 8.8 (annual) 0.000141

Source 3 f Hot Water Heater 4.50 333 0.100 2.02 0.016 benzene 2.3 (24h) 3.7E-11

Source 3 g Hot Water Heater 4.50 333 0.100 2.02 0.016 benzene 0.45 (annual) 3.7E-11

Source 4 a Air Handling Units 2.00 333 0.150 1.20 0.021 NO 2 400 (1h) * 84 (1h) 0.00107

Source 4 b Air Handling Units 2.00 333 0.150 1.20 0.021 NO 2 200 (24h) 0.00107

Source 4 c Air Handling Units 2.00 333 0.150 1.20 0.021 NO 2 12 (annual) 0.00107

Source 4 d Air Handling Units 2.00 333 0.150 1.20 0.021 particulate <2.5 27 (24h) * 27 (24h) 0.000188

Source 4 e Air Handling Units 2.00 333 0.150 1.20 0.021 particulate <2.5 8.8 (annual) 0.000188

Source 4 f Air Handling Units 2.00 333 0.150 1.20 0.021 benzene 2.3 (24h) 4.9E-11

Source 4 g Air Handling Units 2.00 333 0.150 1.20 0.021 benzene 0.45 (annual) 4.9E-11

Source 5 a
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 NO 2 400 (1h) * 84 (1h) 0.00838

Source 5 b
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 NO 2 200 (24h) 0.000349

Source 5 c
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 NO 2 12 (annual) 0.000349

Source 5 d
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 particulate <2.5 27 (24h) * 27 (24h) 0.000134

Source 5 e
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 particulate <2.5 8.8 (annual) 0.000134

Source 5 f
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 benzene 2.3 (24h) 0.0000223

Source 5 g
Natural Gas 

Emergency Generac 
SG150kW  Generator

3.00 323 0.203 18.71 0.606 benzene 0.45 (annual) 0.0000223

* The 3 year average of the annual 98th percentile of the daily 24-hour, or hourly, average concentrations.
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4.0 GREENHOUSE GAS EMISSIONS 

At the time of preparing the TRPAP and this study, Timmins-Porcupine Station was in the conceptual design 
stage, and as such, only a high-level estimate of greenhouse gas emissions is practical at this time.  An estimate 
of the greenhouse gas emissions created to construct the proposed Timmins-Porcupine Station was completed.  
The estimate is based on scaling the floor area of the proposed station to the emissions from constructing the 
COP26 House (https://circularecology.com/news/low-embodied-carbon-house-designed-with-circular-
economy-principles), a “business as usual” building and a building in Thornbury, Ontario, which was analysed 
using the building transparency (EC3) model 
(https://buildingtransparency.org/ec3/buildings/a2bac17d3aa44a7dbb2048a58b875b93?view=uniformat2&sta
ge=A5).  The “business as usual” building was estimated to produce 1,114 kg CO2/m2, while the COP26 house 
was estimated to produce 457 kg CO2/m2.  Similarly, the building in Thornbury was estimated to produce 415.6 
kg CO2/m2.  The proposed Timmins-Porcupine Station is approximately 841m2.  As such, the emissions produced 
in the construction are likely to fall in the range of 349.5MgCO2 to 936.9MgCO2.   

The grass and shrubs on the existing site may be sequestering more carbon dioxide than is emitted from mowing 
and maintaining the area.  Conservatively, B. Jason West and Danelle Haake 
(https://www.litzsinger.org/research/west-haake.pdf) measured 11.7MgCO2 per year sequestered by 7.2 acres by 
a restored tallgrass prairie.  The result at this site, is sequestering carbon dioxide at a rate of 3.5MgCO2 per year, 
if sequestering is at the rate of a restored Missouri tallgrass prairie. 

The cultural meadow on the existing site has carbon stored in the soil, roots, and plants themselves.  A very 
conservative assumption is that all this stored carbon will be lost.  Employing the 2019 Refinement to the 2006 
IPCC Guidelines for National Greenhouse Gas Inventories (in particular default factors from table 6.2 and a 
baseline Soil Organic Carbon value (SOC ref) from table 2.3 and applying these values to equation 2.25) in concert 
with a 0.8 hectare cultural meadow as currently occupying the site, results in a one time loss of 68.04 tonnes of 
carbon.   

In regard to greenhouse gas emissions created as part of operating the proposed Timmins-Porcupine Station, 
expected fuel consumption was used to estimate the CO2 emissions from the reciprocating engines 
(conservatively, notch 2 for the locomotive engine and full capacity for the emergency generator) and CO2 
emission factors for natural gas (by volume of natural gas expected to be consumed).  The locomotive engine 
was conservatively operated 200 minutes per day, the emergency generator conservatively operated 64 hours 
per year (1h per week testing and 1h per month in an actual emergency), and the comfort heating was 
conservatively operated to operate half the year at full capacity.  With these assumptions the idling train produces 
458 tonnes of CO2, the comfort heat 125 tonnes of CO2, and the emergency generator 12 tonnes of CO2.  This is 
roughly 5.9% of the threshold of being required to report CO2 emissions in Ontario 
(https://www.ontario.ca/page/report-greenhouse-gas-ghg-emissions) and 0.00030% of CO2 emissions from 
transport in Canada in 2022 (https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-
eng.pdf).    

 
  

https://circularecology.com/news/low-embodied-carbon-house-designed-with-circular-economy-principles
https://circularecology.com/news/low-embodied-carbon-house-designed-with-circular-economy-principles
https://buildingtransparency.org/ec3/buildings/a2bac17d3aa44a7dbb2048a58b875b93?view=uniformat2&stage=A5
https://buildingtransparency.org/ec3/buildings/a2bac17d3aa44a7dbb2048a58b875b93?view=uniformat2&stage=A5
https://www.litzsinger.org/research/west-haake.pdf
https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-eng.pdf
https://publications.gc.ca/collections/collection_2024/eccc/En81-4-2022-1-eng.pdf
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5.0 MODELLING RESULTS 

Results in this assessment are presented in a worst-case analysis presented in Table 5 with the observations 
related to the results presented in Section 5.1.  

5.1 Worst-Case Analysis 

5.1.1 Methodology 

Worst-case analysis provides pollutant concentrations predicted under a worst-case condition.  The AERMOD 
dispersion model (version 22112) uses five years of actual meteorological data, running simulations for each 
hour within that period.  The model then identifies the worst-case concentration for each contaminant based on 
these runs.  This approach ensures that the model captures a wide range of meteorological conditions, providing 
a comprehensive assessment of the air quality impacts.  Further, AERMOD processes hourly meteorological data 
to calculate 24-hour average concentrations. It runs simulations for each hour and then averages the results over 
a 24-hour period to determine the daily average concentration. For annual averages, AERMOD uses hourly data 
over the five years to calculate the average concentration. This involves running the model for each hour of each 
year and then averaging the results to get the annual mean concentration. These methodologies ensure that 
AERMOD provides accurate and reliable long-term average concentrations for worst-case analysis. Refer to 
Appendix A.5 for additional details on the AERMOD modeling utilized in this report. 

Sections 3.1, 3.3, and 3.4 describe conservative emissions from the train station and the road emissions 
associated with the train service represented by the predicted increase in vehicular traffic from 2026 to 2046, 
respectively. 

The background conditions for the 90th percentile data (Section 2.2) have been conservatively used to represent 
the "no build" scenario, as passenger trains are not currently operating on the rail lines at the proposed location.  
The "build" scenario, on the other hand, includes the 90th percentile concentrations, modeled emissions from the 
proposed train station (such as idling Tier 4 trains, the emergency natural gas-fired generator, and the AHUs), 
and road emissions associated with the train service. These factors are combined to predict the final cumulative 
concentration levels. 

5.1.2 Results 

Predicted concentrations are compared to the Ontario Ambient Air Quality Criteria and the Canadian Ambient 
Air Quality Standards.  For criteria based on hourly limits, the hourly results are reported. Similarly, for criteria 
based on 24-hour limits, the 24-hour average results are provided, and for annual criteria, the annual average 
results are presented.  The results are organized by contaminant and displayed in Table 5. 

5.1.2.1 Nitrogen Dioxide 

Nitrogen dioxide (NO2) has a 1-hour, 24-hour and annual criterion.  The background data are the average values 
from 2021, 2022, and 2023.  The 90th percentile 1-hour background value is 25.1ug/m3 measured at the Sudbury 
MECP station.  The 90th percentile 24-hour background value is 22.7ug/m3 also measured at the Sudbury MECP 
station.  The annual background value is 11.5ug/m3.   

The 24-hour emission rate for the idling train and emergency generator were based on their expected operating 
time for a 24-hour period.  The result of changing the train traffic from no passenger trains per day to a maximum 
of one train per day, per direction, increases NO2 concentrations for the three averaging periods.  The cumulative 
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NO2 concentrations ranged from 11.5% to 14.3% of the strictest criteria / standard at the sensitive receptors for 
the 24-hour averaging time. It is important to note, background concentration alone is 11.4% of the strictest 
criteria / standard.  

In assessing 1-hour averaging time, the cumulative concentrations (the background, plus the additional 
concentrations from the station, plus the additional concentrations from the predicted increase in vehicular traffic 
emissions from 2026 to 2046) ranged from 33.1% to 83.8% of the strictest criteria/standard at the selected 
sensitive receptors for the strictest 1-hour NO2 averaging time standard/criteria, while the background 
concentration alone is 29.9% of the strictest NO2 criteria/standard.  Therefore, the maximum 1-hour NO2 
increases from 29.9% to 83.8% of the strictest criteria/standard for the 1-hour averaging time. 

Note: The 1-hour CAAQS limit for NO2 is based on the 98th percentile of the 3-year average of the hourly NO2 
concentrations.  As such, the AERMOD result presented represents the 98th percentile of the 3-year average.  

5.1.2.2 PM2.5  

PM₂.₅ has criteria for both 24-hour and annual limits.  The background data used consists of average values from 
2021, 2022, and 2023.  The 90th percentile 24-hour background value is 12.0 µg/m³, measured at the Sudbury 
MECP station, while the 90th percentile annual background value is 6.6 µg/m³, also measured at the Sudbury 
MECP station. 

The result of changing the train traffic from no passenger trains per day to a maximum of one train per day, per 
direction, is to increase PM2.5 concentrations for both averaging periods.  The cumulative PM2.5 concentrations 
(the background, plus the additional concentrations from the station, plus the additional concentrations from 
the predicted increase in vehicular traffic emissions from 2026 to 2046) ranged from 44.5% to 46.5% at the 
selected sensitive receptors for the 24-hour averaging time, while the background concentration alone is 44.4% 
of the strictest criteria/standard.  Therefore, the maximum 24-hour PM2.5 increases from 44.4% to 46.5% of the 
strictest criteria/standard for the 24-hour averaging time.   

The cumulative PM2.5 concentrations ranged from 75.0% to 75.9% at the selected sensitive receptors for the 
annual averaging time, while the background concentration alone is 75.0% of the strictest criteria/standard.  
Therefore, the maximum annual PM2.5 increases from 75.0% to 75.9% of the strictest criteria/standard for the 
annual averaging time. 

Note: Due to Ontario’s AAQC’sPM2.5 limit, the highest 3-year average concentrations (rather than the 98th 
percentile) are presented in the results. 

5.1.2.3 Benzene 

Benzene has a 24-hour and annual criterion. The background data are the average values from 2021, 2022, and 
2023. The 90th percentile 24-hour background value is 0.47ug/m3 measured at the Newmarket NAPS station.  
The 90th percentile annual background value is 0.34ug/m3 also measured at the Newmarket MECP station.   

The result of changing the train traffic from no passenger trains per day to a maximum of one train per day, per 
direction, is to increase Benzene concentrations for both averaging periods. The cumulative Benzene 
concentrations (the background, plus the additional concentrations from the station, plus the additional 
concentrations from the predicted increase in vehicular traffic emissions from 2026 to 2046) ranged from 20.5% 
to 21.1% of the strictest criteria/standard at the selected sensitive receptors for the 24-hour averaging time, while 
the background concentration alone is 20.4% of the strictest criteria/standard.  Therefore, the maximum 24-hour 
Benzene increases from 20.4% to 21.1% of the strictest criteria/standard for the 24-hour averaging time.   

The cumulative Benzene concentrations ranged from 75.6% to 76.1% of the strictest criteria/standard at the 
selected sensitive receptors for the annual averaging time, while the background concentration alone is 75.6% 
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of the strictest criteria/standard.  Therefore, the maximum annual Benzene increases from 75.6% to 76.1% of the 
strictest criteria/standard for the annual averaging time at the worst-case sensitive receptor in “build” scenario. 
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Table 5: Summary of Modelling Results1  

 
1 Note: The 1-hour CAAQS limit for NO2 is based on the 98th percentile of the 3-year average of the hourly NO2 
concentrations.  As such, the AERMOD result presented represents the 98th percentile of the 3-year average. 

Averaging 
Period Receptor Contaminant

Ontario 
AAQC 

(ug/m 3 )

Canadian Ambient 
Air Quality 
Standards  

CAAQS (ug/m 3 )

90th percentile 
Background 

Concentration 
(ug/m 3 )

Background 
Concentration % 

of strictest 
Criteria/Standard

Max Predicted 
Concentration 
from Proposed 

Station 
(ug/m 3 )

Max Predicted 
Concentration from 

Average Daily Traffic 
Increase from 2026 to 

2046 (ug/m 3 )

Cumulative 
Concentration 

(ug/m 3 )

Cumulative 
Concentration % 

of most strict 
Criteria/Standard

1-h 1. Frank P. Krznaric Whitney Public School NO 2 400 84 25.1 29.9% 2.53 0.137 27.77 33.1%
1-h 2. 524 Queen Street NO 2 400 84 25.1 29.9% 16.23 0.837 42.17 50.2%
1-h 3. Pete Landers Park - infield NO 2 400 84 25.1 29.9% 23.09 0.493 48.68 58.0%
1-h 4. Pete Landers Park - outfield NO 2 400 84 25.1 29.9% 19.46 0.449 45.01 53.6%
1-h 5. 6164 King Street NO 2 400 84 25.1 29.9% 17.38 1.369 43.85 52.2%
1-h 6. 101 Gervais Street North NO 2 400 84 25.1 29.9% 29.86 1.083 56.04 66.7%
1-h 7. 6420 King Street NO 2 400 84 25.1 29.9% 16.34 0.438 41.88 49.9%
1-h 8. 6235 King Street NO 2 400 84 25.1 29.9% 29.84 0.856 55.80 66.4%
1-h 9. 6258 King Street NO 2 400 84 25.1 29.9% 44.48 0.835 70.42 83.8%

24-h 1. Frank P. Krznaric Whitney Public School NO 2 200 22.7 11.4% 0.22 0.116 23.04 11.5%
24-h 2. 524 Queen Street NO 2 200 22.7 11.4% 3.58 0.731 27.01 13.5%
24-h 3. Pete Landers Park - infield NO 2 200 22.7 11.4% 2.18 0.424 25.30 12.7%
24-h 4. Pete Landers Park - outfield NO 2 200 22.7 11.4% 2.93 0.388 26.02 13.0%
24-h 5. 6164 King Street NO 2 200 22.7 11.4% 1.97 1.193 25.86 12.9%
24-h 6. 101 Gervais Street North NO 2 200 22.7 11.4% 3.41 0.944 27.05 13.5%
24-h 7. 6420 King Street NO 2 200 22.7 11.4% 2.73 0.378 25.81 12.9%
24-h 8. 6235 King Street NO 2 200 22.7 11.4% 4.55 0.732 27.98 14.0%
24-h 9. 6258 King Street NO 2 200 22.7 11.4% 5.11 0.720 28.53 14.3%

annual 1. Frank P. Krznaric Whitney Public School NO 2 24 11.5 47.9% 0.034 0.026 11.56 48.2%
annual 2. 524 Queen Street NO 2 24 11.5 47.9% 0.211 0.200 11.91 49.6%
annual 3. Pete Landers Park - infield NO 2 24 11.5 47.9% 0.367 0.107 11.97 49.9%
annual 4. Pete Landers Park - outfield NO 2 24 11.5 47.9% 0.507 0.097 12.10 50.4%
annual 5. 6164 King Street NO 2 24 11.5 47.9% 0.215 0.337 12.05 50.2%
annual 6. 101 Gervais Street North NO 2 24 11.5 47.9% 0.428 0.260 12.19 50.8%
annual 7. 6420 King Street NO 2 24 11.5 47.9% 0.504 0.092 12.10 50.4%
annual 8. 6235 King Street NO 2 24 11.5 47.9% 0.641 0.203 12.34 51.4%
annual 9. 6258 King Street NO 2 24 11.5 47.9% 0.841 0.194 12.54 52.2%

24-h 1. Frank P. Krznaric Whitney Public School particulate <2.5 27 27 12.0 44.4% 0.021 0.002 12.023 44.5%
24-h 2. 524 Queen Street particulate <2.5 27 27 12.0 44.4% 0.323 0.013 12.336 45.7%
24-h 3. Pete Landers Park - infield particulate <2.5 27 27 12.0 44.4% 0.265 0.008 12.273 45.5%
24-h 4. Pete Landers Park - outfield particulate <2.5 27 27 12.0 44.4% 0.445 0.007 12.452 46.1%
24-h 5. 6164 King Street particulate <2.5 27 27 12.0 44.4% 0.242 0.021 12.263 45.4%
24-h 6. 101 Gervais Street North particulate <2.5 27 27 12.0 44.4% 0.496 0.017 12.513 46.3%
24-h 7. 6420 King Street particulate <2.5 27 27 12.0 44.4% 0.346 0.006 12.352 45.7%
24-h 8. 6235 King Street particulate <2.5 27 27 12.0 44.4% 0.458 0.012 12.470 46.2%
24-h 9. 6258 King Street particulate <2.5 27 27 12.0 44.4% 0.554 0.012 12.566 46.5%

annual 1. Frank P. Krznaric Whitney Public School particulate <2.5 8.8 6.6 75.0% 0.003 0.001 6.603 75.0%
annual 2. 524 Queen Street particulate <2.5 8.8 6.6 75.0% 0.025 0.004 6.629 75.3%
annual 3. Pete Landers Park - infield particulate <2.5 8.8 6.6 75.0% 0.045 0.002 6.647 75.5%
annual 4. Pete Landers Park - outfield particulate <2.5 8.8 6.6 75.0% 0.066 0.002 6.668 75.8%
annual 5. 6164 King Street particulate <2.5 8.8 6.6 75.0% 0.027 0.007 6.633 75.4%
annual 6. 101 Gervais Street North particulate <2.5 8.8 6.6 75.0% 0.058 0.005 6.663 75.7%
annual 7. 6420 King Street particulate <2.5 8.8 6.6 75.0% 0.057 0.002 6.658 75.7%
annual 8. 6235 King Street particulate <2.5 8.8 6.6 75.0% 0.072 0.004 6.676 75.9%
annual 9. 6258 King Street particulate <2.5 8.8 6.6 75.0% 0.079 0.004 6.683 75.9%

24-h 1. Frank P. Krznaric Whitney Public School benzene 2.3 0.47 20.4% 0.001 0.0002 0.4707 20.5%
24-h 2. 524 Queen Street benzene 2.3 0.47 20.4% 0.004 0.0014 0.4749 20.6%
24-h 3. Pete Landers Park - infield benzene 2.3 0.47 20.4% 0.005 0.0008 0.4755 20.7%
24-h 4. Pete Landers Park - outfield benzene 2.3 0.47 20.4% 0.006 0.0007 0.4766 20.7%
24-h 5. 6164 King Street benzene 2.3 0.47 20.4% 0.007 0.0022 0.4796 20.9%
24-h 6. 101 Gervais Street North benzene 2.3 0.47 20.4% 0.012 0.0018 0.4840 21.0%
24-h 7. 6420 King Street benzene 2.3 0.47 20.4% 0.006 0.0007 0.4763 20.7%
24-h 8. 6235 King Street benzene 2.3 0.47 20.4% 0.015 0.0014 0.4860 21.1%
24-h 9. 6258 King Street benzene 2.3 0.47 20.4% 0.010 0.0014 0.4814 20.9%

annual 1. Frank P. Krznaric Whitney Public School benzene 0.45 0.34 75.6% 0.0001 0.00005 0.3402 75.6%
annual 2. 524 Queen Street benzene 0.45 0.34 75.6% 0.00056 0.00037 0.3409 75.8%
annual 3. Pete Landers Park - infield benzene 0.45 0.34 75.6% 0.001 0.00020 0.3412 75.8%
annual 4. Pete Landers Park - outfield benzene 0.45 0.34 75.6% 0.00133 0.00018 0.3415 75.9%
annual 5. 6164 King Street benzene 0.45 0.34 75.6% 0.00079 0.00062 0.3414 75.9%
annual 6. 101 Gervais Street North benzene 0.45 0.34 75.6% 0.00153 0.00048 0.3420 76.0%
annual 7. 6420 King Street benzene 0.45 0.34 75.6% 0.00125 0.00017 0.3414 75.9%
annual 8. 6235 King Street benzene 0.45 0.34 75.6% 0.00213 0.00037 0.3425 76.1%
annual 9. 6258 King Street benzene 0.45 0.34 75.6% 0.00182 0.00036 0.3422 76.0%
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6.0 CONCLUSIONS 

An Air Quality Impact Assessment was completed to characterize existing conditions and determine the impact 
of the Project on air quality. Key pollutants for air quality impact assessments include CO, NO₂, PM₂.₅, Benzene, 
1,3-butadiene, formaldehyde, acetaldehyde, acrolein, and benzo(a)pyrene. Among these, oxides of nitrogen, 
PM₂.₅, and Benzene have the potential to be the controlling contaminants (Appendix A.3). Oxides of nitrogen 
have the highest emission rate-to-concentration limit ratio, while PM₂.₅ and Benzene are characterized by 
relatively high background concentrations. The air quality impact assessment took into consideration the 
introduction of Tier 4 technology for the Northlander locomotive fleet. 

Background conditions for the 90th percentile concentration data were conservatively used to represent the "no 
build" scenario, as passenger trains are not currently operating on the rail lines at the proposed location.  The 
"build" scenario was assessed by combining the 90th percentile concentrations, the modeled emissions from the 
proposed train station (including idling Tier 4 trains, the emergency natural gas-fired generator, and the AHUs), 
and the road emissions associated with the train service.  These factors were summed to predict the final 
concentration levels. 

The results of the dispersion modelling demonstrates that the addition of a train, and train station, at the 
proposed project site in Timmins does not significantly change the ambient air quality conditions in the vicinity 
of the proposed station.  The nine receptors were chosen as representing the most sensitive, closest and hence 
most conservative points to assess for the analysis.  Receptors farther from the station will experience reduced 
impact from the “build” scenario.  When assessing the impact of NO₂, PM₂.₅, and Benzene on the selected 
sensitive receptors, the difference between the "No Build" and "Build" scenarios is minimal, with both scenarios 
falling within the criteria and standards set by the Ontario Ambient Air Quality Criteria (AAQC).  Similarly, the 
Canadian Ambient Air Quality Standard (CAAQS) set by Environment Canada is met under both the "No Build" 
and "Build" scenarios. Therefore, mitigation is not required and hence this report does not recommend any local 
air quality impact mitigation.  

The GHG emission implications of the project were also assessed by conservatively quantifying the air 
contaminant and GHG emissions associated with the project for the “build” and “no build” scenarios. Comparison 
of its results with provincial emission inventories suggests that the project’s contribution to these inventories will 
be very small. 

Potential air quality impacts associated with the construction stage of the proposed Timmins station are expected 
to be temporary and localized to the surrounding area.  Periodic on-site inspections will be undertaken to confirm 
the implementation of the mitigation measures and identify corrective actions if required.  Visual inspection for 
dusty conditions in areas of emission sources shall occur daily to ensure mitigation measures are in place and 
functioning properly.  A summary of potential effects and mitigation/monitoring measures are included in Table 
6. 
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7.0 SUMMARY OF POTENTIAL EFFECTS, MITIGATION AND MONITORING 

This section contains the following information: 

• Table 6 summarizes the potential air quality effects, as well as the associated mitigation and 
monitoring/commitments (as applicable) for the project. 

Appendix C contains a Fugitive Dust Best Management Plan. 
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Table 6. Summary of Air Quality Mitigation Measures, Monitoring & Commitments 

Environmental 
Component Potential Effect Mitigation Measures Monitoring and/or Commitments 

Air Quality - 
Construction 
Phase 

Construction related 
air quality effects 
may pose risks to 
human health and 
wellbeing 

• Prior to commencement of construction, develop and implement a Construction Air Quality Management 
Plan (AQMP).  The AQMP will: 

o Define the Project’s air quality impact zone and identify all sensitive receptors within this area. 
o Include explicit commitment to the implementation of all applicable best practices identified in the 

Environment Canada document, Best Practices for the Reduction of Air Emissions from Construction 
and Demolition Activities (2005). 

• Develop a Communications Protocol and a Complaints Protocol to respond to issues that may develop 
during construction. 

• Periodic on-site inspections will be undertaken to confirm the 
implementation of the mitigation measures and identify corrective 
actions if required. 

 

Fugitive dust may be 
generated during 
construction 
activities that may 
generate complaints 

• Paved/ Unpaved Roads 
o Haul routes shall be maintained during operations, to ensure that loose fine material on the haul 

route surface is minimized. 
o Ensure trucks hauling excavated materials are tarped. 
o Establish efficient traffic patterns to minimize dust generation. 
o A water truck and water supply shall be available to cover the internal haul routes. 
o The truck shall be equipped with a spray bar to deliver the water evenly over the haul route surfaces 

required to thoroughly wet the surface. 
o The actual watering rate and frequency shall vary, depending on surface moisture conditions and 

traffic conditions, and shall be triggered whenever the site construction manager observes trucks 
producing a trailing cloud of dust greater than about 7m.  Note: observation by the construction 
manager is the primary means of dust monitoring. 

o Wet or vacuum-sweeper cleans paved surfaces. 
o Priority should be given to routes that are most susceptible to the above noted causes of high 

emissions. 
• Material Handling 

o Loading areas shall be maintained during operations, to ensure that loose fine material on the 
surface is minimized. 

o Ensure trucks hauling excavated materials are tarped when possible. 
o A water truck and water supply shall be available to cover the material handling areas with an 

adequate water supply. 
o The truck shall be equipped with a spray bar to deliver the water evenly over the ground surface as 

required to wet the surface. 
o The actual watering rate and frequency shall vary, depending on surface moisture conditions and 

traffic conditions, and shall be triggered whenever the site manager observes a plume of dust 
extending 7m beyond operating equipment. 

• Visual inspection for dusty conditions in areas of emission sources 
shall occur daily to ensure mitigation measures are in place and 
functioning properly. 

• Response to complaints Received: 
o The Site Manager will: 
o Investigate the site and the circumstances leading to said 

emissions of dust driving the complaint, and 
o Determine if the source of the dust complaint was indeed 

the result of operations 
o If required, adjust or modify fugitive dust mitigation systems 

as required to prevent a reoccurrence 
o If necessary, apply additional control measures 
o Respond to the complainant(s) in a timely manner 
o Document the resulting information in an on-site log  
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Environmental 
Component Potential Effect Mitigation Measures Monitoring and/or Commitments 

o Priority should be given to work areas that are most susceptible to the above noted causes of high 
emissions. 

• Material (Excavation) 
o The excavation area shall be equipped with a water spray system capable of supplying water as 

required to suppress dust emissions.  The actual water application rate shall vary, being adjusted as 
needed to reduce visible dust emission. 

o The spray bars will be triggered whenever the construction manager observes visible dust emissions 
above the height of the equipment being used or a trail of dust approximately 7m. 

o Masonry and other elements of construction will also be monitored. 
• Stockpiles  

o Disturbance of storage piles shall be minimized where feasible.  For active storage piles, the 
disturbed area shall be minimized to the extent possible. 

o Dry and fine material should be located in areas that minimize their exposure to the prevailing winds. 
o Water may be sprayed onto stockpiles if the site supervisor deems it necessary in order to prevent 

visible emissions from extending 7m. 
o Wind forecasts shall be monitored regularly during operation to anticipate the need for these 

measures and allow for next day planning. 
• General Work Areas 

o Water or a suitable wetting agent may be required when material is especially dusty, or when 
dictated by wind conditions. 

o Good housekeeping practices should be maintained at all times.  
o Haul routes shall be maintained during operations, to ensure that loose fine material on the haul 

route surface is minimized. 
o A water truck and water supply shall be available to cover the work areas. 
o The truck shall be equipped with a spray bar to deliver the water evenly over the haul route surface 

as required.  
o The actual watering rate and frequency shall vary, depending on surface moisture conditions and 

traffic conditions, and shall be triggered whenever the construction manager observes trucks or wind 
producing a cloud of dust greater than approximately 7m.  

Air Quality – 
Operational 

Exhaust emissions 
associated with 
diesel-powered 
trains may 
contribute to local 

• When considering the impact of NO2, PM2.5, and Benzene on the selected sensitive receptors, the difference 
between the "No Build" and "Build" scenarios is small and falls within the criteria and standards outlined by 
the Ontario Ambient Air Quality Criteria (AAQC) while Environment Canada has the Canadian Ambient Air 
Quality Standard (CAAQS) in both the “no build” and “build” circumstances. 

• No mitigation is required to meet criteria. 

• Train engines and their emission control equipment will be 
maintained to manufacturers’ specifications. 

• Unnecessary train / engine / propulsion system idling will be 
minimized through technical and operational measures. 

• Unnecessary non-revenue equipment runs will be minimized 
through design and planning, wherever possible and reasonable. 
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Environmental 
Component Potential Effect Mitigation Measures Monitoring and/or Commitments 

and regional air 
quality impacts 
 

• Annually, test train propulsion and auxiliary power units, which 
produces exhaust emissions and ensure that they remain in 
compliance with applicable Transport Canada heavy-duty diesel 
engine exhaust emission standards.  

Air Quality – 
Future Bus 
Maintenance and 
Storage Facility 

Construction and 
operational air 
quality effects 
associated with the 
Future Bus 
Maintenance and 
Storage Facility  

• N/A (refer to Commitments column) • If the bus maintenance and storage facility proceeds to 
implementation in the future (post TRPAP), undertake an Air Quality 
Assessment to evaluate the potential construction related and 
operational air quality effects of this facility and any ancillary 
components. 

• The AQ Assessment for the future bus maintenance and storage 
facility will be carried out as part of an EPR Addendum to be 
undertaken by Ontario Northland and will include public, 
stakeholder and Indigenous Communities & Organizations 
consultation.   
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A.2 Dispersion Modelling 
 
Meteorological Conditions 
Climate data is available for Ontario at https://www.ontario.ca/environment-and-energy/map-regional-
meteorological-and-terrain-data-air-dispersion-modelling. The data for Ontario is split into 5 regions, 
with Timmins in the “northern region”.  This region uses surface station weather data from Sudbury (ID 
6068150) and upper air data from White Lake (ID 726320).  The data covers a five-year period from 
1996 to 2000 and is suitable for AERMET stage 3 processing which allows the wind’s approach flow to 
be customized to suit land use in the vicinity of the subject property.  In this report, the forest data set 
“Sudbury_forest _22112” was used and it has been preprocessed by the Ministry with AERMET 
v22112, thus no stage 3 processing was required. 
 
Figure 1 shows the study area (obtained from Google Earth).  Also, a 300m and a 100m radius are 
shown.  For the site and surrounds, mostly forest makes up the surrounds.  Rural was chosen for 
dispersion coefficients. 
 
Sudbury and Timmins Airports wind roses are depicted in Figure 3.   
 
Area of Modelling Coverage 

According to the information from the Ministry of Transportations’ Environmental Guide for Assessing 
and Mitigating the Air Quality Impacts and Greenhouse Gas Emissions of Provincial Transportation 
Projects the local air quality impacts are assumed to be limited to approximately 500m from the 
transportation facility, in each direction. 
 
Each selected sensitive POI was analysed to determine anticipated concentration levels resulting from 
the facility’s exhaust systems and traffic increases that could be considered due to the proposed station.   
 
Particulate: 
The AERMOD model has 5 options for modeling particulate; TSP, PM2.5, PM10, PM2.5 U.S.  National 
Ambient Air Quality Standard (NAAQS), and PM10 NAAQS.  The PM2.5 NAAQS option was used.  
This allows for both the highest and the 3-year average of the annual 98th percentile of the daily 24-hour 
average concentrations.  The deposition is based on option 2 (Less than 10% of the particles have a 
diameter >= 10 microns).  For a Tier 4 locomotive, approximately 97% of the particles in the engine 
exhaust are sub PM2.5.  Method 2 above, requires values for “Fine Particle Fraction”, set to 1 in this case, 
and “Mass Mean Particle Diameter” as input.  The particle diameter was tested at 0.5, 1.0, 1.5, 2.0, 2.5 
microns and the predicted concentrations were the same to 3 decimal places.  The values presented in the 
report represent 2.5 microns.  Further, AERMOD does not require input of settling velocity or deposition 
velocity calculating them internally for the various particle sizes. 
 
Non-default options within AERMOD modelling: 
Non-default options were used for modelling as follows: for Flat Terrain and Method 2 for PM2.5. 

https://www.ontario.ca/environment-and-energy/map-regional-meteorological-and-terrain-data-air-dispersion-modelling
https://www.ontario.ca/environment-and-energy/map-regional-meteorological-and-terrain-data-air-dispersion-modelling
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NOX to NO2 Conversion 

Currently, AERMOD has three Tiers, with varying degrees of complexity to estimate the NOX to NO2 

conversion: 

• Tier 1 – Total Conversion Method.  The simplest method assumes all NOX is converted to NO2

in the atmosphere. This method provides the most conservative estimate of NO2 concentrations.

• Tier 2 – Ambient Ratio Method.  This method uses a ratio of NO2 to NOX in the atmosphere to

calculate the NO2 concentrations, based on NOX.

• Tier 3 – Ozone Limiting Method (OLM) and Plume Volume Molar Ratio Method (PVMRM).

These are the most advanced methods, incorporating the ambient ozone (O3) concentrations

when calculating the resulting concentrations.

Tier 3 OLM was used.  This method requires background concentrations for ozone (O3) and NO2. 

Typically, this is hourly concentration data for the complete weather data period (5 years), when 

available.  For Timmins this data is not available.   

The 90th percentile values for Sudbury were used as representative.  These values are shown in Section 

2.2 of the report.  The 3-year averages from 2021, 2022, and 2023 were used. 

 The OLM method also requires values for the “In Stack NO2/NOX Ratio”. The following values were 

used: 

• Diesel Locomotive = 0.083,

• Unit Heaters and AHU = 0.100,

• Generac Generator = 0.187,

• Vehicles (All) = 0.156

These values are from GUIDANCE FOR NO2 DISPERSION MODELLING IN BRITISH 

COLUMBIA, (Guidance for NO2 Dispersion Modelling (gov.bc.ca)) was used for the in-stack ratios, 

page 30. 

http://gov.bc.ca/
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A.3 Controlling Contaminants

Key Pollutants to transportation air quality impact assessments are: 

CO, NO2, PM44, PM10, PM2.5, Benzene, 1-3 butadiene, formaldehyde, acetaldehyde, acrolein, and 

benzo(a)pyrene. 

The AERMOD model was used to evaluate the effects of the emissions from the proposed train, the 

proposed train station’s comfort heating equipment, and the proposed train station’s emergency natural 

gas generator. 

Oxides of Nitrogen, PM2.5, and Benzene have the potential to be the controlling contaminants as 

demonstrated below.  Oxides of nitrogen have the highest emission rate to concentration limit of these 

contaminants, while PM2.5 and Benzene have relatively high background concentrations.  The 

emergency generator and comfort heating equipment are fuelled by natural gas (of small capacity and 

emitting only a fraction of the emissions coming from the train’s engine).  Further, the emergency 

natural gas engine is expected to be tested for 1 hour once per week and conservatively operated in an 

emergency for 1 hour per month for a total of 64 hours/year.  As such, the emissions from the train’s 

engine are the dominant emissions. 

A high emission rate and a low limit results in a large number and identifies the controlling pollutant. 

Pollutant E-rate (g/hp-h) Limit 
(1h) 

Limit (24h) Limit 
(annual) 

E-rate / 
24 h limit 

E-rate / 
Annual limit 

NO2 Conservatively 
1.3 

84 200 24 0.0065 0.054 

PM44 (documented) 0.03 120 60 0.00025 ** 

PM10 Conservatively 
0.03 

50 0.0006 ** 

PM2.5 Conservatively 
0.03 

27 8.8 0.0011 ** 

CO (documented) 1.5 36,000 14,785.7 * 0.000010 

Benzene  (AP 42 - 3.3) 0.00296 2.3 0.0013 

1-3 Butadiene  (AP 42 - 3.3) 0.00012 10 0.000012 

Formaldehyde  (AP 42 - 3.3) 0.00572 65 0.000088 

Acetaldehyde  (AP 42 - 3.3) 0.00244 500 0.0000048 

Acrolein  (AP 42 - 3.3) 0.00029 0.4 0.0000725 

Benzo(a)pyrene  (AP 42 - 3.3) 0.000000116 *** 0.00005 0.00001 0.0023 0.012 

* calculated based on the 36,000 (1h) limit and the method of averaging period conversion outlined in

MECP GUIDELINE A-11 (2017).  This calculation, because it is based on the 1-h limit, assumes that 

the engine is emitting 8760 hours per year. 

  **  Since background concentrations in Ontario are high, combined concentrations are high. 

  ***  The B(a)P limits are 24h and annual, which allows the emission rate to be averaged over the 

emission period.  For this emission rate, the train was conservatively assumed to emit for 140 minutes, 
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twice per day (280 minutes), accounting for when the train may be in the station.  The train will actually 

idle at the station for one hour in the southbound direction and 2hrs 20min (summing to 200 minutes) in 

the northbound direction.  The emission rate during the 280-minute period was 0.000000597 g/hp-h and 

was averaged out over the day.   

A.4 Emission Rate Sample Calculations

CURVE FITTING RESULTED IN THE FOLLOWING TABLE:

Approximate Load (%) BHP

Notch

1.9 10 438

2.9 20 875

3.3 25 1094

3.7 30 1313

4.5 40 1750

5.2 50 2188

5.8 60 2626

6.4 70 3063

6.6 75 3282

6.9 80 3501

7.3 90 3938

7.6 100 4376
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Contaminant (g/hp-h) g/h 1-h g/s 24-h g/s *

NOx (Tier 4 Requirement)
1.3 569.40 0.158 0.022

NOx (Tier 4 reduction at lower 

HP)
0.8561 374.95 0.1042 0.0145

PM2.5 (97% of T4 emissions 

is expected to be smaller than 

2.5um

0.03 13.14 0.00365 0.00051

Benzene AP-42 3.3 0.00296 1.30 0.00036 0.00005

The train will arrive/depart the station at low throttle position due to speed restrictions. In this report, the analysis of the train’s emissions was at a notch 

setting of 2 even when stationary at the station, which is conservative.

The US EPA testing of Tier 4 engines require that they perform at the g/hp-h criteria, or better, for a duty cycle that represents normal in-use speeds, loads, 

and degree of transient activity. https://www.ecfr.gov/current/title-40/chapter-I/subchapter-U/part-1065/subpart-J.  Operating from idle to notch 8 is a normal 

duty cycle with idle the lowest horsepower and notch 8 the highest. As such, the emissions in grams over time at the higher horsepower setting of notch 2 

must be greater than the emissions at idle.  

For example, notch 2 is estimated as 438 horsepower, neglecting hotel power requirements.  Idle, for the locomotive is approximately 24 horsepower.  

Heating at maximum, on the coldest days, defines the maximum hotelling energy requirement.  Each of the three coach cars has a maximum energy usage 

of 44kW, and the cab has a maximum energy requirement of 9.1kW, for a total of 141kW (189 horsepower). Idle plus the maximum hotelling power would 

total 213 horsepower.  So, say for particulate, notch 2 operating at 438 horsepower x 0.03g/hp-h = 13.14g/h, while idle plus the maximum hotelling power 

would be 213 horsepower x 0.03g/hp-h = 6.39g/h.  Therefore notch 2 emissions are conservative for a train idling in the station.

* The Northlander service will provide one trip per direction, 4-7 days per week, travelling overnight in the northern section to allow passengers to maximize 

daytime at the destination.  The train departs Timmins (Porcupine) around midnight, heading south. The train arrives in Timmins (Porcupine) very early next 

morning, heading north.  The train will be idle at the station for one hour in the southbound direction and 2hrs 20min in the northbound direction.  The train is 

therefore expected to idle at the proposed Timmins station for 3 hours and 20 minutes per day.  For the 24-hour and annual averaging times, the emission 

rate is therefore averaged over 24 hours.

 Used for the NOx emission rates

 Not Used for the NOx emission rates

There is empirical data that NOx emissions from the perspective of g/bhp-h, decreases at lower hp.  Our empirical data suggests that at 438hp the emission 

rate would be 0.1042 g/bhp-h, but to be conservative we have uses 0.158 g/bhp-h, as this is the Tier 4 requirement.
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Proposed Generac SG150  Generator

Portions of the data sheets in the Appendix are shown below:

The appropriate numbers from the above spec sheet are entered into the cells below.  

The remaining values are calculated automatically.

Load Rated power Engine NOX CO Flow Temp Flow Temp STP flow

EkW BHP g/HP.hr g/HP.hr cfm deg F m3/s deg C m3/s

100% 150 232 0.130 0.530 3930 1318 1.85 714.44 0.55

  POI Elevation

stack dia. (in) 8       Relative to

stack dia. (m) 0.203     Stack Exit **

Load BHP CAT NOX CO Temp Flow Velocity Above Below

Req'd g/s g/s deg C m3/s m/s m m

100% 232 yes 0.00838 0.034 50.0 0.61 18.71 3.2 2.0

** Distance from source, to pass NOX limit of 500 (based on stretched string distance)

NOx Emission during Max Hour = 0.00838 g/s

Max planned operation in 24 h is 1h for testing, therefore for 24h and annual averaging times, max NOx emission is0.000349 g/s

Proposed Generac SG150  Generator PM2.5 & Benzene
Emission factors for natural gas reciprocating engines are in lb/MMBtu from AP-42 3.2

Max fuel flow = 107.99 lb/h

According to AP-42 3.2, there are 1,020 Btu/ft3 in natural gas and the fuel has a density of 0.041 lb/ft3.

So, 1020 Btu / ft3 x 1 ft3 /  = 24,878      Btu / lb

0.041 lb

& 107.99 lb / h  x 24,878   Btu / lb x 1 MMBtu / = 2.69 MMBtu / h

1,000,000 Btu

USE During Max planned operation

AP-42 3.2 Lean Burn AP-42 3.2 Rich Burn Max hour is from testing for 1h in 24

Engines [lb/MMBtu] Engines [lb/MMBtu] MMBtu / h lb / h g / s g / s

PM2.5 0.0000771 0.0095 2.69 0.0255 0.0032 0.000134 PM2.5

Benzene 0.00044 0.00158 2.69 0.0042 0.00053 2.23E-05 Benzene
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Appendix B – MOVES4 Emission Rates 
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Appendix C – Fugitive Dust Best Management Plan 

Fugitive Dust "Best Management" Plan for Timmins-Porcupine Station 

Construction Phase, Timmins Ontario 

US EPA AP-42 13.2.3 (Heavy Construction Operations) estimates construction emissions as 

primarily fugitive dust emitted at a rate of 2,690,000 g/hectare/month.  The site is approximately 

0.8 hectares, resulting in an average emission of 0.91 g/s.  The following describes the dominant 

sources of fugitive dust and dust management strategies.   

1. Potential Sources of fugitive dust at this site:

• Demolition and debris removal,

• Site Preparation,

• General Construction,

2. Composition and size range of fugitive dust:

Dust generated from the potential sources at this site will likely generally lack

contaminants other than particulate.  Further, a significant portion of the fugitive dust

from these sources is coarse and only a small fraction is dust in the respirable range.

According to USEPA AP-42 13.2.4-4, 74% of the fugitive dust particles are smaller than 

30um, 48% are smaller than 15um, 35% are smaller than 5um, and 0.53% are smaller 

than 2.5um, the ultimate size fraction considered respirable.   According to regulation 

419/05 the suspended particulate limit is 120ug/m3 (24h - Schedule 3) and is based on 

visibility, however, respirable particles (2.5um and less) can penetrate deep into the 

respiratory system and as a result pose concerns with regard to health.   

3. Fugitive Dust Control Actions:

Depending on the source, there are a variety of measures used to reduce the impact of

fugitive dust emissions.  These are discussed for each source in the following.

3.1 Truck transport 

To achieve a good level of control the following actions should be followed: 

- Roads should be sprayed with water and/or treated with appropriate chemical

agents, at frequencies as required to control fugitive dust emissions resulting from

vehicular travel, and

- Vehicle speeds on internal haul roads should be limited
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- Ensure trucks hauling aggregates are tarped, and

- Establish efficient traffic patterns to minimize dust generation.

3.2 Debris Handling 

Fugitive dust is controlled when loading trucks with water sprays and strategically 

located wind barriers to speed reduce the wind speed.   

3.3 Bulldozers 

Wet suppression is recommended for areas to be bulldozed.  Excavated materials may 

already be moist and not require additional wetting.   

3.4 Pan Scrapers 

Wet suppression of travel routes is recommended for areas to be scraped. 

3.5 Cut / Fill Material 

Fugitive dust is controlled with water sprays and strategically located wind barriers to 

reduce the wind speed.   

3.6 Cut / Fill Haulage 

To achieve a good level of control the following actions (similar to debris handling) 

should be followed: 

- Roads should be sprayed with water and/or treated with appropriate chemical

agents, at frequencies as required to control fugitive dust emissions resulting from

vehicular travel, and

- Vehicle speeds on internal haul roads should be limited

- Ensure trucks hauling aggregates are tarped, and

Establish efficient traffic patterns to minimize dust generation. 

3.7 General Construction 

Fugitive dust can be controlled with strategically located wind barriers to reduce the wind 

speed, wet suppression, and early paving of permanent roads. 
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4. Record Keeping

A daily log of water and other dust control procedures and observations should be kept at

the site to demonstrate, if necessary, that dust control actions are being taken.

5. Response to Complaints

Complainants are to be requested to provide information as required to complete a record

of environmental complaint response that upon completion will be sent to the Site

Manager.  The Site Manager will:

1. Investigate the site and circumstances leading to said emissions of dust driving the

complaint, and

2. Determine if the source of the dust complaint was indeed the result of operations,

and if so

3. Adjust or modify fugitive dust mitigation systems as required to prevent a

reoccurrence, and if necessary

4. Review the Dust Management Plan and implement additional control measures as

necessary,

5. Respond to the Complainants in a timely manner, and

6. Document the resulting information in an on-site log that will be made available to

the MECP upon request.

A sample form is included below. 

6. Conclusion

The monitoring and control measures of this Dust Management Plan are intended to meet

or exceed industry standards for controlling fugitive dust emissions resulting from the

construction phase.  The measures will be implemented as required to control emissions

from construction.
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RECORD OF ENVIRONMENTAL COMPLAINT RESPONSE 

1. Location: ________________________________________________

2. Date and Time Complaint Received: __________________________

3. Name of Complainant: _____________________________________

Address: ________________________________________________ 

Telephone Number: _______________________________________ 

4. Form of Complaint: Visit:[ ] Telephone Call:[ ] Letter:[ ] Attach Copy

Other ___________________________________________________

5. Complaint Referred to Technical Services: No:[ ]  Yes:[ ] and provide details:

__________________________________________________

6. Complaint Made with Government Official(s): No:[ ]  Yes:[ ]
If Yes, Attach Record of MECP Letter

7. Details Concerning Investigation Made by Company Concerning Complaint:

__________________________________________________________________________

______________________________________

8. Response to Complaint:

Letter:[ ] Date ____________________ Attach copy of letter to form.
Telephone Call:[ ] Date________________ Time________________

Summary of Telephone Call:_________________________________

________________________________________________________ 

9. Follow-up Action Taken by Company: None:[ ]  Details:

____________________________________________________

____________________________________________________

10. Filed a copy of this Form in Plant Environmental Manual:  Yes:[ ]

Date: ___________________  _______________________________

      Employee Signature, Name & Position 
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