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4 AIRSHED RESOURCES SUMMARY 

4.1 Introduction 
This section summarizes the predicted air-related effects of the Project on airshed resources 
that were addressed in the environmental impact assessment (EIA). Project and cumulative 
residual effects on air, noise, light and visibility are discussed.  

The principal development area (PDA) is within Alberta’s Industrial Heartland (the Heartland) in 
Sturgeon County, where there is industrial development (e.g., Agrium Redwater facilities, Shell 
Scotford Complex). Emission sources are industrial combustion processes, communities and 
traffic. Urban areas such as Edmonton are a substantial source of background industrial and 
urban emissions for the Heartland area. These combustion emissions typically comprise small 
amounts of sulphur dioxide (SO2), nitrogen dioxide (NO2), particulate matter with aerodynamic 
diameters less than 2.5 µm (PM2.5) and other chemical compounds. These facilities are also 
sources of nighttime industrial lighting and noise.  

The local study area (LSA) for the air assessment was based on the study area used for the 
Human Health Risk Assessment (HHRA), which was defined by the locations of the sensitive 
receptors who are within 7.5 km of the PDA. The light assessment study area included the 
locations of the residences (receptors) within 1 km of the PDA, while the noise assessment 
study area encompassed the PDA and several residential dwellings north, west and south of the 
PDA. 

The assessment also considered a regional study area (RSA) (50 km x 50 km) and extended 
study area (80 km x 80 km area), both of which were centred on the PDA. The RSA 
encompassed: 

• industry emission sources from the Heartland area 

• the communities of Fort Saskatchewan, Bruderheim, Lamont, Redwater, Bon Accord and 
Gibbons 

• Elk Island National Park 

The extended study area was chosen because the potential acid input (PAI) isopleths of interest 
extended beyond the RSA in the Future Case for SO2 emissions. 

Data from ambient air quality stations in the region indicate that the Fort Saskatchewan area is 
not a pristine rural area from an air quality perspective. Continuous ambient air quality monitors 
record SO2, (NO2, PM2.5, ozone (O3), hydrogen sulphide (H2S), ammonia (NH3), carbon 
monoxide (CO) and hydrocarbons (HC). High ambient SO2 and H2S concentrations at some 
stations are attributed to nearby industrial emissions, while high NO2 concentrations are 
attributed to traffic emissions. Annual average SO2 concentrations at two industry influenced 
stations are about 8 µg/m3, compared to annual values at the other stations that range from 1.1 
to 3.9 µg/m3. Annual average NO2 concentrations at the traffic influenced stations range from 20 
to 30 µg/m3, while annual values at the other stations range from 5 to 14 µg/m3. The highest 
ambient NH3 concentrations were measured near the fertilizer manufacturing facilities. Elevated 
PM2.5 concentrations were observed in the region, occurring in both industrial and rural areas.  
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The EIA analysis considered three cases: 

• Base Case (current, existing levels of emissions) 

• Application Case (Base Case plus Project emissions) 

• Future Case (Application Case plus emissions from planned projects that have been 
disclosed) 

4.2 Key Issues 
Table 4-1 shows the key air-related environmental issues assessed in the EIA. 

Table 4-1: Assessment Focus for Terrestrial Environmental Issues 
Project Phase 
and Activity Key Issue Source Relevance to Project 

Air Quality 
Construction–
Air emissions 

Project emissions to 
the atmosphere 

AENV TOR 
Section 3.6  

Construction activities (e.g., site preparation 
and vehicle use) will result in emissions. 

Operations– Air 
emissions 

Increase in ambient 
SO2 concentrations 

AENV TOR 
Section 4.6(b) 
and (c)(i) 

The Project will increase regional SO2 
emissions.  

Operations– Air 
emissions 

Increase in ambient 
NO2 concentrations 

AENV TOR 
Section 4.6(b), 
(c)(i) 

The Project will increase regional nitrogen 
oxide (NOx) emissions. 

Operations– Air 
emissions 

Increase in regional 
acid and nitrogen 
deposition 

AENV TOR 
Section 3.6(c), 
Section 4.6(b), 
(c), (d)(i)  

The Project will increase precursor SO2 and 
NOx emissions.  

Operations– Air 
emissions 

Increase in ambient 
PM2.5 concentrations 

AENV TOR 
Section 4.6(b), 
(c)(i) 

PM2.5 and precursor PM2.5 emissions are 
projected to increase (i.e., SO2 and NOx) 
because of the Project.  

Operations– Air 
emissions 

Production of O3 AENV TOR 
Section 4.6(b), 
(c)(i)  

Ambient NOx emissions can combine with 
anthropogenic and biogenic VOC emissions 
to produce ground-level O3 downwind of the 
source region. Naturally high O3 
concentrations occur in rural areas of 
Alberta.  

Operations– Air 
emissions 

Project effects on 
community, 
residential and 
recreational 
receptors  

AENV TOR 
Section 4.6(e) 

Combustion sources produce SO2, NOx, CO, 
particulate matter and VOC emissions. H2S 
and VOC emissions can also occur from 
fugitive sources (e.g., leaks from valves, 
piping, and storage tanks). PM and VOC 
include a wide range of chemical 
compounds. 
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Table 4-1: Assessment Focus for Terrestrial Environmental Issues (cont’d) 
Project Phase 
and Activity Key Issue Source Relevance to Project 

Noise 
Construction–
Noise 

Noise disturbances 
of local residents 

AENV TOR, 
Section 
4.7.1(a), EUB 
Directive 038 
and 
professional 
judgment  

Construction noise will include site levelling, 
grading, pile driving, excavation, concrete 
pouring and steel erection. The level of noise 
will vary depending on the types of 
construction activities occurring at any given 
time. Because materials will have to be 
transported to the site during construction 
and operations, there might be an increase in 
trucks and/or traffic overall in the area. The 
level of noise will vary depending on the 
speed and type of vehicle. 

Operations–
Noise 

Noise disturbances 
of local residents 

AENV TOR, 
Section 
4.7.1(a) , EUB 
Directive 038 
and 
professional 
judgment 

Operations noise will include activities such 
as railway and road traffic to and from the 
site to transport materials, flaring during 
upset conditions and the emergency alarm 
bell during testing or emergency situations. 

Light 
Operations–
Night-time 
lighting 

Increase in 
illuminance1

AENV TOR, 
Section 4.7.2 

The Project facilities will include night-time 
lighting which might illuminate nearby 
residences. 

Operations– 
Night-time 
lighting 

Increase in 
luminance2

AENV TOR, 
Section 4.7.2 

The Project facilities will include night-time 
lighting which might be visible to nearby 
residences. 

Visibility 
Operations– Air 
emissions 

Visibility changes 
resulting from 
emissions 

AENV TOR 
Section 3.6(b), 
Section 4.6(e) 

Under low temperature conditions, water 
vapour emissions will condense to form 
visible plumes, and can create or add to fog 
on roads. 

 

                                                      
1 Illuminance is defined as the total luminous flux (i.e., the perceived power of light) incident on a surface per unit 
area. It provides an indication of the incident light level in a specific location and can be thought of as the amount of 
light available to read a piece of paper. The units of illuminance are Lux. 
2 While incident light levels can be very low at a particular location, bright lights in the distance can be 
objectionable. While brightness is subjective and cannot be measured, luminance is a measurable quantity that 
closely corresponds to brightness as both parameters are largely dependent on the area and angle from which the 
light is emitted. As a result, luminance has been used in this assessment to provide an indication of “brightness”. It is 
defined as the luminous intensity (i.e., the power of light energy emitted) per unit area projected in a given direction 
and has units of candela per square meter. A direct line-of-sight is required for luminance to be an issue. 
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4.3 Project Design and Mitigation 
Table 4-2 summarizes the design and operating mitigation strategies pertaining to air, noise, 
light and visibility planned for the Project. 

Table 4-2: Project Design and Mitigation for Airshed 
Mitigation Type Description 

Air Quality 
All vegetation debris will be mulched rather than burned to avoid smoke 
emissions. 
During construction, bus transport will be used to reduce emissions 
associated with individual vehicles commuting to and from the site.  

Reduce emissions 

A no-idling policy will be introduced to control bus and vehicle emissions. 
The sulphur recovery plant for both Phase 1 and Phase 2/3 will be designed 
to achieve a sulphur recovery efficiency of 99.9 percent. On a long-term 
basis, sulphur recovery is expected to average 99.8 percent. For Phase 2/3, 
the corresponding sulphur recovery is expected to be 99.8 percent. On a 
quarterly basis, the expected minimum sulphur recovery for both phases is 
99.5 percent. 
The heaters and furnaces will be fired with a combination of natural gas and 
plant fuel gas. The sulphur content of the Phase 1 plant fuel gas (i.e., 368 
ppm) will be reduced to 50 ppm for Phase 2/3. 
The furnaces and combustion turbine units will be designed to meet CCME 
guidelines for NOx and CO emissions. That is, low NOx burners will be used 
to reduce flue gas NOx emissions and, where practical, the Project will use 
ultra-low NOx burners. 
Storage tanks carrying a sour product will be tied into a vapour recovery 
system that will reduce fugitive emissions associated with the handling and 
storage of intermediate and final product. 
A Leak Detection and Repair Program (LDAR) will be implemented to identify 
and reduce fugitive emissions. 
Operations will be managed to control the duration and frequency of major 
upset flaring events. A detailed flare management plan will be prepared after 
commissioning to reflect actual operating conditions. Mitigation features will 
include limiting duration and adding supplementary natural gas. 

Control operations 
emissions 

Feedback from ambient air monitoring will provide information for improving 
emission performance. 
Combustion air will be pre-heated to increase combustion efficiency. 
Transport pipelines and hot process vessels will be insulated to conserve 
energy. 
Thermally efficient heaters, furnaces and boilers will be used. 
LDAR program will be implemented to control and reduce fugitive emissions. 

Control Greenhouse Gas 
(GHG) Emissions 

Energy efficiency and proactive ways to manage GHG emissions will be 
promoted. 
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Table 4-2: Project Design and Mitigation for Airshed (cont’d) 
Mitigation Type Description 

Wet suppression will be used to control open dust sources. 
In extreme situations, construction activities might be temporarily halted until 
the dust has passed.  
Temporary access routes and parking lots within the site will be constructed 
to reduce emissions. A gravel roadway and parking lot will reduce PM 
emissions relative to travelling over soil. 
Fugitive dust emissions may be further reduced by biodegradable chemical 
stabilization for semi-permanent or relatively long-term unpaved roads or 
parking lots. The Project will explore the viability of this in an attempt to 
reduce water consumption. 
Permanent access roads will be paved early to reduce fugitive dust emissions 
Construction vehicles will be monitored to ensure material (i.e., mud) is not 
tracked out the site and deposited on adjacent paved access roads. Washing 
facilities for vehicles will be available. 

Minimize dust generation 
and maintain visibility 

Trucks transporting bulk materials (e.g., gravel) to the site will be covered to 
prevent dust emissions.  
The Fort Saskatchewan area comprehensive monitoring program will be used 
to identify current conditions and track changes over time. 
Source and ambient air quality monitoring with associated reporting will be 
conducted. 
As per the Climate Change and Emissions Management Act (CCEMA), 
greenhouse gas emissions will be reported annually (conduct any necessary 
monitoring or other indirect measures required for calculation).  
As per the EUB permit, sulphur emissions will be reported. 

Monitoring and 
Reporting 

Annual reports on estimated substance emissions to meet the CEPA’s 
National Pollutant Release Inventory (NPRI) will be submitted. This also 
meets a Canadian Environmental Protection Act (CEPA) requirement, which 
has been harmonized with the CCEMA to avoid duplication. 
Continuous stack emission monitors will be used to measure key stack 
parameters. The monitoring will be undertaken in accordance with the Alberta 
continuous stack emission monitor procedures. 
Two manual stack surveys will be conducted per year, in accordance with the 
Alberta Stack Sampling Code 
The TRS content of the thermal oxidizer flue gas will be determined as part of 
the manual stack surveys.  
The interval for this monitoring will be reviewed after the initial measurements 
have been obtained. 

SO2/TRS Source 
Monitoring 

The sulphur content of the plant fuel gas and the plant fuel gas consumption 
will be monitored to allow for the calculation of Project-wide SO2 emissions 
from the other continuous combustion sources. 
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Table 4-2: Project Design and Mitigation for Airshed (cont’d) 
Mitigation Type Description 

A flare management plan will be developed to identify potential flaring 
scenarios based on refined engineering operations. SO2 emissions from the 
new flare stacks will be calculated daily. Flow rates to the flare stacks will be 
continuously monitored. Representative gas stream compositions will be 
measured and used to estimate SO2 emissions. Flaring events will be 
documented and reviewed on an ongoing basis to examine opportunities to 
reduce the frequency, duration and magnitude of flaring. 

SO2/TRS Source 
Monitoring (cont’d) 

Monitoring results will be reported in accordance with the terms and 
conditions identified in the Alberta Environment Protection and Enhancement 
Act  approval. In addition, the sulphur balance and sulphur recovery 
efficiencies will be reported to the Alberta Energy and Utilities Board.  
A continuous stack emission monitor will be used to measure key stack 
parameters on a continuous basis. The frequency and standards used will be 
the same as for SO2/TRS. 
Two manual stack surveys per year will be conducted in accordance with the 
Alberta Stack Sampling Code. 
NOx emissions sources from the three Phase 2 cogeneration units (GTG #1, 
#2 and #3) will be subject to continuous stack emission monitoring or an 
equivalent to measure key stack parameters. The frequency and standards 
used will be the same as for SO2/TRS. 
NOx emission sources from the two Fractionator Feed Heater (DRU), the 
Vacuum Feed Furnace, and the three Coker Heater stacks. One manual 
stack survey per year will be conducted for these stacks, and the interval for 
continued monitoring will be reviewed after the first few surveys.  

NOx Source Monitoring 

The fuel use rate will be monitored to allow plant-wide NOx emissions to be 
calculated for inventory reporting purposes. The results of the continuous 
monitoring and stack surveys will be reported in accordance with the terms 
and conditions identified in the EPEA approval. 
PCOSI will implement a fugitive LDAR program, which is typically specified in 
the EPEA approval.  
As part of the monitoring commitment relating to NOx, PCOSI will measure 
trace VOC and PAH emissions, and compare these to the values provided in 
the assessment. The measurements will also be used to support the NPRI 
reporting needs. 

Other source 
monitoring/reporting 

NPRI and the GHG reporting requirements will be met by a combination of 
monitoring or direct measurements, mass balance, process-specific emission 
factors or engineering estimates. 
PCOSI recognizes its own responsibility for monitoring. 
PCOSI will enhance call-in/call-out procedures to inform local residences of 
any abnormal operating conditions and will work with NCIA on the issue. 

Ambient monitoring 

PCOSI will participate and support the multi-stakeholder Fort Air Partnership 
(FAP) in determining the need for, and proactively support any future regional 
monitoring initiatives such as regional initiatives. 
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Table 4-2: Project Design and Mitigation for Airshed (cont’d) 
Mitigation Type Description 

Noise 
Construction timing The EUB allows for construction to occur 24 hours/day; however, it 

recommends attempting to limit construction activities to the hours of 07:00 
and 22:00 to reduce the potential effects of construction noise on receptors. 
While an attempt will be made to adhere to this recommendation, construction 
may occur outside of this period, as required by the Project schedule. 
Environment Canada guidelines for acceptable onsite, construction-related 
noise levels at residences will be taken into consideration. In particular, efforts 
will be made to limit the noisier activities (i.e., impact pile driving) to daytime 
hours. 

Landowner contact 
during construction 

Nearby residents will be advised of substantial noise-causing activities and 
these will be scheduled to create the least disruption to receptors.  

Muffler systems All internal combustion engines will be fitted with appropriate muffler systems. 
Acoustical screening Acoustical screening from existing onsite buildings will be used to shield 

residential locations from construction equipment noise.  
Vehicle and rail traffic 
timing 

During construction and regular operations activities, noise complaints related 
to vehicle and heavy equipment traffic will be logged and investigated to 
assess whether they are linked to Project activities. 

Handling noise 
complaints 

Petro-Canada Oil Sands Inc. (PCOSI) will respond to noise complaints in 
accordance with the requirements outlined in EUB Directive 38.  

Noise survey PCOSI will conduct a noise survey within one year after the Upgrader 
becomes operational. The EUB also conducts noise surveys as receptor 
locations in Alberta’s Industrial Heartland 

Stockpile position to 
reduce rail noise 

Soil stockpiles created during site construction (topsoil is later used for 
reclamation) will be placed to act as sound barriers to reduce noise from 
wheel flange at bends in the rail lines.  

Soil berm during 
operations 

A soil berm will be created on the north side of the PDA to buffer residents 
north of the PDA from operational noise. This berm for noise attenuation will 
also provide the advantage of reducing the visual effects of the site. The berm 
will be designed to mitigate noise effects to ensure that compliance with the 
EUB Directive 038 is maintained. 

Building design In addition, buildings that house equipment that generate substantial noise 
(e.g., co-generator facility) will include: 
• wall sound transmission class (STC) of at least 50 
• minimal amount of windows 
• non-operable windows 
• appropriate perimeter seals on the exterior doors 
• metal insulated exterior doors for higher STC values 
• building ventilation such that doors and windows do not need to be open 
• silencing elements on building ventilation equipment 

EUB Directive 38 – 
Additional Measures 

Additional measures will be taken as necessary to ensure compliance with 
EUB Directive 038. 

Flaring activity When required, flaring activity, that can be scheduled, will be scheduled 
between the hours of 07:00 and 20:00. In addition, all nearby residents will be 
notified of any scheduled flaring activity or other intrusive noise during special 
testing. 
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Table 4-2: Project Design and Mitigation for Airshed (cont’d) 
Mitigation Type Description 

Light 
Floodlights will be aimed at luminaries from the boundary of the Project site 
inward and downward toward equipment. 
Luminaries will be shielded to focus light where required and avoid horizontal 
stray light emission. 
Luminaries will be installed at a height that will reduce light trespass and 
glare, yet allocate the minimum number of luminaries required. 
Timer or motion-based lighting will be used in areas where permanent 
illumination is not necessary. 
Incandescent or fluorescent lights will be used for indoor lighting along with 
blinds and drapes to block glare and light trespass through windows. 

Lighting installation 

Areas or equipment that require night lighting will be located away from the 
Project site boundary. 

Visual barriers Visual barriers (such as topsoil stockpiles, vegetation) will be used to reduce 
light emissions to offsite areas. 

Follow-up and 
monitoring 

FHELP will monitor facility lighting effects during design to ensure illuminance 
levels meet LEED rural residential criteria (1.1 Lux), and luminance levels at 
receptor locations approximate those of similar facilities in the area. 

Visibility 
Minimize visible plume High-efficiency cooling towers will be incorporated into the cooling tower 

design to address the visibility issues identified in this assessment. 

4.4 Residual Project Effects 
The highest offsite concentrations of SO2 resulting from the Project are predicted along the 
Highway 643 segment that bisects the two proposed operating areas. For the Application Case, 
the Alberta Ambient Air Quality Objectives (AAAQO) are met along this highway. For the 
Application Case, no AAAQO exceedances are predicted at either agricultural/residential or 
residential/community locations. 

The NO2 concentration patterns are dominated by urban emission sources in the region. 
Specifically, the model is predicting elevated NO2 concentration levels near the urban areas with 
decreasing concentrations associated with increasing distances from these areas. All predicted 
1-hour, 24-hour and annual average NO2 concentrations are predicted to meet the respective 
AAAQO for NO2. The maximum predicted NO2 concentrations near the approved and proposed 
upgraders range from one-fifth to one-half the AAAQO. 

High PM2.5 concentrations continue to be dominated by urban sources and are predicted to 
occur near the previously mentioned areas (Section 5: Air, Figure 5-24). The contribution of the 
Project at these communities is +0.03 percent or less. The predicted frequencies of exceeding 
the Canada Wide Standards (CWS) do not change from the Base Case. The PM2.5 are 
predicted to meet the CWS. 

Edmonton and Fort Saskatchewan urban emissions and the main SO2 emission sources 
continue to play a major role in determining the spatial deposition pattern of PAI. The maximum 
predicted values in the Edmonton and Fort Saskatchewan areas are greater than 1.0 and 
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0.7 keq H+/ha/a, respectively. The maximum values near the approved SO2 emission sources 
range from 0.68 to 0.74 keq H+/ha/a; the increases are in the 8 to 22 percent range. The 
maximum value predicted at Elk Island National Park is 0.34 keq H+/ha/a (i.e., an increase of 
6 percent). The Average values are currently less that the Target Loading for Sensitive and 
Moderately Sensitive receptors.  

Edmonton and Fort Saskatchewan urban emissions continue to play a major role in determining 
the spatial nitrogen deposition pattern. The maximum predicted values in the Edmonton and 
Fort Saskatchewan areas are greater than 10 kg N/ha/a. The maximum values near the existing 
and approved upgraders range from 4.7 to 5.5 kg N/ha/a, the increases due to the Project being 
in the 9 to 36 percent range. The maximum value predicted at Elk Island National Park is 
5.4 kg N/ha/a (i.e., an increase of 3.4 percent). 

Results indicate that, if mitigation measures are implemented, the receptors are not likely to 
experience noise levels above the Environment Canada Guidelines or EUB permissible sound 
levels.  

Lighting from the Project during construction will increase illuminance levels within 100 m of the 
PDA. However, illuminance levels at these receptors will be below measurable limits and below 
Leadership in Energy and Environmental Design (LEED) rural residential criteria. While 
luminance levels could potentially increase due to Project construction, there will be no effect on 
the receptors because the existing terrain and vegetation are expected to block direct lines of 
sight.  

Condensed water vapour emissions from the Project stacks and cooling towers will result in 
visible plumes under low temperature/high relative humidity conditions. Visible plume heights 
could extend to 150 to 200 m above the ground during winter, spring or fall periods. Along the 
Highway 643 segment that bisects the Project, the potential for fog is highest in the January to 
March period. As a result of this finding, PCOSI is evaluating the effect of high-efficiency cooling 
towers to reduce visible plume height. 

4.5 Cumulative Effects 
For the SO2 Future Case, AAAQO could be marginally exceeded (by 7 percent) along the 
Highway 643 segment that bisects the project fence line (PFL). There are no residences in this 
area, and considering how the highway is used, any exposures would be transient.  

At and beyond the PFL, the predicted NO2 concentrations do not exceed the 1-hour, 24-hour or 
annual AAAQO, and predicted PM2.5 concentrations do not exceed the 24-hour CWS.  

The approved and proposed upgraders provide a large PAI contribution because of the 
associated SO2 emissions. The Project’s contribution is in the 5 to 6 percent range. The 
predicted PA levels are less than the Target Load criteria of 0.90 and 0.45 keq H+/ha/a for “Low 
Sensitivity” and “Moderately Sensitive” grid cells. It marginally exceeds the Target Load criteria 
of 0.22 keq H+/ha/a for “Sensitive” grid cells.  

NOx values in excess of 10 kg N/ha/a are predicted in the Edmonton and Fort Saskatchewan 
areas because of urban emissions. The predicted nitrogen depositions at Elk Island National 
Park are 5.8 kg N/ha/a. As a result of this finding, PCOSI has committed to installing ultra-low 
NOx burners, where practical, to minimize Project contribution to NOx loadings. In addition, the 
Fort Hills Partners support a comprehensive regional monitoring program to address the effect 
of acidification in the region. 
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Project contribution to ambient O3 concentrations is expected to be low because of the low 
Project precursor NOx and VOC emissions relative to the Edmonton Census Division airshed. In 
the immediate Edmonton area and in industrial areas with high NOx emissions, ambient O3 
concentrations are expected to decrease. 

Fuel used for heat generation, hydrogen production and fugitive emissions will be the largest 
contributor to GHG emissions during Project operations.  

Cumulative noise modeling indicates that, if mitigation measures are implemented, most 
receptors are not likely to experience noise levels above the EUB PSLs. Therefore, cumulative 
effects on receptors near the Project will be negligible. 

As luminance levels associated with the Project are not expected to be an issue, a cumulative 
effects assessment was not conducted. 
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