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Recommendations to the Panel to Address Cumulative Effects due to Air 
Emissions: 

1. Prevention and minimization of pollution: Proponents and operators must be required demonstrate 
how emission control technology is selected to achieve best practices and best available technology 
economically achievable.  Regulations, policies, guidelines and management frameworks require the 
implementation of best practices or best available technology economically achievable, yet details are 
lacking to satisfy Fort McKay.  Regulators need to enforce justification of selected emission control 
technology and provide transparency. 

2. Require use of relevant indicators to Fort McKay, including Fort McKay’s Air Quality Law, in 
assessments of cumulative effects:  Comparing current and predicted air quality to provincial and 
federal regulatory objectives does not provide an assessment of potential health and odour impacts.  Fort 
McKay believes the application of the precautionary principle should apply to its community and reserve 
lands.  Proper assessments of cumulative effects should compare cumulative air quality to health based 
and ecosystem protective objectives, like those proposed by the World Health Organization.  Fort McKay’s 
Air Quality Law outlines its expectations with respect to air quality indicators to be used in assessments. 

3. Cumulative effects should evaluate change from pre-development, not just the increment due 
to new projects:  It is important to Fort McKay that the air quality in their community and traditional 
lands remain as close to natural background as possible.  The true impact of projects is not depicted when 
a new project compares its impact to existing and approved emissions.  Comparison to the pre-
development and current cases provide a more comprehensive picture of what the community has to live 
with and the magnitude of this change should be understood and minimized. 

4. Monitoring and evaluating impacts need to be done in partnership with Fort McKay: As 
development is surrounding the community and on their traditional lands, Fort McKay wants meaningful 
input into indicators and active participation in monitoring and evaluating the changes to those indicators.  
There needs to be clear links to how the collected data will be interpreted and translated into 
management plans, policy development and, if needed, remediation. 

5. Odour management strategy: Fort McKay community members endure odours within their 
community and on their traditional lands.  Regulators need to partner with Fort McKay to further the 
understanding of substances and circumstances that are contributing to odours in and around Fort 
McKay.  A regulatory mechanism is required to reduce odours, not just monitor and report. 

Fort McKay’s Vision for Air Quality: 

The air smells fresh and contributes to the health of the land and animals 
and to the health and well-being of the people of Fort McKay. 

 

  



Fort McKay’s Air Quality Concerns: Pre-Amble 

The Fort McKay Specific Assessment (FMSA)1 completed in 2010 was conducted to provide as assessment of the 
effects of oil sands development from the perspective of Fort McKay First Nation.  The FMSA included a section on 
air quality and air related impacts.  This submission is intended to complement the FMSA, but with a focus on 
recommendations for assessing the impacts, as well as managing and minimizing cumulative effects of air 
emissions in the Community and Traditional Lands of Fort McKay. It is intended to provide information to assist the 
Panel in assessing cumulative impacts on air quality relevant to Fort McKay, specifically within the Community. This 
report introduces Fort McKay’s Air Quality Law and explains the reasons for its creation. 

Air quality information presented in the FMSA incorporated air monitoring data up to 2008.  Air quality data for 
selected parameters are included in this submission up to 2011.  In addition, the estimated pre-development air 
concentrations from the FMSA for the parameters are shown for comparison, as well as predictions from a recent 
Environmental Impact Assessment (EIA) for the planned development case (PDC).  The intent of the following 
graphs is to illustrated why Fort McKay has concerns regarding the assessment approach used in EIAs and the 
potential changes that are predicted to occur in the Community of Fort McKay.  These graphs show the need for 
effective and proactive management to ensure that the impacts to air quality are minimized. 

The FMSA outlined Fort McKay’s concerns regarding specified air quality parameters.  These concerns will not be 
reiterated in detail in this submission.  The FMSA considered the impacts of sulphur dioxide (SO2), nitrogen dioxide 
(NO2) and fine particulate matter (PM2.5).  These parameters were chosen as they are emitted from oil sands 
operations around Fort McKay.  In addition, there can be health and ecosystem impacts associated with these 
compounds.  They were also chosen as indicators of trends in air quality.  These parameters are continuously 
monitored in Fort McKay and updated information is included in this submission. 

Sulphur Dioxide Trends: 

Sulphur dioxide (SO2) emissions originate from point sources, primarily, in the oil sands region.  Mobile sources are 
considered a minor source as fuel standards have facilitated the reduction in sulphur in diesel fuels.  Existing 
upgraders emit the largest proportion of SO2 to the atmosphere, but central processing facilities at in-situ facilities 
are a growing and distributed source.   

Figure 1 shows the pre-development SO2 ambient concentration as modelled for the FMSA.  Data from 1998 to 
2011 for SO2 are shown for the Fort McKay air monitoring station operated by Wood Buffalo Environmental 
Association (WBEA)2.  Finally, the revised Shell 2012 PDC estimate SO2 concentration is shown for comparison3. 

The pre-development case shows that the maximum and annual average SO2 concentrations would be very low as 
the current main sources are industrial.  While the annual average for SO2 has not seen a significant increase since 
1998, events or upsets at the industrial facilities can create elevated levels close to and or exceeded the provincial 
air quality objectives.  When assessments are conducted, the focus is on steady state operations and their 
associated emissions.  The short term elevated SO2 events in the community are more concerning to Fort McKay.  
These can result in odours and haze within the community.  The PDC estimate was based on steady state emissions 

                                                           
1 FMSA. (2010). Fort McKay Specific Assessment (Supplemental Information for the Shell Canada Limited Jackpine Mine Expansion and Pierre 
River Mine Project application). Fort McKay Industry Relations Corporation. March 2010 
2 WBEA (2012). http://www.wbea.org/. Last visited September 26, 2012. 
3 Shell Canada Ltd. (2012). Response to Supplementary Information Requests as of January 30, 2012. May, 2012. Calgary, Canada. 

http://www.wbea.org/


and therefore would not predict the upset scenarios that result in peak concentrations within the community.  The 
peak 1-hour SO2 concentration is shown on the graph for comparison (Appendix 3.2).   

 

*Pre-development (~1965) from FMSA (2010) 
**PDC Peak Estimate from Shell (2012), Appendix 3.2 

Figure 1: SO2 air quality for Fort McKay, including a pre-development scenario and a planned development 
estimate of SO2 concentrations in Fort McKay (actual data retrieved from CASA Data Warehouse)4 

 

Nitrogen Dioxide Trends: 

Nitrogen dioxide (NO2) is also monitored at the Fort McKay air monitoring station operated by WBEA.  NO2 is one 
of the three parameters that are part of the Air Quality Health Index (AQHI).  Sources of oxides of nitrogen are 
more distributed than SO2.  Mobile mine fleets and transportation contribute to ambient level of NO2 in addition to 
emissions from point combustion sources. 

Figure 2 compares the pre-development, actual monitoring data as well as the predicted NO2 concentrations in the 
PDC. NO2 concentrations are showing an upward trend in the annual concentrations, as well as the maximum and 
99th percentile.  The PDC predicted NO2 concentration in Fort McKay is concerning to the community.  If all 
development occurs with emission controls and as proposed, the concentration of NO2 is anticipated to double.  
While there are uncertainties in these predictions, the assessments are showing significant NO2 increases due to 
increased emissions of oxides of nitrogen.  Emissions controls for sources of oxides of nitrogen need to be a 
priority for improvement and management. 

                                                           
4 Clean Air Strategic Alliance. (2006). CASA Data Warehouse. Available on line at http://www.casadata.org/. Last visited September 21, 2012. 
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*Pre-development (~1965) from FMSA (2010) 
**PDC Peak Estimate from Shell (2012), Appendix 3.2 

Figure 2:  NO2 air quality for Fort McKay, including a pre-development scenario and a planned development 
estimate of NO2 concentrations in Fort McKay (actual data retrieved from CASA Data Warehouse)5 

Fine Particulate Matter: 

PM2.5 concentrations were also assessed in the FMSA.  Combustion sources and transportation, including mine 
fleets, will contribute to PM2.5.  PM2.5 ambient concentrations can be significantly impacted by forest fires.  Figure 3 
shows the pre-development estimate of PM2.5 concentrations within the community of Fort McKay.  The maximum 
concentrations of PM2.5 vary year to year, especially during years in which there are forest fires in the region.  In 
2011, there were forest fires within the region and these affected both the annual average and maximum PM2.5 

concentrations within Fort McKay. 

Continued management of industrial sources must be a priority of minimize the impact of PM2.5 emissions on 
ambient concentrations.  The PDC estimate of PM2.5 shows an increase in ambient concentrations within the 
community (approximately double the 2010 annual average PM2.5 concentration). 

These parameters are discussed further in this submission as well as recommendations to manage the cumulative 
effects on the community of Fort McKay.  These parameters can be used as indicators for potential trends of other 
substances within the Community.   

Odours are prevalent within and around Fort McKay, but reliable methods to monitor odours are still under 
development.  Management and minimization of odours includes identification of the odour-causing substances 
and then determining means to mitigate the sources and impacts.  The issue of odours is also discussed further in 
this report. 

 

                                                           
5 Clean Air Strategic Alliance. (2006). CASA Data Warehouse. Available on line at http://www.casadata.org/. Last visited September 21, 2012. 
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*Pre-development (~1965) from FMSA (2010) 
**PDC Estimate from Shell (2012), Appendix 3.2 

Figure 3:  PM2.5 air quality for Fort McKay, including a pre-development scenario and a planned development 
estimate of PM2.5 concentrations in Fort McKay (actual data retrieved from CASA Data Warehouse)6 

  

                                                           
6 Clean Air Strategic Alliance. (2006). CASA Data Warehouse. Available on line at http://www.casadata.org/. Last visited September 21, 2012. 
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 1 

Cumulative Effects – Concerns of Fort McKay regarding the Impacts of Emissions 2 

to Air from Industrial Development  3 

1 INTRODUCTION: 4 
Cumulative air emissions from oil sands development in the Athabasca Oil Sands Region is a concern for Fort 5 
McKay First Nation.  Not only do the emissions have an impact on the day to day life of the residents in the 6 
community of Fort McKay, but air emissions from oil sands developments affect the enjoyment and use of their 7 
Traditional Lands. 8 

Fort McKay understands that the oil sands development is an important economic force for Alberta and Canada.  9 
Development of the resource, though, should be planned and managed so that the effects on the Community of 10 
Fort McKay and its Traditional Territories are minimized.  This development has had, and will continue to have, 11 
impacts to the air quality and lands due to emissions to air, which include exhaust and dust from increased 12 
industrial and commuter traffic.  These impacts are experienced most by those living in the central part of the oil 13 
sands mining and in-situ development – Fort McKay residents.   14 

In its review of many project environmental impact assessments, and its ongoing discussions with oil sands 15 
companies and regulators, Fort McKay has identified a number of cumulative effect assessment and management 16 
deficiencies.  Fort McKay believes these issues need to be addressed if cumulative effects are to be managed in a 17 
meaningful way. This submission outlines some of the air emission and air impact related assessment and 18 
management issues that project review panels need to address on priority basis. These are: 19 

• The lack of a rigorous and transparent process to ensure that “best practices” are applied to prevent or 20 
minimize air emissions from oil sands developments; 21 

• The continuing misuse of Alberta Ambient Air Quality Objectives and Canada-Wide Standards in the 22 
assessment of air impacts; 23 

• The use of inappropriate impact assessment evaluation criteria to determine the significance of predicted 24 
air impacts; 25 

• Limitations and deficiencies in the monitoring and reporting of cumulative impacts;  26 
• The lack of a clear link between cumulative environmental management and the results of modelled or 27 

monitored cumulative effect impacts; and  28 
• No clear monitoring or management strategies to address regional and community odour issues. 29 

Each of these issues is discussed in some detail in this submission.  30 

It is important to note that the effects of industrial development on air quality and how these influence the quality 31 
of life of the residents of Fort McKay are relevant to the assessments of cumulative effects.  This context is largely 32 
overlooked in Environmental Impact Assessments and in the management of cumulative impacts.  This is one of 33 
the drivers behind the development of the Fort McKay Air Quality Law explained in this report.  The focus, instead, 34 
is for proponents to demonstrate that their project does not contribute to the exceedences of any objectives or 35 
the triggering of any management action thresholds. When such exceedences or triggers are predicted the focus 36 
shifts to emphasizing the conservative nature of predictions and that proposed project only represents a small 37 
incremental contribution to the base development case.  The community’s reality is overshadowed by comparisons 38 



of modelled values to regulatory limits – which have little relevance or meaning to community members and which 39 
represent compliance-type values not meaningful impact assessment criteria. 40 

Scientific evaluation and compliance with policies and legislation are the foundation of the existing regulatory 41 
system.  Yet, even these components are not being fully addressed in the Environmental Impact Assessments.  This 42 
is discussed in this report.   43 

Fort McKay developed a Healing the Earth Strategy, included in the Fort McKay Specific Assessment7, in which it 44 
outlined its expectation with respect to air quality: 45 

The air smells fresh and contributes to the health of the land and animals and to the health and well-being of the 46 
people of Fort McKay. 47 
 48 
The World Health Organization8 states that: 49 
 50 
 Exposure to air pollutants is largely beyond the control of individuals and requires action by public authorities at 51 
the national, regional and even international levels.  52 

To this end, Fort McKay requests that regulators partner with them in advancing management of air quality on Fort 53 
McKay Traditional Lands so that the cumulative effects of air emissions due to development can support the health 54 
and well being of the Fort McKay First Nation.  Recent developments, such as the Joint Alberta and Canada 55 
Implementation Plan for Oil Sands9, focus on monitoring and reporting.  While these are important components, 56 
managing and minimizing impacts from air emissions to the environment are not included as part of the plan.  To 57 
Fort McKay, effective management involves using meaningful indicators of air quality for comparison and taking 58 
action to minimize the impacts to those indicators.  It also includes having plans to remediate or restore if 59 
unacceptable impacts occur. 60 

The provincial government recently enacted the Lower Athabasca Regional Plan10 to facilitate cumulative effects 61 
management.  For air quality, there is a management framework that is intended to manage NO2 and SO2 ambient 62 
concentrations resulting from NOx and SO2 emissions.  In addition, the provincial PM and Ozone Management 63 
Framework11 is intended to manage and minimize air quality impacts.  Within the Rural Municipality of Wood 64 
Buffalo, the Cumulative Environmental Management Association (CEMA) has also developed, with input from Fort 65 
McKay representatives, the CEMA Acid Deposition Management Framework12, Ozone Management Framework13 66 

                                                           
7 FMSA. (2010). Fort McKay Specific Assessment (Supplemental Information for the Shell Canada Limited Jackpine Mine Expansion and Pierre 
River Mine Project application). Fort McKay Industry Relations Corporation. March 2010 
8 World Health Organization. (2012). Air Quality Fact Sheet No313. Last updated September 2011.  Available on-line at 
http://www.who.int/mediacentre/factsheets/fs313/en/index.html.  Last visited September 20, 2012. 
9 Government of Canada.(2012).Joint Canada-Alberta Implementation Plan for Oil Sands Monitoring. Minister of the Environment. February 3, 
2012. Available on line http://environment.alberta.ca/documents/Joint_Canada-Alberta_Implementation_Plan_for_Oil_Sands_Monitoring.pdf. 
Last visited September 22, 2012. 
10 Government of Alberta.(2012). Lower Athabasca Regional Plan 2012-2022. Approved August 22, 2012. ISBN No. 978-1-4601-0538-2 
(OnlineVersion), Available at https://www.landuse.alberta.ca/Documents/LARP%20Lower%20Athabasca%20Regional%20Plan%202012-
2022%20-%20Approved%20-%202012-08.pdf.  
11 Clean Air Strategic Alliance. (2003). PM and Ozone Management Framework. CASA, September 18, 2003, Edmonton, Canada. Available on 
line http://casahome.org. 
12 CEMA. (2004). Acid Deposition Management Framework Recommendation. Approved February 25, 2004. Available on line at 
http://cemaonline.ca/index.php/cema-recommendations/acid-deposition. 
13 CEMA. (2006). Ozone Management Framework for the Regional Municipality of Wood Buffalo Area. April 2006. Available on line at 
http://cemaonline.ca/index.php/cema-recommendations/ozone-management. 

http://www.who.int/mediacentre/factsheets/fs313/en/index.html
http://environment.alberta.ca/documents/Joint_Canada-Alberta_Implementation_Plan_for_Oil_Sands_Monitoring.pdf
https://www.landuse.alberta.ca/Documents/LARP%20Lower%20Athabasca%20Regional%20Plan%202012-2022%20-%20Approved%20-%202012-08.pdf
https://www.landuse.alberta.ca/Documents/LARP%20Lower%20Athabasca%20Regional%20Plan%202012-2022%20-%20Approved%20-%202012-08.pdf


and Nitrogen (Eutrophication) Management Work Plan14.  Fort McKay representatives have been active in the 67 
development of the frameworks.  For successful implementation, Fort McKay must understand and have input into 68 
management strategies.  If trade-offs are to be analyzed, those who live in the area and are most affected by the 69 
air emissions, need to understand and provide input into those decisions. 70 

Fort McKay First Nation peoples have been a part of the Lower Athabasca Region for generations.  They want to 71 
continue their traditions through future generations, long after oil sands are exploited and the land reclaimed.  The 72 
current residents want to be able to enjoy their Traditional Lands and not have that enjoyment impeded by odours 73 
and noise, nor be worried about what impacts the air quality and air emissions are having on their health or on 74 
their traditional foods. 75 

2 AN APPROACH TO CUMULATIVE EFFECTS MANAGEMENT: AIR EMISSIONS 76 
RELATED EFFECTS 77 

 78 
For effective management of the cumulative effects of air emissions on air quality in a region, a comprehensive 79 
approach must be taken.  Pollution prevention and minimization has to be the first step.  Following that, 80 
evaluation of the residual air-related impacts means assessment using relevant indicators for Fort McKay.  81 
Evaluating the magnitude of effects must consider the change from pre-development, not just the change resulting 82 
from one project.  Finally, if residual impacts occur within the community or on Traditional Lands beyond what is 83 
considered acceptable to Fort McKay, there must be a mechanism to reduce emissions from sources or remediate 84 
the impacts.  Fort McKay wants to be involved in the development of those plans to ensure that Fort McKay’s 85 
needs are addressed. 86 

This approach is not new and is part of the current regulatory system.  However, elements, in Fort McKay’s opinion 87 
are not being effectively addressed.   88 

• Prevention and minimization: Employment of best practices and emissions control technology for point 89 
and area sources. 90 

• Assessment of effects:  For Fort McKay, the assessment should be relevant to meet the community’s 91 
needs.  Uses of relevant indicators, objectives for comparison, application of Fort McKay specific air 92 
quality and deposition criteria are important for relevant assessments.  Monitoring and reporting of 93 
results needs to be comprehensively designed, executed, timely and transparent to allow Fort McKay and 94 
other stakeholders to understand and interpret what is happening in the region. 95 

• Management of residual impacts:  If, despite best efforts on implementing air emissions controls, impacts 96 
occur, plans and actions need to be undertaken to manage or remediate any residual impacts. 97 

Detailed analysis and description or assessment of application of each of the main factors follows. 98 

2.1 Prevention and Minimization:  Application of Emission Control Technology and 99 
Best Practices: 100 

 101 

                                                           
14 CEMA. (2008). Proposed Interim Nitrogen (Eutrophication) Management Recommendations and Work Plan for the Regional Municipality of 
Wood Buffalo Area. NOxSO2 Management Working Group Cumulative Environmental Management Association. February 26, 2008. Available on 
line at http://cemaonline.ca/index.php/cema-recommendations/interim-nitrogen. 



Position:  All Environmental Protection and Enhancement Act (EPEA) approvals and renewals must require facilities 102 
to employ best available control technologies economically achievable or best practices to control emissions to air.  103 
Proponents of new projects should be required to demonstrate that they have evaluated emission control 104 
technologies for their chosen design and that the selected emission control technology is the best overall choice.   105 
The best overall choice of emission controls should not merely satisfy the minimum requirements of regulations, 106 
but should demonstrate excellence in emission controls.   For renewals, this means that continuous improvement 107 
plans are developed and available to Fort McKay and other stakeholders for review.  As equipment is replaced or 108 
upgraded, companies must also demonstrate that they are employing emission controls that meet best practice 109 
standards. 110 

Fort McKay’s Healing the Earth Strategy15 indicates: 111 

For air quality management, the emphasis is on retaining air quality at levels as close to natural levels as possible 112 
and ensuring air quality does not adversely impact the health and/or well-being of residents of Fort McKay. There is 113 
also a focus on ensuring that best efforts are made to improve emissions management thereby reducing the impact 114 
of development on the Community’s air quality. 115 

2.1.1 Emissions control as part of Management Frameworks: 116 
 117 
In the CEMA management frameworks: Acid deposition Management Framework, Ozone Management 118 
Framework, as well as the Nitrogen Management Work Plan, there is an underlying assumption that all projects 119 
will be employing best available control technologies or best management practices.  Preventing or minimizing 120 
emissions is a fundament air quality management principle and is the first line of defence against reaching trigger 121 
points at which management actions are required.   122 

Fort McKay, through its involvement in the regional multi-stakeholder group CEMA, has had input into 123 
management frameworks to address some of the cumulative impacts from air emissions.  However, the 124 
fundamental principle upon which these management frameworks were based (employing best available control 125 
technologies or best management practices) is not being proposed by all new projects and it is not clear how it is 126 
enforced by regulators.  This undermines the collaborative approach that was used at these multi-stakeholder 127 
tables.  The use of best available technology economically achievable (BATEA) or best available demonstrated 128 
technology (BADT) and best management practices are fundamental requirements.  All of the management 129 
frameworks have this as a basis; however, not all projects are specifying or modelling BATEA in their EIAs.   130 

As an example, the CEMA Acid Deposition Management Framework16 states: 131 

 The framework is based on the following conceptual acidifying emissions management approaches: 132 

• reasonable, cost effective measures in the design and operation of projects to minimize acidifying 133 
emissions. This will include the evaluation of Best Available Demonstrated Technology (BADT) in new 134 
project design, existing project expansions, and equipment replacement. 135 

                                                           
15 FMSA. (2010). Fort McKay Specific Assessment (Supplemental Information for the Shell Canada Limited Jackpine Mine Expansion and Pierre 
River Mine Project application). Fort McKay Industry Relations Corporation. March 2010 
16 CEMA. (2004). Acid Deposition Management Framework Recommendation. Approved February 25, 2004. Available on line at 
http://cemaonline.ca/index.php/cema-recommendations/acid-deposition. 



The Clean Air Strategic Alliance (CASA) PM and Ozone Management Framework17 adopted by Environment and 136 
Sustainable Resource Development (ESRD) states the following: 137 

The PM and Ozone Management Framework builds on many programs, mechanisms and initiatives that are 138 
already helping to manage and/or reduce ambient concentrations of PM and ozone in Alberta. These initiatives are 139 
occurring at many different levels: regional, national, provincial and federal and are in addition to the regulatory 140 
and administrative toolkit already available to government, such as approvals and environmental assessment. 141 
 142 
The framework goes on to state that one of the many existing mechanisms is the Industrial Release Limits Policy18 143 
that requires that new developments regulated by Alberta Environment use best available economically feasible 144 
technology. 145 
 146 
Despite these mechanisms and apparent requirements, emission control technology is often not even specified for 147 
all emission sources in applications and EIAs for the Lower Athabasca Region. The evaluation of different 148 
technologies, though required by the Terms of Reference, is not demonstrated in the EIAs.   149 

Fort McKay has highlighted these issues in every EIA review where they have encountered the absence of 150 
environmental control technology evaluations.  A standard request to regulators is that project proponents are 151 
required to justify that their emission controls represent BATEA in order to reduce the potential for air quality 152 
exceedences of Fort McKay’s air quality criteria and AAAQOs.  Fort McKay also notes in its Statements of Concern 153 
that Fort McKay requests that regulators enforce the application requirements, which includes emissions control 154 
technology specification and justification for BATEA: Applications that do not specify emission control technology 155 
must be considered incomplete.   156 
 157 
The regulators accept the application as complete without the technology component included.  Details of 158 
technologies used to control emissions are not always shared with Fort McKay and so the evaluation of BATEA is 159 
neither open nor transparent.  The fundamental principle of air quality protection and management, minimizing air 160 
emissions to the extent reasonably and practically possible, appears to be lacking within the regulatory system.  161 
Instead, evaluation of emissions against compliance-based emission limits (the maximum allowable under 162 
regulation) is conducted.  Exceedances that are predicted through modelling are explained away by proponents as 163 
being a result of uncertainties in modelling or that the emissions used in the model are higher than they will 164 
actually be.  The actual or expected case is not modeled for comparison and no commitment is made as to how 165 
proponents intend to achieve those “actual emissions”.   166 

2.1.2 Environmental Impact Assessments: 167 
Fort McKay would expect that proponents assess and justify how they plan to mitigate their emissions through the 168 
application of best available technology economically achievable (BATEA). Assessments must demonstrate that 169 
they have considered emission control technology and include the analysis of the options.  The final choice of 170 
emissions controls for all sources of emissions to the atmosphere should be clearly outlined with justification for 171 
the chosen option included. 172 
 173 

                                                           
17 Clean Air Strategic Alliance. (2003). PM and Ozone Management Framework. CASA, September 18, 2003, Edmonton, Canada. Available on 
line http://casahome.org. 
18 Alberta Environment (now Environment and Sustainable Resource Development). (2000). Industrial Release Limits Policy. November 2000. 
Edmonton, Canada. Available on line at http://environment.gov.ab.ca/info/library/6970.pdf. 



In many cases, there are only general commitments to meet the minimum requirements of the applicable 174 
standards or regulations. When proponents or operators state that they will meet the minimum requirements, 175 
stakeholders, including Fort McKay, and regulators cannot be assured that technology options for emission 176 
minimization have been considered. Meeting the minimum requirements does not constitute implementation of 177 
best practices or best available technology. 178 
 179 
If proponents are not required to fulfill conditions for applications, the regulatory system cannot facilitate 180 
managing or minimizing cumulative effects from air emissions.  This lack of information regarding emission control 181 
technology not only undermines the current system, but also impedes the regulatory process.  This deficiency has 182 
been recognized by ERSD as stated in the draft Provincial Policy Complete Industrial Applications under the 183 
Environmental Protection and Enhancement Act19.  The need for this draft policy is stated as: 184 
 185 
“Historically, applications have been promoted to the status of Administratively Complete for the purposes of public 186 
review, but may have significant outstanding technical deficiencies.” 187 

2.1.3 Regulatory Requirements for BATEA: 188 
 189 
Within the Alberta regulatory system, there are policies that require projects to specify BATEA or best control 190 
technology.  These are referenced by Fort McKay during its reviews of air related effects.  Some of the applicable 191 
policies and regulatory mechanisms are listed.  Fort McKay’s interpretation of the regulatory tools is also included. 192 

Industrial Release Limits Policy20 193 
 194 
Some statements from this policy include: 195 

“This policy document details Alberta Environment's approach to setting industrial release limits. The key principles 196 
of the policy are based on pollution prevention, continuous improvement, application of the most effective 197 
demonstrated pollution control technology, and the use of science based ambient environmental quality guidelines 198 
to ensure release limits protect the environment and human health.” 199 
 200 
“Industrial release limits will be established based on limits achievable using the most effective demonstrated 201 
pollution prevention/control technologies or the limits required to meet risk based and scientifically defensible 202 
ambient environmental quality guidelines, whichever are the more stringent.” 203 
 204 
“This system was designed to ensure that air emissions are minimized through the use of demonstrated technology 205 
and that residual emissions are dispersed so that guideline values are not exceeded. Guideline values are used in 206 
setting release limits for industrial facilities.” 207 
 208 
To Fort McKay, this means that emission sources should be employing the best available control technology 209 
available at the time a project is being proposed.   While economic considerations are a factor in the choice of 210 
emissions controls, they should not dominate the choice of technology.  Adopting new technologies for emission 211 
controls should be encouraged through the regulatory system.  Oil sands companies are investing in research and 212 
                                                           
19ESRD. (2012). Provincial Policy Complete Industrial Applications Under the Environmental Protection and Enhancement Act. Draft Version 07. 
March 29, 2012. Edmonton, Canada.  Available on line at http://environment.gov.ab.ca/info/library/8582.pdf. Last visited September 18, 2012. 
20 ESRD (formerly AENV). (2000). Industrial Release Limits Policy. November 2000. Edmonton, Canada. Available on line at 
http://environment.gov.ab.ca/info/library/6970.pdf. 
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development, yet are reluctant to step out to try new technology to reduce emissions.  The general commitment 213 
to implement current industry practices does not mean that innovative approaches are being considered.  To 214 
ensure that the long term impacts to air quality for Fort McKay are minimized, the best technology that can be 215 
applied, should be applied. 216 
 217 
Reasonable and current industry practice may not reflect best practices for emission control technology.  While 218 
companies commit to comply with guidelines and standards, these standards do not always keep up with 219 
technological improvements to control and minimize emissions.   220 
 221 
Interim Emissions Guidelines for Oxides of Nitrogen (NOx) for New Boilers, Heaters and Turbines using 222 
Gaseous Fuels for Oil Sands Region in the Rural Municipality of Wood Buffalo North of Fort McMurray 223 
based on a review of Best Available Technology Economically Achievable (BATEA) 21 (Interim 224 
Guidelines) 225 
 226 
The recent Royal Society report on oil sands22 referred to an Alberta Research Council (ARC) report23 on BATEA for 227 
boilers and co-generation units and recommended that ESRD require the application of best available control 228 
technologies for NOx emission management in the region. The BATEA limits referred to in the ARC report are more 229 
stringent than current Canadian Council of Ministers of the Environment (CCME) Guidelines24.  230 
 231 
Fort McKay, along with Alberta Environment and industry representatives, participated in the development of the 232 
Interim Guidelines.  The guideline states:  233 
 234 
“A review of information on the NOx emission control BATEA (Best Available Technology Economically Achievable) 235 
for stationary sources determined that the previous NOx emission requirements appear to be dated in comparison 236 
to what may now be achievable.” 237 
 238 
The Interim Guidelines define both compliance limits and performance targets.  Compliance limits are to be used as 239 
a regulatory tool, but: 240 
 241 
“Performance Target – represents the approximate level of NOx emissions achievable by using the best available 242 
NOx control combustion technology economically achievable and operated under normal conditions and averaged 243 
over a year.” 244 
 245 
And 246 
 247 
“The design, selection and operation of equipment are to be based on meeting the performance target.” 248 
 249 

                                                           
21 ESRD (formerly AENV). (2007). Interim Emission Guidelines for Oxides of Nitrogen (NOX) for New Boilers, Heaters and Turbines using 
Gaseous Fuels Based on a Review of Best Available Technology Economically Achievable (BATEA) Interim Guideline. Final Draft September 2007. 
22 Royal Society of Canada Expert Panel. (2010). Environmental and Health Impacts of Canada’s Oil Sands Industry- Report. December 2010 < 
http://www.rsc.ca/documents/expert/RSC%20report%20complete%20secured%209Mb.pdf> 
23 Chambers, A and Trottier, S. (2007).  Technologies for Reducing NOx Emissions from Gas-Fired Stationary Combustion Sources. Prepared by 
Alberta Research Council for Alberta Environment. February 2007 
24 CCME.(1998). National Emission Guideline for Commercial/Industrial Boilers and Heaters. Canadian Council of Ministers of the Environment. 
Winnipeg, Canada. http://www.ccme.ca/assets/pdf/pn_1286_e.pdf 



Despite these definitions, not all companies are committing to achieving the performance targets outlined in the 250 
application.  The performance targets are supposed to represent BATEA as of the date that the Interim Guidelines 251 
were developed.  Meeting the compliance limits, only, does not represent BATEA for these types of equipment. 252 
 253 
It is Fort McKay’s expectation that companies meet the intent of the Interim Guidelines and achieve the 254 
performance targets.  If, for unforeseen circumstances, companies are not able to achieve the performance 255 
targets, they should be required to report on the causes and what is going to be done to minimize the emissions.   256 
 257 
In support of the application of BATEA for NOx management, it is noted that the recent Royal Society Report on oil 258 
sands recommended that ESRD require the application of best available control technologies for NOx emission 259 
management in the oil sands industry.25 In a response to the Royal Society Report the Government of Alberta26 260 
indicated that:  261 
 262 
“Within the oil sands region North of Fort McMurray, more stringent requirements on emissions of oxides of 263 
nitrogen are being implemented for new equipment. These are the most stringent in the province.” 264 

It is Fort McKay’s expectation that projects build to the intent of the Interim Guidelines, which means performance 265 
target emission rates are the expected “normal” operating mode.  This will mean that the actual NOx emissions 266 
from the stationary equipment will be much lower than the compliance limits (up to 70% lower).  Most proponents 267 
model the compliance limits for NOx from boilers, heaters, gas turbines and heat recovery steam generators.  268 
While modelling for a worst case scenario is acceptable to design equipment and specify stack heights, it should 269 
not be considered acceptable for facilities to only commit to achieving compliance limits. 270 

When exceedances of air quality objectives are predicted through modelling, proponents often state that the 271 
worst case scenario for emission rates was modelled and that the actual emission rates are anticipated to be less.  272 
If this is the case, proponents should be required to not only model the worst case scenario, but also an emission 273 
scenario that approximates expected emission rates from the facility.  There will continue to be uncertainties in 274 
modelling as models are approximations based on assumption and inputs.  However, the exercise of modelling the 275 
difference between the “worst case” and expected “normal” or representative emissions from the project would 276 
help proponents and stakeholders understand how important the emission rates are in the resultant air quality 277 
surrounding facilities and on a regional level. 278 

2.1.4 Recent Developments in Regulation and Policy: 279 
 280 
The regulatory tools outlined in the previous section have been in place in Alberta for years, so it is expected that 281 
companies should be held to the requirements of these regulatory tools.  The regulatory system is evolving, 282 
however, and new tools are coming into effect.  Fort McKay sees some benefits to some of the new regulatory 283 
tools as described below. 284 
 285 
Interim Guide to Content for Industrial Approval Applications: New, Renewal and Amendment27 286 
 287 
                                                           
25 Royal Society of Canada Expert Panel. 2010. Environmental and Health Impacts of Canada’s Oil Sands Industry- Report. December 2010 
<http://www.rsc.ca/documents/expert/RSC%20report%20complete%20secured%209Mb.pdf> 
26 Government of Alberta. 2010. Alberta’s Oil Sands: Provincial Action. Dec. 17, 2010 < 
http://environment.alberta.ca/documents/Oilsands_provincial_action_December17_2010.pdf> 
27 ESRD (formerly AEW). (2012). Interim Guide to Content for Industrial Approval Applications: New, Renewal and Amendment. Edmonton, 
Canada. April 1, 2012. http://environment.gov.ab.ca/info/library/8581.pdf 



Alberta Environment and Sustainable Resource Development (ESRD) issued the Interim Guide to Content where it 288 
has revised some requirements for technology selection and minimization.  The Interim Guide to Content states 289 
that ESRD sees the need for procedural or methods policies or legislation (such as the Air Quality Model Guideline 290 
or the Guidance for Assessing Best Available Technology Economically Achievable (BATEA) and Developing 291 
Technology-based Standards) with respect to emission controls.  The Interim Guide to Content is planned to be 292 
finalized in January 2013. 293 

Specific to air emissions control, the Interim Guide to Content states applicants must: 294 

Describe the application of process technology, environmental control systems, and management practices that will 295 
be used to minimize substance release to the environment, and include: 296 
 297 

• alternative processes and technologies for the release of substances that have been evaluated, and a 298 
rationale for their exclusion, as well as other requirements. 299 

 300 
This requirement is similar to Terms of Reference conditions that require proponents to discuss the technologies 301 
and criteria for selection of control technologies.  Clearly, the regulators want proponents to provide this 302 
information in their applications.  This is in line with the requests from Fort McKay.  Unless the Interim Guide to 303 
Content requirements are enforced, ensuring and demonstrating effective air emissions minimization will not 304 
occur. 305 
 306 
Policy Continual Improvement Plans submitted in Industrial Approval Applications under the 307 
Environmental Protection and Enhancement Act (EPEA) DRAFT28 308 
 309 
This draft policy includes a requirement that both new applications and applications for renewal of an existing 310 
approval must submit a continual improvement plan to have the application considered complete.  The regulators 311 
recognize that continuous improvement is foundational to effective environmental management.  The intent of 312 
the policy is stated as: 313 

• Reinforce that continuous improvement is the responsibility of applicants and approval holders, and is a 314 
key principle under the Environmental Protection and Enhancement Act; 315 

• Specify that the inclusion of a Continual Improvement Plan is a requirement for an application to be 316 
accepted as a Complete Application, and that processing of an incomplete application will be refused. 317 

 318 
In addition, the policy goes on to say: The Continual Improvement Plan should capture any improvements made 319 
above benchmark requirements, use of Best Available Technologies and use of new and innovative technologies. 320 
 321 
Recent EIAs reviewed by Fort McKay have not included a Continual Improvement Plan as outlined in the policy.  322 
These project applications were started prior to the January 2012 posting of the draft policy.  Continuous 323 
improvement, though, is considered a best practice by Fort McKay and should be a key part of all applications. 324 
 325 
These new developments, along with the draft policy for complete applications29, are encouraging.  Fort McKay 326 
recognizes that both policies are subject to change as they are not yet finalized.  Fort McKay encourages regulators 327 

                                                           
28 ESRD (formerly AEW). (2012) Policy Continual Improvement Plans submitted in Industrial Approval Applications under the Environmental 
Protection and Enhancement Act (EPEA) DRAFT. Edmonton, Canada. January 3, 2012. http://environment.gov.ab.ca/info/library/8583.pdf. 
29 ESRD. (2012). Provincial Policy Complete Industrial Applications Under the Environmental Protection and Enhancement Act. Draft Version 07. 
March 29, 2012. Edmonton, Canada.  http://environment.gov.ab.ca/info/library/8582.pdf.  
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and government to commit to and enforce these requirements to assist with the minimization of cumulative 328 
effects as a result of emissions to air.  Transparency in applications and enforcement are essential for Fort McKay 329 
understand whether pollution minimization is occurring.  330 
 331 
Lower Athabasca Regional Plan:  Air Quality Management Framework for NO2 and SO2

30 332 
 333 
Approved on August 22, 2012, the Lower Athabasca Regional Plan includes management frameworks for 334 
cumulative effects.  Within the Air Quality Management Framework, ERSD states that the framework manages air 335 
quality by affirming the provincial environmental principles of: 336 
 337 
• pollution prevention through employment of best available technology economically achievable 338 
• emission minimization through best management and control practices, and 339 
• continuous improvement and keeping clean areas clean. 340 

This reinforces the principles of environmental control.  Yet, these principles have been lacking in recent 341 
applications and EIAs for projects in the Lower Athabasca Region.  Fort McKay believes that minimization and 342 
pollution prevention are fundamental to managing cumulative effects related to air emissions.  This first defense 343 
must be a priority for all projects. 344 

2.1.5 Emission Control Regulations – Mine Fleets 345 
 346 
In the recent Teck EIA31, the NOx emissions expected from the mine fleet were anticipated to be about half of the 347 
NOx emissions from the total project.  On a regional level, the mine fleets were estimates to contribute 30 to 40% 348 
of the NOx emissions.  While the proportion may change as a result of more in-situ operations, NOx emissions 349 
from diesel fuelled heavy haulers will remain a significant source within the oil sands region. 350 

Currently, mine fleets are comprised of Tier 0, 1 and some Tier 2 engines for >750hp trucks.  Operators are 351 
required to purchase heavy hauler vehicles that are compliant with Tier 4 standards starting in 2015.  Tier 2 352 
engines have 63% lower PM2.5 exhaust standard compared to Tier 1 trucks.  The highest level currently in the US 353 
EPA standards32 and now regulated in Canada33, Tier 4, is required to be will have 64% and 92% lower NOx and 354 
PM2.5 than Tier 1, respectively (see Table 1). 355 

Transitioning from the engines with higher emission standards to lower emission standards is one emission 356 
reduction scenario that has been modelled by proponents in the region (Teck, 2011).  While the improved emission 357 
controls for NOx and PM2.5 are cited as a way that emissions, and subsequently NO2 levels, in the region will be 358 
maintained at lower levels, there is currently no plan in place to achieve that objective.  Companies state that 359 
through capital stock turnover, vehicles will be upgraded to the lower emitting standards.  This has yet to be seen 360 

                                                           
30Government of Alberta. (2012). Lower Athabasca Region - Air Quality Management Framework for Nitrogen Dioxide (NO2) and Sulphur 
Dioxide (SO2). Edmonton, Canada. August 22, 2012. http://environment.alberta.ca/documents/LARP_Framework_AirQuality_FINAL.pdf. 
31 Teck. (2011). Frontier Oil Sands Mine Project Integrated Application. November 2011. Calgary, Canada. 
32 US EPA. (2012). Nonroad Compression-Ignition Engines -- Exhaust Emission Standards. US Environmental Protection Agency. 
http://www.epa.gov/otaq/standards/nonroad/nonroadci.htm. Last visited September 20, 2012. 
33 Government of Canada. (2012). Regulations Amending the Off-Road Compression-Ignition Engine Emission Regulations (SOR/2011-261). 
Canadian Environmental Protection Act. Environment Canada. http://ec.gc.ca/lcpe-cepa/eng/Regulations/DetailReg.cfm?intReg=201. Last 
visited September 20, 2012. 
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in practice.   If suppliers are not able to produce the vehicles, or emission profiles are not achieved, increased 361 
levels of NOx are expected.  In addition, there are no regulations, incentives or penalties being implemented by 362 
regulators to achieve more aggressive vehicle turnover to the lower emitting standards. 363 

Table 1: Summary of US EPA Emission Standards for Compression-Ignition Engines 364 

Tier of Vehicle >560kW NOx (g/kW.hr) PM2.5(g/kW.hr) 
Tier 1 (2000-2005) 9.2 0.54 
Tier 2 (2006-2010) 6.4 (NOx + non methane 

hydrocarbons) 
0.20 

Tier 4i (2011-2014) 3.5 0.10 
Tier 4 (2015 and beyond) 3.5 0.04 

 365 

EPEA approvals require that operators purchase the latest Tier of engine in accordance with CEPA regulations.  366 
CEPA regulations are aligned with the US EPA heavy hauler engine requirements.  The largest engines, those 367 
>750hp, are most frequently used by mining companies and make up the largest proportion of NOx emissions from 368 
the mine fleets.  In setting NOx limits for >750 hp mobile units the USEPA noted34 that: 369 

“We note that the magnitude of NOX reductions determined in the final rule analysis is somewhat less than 370 
what was reported in the proposal’s preamble and RIA, especially in the later years when the fleet has 371 
mostly turned over to Tier 4 designs. The greater part of this is due to the fact that we have deferred 372 
setting a long-term NOX standard for mobile machinery over 750 horsepower to a later action. When this 373 
future action is completed, we would expect roughly equivalent reductions between the proposal and the 374 
overall final program, though there are some other effects reflected in the differing NOX reductions as 375 
well, due to updated modeling assumptions and the adjusted NOX standards levels for engines over 750 376 
horsepower.”  377 

 378 
The USEPA also noted that: 379 
 380 

 “The long-term NOX standard for engines not used in generator sets (mobile machinery) will be addressed 381 
in a future action (we are currently considering such an action in the 2007 time frame).” 382 
 383 

This action has not occurred with the result that less stringent NOx emissions are being applied to NOx emissions 384 
from heavy haulers. 385 
 386 
Individual companies indicate that they do not have the market influence to get manufacturers to produce 387 
customized vehicles. Fort McKay does not accept this argument and believes that working collectively with heavy 388 
hauler manufacturers mining companies could get lower NOx emitting vehicles. 389 
 390 
Another option that Fort McKay has proposed is to apply retrofit NOx emission controls on purchased and existing 391 
heavy hauler units. In this regard Environment Canada 35 had a study conducted looking at retrofit possibilities for 392 
heavy haulers. The following is an excerpt from that report: 393 

                                                           
34 USEPA. (2004). Control of Emissions of Air Pollution from Nonroad Diesel Engines and Fuel. Federal Register / Vol. 69, No. 124 / Tuesday, 
June 29, 2004 / Rules and Regulations.  http://www.gpo.gov/fdsys/pkg/FR-2004-06-29/pdf/04-11293.pdf 
35 Environment Canada. (2008). Evaluation Of Vehicle Emissions Reduction Options For The Oil Sands Mining Fleet. Prepared by M. J. Bradley 
and Associated. March 2008. 



“The authors could not uncover evidence of prior retrofit activity on large mining trucks, but many of these 394 
technologies, in particular SCR in combination with a DOC or DPF, have previously been applied to many 395 
diesel engines greater than 2,000 hp used for stationary power generation, and to power marine vessels 396 
and locomotives. Virtually all of these technologies are considered technically viable for application to 397 
large mining trucks. In addition, at least one engine manufacturer is already conducting validation tests of 398 
new, cleaner replacement engines installed in older mining trucks used in Alberta. 399 
 400 
The application of these technologies to large mining trucks could provide significant and cost effective 401 
reductions of both NOx and PM from the oil sands mining truck fleet. The authors investigated two 402 
retrofit/upgrade scenarios that can reduce NOx emissions by 40% or more compared to projected 2015 403 
baseline levels. Under these scenarios total NOx emissions from the mining truck fleet could be reduced by 404 
40,000 – 65,000 tonnes and total PM emissions could be reduced by 700 – 2,500 tonnes over a 12 year 405 
period from 2012 to 2024, compared to projected baseline emissions. The net present value of total costs 406 
over the same time period (capital and on-going operating costs) for these scenarios ranged from $113 407 
million to $181 million. The average cost of emissions reductions achieved by these scenarios ranged from 408 
$1,600 - $3,400/tonne for NOx and $9,400 - $30,000/tonne for PM.” 409 

 410 
Fort McKay acknowledges that some testing and evaluation would be required to determine the practicality of 411 
retrofit NOx controls but no companies have indicated willingness to test and evaluate such technologies. 412 
 413 
Testing of existing vehicles has been conducted on select heavy haulers as part of the Wood Buffalo Environmental 414 
Association (WBEA) Terrestrial Environmental Effects Monitoring program36.  Despite that testing occurring in 2008 415 
and 2010, the data is not yet publicly available and so cannot be used to determine whether the emission 416 
estimates input for modeling are under or over estimated.   417 

Fort McKay expects the use of best available technology economically achievable (BATEA) for emissions control for 418 
all emission sources, whether they be continuous or intermittent.  Since the mine fleets represent such a 419 
significant and growing source of PM2.5 and NOx emissions for the region, use of the most recent standards is an 420 
expectation.  Proponents and regulators must continue to investigate options to reduce the mine fleet emissions 421 
beyond the minimum standards and demonstrate that the emission reductions are being achieved. 422 

3 ASSESSMENT OF IMPACTS:   423 
Position:  For Fort McKay, the assessment of predicted impacts should be relevant in terms of meeting the 424 
community’s information needs.  To be meaningful to Fort McKay, assessments must use relevant indicators and 425 
criteria against which to compare predicted air quality and air related impacts.  Fort McKay has developed its own 426 
Air Quality Law that defines acceptable ambient air quality for its reserves and includes specific criteria and 427 
objectives. A system for monitoring, evaluating and reporting of ambient air quality needs to be comprehensively 428 
designed, executed, timely and transparent to allow Fort McKay and other stakeholders to understand and 429 
interpret what is happening in the region.  To ensure the system meets the needs of those who live in the region 430 
and are most affected, Fort McKay needs to be engaged in the development of such a system as well as its 431 
implementation. 432 

                                                           
36 WBEA website (TEEM Program). 2012. Terrestrial Monitoring // TEEM Programs // Source Characterization. http://wbea.org/terrestrial-
monitoring/teem-programs/source-characterization. Last visited September 20, 2012. 
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3.1 The AAAQOs and their Application 433 
 434 
Alberta ESRD website states regarding the Alberta Ambient Air Quality Objectives (AAAQOs)37: These objectives are 435 
intended to provide protection of the environment and human health to an extent technically and economically 436 
feasible, as well as socially and politically acceptable.  To Fort McKay, this is interpreted to mean that the AAAAOs 437 
are not considered fully protective of the environment and human health, but are intended to be used as 438 
regulatory tool to assess compliance. Fort McKay residents want their health and environment protected and 439 
therefore do not accept the AAAQOs as the proper tool for assessing the predicted or actual impacts to their 440 
Community or Traditional Lands.  441 

The AAAQOs are not considered to be pollute up to levels and the ERSD website46 includes the statement that 442 
Alberta Environment ensures that emissions from human activities will be minimized and that air quality continues 443 
to be better than the Ambient Air Quality Objectives. 444 

In EIAs proponents commonly assess impacts to air quality by comparing predicted ambient air quality from 445 
modeling to the AAAQOs.  In some cases, the current or pre-development concentrations of substances in ambient 446 
air are quite low.  Some companies take the position that going from the very low ambient concentrations to 447 
AAAQO is acceptable.  Fort McKay believes that this does not represent the concepts of good environmental 448 
management or keeping clean areas clean.   449 

The AAAQOs were intended to be used as a regulatory tool.  Going from very low ambient air concentrations to 450 
being just in compliance should not be considered an acceptable impact to air quality.  ESRD documentation states 451 
that objectives are to be used to38: 452 

- to determine adequacy of facility design 453 
- to establish stack heights and other release conditions 454 
- to assess compliance and assess facility performance. 455 

If the AAAQOs are to be used as design, regulatory and compliance tools, then they were not intended to be used 456 
to assess the impacts to the environment or to human health.  They are clearly meant as a tool to enable facilities 457 
to ensure that their air emission design and release controls and conditions, under probable operating and 458 
meteorological scenarios, are able to maintain a balance between health and environmental protection and design 459 
conditions for stacks and release rates. 460 

Fort McKay also notes that ESRD (2011)39 indicates that: 461 

As the ambient air quality objectives are in many cases not entirely protective of human health and the 462 
environment, efforts are made to improve air quality in order to stay well below ambient air quality objectives and 463 
if the circumstances warrant, to lower the ambient air quality objectives over time.  464 

ESRD documentation regarding PM and ozone management states40: 465 

                                                           
37 ESRD. (2012). Ambient Air Quality Objectives.  Available on line at http://environment.alberta.ca/0994.html, last visited September 20, 2012. 
38 ESRD (formerly Alberta Environment). (2011). Alberta Ambient Air Quality Objectives and Guidelines Summary. Edmonton, Alberta. April 
2011.  Last visited September 22, 2012. 
39 ESRD. (2011). Using Ambient Air Quality Objectives in Industrial Dispersion Modelling and Individual Industrial Site Monitoring. Alberta 
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40ESRD (formerly AENV). (2009). Particulate Matter and Ozone Management Fact Sheet. Edmonton, Canada. May 2009.  Available on line at 
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keeping with the principles of keeping clean areas clean, pollution prevention and continuous improvement, the 466 
Canada-wide Standard levels are not “pollute up to” levels. This is the reason that more stringent action levels have 467 
been established through the CASA Framework. These action levels allow stakeholders to develop management 468 
plans containing preventive measures aimed at avoiding future exceedances of Canada-wide Standard levels. 469 
 470 
Air quality modelling in recent EIAs, such as Teck Frontier Mine Project (2011), predicts exceedences of AAAQOs 471 
and CWSs for certain air quality parameters (NO2 and PM2.5). AAAQOs are not fully protective of health or the 472 
environment and the CCME in 200741 developed a document entitled: Guidance Document on Continuous 473 
Improvement (Ci) and Keeping-Clean-Areas-Clean (KCAC) - Canada-wide Standards for Particulate Matter and 474 
Ozone. This document indicates that:  475 

PM and ozone negatively affect human health and the environment 476 
• there is no apparent lower threshold for the effects on human health, and 477 
• there are additional benefits to reducing and maintaining ambient levels below the standards 478 

and  479 
 480 
The overall objective of the CWSs is to reduce the adverse health and environmental effects of PM and ozone. 481 
Therefore, allowing PM and ozone ambient levels to increase up to the current numerical CWS targets is 482 
counterproductive, and unacceptable in light of the absence of any apparent lower threshold for adverse effects 483 
and the knowledge that the numerical CWS targets may not be fully protective. Proponents of development should 484 
not regard the current CWS numerical targets as a permissive maximum. The clear intent of CI/KCAC is to ensure air 485 
quality is not significantly degraded and to improve air quality whenever feasible. 486 
 487 
and 488 

 489 
The broad vision for the CI/KCAC provisions of the CWSs for PM and ozone is: To ensure that, in the vast areas of 490 
Canada with air quality better than the CWS numerical targets for PM and ozone, air quality is not significantly 491 
degraded and is maintained or improved to the extent practicable, to minimize risk to human health and the 492 
environment for the benefit of future generations. 493 
 494 
This information on ambient PM2.5 and ozone standards and management of air quality related to these 495 
parameters is relevant to the oil sands because PM2.5 and ozone levels are affected by the following emissions: 496 

• direct PM2.5 emissions, 497 
• emissions the PM2.5 and ozone precursor pollutants NOx and VOCs, and  498 
• PM2.5 precursor pollutants SO2 and NH3. 499 

These types of air emissions constitute a large portion of the emissions from current and planned oil sands 500 
projects. As such the CI/KCAC principles apply to the project which dictates that all reasonable measures be taken 501 
to minimize the further degradation of regional air quality. 502 
 503 
The Alberta Ambient Air Quality Objective for SO2 has been exceeded at some of the stations located within the 504 
Lower Athabasca Region, including an instance in the community of Fort McKay. To be compliant with the 505 
regulatory requirements, no exceedances of the AAAQOs are acceptable.    506 
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It is Fort McKay’s position that the AAAQOs and CWSs are not to be used as pollute up to levels and that the goal is 507 
stay as far below these levels as possible. Yet, they continue to be used as benchmarks of good air quality and as 508 
acceptable “pollute up to” levels.  In 2011, ESRD changed its SO2 and NO2 limits42. While the recent changes in the 509 
AAAQOs are viewed by Fort McKay as a positive step, the new limits are still not fully representative of good or 510 
safe air quality. 511 

Factors such as technical feasibility, economics and social and political acceptability are irrelevant in assessing the 512 
impacts of a proposed project’s air related emissions on the environment or human health. These are factors that 513 
need to be considered after the full impacts of a proposed project on health and the environment have been made 514 
and when mitigation options and project acceptability options are subsequently evaluated. To assess the potential 515 
impacts of projects on air quality, and related health and environmental effects, criteria that allow such effects to 516 
be identified need to be used.  517 

It is for these reasons that Fort McKay developed its own air quality related “health” and “keeping clean areas 518 
clean” air quality criteria. This approach is consistent with the above noted CCME (2007)43 document on 519 
continuous improvement and keeping clean areas clean.  520 

3.1.1 Fort McKay proposed Air Quality Law:  Air quality assessment and 521 
management 522 

 523 
Fort McKay has its own air quality law to be used within the community and on reserve and traditional lands.  The 524 
Air Quality Law was developed to address Fort McKay’s key concerns regarding air quality and odours within the 525 
community.  Fort McKay expects that all projects proposing development on their traditional lands or that may 526 
have an impact on the air quality in the Community of Fort McKay to use the criteria and objectives outlined in the 527 
law to evaluate and assess potential impacts.  This practice has already been used by one recent EIA, Teck Frontier 528 
Project44. Fort McKay appreciates Teck’s cooperation in providing community relevant potential air quality impacts 529 
assessment information.  It is important to note that Teck also conducted a pre-development model so that Fort 530 
McKay and other stakeholder could assess the predicted impacts from the Teck, and other projects by comparing 531 
them to estimated pre-development air quality. 532 
 533 
Purpose:  534 
 535 
The purpose of Fort McKay’s Air Quality Law is to ensure that the air quality on Fort McKay’s reserve and 536 
traditional lands and well as within the community is protected: 537 
 538 
“The air smells fresh and contributes to the health of the land and animals and to the health and well-being of the 539 
people of Fort McKay”. 540 

The Air Quality Law was developed to set standards for air quality that protect human and environmental health 541 
for air pollutants on Fort McKay Reserve Lands.  The law will enable Fort McKay to convey to the Governments of 542 
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Canada and Alberta Fort McKay’s requirements for clean and healthy air, air quality monitoring and pollution 543 
control from industrial and other sources. 544 

Technical Basis of Air Quality Law: 545 

The air quality criteria or objectives within the law were based upon an analysis of standards and objectives that 546 
are protective or precautionary.  The air quality criteria are intended to provide protection for human health, 547 
plants and animals on reserve lands and within the community.  A key concern for Fort McKay regarding air quality 548 
is the prevalence of odours.  The air quality criteria are intended to help reduce odours within the community. 549 

A complete list of the air quality criteria is included as an attachment (Schedule A).  Air quality criteria sources are 550 
cited in Schedule A and include the World Health Organization, European Union, CCME and Alberta regulations 551 
(references listed in Schedule A attached).   Some professional judgement was exercised in setting air quality 552 
criteria, especially to protect against nuisance odours. 553 

Implementing the Air Quality Law: 554 

To implement the law, the Fort McKay Sustainability Department will have responsibilities to report on air quality 555 
changes with respect to concentrations of air pollutants listed in Schedule A of the law and report any 556 
exceedances.  Fort McKay will request Alberta and Canada to develop air quality and air emission management 557 
plans in conjunction with Fort McKay to ensure the air quality remains within the limits outlined in the air quality 558 
law. 559 

3.2 Evaluation of Impacts:  Magnitude  560 
The Canadian Environmental Assessment Agency’s reference guide Determining Whether A Project is likely to 561 
Cause Significant Adverse Effects45 includes these factors for evaluating impacts: magnitude of the impacts, the 562 
direction (positive or negative), duration and whether the impact is reversible or irreversible.  While these 563 
characteristics are useful in understanding cumulative effects, it is important that they be used appropriately. 564 

In some recent EIAs, proponents have compared the predicted ambient air quality from modelling to the ambient 565 
air quality objectives.  One concern, already stated above, with this approach is that the AAAQOs were supposed 566 
to be used as an equipment and stack design tool for dispersion modeling inputs as well as used as a regulatory 567 
tool.  As discussed in Section 3.1, the AAAQOs are not completely protective of human health, so are not 568 
applicable as an assessment tool for human and ecosystem health effects.   569 

To define the magnitude of impacts, there are a range of techniques. Fort McKay would like to see standard 570 
definitions of “low”, “moderate” and “high” magnitude of impacts.   The definitions should consider the concept of 571 
keeping clean areas clean and compare the change in air quality with existing and pre-development air quality.  It 572 
is not appropriate to compare to regulatory limits for defining the magnitude of a change. 573 

Fort McKay’s proposed definitions of cumulative magnitude on reserve and traditional lands: 574 
• Low – less than 5% increase in ambient concentration compared to predevelopment 575 
• Moderate – greater than 5%, but less than 10% increase in ambient concentrations compared to 576 

predevelopment 577 
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• High – greater than 10% increase in ambient concentrations compared to predevelopment or 578 
exceedances of air quality criteria, including those outlined in Fort McKay’s Air Quality Law. 579 

To determine the magnitude of impact on air quality, proponents should compare the project’s impact to pre-580 
development and to the existing emissions case to get a true sense of the project’s contributions.  Often, the base 581 
case (existing and approved) is used for comparison, but the base case is a future potential case.  By comparing the 582 
project’s impact to air quality against a future case does not give an indication of changes that are anticipated due 583 
to the project from the actual existing case, or the absolute change that will occur in air quality. 584 

To be meaningful to those who are most impacted; those who live in the area surrounded by development should 585 
be able to provide input into how the magnitude and other criteria regarding impacts are defined.  Project 586 
assessments and applications need to be meaningful so that stakeholders understand how the impacts of air 587 
emissions due to development will affect their lives. 588 

3.3 Measuring the Impact:  Monitoring, Evaluation and Reporting 589 
 590 
There are two main elements of monitoring evaluation and reporting of air emissions.  These elements include 591 
monitoring, evaluating and reporting on the effects (such as air quality), but also monitoring and reporting on 592 
emissions from the sources.   593 

Ambient air quality concentrations for some pollutants are available from several continuous monitoring locations 594 
throughout the Lower Athabasca Region through the CASA Data Warehouse46.  Near real time, raw data is 595 
available through the local airsheds before quality control and assurance is conducted.  This does provide data for 596 
the locations of the continuous air monitoring stations.  Other data, such as passive monitoring and effects 597 
monitoring are not as readily available.  Some ambient air monitoring and air-related effects monitoring are 598 
conducted through the Wood Buffalo Environmental Association (WBEA) of which Fort McKay is a member.  While 599 
the WBEA program is advertised as an independent, multi-stakeholder organization, Fort McKay First Nations and 600 
Metis are currently the only Aboriginal representatives within the association47.  The association is dominated by 601 
industrial members.  This limits meaningful input that Fort McKay can provide into the design of the air monitoring 602 
programs to meet the needs of the Community.   603 

Environmental monitoring within the oil sands has received a lot of attention in the past few years.  The 604 
Government of Alberta formed an Alberta Environmental Monitoring Panel (AEMP)48 to review the current state of 605 
monitoring in the Lower Athabasca Region and make recommendations. 606 

As part of the AEMP report A World Class Environmental Monitoring, Evaluation and Reporting System for 607 
Alberta49, the panel included a summary of feedback and input they received as part of their process.  One of the 608 
components they noted, among several, was the need for the monitoring system in the oil sands region to be 609 
relevant.  In particular, the panel included in their report: 610 
 611 
Relevance: Information provided by the environmental monitoring, evaluation and reporting system must meet the 612 
needs of stakeholders. 613 
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 614 
For Fort McKay, being able to understand the impacts to their air quality and how it relates to their health and 615 
quality of life is relevant to the Community members.  Impacts to air quality, including odours and impaired 616 
visibility, would be more meaningful if Fort McKay had input some of what was monitored and how the monitoring 617 
occurred.  The Panel acknowledged this by including: 618 
 619 
Since aboriginal peoples obtain their food, air and water from their land, and do not consider moving to be a viable 620 
option, they are particularly vulnerable to environmental degradation, and thus depend acutely on their 621 
accumulated knowledge and the systems through which they track changes in their environment. 622 
 623 
The Panel went further to relate what they heard from their consultations with Fort McKay and other First Nations 624 
and Metis in the oil sands region. 625 
 626 
The Panel’s engagement sessions with the Fort McKay, Mikisew Cree, and Athabasca Chipewyan First Nations and 627 
with Métis representatives uniformly revealed their keen desire to be empowered to participate actively in 628 
environmental monitoring activities on their own terms. All groups held a deep respect for some western scientists 629 
with whom they have interacted over time. Based in part on this relationship, they are willing to engage in 630 
collaborative research projects that use western science techniques alongside TEK techniques to monitor and 631 
evaluate the health of fish, game, berries, air, land and water. 632 
 633 
Collaboration and partnerships have yet to occur with the provincial government.  The Panel’s recommendations 634 
were issued in June 2011.  A follow up report50 was requested to examine how funding and governance could be 635 
managed effectively to ensure sustainable operation of the monitoring system.  Fort McKay and other 636 
stakeholders have yet to hear what the follow up recommendations were and how they will be engaged in 637 
monitoring, evaluation and reporting. 638 

In the meantime, the development of the monitoring, evaluation and reporting system for environmental 639 
monitoring has progressed in concept.  The federal and provincial governments have worked together to develop 640 
the Joint Canada-Alberta Implementation Plan for Oil Sands Monitoring51.  Fort McKay wants to be part of the 641 
implementation of monitoring, including having a role in governance of the system.  The plan includes the 642 
statement that: 643 

Early in the process, the two governments will engage with industry, independent scientists, Aboriginal Peoples, 644 
and other stakeholders on the content of the Implementation Plan and on the appropriate mechanisms to 645 
incorporate the advice of industry, independent scientists, Aboriginal Peoples, and other stakeholders on an 646 
ongoing basis. 647 

In addition, the provincial government has acknowledged the role First Nations can play in the Lower Athabasca 648 
Regional Plan52 where it states: 649 
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Alberta recognizes that those First Nations and Métis communities that hold constitutionally protected rights are 650 
uniquely positioned to inform land-use planning. 651 
 652 
Since both levels of government have signalled that they will engage First Nations in the planning exercises, Fort 653 
McKay is eager to partner with the governments to ensure that environmental monitoring meets their needs.  654 
They want meaningful engagement so that they can understand and have confidence in the outputs of the 655 
environmental monitoring system.  Fort McKay will not merely accept the output of the monitoring system 656 
without having the opportunity to provide meaningful input.  This is essential to achieve relevance and credibility 657 
in environmental monitoring. 658 

3.4 Monitoring, Reporting and Evaluation of Sources 659 
 660 
Monitoring the air related impacts in the environment is only one component of the system.  In order to effectively 661 
manage the air quality, it is essential to understand the emissions to air from the sources.  Within the oil sands 662 
region, there are hundreds of point sources as well as area sources, such as tailings ponds, mine faces and the 663 
general fugitive emissions that are released from facilities, including tank farms.   664 

The recently released federal and provincial joint plan53 acknowledges the need to better understand the sources 665 
of emissions to the air.  It states: 666 

Significant questions remain regarding the emissions from point and non-point sources, the chemical 667 
transformation of these emissions in the atmosphere, their long-range transport and their effects on the ecosystem 668 
and human health. 669 

There are databases that include some information on air emissions from oil sands operations.  EIAs include 670 
emissions inventories that they have used for inputs to modelling.  While the details regarding the sources are 671 
included, the emission rates are often based on the regulatory limits (maximum allowable emissions from a source 672 
or facility).  In some cases emission factors are used to estimate the emissions from sources. 673 
 674 
Companies must also report their facilities’ emissions to the National Pollutant Release Inventory (NPRI)54 675 
maintained by Environment Canada.  While the database includes the total emissions from each facility in the oil 676 
sands region, it is not a comprehensive or detailed database.  There are certain criteria that must be met, including 677 
size of a facility, number of employees and the emission rate must be above a set threshold (specific to the 678 
pollutant).  In addition, not all sources are included at the facility level.  As an example, mine fleets emissions are 679 
not reported by oil sands operations to NPRI as of 2012. 680 
 681 
The high level overview of emissions does not provide sufficient detail for analysis of options for emission control 682 
and minimization.  As stated within NPRI, companies can provide estimates for emissions from sources that do not 683 
have continuous monitoring.  Details regarding how the emissions are calculated are not provided by NPRI to the 684 
public users.   685 
 686 
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In addition, the individual sources are not itemized within NPRI.  The chemical analysis of stack emissions and 687 
tailing pond emissions are not included within the public database. Companies are also required to submit annual 688 
reports to ESRD regarding their emissions.  These are not available in a public database. 689 
 690 
In recent years, WBEA has commissioned source studies to assist with source characterization55.  While these 691 
studies according to the website were conducted in 2009 to 2011, data and reports have yet to be published 692 
regarding the findings of the studies at oil sands facilities. 693 

In general, Fort McKay’s expects that the emission intensities of new projects will be less than emission intensities 694 
for existing projects.  Fort McKay also expects that emission estimates in EIAs and project applications will be 695 
validated by actual emission monitoring once the project is operational.  Project approvals should include 696 
conditions requiring operators to measure and report actual compared to predicted emissions. Adjustments to 697 
approvals conditions may be warranted if emissions are higher than what were projected in the EIA or application. 698 
The following excerpt from a recent Federal monitoring plan report56 for the region provides support for this 699 
position: 700 

“Performance Monitoring is site/facility-specific and would be conducted after development has occurred. 701 
This type of monitoring would be used, for instance, to verify and/or validate whether predictions made 702 
through Environmental Impact Assessment (EIA) process were accurate. Currently little performance 703 
monitoring is conducted and the indicators and parameters used during the EIA process have little to no 704 
connection to the local accumulated state and effects monitoring discussed above. It is critical that 705 
performance monitoring be conducted or there will be no mechanism to improve ability to predict impacts 706 
of specific developments or to identify whether EIA predictions were accurate”. 707 

Although this statement is focused on impacts, it is necessary to have the quantity and composition of air 708 
emissions characterized if the impacts of these emissions are to be assessed.     709 

4 MANAGING RESIDUAL IMPACT 710 
Position: If, despite best efforts on implementing air emissions controls, impacts occur, plans and actions need to 711 
be undertaken to manage or remediate any residual impacts.  This is a key part to the overall cumulative effects 712 
management.  It is essential to be able to implement proactive management so that costly remediation or retrofits 713 
to reduce emissions are not required. 714 

One obvious omission from the provincial and federal plans is that there is not a clear link to how the output of the 715 
new environmental monitoring system will provide input into regulatory changes or policy. 716 

4.1 Understanding Air Quality Impacts:  Predevelopment air quality to predictions 717 
under Planned Development cases: 718 

Proponents of projects are required to model, as part of EIAs, a planned development case (PDC).  The PDC is a 719 
best estimate, at the time the project is proposed, as to what a future emission scenario may entail if all planned 720 
projects proceed.  As part of the Fort McKay Specific Assessment57, Fort McKay also looked at a predevelopment 721 
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case for comparison for key indicators of air quality.  In the recent EIA conducted by Teck58, predevelopment and 722 
existing (or current) cases were modelled to understand how air quality has changed and may change into the 723 
future, if all development proceeds.  Examining the changes that has occurred to date and then comparing to the 724 
magnitude of change anticipated into the future will highlight where Fort McKay has concerns regarding the plans 725 
to manage the cumulative impacts to air quality. 726 

This section contains some comparisons of air quality.  The pre-development case completed for the Fort McKay 727 
Specific Assessment (2010) is compared against two recently completed EIA PDC predictions:  Teck (2011) and 728 
Cenovus (2011)59 as well as the updated Shell 2012 PDC60.  These two EIAs were completed around the same time 729 
for the same area.  Their results are both used for comparison as there are differences in model outputs due to 730 
assumptions used in the emissions inventory and modelling.  The PDC predictions for air quality are used to show 731 
the relative difference or magnitude of change that may occur at the receptor, Fort McKay.  While Fort McKay is 732 
concerned about the cumulative impacts on its traditional lands, the comparison of community air quality is used 733 
as a benchmark of air quality trends.  In addition, ambient data are collected in the community.  This data can be 734 
used to understand the uncertainty in modelled or predicted air quality. 735 

4.1.1 Sulphur Dioxide (SO2) Comparison: 736 
As outlined in the Fort McKay Specific Assessment (FMSA)61:  SO₂ is of interest and concern to Fort McKay because 737 
the air contaminant can have both direct and indirect effects on the quality of life in the community. 738 

SO2 is monitored at the air monitoring station operated by WBEA and located in the community of Fort McKay.  A 739 
comparison of predevelopment, existing and two recent PDC cases of predicted SO2 concentrations are shown in 740 
Table 2.  Select Fort McKay air quality criteria for SO2 are also listed for comparison. 741 

Table 2: SO2 Concentrations in Fort McKay: Actual or Predicted under Emission Scenarios 742 

Fort McKay 
Air Quality 

Criteria 

Predevelopment 
FMSA (µg/m3) 

2008 Data 
from 

FMSA(µg/m3) 

2011 Data 
(CASA)62 
(µg/m3) 

Existing 
modeled by 
Teck 2011 
(µg/m3) 

Estimated 
from isopleths 

PDC (Teck 
2011) (µg/m3) 

Estimated 
from 

isopleths 

PDC (Cenovus 
2011) (µg/m3) 

Estimated 
from 

isopleths 

PDC (Shell 
2012) 

(µg/m3)* 
Appendix 

3.2 

1-hr Maximum 
300 µg/m3 3.2 280 217 ~150 ~125 ~100 166.3 

24 hr Maximum 
20 µg/m3 3.1 23 39 ~30 ~30 ~30 26.9 

Annual 
6 µg/m3 0.9 5 4 ~4 ~8 ~7 5.4 

*Peak at receptor Fort McKay 743 

The information shown in Table 3 illustrates the magnitude of change in SO2 levels experienced to date in the 744 
community of Fort McKay.  Variability in the maximum hourly concentrations from year to year can result from 745 
process upsets or flaring of sour gas that can occur at facilities located close to Fort McKay.  The predicted or 746 
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modelled values are based upon steady state operations.  Upset conditions or flaring have the potential to create 747 
higher peak SO2 concentrations within the community. 748 

Effective management of SO2 will not only involve specifying and implemented best practices with respect to 749 
sulphur recovery and emissions control, but also must look effective flare and upset management.  Flaring and 750 
upsets causing higher than normal releases of SO2 and other sulphur compounds can have a significant influence 751 
on air quality in the community.  Odours are often detected and may be attributed to some of these compounds. 752 

4.1.2 Nitrogen Dioxide (NO2) Comparison: 753 
Fort McKay outlined its concerns regarding the effects of oxides of nitrogen, including NO2 in the FMSA.  There 754 
continues to be uncertainty in the amount of emissions of NOx in the oil sands region.  NOx emissions are 755 
generated from point combustion sources as well as from mobile mine fleets.  The mine fleet emissions are 756 
estimated based on the mine fleet make up and expected operation. The variability in the emission estimates for 757 
PDCs of NOx are illustrated in Table 3.  The existing case as estimated by Teck (2011) is shown for comparison. 758 

Table 3: NOx emission estimates comparison 759 

 Existing Case (~2010) 
Teck 2011 

PDC 
FMSA 2010  PDC Teck 2011 PDC Cenovus 2011 PDC Shell 

2012 
NOx t/d 310 634 737.6 527.9 768.95 

 760 

While there is a range of emission estimated for the planned or future cases, the values in Table 4 illustrate that 761 
emissions of NOx may be expected to double in the region.  This will result in increases in ambient NO2 levels.  762 

A comparison of pre-development, existing and modeled NO2 concentrations for the community of Fort McKay are 763 
included in Table 4.  As can be expected, there will be some differences in the predicted NO2 concentration in the 764 
PDC between the Shell (2012), Teck (2011) and Cenovus (2011) scenarios as they had different emission estimates.  765 
Selected NO2 criteria developed by Fort McKay are included for comparison. 766 

Table 4: NO2 Concentrations in Fort McKay: Actual or Predicted under Emission Scenarios 767 

Fort McKay 
Air Quality 

Criteria 

Predevelopment 
FMSA (µg/m3) 

2008 Data 
from 

FMSA(µg/m3) 

2011 Data 
(CASA) 
(µg/m3) 

Existing 
modeled by 
Teck 2011 

(µg/m3) 
Estimated 

from isopleths 

PDC (Teck 
2011) (µg/m3) 

Estimated 
from 

isopleths 

PDC (Cenovus 
2011) (µg/m3) 

Estimated 
from 

isopleths 

PDC (Shell 
2012) 

(µg/m3)* 
Appendix 

3.2 

1-hr Maximum  
200 µg/m3 23 86 133 ~130 ~150 ~200 127.4 

Annual  
40 µg/m3 5.0 13.2 12.6 ~25 ~40 >45 32.2 

*Peak at receptor Fort McKay 768 

The information in Table 4 illustrates the anticipated upward trend in NO2 concentrations within the community.  769 
While there may be some uncertainty in the modeled values, the magnitude of increase in expected NOx emissions 770 
would indicate that the community can expect that NO2 concentrations will increase in the area.   771 

Management and minimization of NOx emissions in the region is required to minimize the impacts.  Fort McKay 772 
sees NOx emission management through mine fleet upgrades and retrofits to existing facilities as options for 773 
emissions management.  While new emission standards are coming into effect, the transition and retirement of 774 



the existing mine fleets will not be immediate.  A progressive plan to retire or retrofit existing higher emitting 775 
vehicles should be developed and implemented. 776 

4.1.3 Fine Particulate Matter (PM2.5) Comparison: 777 
The concerns regarding PM2.5 to the Community of Fort McKay are outlined in the FMSA.  PM2.5 is not only a 778 
concern from a health effects perspective, but it can have impacts on the overall quality of life for the Fort McKay 779 
First Nation.  PM2.5 can cause regional haze, impairing visibility, but can also be present as dust on local vegetation 780 
and traditional foods. 781 

Similar to emissions of NOx, there are a range of estimates of PM2.5 emissions from different data sources.  These 782 
are illustrated in Table 5.  The existing case estimate prepared by Teck (2011) is included as a comparison and to 783 
help interpret the differences in the modeled values. 784 

Table 5:  PM2.5 emission estimates comparison  785 

 Existing Case ~2010 
(Teck 2011) 

PDC 
(FMSA 2010)  PDC (Teck 2011) PDC (Cenovus 2011) PDC (Shell 2012) 

PM2.5 

t/d 
18.09 39.4 40.98 30.94 48.56 

 786 

PM2.5 emission estimates are subject to a degree of uncertainty as they are often based upon estimates and 787 
emission factors.  The key message from the data in Table 5 is that PM2.5 emissions are anticipated to increase 788 
significantly if all of the planned projects proceed. 789 

Comparisons of PM2.5 actual and predicted ambient concentrations are included in Table 6.  For comparison, the 790 
predevelopment case developed as part of the FMSA (2010) is includes as well as selected Fort McKay air quality 791 
criteria.  This information is included to show the magnitude of expected change as well as illustrate why Fort 792 
McKay is concerned about PM2.5 emissions in the region. 793 

Table 6 PM2.5 Concentrations in Fort McKay: Actual or Predicted under Emission Scenarios 794 

Fort McKay 
Air Quality 

Criteria 

Pre-
development 
FMSA (µg/m3) 

2008 Data 
from FMSA 

(µg/m3) 

2011 Data 
(WBEA 2011 

Annual 
Report)63 
(µg/m3) 

Existing modeled by 
Teck 2011 

(µg/m3) 
Estimated from 

isopleths 

PDC (Teck 
2011) (µg/m3) 

Estimated from 
isopleths 

PDC (Cenovus 
2011) (µg/m3) 

Estimated from 
isopleths 

PDC (Shell 
2012) 

(µg/m3)** 
Appendix 3.2 

24-hr Maximum  
28 µg/m3 18 23 164* ~25 ~60 ~30 36.8 

Annual  
10 µg/m3 7.8 5 10.3* ~7 ~15 Not modeled 9.9 

*In 2011, there were forest fires in the region that influenced the annual average PM2.5 concentrations. 795 
** Peak at receptor Fort McKay 796 
The data for 2011 was influenced by regional forest fires, so cannot be considered representative of ambient 797 
concentrations of PM2.5 in the community of Fort McKay.  Forest fires will occur in the boreal forest region.  The 798 
magnitude of increases between the estimated concentrations of predevelopment and PDC are the concern. 799 

                                                           
63 WBEA. (2012). Wood Buffalo Environmental Association Annual Report 2011. Fort McMurray, Canada. http://wbea.org/library/annual-
reports. Last visited September 23, 2012. 
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4.2 Managing and Mitigating Air Quality Impacts 800 
The range of emission estimates and predicted ambient concentrations outlined in Section 4.1 highlights the need 801 
to better understand the emission sources in the region.  The above comparison looked at two information sources 802 
in recent EIAs both submitted in 2011.  The differences between the emission estimates and predicted value show 803 
that there are gaps in understanding what is happening at a regional scale. 804 

Fort McKay has requested in most of its reviews of EIAs that a consistent approach or method be developed to 805 
guide proponents in developing emission inventories.  To be able to effectively design and prioritize emission 806 
standards and policy development, an accurate and consistent method for emission inventories is required.  This 807 
will assist regulators and stakeholders in determining the best methods to manage emissions of SO2, NOx and 808 
PM2.5.   809 

The magnitude of the predicted increases in NO2 and PM2.5 demonstrate the need for proactive management of 810 
these emission sources.  While implementation of BATEA or best practices is paramount, it may not be sufficient to 811 
mitigate the emissions to keep the ambient concentrations below the Fort McKay air quality criteria.   812 

Emission reduction policies and plans take time to develop.  As the planned development cases are estimating 813 
ambient concentrations that not only exceed the Fort McKay criteria, but the AAAQOs as well in some areas of the 814 
Lower Athabasca Region.  To prevent the occurrence of these exceedances, plans and options must be developed 815 
and implemented in the near future.  Fort McKay, located in the center of the development, must be engaged in 816 
the development so that they can be aware of the trade-offs and what is being done in the region. 817 

5 ODOURS AND ODOUR MANAGEMENT:  A POLICY GAP 818 
Position: The prevalence and persistence of odours within the Community of Fort McKay is a demonstration of the 819 
lack of cumulative effects management with respect to odour-causing substances.  Each of the components in an 820 
overall management approach is lacking to some extent.  821 

• Pollution prevention and minimization:  While some sources are controlled, there are large area sources, 822 
such as tailings ponds and mine faces, from which emission control is challenging.  The volume of and 823 
types of compounds released from tailing ponds were not likely well understood when they were first 824 
employed.  As a result, technology, measurement and best practices must catch up to the existing 825 
situation.   826 

• Assessment:  A standard approach to assessing the potential for odours from a project must be 827 
developed.  This needs to include methods to identify the types of odour-causing substances and how 828 
they interact, appropriate thresholds for assessment of odour potential and monitoring methods for 829 
sources and ambient concentrations. 830 

• Managing the residual impact:  There is a gap in regulatory policy to manage and mitigate odours.  While 831 
several organizations are working on components of odour management, an overall strategy must be 832 
developed which includes regulatory enforcement. 833 

5.1 Odour-causing substance emission prevention and minimization 834 
 835 
To effectively control and minimize the release of odour-causing substances, the sources of the substances need to 836 
be understood.  Some classes of compounds are known to cause odours at low concentrations.  Reduced sulphur 837 
compounds (RSC), volatile organic compound (VOC) and aromatic compounds as potential odour-causing 838 
substances. 839 



 840 
The Teck (2011) application estimated that the most significant source of VOC emissions will originate from tailings 841 
management.  The next most significant source of VOC emissions is expected to be from the mine face.  Fort 842 
McKay agrees with the assessment that these are likely the most significant sources of VOC emissions.  The 843 
emissions from the tailings ponds and mine face are based on emission factors and estimates from existing 844 
facilities.  The estimates of VOCs and RSC from these sources, therefore, are subject to uncertainty. The age of the 845 
tailings ponds, what process or streams fed the ponds and operating conditions and meteorological conditions will 846 
affect the emission rate of VOCs and RSC64.  All of these factors make it difficult to predict the compounds and 847 
their emission rates or control where and when emissions will result in off site odours. 848 
 849 
Fugitive VOC and reduced sulphur emissions from central processing facilities located at in-situ facilities can result 850 
in odours.  Tank venting can be controlled through vapour recovery units.  VRUs appear to be a standard design 851 
requirement for central processing facilities.  Due to the variable nature of the flows, both in terms of composition 852 
and rate, the VRUs may be subject to a range of operating conditions making reliability of the operation 853 
challenging.  Venting from the tank vents may result, at times, and this can result in odours. 854 
 855 
The challenges of the large area sources variable flows make the control of odour-causing substances a unique 856 
problem for the oil sands area.  With development expected to continue and new mining project with associated 857 
tailings ponds planned, developing ways to minimize and control emissions is needed to reduce odour events in 858 
the community of Fort McKay. 859 

5.2 Assessment of Odours: 860 
Odours within Fort McKay, and on Fort McKay’s Traditional Territory, are a concern to the Community and can 861 
impact enjoyment and quality of life.  862 
 863 
Regarding regional odours, the 2010 Royal Society on Oil Sands65 indicated that: 864 
 865 
“Resolution of the odour problems being caused by oil sands developments is clearly necessary.”  866 
 867 
The report later stated that: 868 
 869 
“Although odour has often been considered a nuisance rather than a health effect, chronic odours become a burden 870 
on community well-being which ultimately leads to stress with the possibility of associated health effects.”   871 

 872 
The Community’s concerns regarding odours are discussed in detail in the Fort McKay Specific Assessment66  which 873 
outlines the following expectations regarding regional odours: 874 

• there should be no detectable odours in the Community under normal industrial operating conditions, 875 
• odour episodes under industrial upset conditions are of short duration and do not create a severe nuisance 876 

problem and never represent a health risk, and 877 
• odours on Fort McKay Traditional Territory outside development areas are very infrequent. 878 

                                                           
64 Siddiqu, T., Fedorak, P.M., Foght, J. M. (2006). Biodegradation of Short-Chain n-Alkanes in Oil Sands Tailings under Methanogenic Conditions. 
Environmental Science and Technology, 2006, 40. 5459 – 5464. 
65 Royal Society of Canada Expert Panel. 2010. Environmental and Health Impacts of Canada’s Oil Sands Industry- Report. December 2010 < 
http://www.rsc.ca/documents/expert/RSC%20report%20complete%20secured%209Mb.pdf> 
66 FMSA. (2010). Fort McKay Specific Assessment (Supplemental Information for the Shell Canada Limited Jackpine Mine Expansion and Pierre 
River Mine Project application). Fort McKay Industry Relations Corporation. March 2010 



 879 
The assessment goes on to say: 880 

Further, the Community of Fort McKay has a strong spiritual connection to the land, wildlife and vegetation, and 881 
odours are a persistent reminder that the land is being contaminated. 882 

Odours are a constant reminder to the residents of Fort McKay of the industrial operations that surround them.  883 
This perspective is important to the assessment of the impacts of odours to Fort McKay. Very low ambient 884 
concentrations can result in detectable odours.  Often these concentrations are well below the AAAQOs, but are 885 
still present in sufficient quantities and mixtures that odours are created. 886 

For example Schiffman et al.67 in a study on odours from swine operations noted that: 887 

“The compounds identified were diverse, and included many acids, alcohols, aldehydes, amides, amines, aromatics, 888 
esters, ethers, fixed gases, halogenated hydrocarbons, hydrocarbons, ketones, nitriles, other nitrogen-containing 889 
compounds, phenols, sulfur-containing compounds, steroids, and other compounds. The vast majority of these 890 
compounds were present at concentrations below published odor and irritation thresholds. Yet human assessments 891 
indicated that odors (and irritant sensations) in the immediate vicinity of the swine houses (and even at distances 892 
beyond 1000ft) were strong. Comparison of the findings from chemical and human assessment points to the 893 
importance of the cumulative effects of hundreds of compounds in producing odor and irritation downwind of 894 
swine operations.” 895 

The variety of aliphatic and aromatic hydrocarbons, ketones, aldehydes and reduced-sulphur compounds 896 
associated with oil sands operations creates a similar type situation in the Fort McMurray area.  Any odour impacts 897 
assessment must consider cumulative effects of all odour causing substances. 898 

During 2010 and 2011, Fort McKay took canister samples of ambient air coincident with odours being detected in 899 
the community.  A list of potential odour-causing substances was developed based upon the concentration 900 
measured during the events.  20 – 10 minute canister samples were taken during events from May 2010 to May 901 
201168. The list is included in Table 7.  While the list is not exhaustive, it does provide an indication of the 902 
complexity of odour-causing substances and mixtures as well as the multiple potential sources. 903 

Assessing the potential odour impact of multiple emission sources, each consisting of multiple potential odour 904 
causing substances, is challenging. Fort McKay requests that regulators, in consultation with Fort McKay and other 905 
regional stakeholders, develop a process to properly assess the impact of cumulative emissions to create local and 906 
regional odour issues. This assessment should include: 907 

• Odour Thresholds: using currently recognized and scientifically defensible odour threshold values. 908 
• Odour Assessment: The comparison of predicted single compound concentrations to an odour threshold 909 

for that compound and using that as a measure of whether or not the compound will create an odour 910 
potential fails to consider the effect of mixtures of odour causing substances.  The use of a single-911 
compound-by-single-compound approach fails to recognize that at lower concentrations, i.e., at or below 912 
threshold levels, the effects of odour-causing substances can be additive69,70. 913 

                                                           
67 Schiffman, S.S., Bennett, J.L. and Raymer, J.H. (2001). Quantification of odors and odorants from swine operations in North Carolina. 
Agriculture and Forest Meteorology 108 (2001) 213-240. 
68 Spink,D., Dennis, J. (2010). Odour Event Air Quality Monitoring in the Community of Fort McKay. A Report on the Fort McKay IRC Odour 
Event Canister Sampling Program. November 2010. 
69 Cometto-Muniz, J.E., Cain, W.S. and Abraham, M.H. (2004). Detection of single and mixed VOCs by smell and sensory irritation. Indoor Air 
2004:14 (Suppl 8): 108-117 



• Odourous Compounds: using a comprehensive list of potentially odourous compounds being emitted in 914 
the region and from the project.  915 
 916 

Odour threshold reliability and reproducibility has been addressed by the Texas Commission on Environmental 917 
Quality (TCEQ, 2010)71.   918 

Table 7: List of Potential Odour-Causing Substances based on Fort McKay Event Sampling 919 

Compound Name CAS # 
2-ethyel hexanol 104-76-7 
2,5-dimethyl thiophene 638-02-8 
2-methyl thiophene 554-14-3 
3-methyl thiophene 626-44-4 
acetaldehyde 75-07-0 
acrolein 107-02-8 
allyl sulphide 592-88-1 
beneze, 1-ethyl-2-methyl- 611-14-3 
carbon disulphide 75-15-0 
carbonyl disulphide 463-58-1 
dimethyl disulphide 624-92-0 
dimethyl sulphide 75-18-3 
hydrogen sulphide  7783-06-4 
isoprene 78-79-5 
methyl ethyl ketone 78-93-3 
naphthalene 91-20-3 
nonanal 124-19-6 
thiophene 100-02-1 

  920 
When determining potential odour impacts scientifically defensible odour thresholds should be used. AAAQOs are 921 
regulatory instruments, not impact determination criteria. The acceptability of impacts can be considered relative 922 
to AAAQOs but cannot be used as no impact levels as Alberta ESRD72 has indicated that AAAQOs do not represent 923 
“safe” or no impact levels.   924 
In summary, for odour impact determinations to be meaningful, level 1 (see TCEQ (2010)) odour threshold like 925 
those from Nagata (2003), need to be used in odour impact assessments.   926 

Monitoring Odours: 927 

Continuous air quality monitoring within the Community of Fort McKay occurs at the WBEA operated air 928 
monitoring station, AMS#1.  Potentially odour-causing compounds that are monitored at the station include SO2, 929 

                                                                                                                                                                                           
70 Kim, K-H and Park, S-Y. (2008). A comparative analysis of malodor samples between direct (olfactometry) and indirect (instrumental) 
methods. Atmospheric Environment: 42 (2008) 5061-5070   
71 TCEQ. (2010). Interim Guidelines for Setting Odor-Based Effects Screening Levels. Texas Commission on Environmental Quality. May 28, 2010.  
http://www.tceq.state.tx.us/assets/public/implementation/tox/esl/guidelines/odor.pdf 
72 Clean Air Strategic Alliance (CASA). (2009). Priority Setting Workshop Proceedings.  Workshop Hosted by The Clean Air Strategic Alliance For 
Alberta Environment. March 2009. http://www.casahome.org/Projects/CompletedProjects/PrioritySettingWorkshop.aspx (last visited April 16, 
2011)  

http://www.tceq.state.tx.us/assets/public/implementation/tox/esl/guidelines/odor.pdf
http://www.casahome.org/Projects/CompletedProjects/PrioritySettingWorkshop.aspx


total reduced sulphur (TRS), non-methane hydrocarbons (NMHC), ammonia (NH3), oxides of nitrogen (NO, NO2 and 930 
NOx) and ozone (O3).  While the analyzers located at the station can detect sub parts per billion (ppb) of some of 931 
the target odour-causing compounds, not all odour-causing compounds will be detected when odours are present.  932 
An analysis of 10 years of data from 1998 to 2007 the Fort McKay station was conducted to analyze trends in 933 
concentrations73.  The analysis found the TRS levels, known to be a group of odour causing substances, had 934 
experienced an increasing trend over the 10 years of data collection.  Though the increase was small and needs to 935 
be interpreted with caution, it serves as an indicator for increased potential for odours within the community of 936 
Fort McKay. 937 

Often odours are detected in the community with only slightly elevated concentrations being detected on the 938 
analyzers at the air monitoring station.  This is not unexpected as the analyzers were not designed to measure the 939 
very low concentrations that may still contribute to odours.  Specific analytical equipment is required to detect and 940 
speciate all of the compounds that could be contributing to odours. 941 

Integrated 24hour samples are taken at the air monitoring station as part of the WBEA air monitoring program and 942 
some results are summarized in the WBEA Annual Report for 201174. In addition, Fort McKay has taken its own 943 
ambient air samples during odour events and analyzed for VOCs and RSC, among other substances. 944 

The canister results have shown a range of compounds75.   While some individual compounds may be below their 945 
odour threshold, the mixture of compounds may be contributing to odours within the community.  To better 946 
understand, the community is developing its own community-based monitoring program.  Testing of technology 947 
coupled with community member observation will be employed to determine more effective methods for 948 
monitoring and reporting odours. 949 

The AEMP76 notes in their review: 950 

Aboriginal communities also spoke of the need for a regional monitoring system that can respond quickly to local 951 
incidents, odors, spills and upsets. 952 
 953 
And 954 
 955 
Aboriginal participants believe the current system is not capable of responding to perceived health risks posed by 956 
odors. 957 
 958 
The panel also noted: 959 
 960 
In the Lower Athabasca region, local odor problems occur at Fort McKay and in the vicinity of industrial operations 961 
due to release of reduced sulphur compounds and hydrocarbons. Oil sands activities are an increasing source of 962 
airborne contaminants, as industry’s own reporting to the National Pollutant Release Inventory indicates. 963 
 964 

                                                           
73 Kinzierski, W.B. (2010). Ten-year trends in Regional Air Quality for Criteria Pollutants in the Athabasca Oil Sands Region. Paper 2010-A-1079 
AWMA. Edmonton, Canada. 
74 WBEA. (2012). Wood Buffalo Environmental Association Annual Report 2011. Fort McMurray, Canada. http://wbea.org/library/annual-
reports. Last visited September 23, 2012. 
75 Spink,D., Dennis, J. (2010). Odour Event Air Quality Monitoring in the Community of Fort McKay. A Report on the Fort McKay IRC Odour 
Event Canister Sampling Program. November 2010. 
76 Alberta Environmental Monitoring Panel. (2011). A World Class Environmental Monitoring, Evaluation and Reporting System for Alberta. June 
2011.  http://environment.gov.ab.ca/info/library/8381.pdf. Last visited September 21, 2012. 
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Due to the transient nature of odours and the subjectivity with respect to intensity and sensitivities of individual 965 
responses, effort must be made to better identify the substances causing odours.  In addition, it is necessary to 966 
find ways to reliably monitor odour events. 967 

5.3 Managing the residual impact: 968 
 969 
To manage the residual impact of releases of odour-causing substances, it is necessary to be able to identify the 970 
odour-causing substances and their sources, as well as to be able to monitor the releases at the sources and their 971 
resultant ambient concentrations.  As already discussed, these issues are challenging to address. 972 
 973 
If these mechanisms were in place, there would continue to be a need for regulatory tools to enable mitigation of 974 
the odour-causing substances.  Currently, the Alberta Environmental Protection and Enhancement Act, Section 116 975 
(1) states that: 976 
 977 
Where the Director is of the opinion that a substance or thing is causing or has caused an offensive odour, the 978 
Director may issue an environmental protection order to the person responsible for the substance or thing. 979 
 980 
The act, however, does not contain a definition of “offensive odour”.  The community of Fort McKay has recorded 981 
and reported odours within the community.  The challenge is that the offensiveness of an odour is subjective and 982 
there are multiple sources located around the community.  Identifying the source of the odours is difficult when 983 
the specific compounds creating the odour are unknown. 984 
 985 
There are currently no policies in place within the ESRD to address or manage odours, specifically.  It is partly for 986 
this reason that Fort McKay has proposed its own air quality by-law (Section 3.1.1) to help reduce odours within 987 
the community.  Reporting odours to the regulators will not, by itself, reduce the frequency of odours in the 988 
community.  Action must be taken to address the sources and regulatory mechanisms must be in place to ensure 989 
the sources comply. 990 

Fort McKay cannot wait for the Government of Alberta to resolve how monitoring will change or occur within the 991 
Lower Athabasca Region and how that may influence policy development with respect to odour management. The 992 
community is being affected now by odours.  The potential sources of the odour-causing substances surround the 993 
community. Fort McKay has begun working on developing its own community-based air monitoring with a focus on 994 
investigation of measurement and monitoring of odours and identifying the odour-causing compounds.  The intent 995 
is to understand when odours occur, what substances or mixtures of substances are the sources of the odours and 996 
how community members are detecting the odours.  The community recognizes the gap in the current regulatory 997 
system to address odours.  It feels it must take action to resolve the issues and cannot wait for the regulatory 998 
system to catch up. 999 

Fort McKay hopes that what it learns during its community-based monitoring can help it understand the 1000 
substances and sources contributing to odours.  This information can help inform how to more effectively manage 1001 
odours so that the frequency and intensity of odours within the community is reduced. 1002 

6 CONCLUSION 1003 
 1004 



The planned development cases in recent EIAs have predicted substantial increases in emissions of criteria air 1005 
contaminants, specifically, NOx, PM2.5 and VOC emissions.  The resultant air quality in the Community of Fort 1006 
McKay and on Fort McKay’s traditional lands will be impacted by the cumulative emissions.   1007 

Effective air quality management requires minimization of the sources by employing best practices and technology 1008 
on new projects and when equipment is replaced at existing facilities.  This may, however, not be sufficient to 1009 
maintain the air quality within Fort McKay’s expectations, as outlined in their proposed air quality by-law.  1010 
Additional steps including, emission reductions from existing operations may also be required. 1011 

To ensure the most effective steps are taken, a comprehensive monitoring system is required.  The system must 1012 
report on the sources of emissions as well as the resultant impacts within the environment, including air quality 1013 
and odours.  Fort McKay is centered in the oil sands regions and wants to be a partner within the monitoring 1014 
system.  This will help ensure that the most meaningful indicators are selected for monitoring and that there is 1015 
transparency in understanding the results of the monitoring.   1016 

  1017 



7 ATTACHMENT: SCHEDULE A: 1018 
FORT MCKAY FIRST NATION AIR QUALITY LAW 2012-A-1: Fort McKay’s Ambient Air Quality Permissible Levels 1019 

 1020 
Substance Averaging 

Period 
Permissible 

Level 
(µg/m3 at 25°C and 

101.325 kPa) 

Basis Comment 

Sulphur Dioxide 

(SO2) 

 
1 hour 

 
3001,2 

 
WHO (2005) 

The level is based on a 500µg/m3 for 10 
minute period level converted to a 1 hour 
limit  and is a never to be exceeded value 

24 hour 201 WHO (2005) Not to be exceeded more than 6 times per 
year 

Nitrogen Dioxide 

(NO2) 

1 hour 2001 WHO (2005) A never to be exceeded level 

Annual 402 WHO (2005) A never to be exceeded level 

Ozone 

(O3) 

8 hour daily 
maximum mean 

(May – September 
period) 

1243 Modification of 
Canada-Wide 

Standard 

A never to be exceeded level 

8 hr daily maximum 
mean (May – 

September period) 

1001 WHO (2005) Not to be exceeded more than 6 times per 
year during the May thru September 
(inclusive) period 

Particulate Matter 

(PM2.5) 

24 hr 283 Canada-Wide 
Standard 

A never to be exceeded level excluding 
influences from forest fires 

99th% 24 hr annual 
value 

251 WHO (2005) A never to be exceeded level excluding 
influences from forest fires 

Annual 101 WHO (2005) A never to be exceeded level excluding 
influences from forest fires 

Particulate Matter 

(PM10) 

99th% 24 hr 501 WHO (2005) A never to be exceeded level excluding 
influences from forest fires 

Annual 201 WHO (2005) A never to be exceeded level excluding 
influences from forest fires 

Carbon Monoxide 
(CO) 

1 hour 15,0004 AAAQO (2011) A never to be exceeded level 

8 hour 6,0004 AAAQO) (2011) A never to be exceeded level 

Benzene 3 year running 
average of annual 

averages 

1.05 WHO (2000) Represents an increased lifetime cancer risk 
level of 6 X 10-6  

 

Total Reduced 
Sulphur (TRS) and 

Odour Events 

1hour 4.3,6&7  WHO (2000) and 
Fort McKay’s 

Experience with 
Odours and TRS 

Levels 

Level is based on a WHO (2000) 30 minute 
H2S level of 7 µg/m3 which was converted to 
a 1 hour TRS limit and multiplied by 0.75. 
The 0.75 factor reflects the fact that odours 
are generally present when TRS levels are 



Substance Averaging 
Period 

Permissible 
Level 

(µg/m3 at 25°C and 
101.325 kPa) 

Basis Comment 

above 4.3 µg/m3  

1 Based on 2005 WHO Air Quality Guideline update (http://www.euro.who.int/Document/E87950.pdf) and for the 1 hour SO2 limit the value is 1021 
based on the 10 minute value adjusted using an Ontario Ministry of Environment methodology ((Ontario (2004). Air Dispersion Modeling 1022 
Guideline for Ontario. Ontario Ministry of Environment. April 2004) 1023 
2 The USEPA limit for SO2 was considered in setting the number (see EPA. 2010. Primary National Ambient Air Quality Standard for Sulfur 1024 
Dioxide. US Environmental Protection Agency. 40 CFR Parts 50, 53, and 58. [EPA-HQ-OAR-2007-0352; RIN 2060-A048. 1025 
http://www.epa.gov/air/sulfurdioxide/pdfs/20100602final.pdf 1026 
3Based on the proposed CCME Canada Wide Standard for ozone and PM2.5 starting in 2015 but applied without averaging for ozone and also 1027 
without averaging for PM2.5  1028 
4 Based on Alberta Ambient Air Quality Objectives (April 2011) (http://environment.alberta.ca/01005.html) 1029 
5 Based on the WHO Air Quality Guidelines for Europe (2nd edition, 2000) (http://www.euro.who.int/document/e71922.pdf)  1030 

6 For TRS this 30 minute value is considered equivalent to a 5.8µg/m3 1 hour value (or a 4.2ppb 1 hour value) adjusted using an Ontario Ministry 1031 
of Environment methodology ((Ontario (2004). Air Dispersion Modeling Guideline for Ontario, Ontario Ministry of Environment. April 2004) and 1032 
then further adjusted using a factor of 0.75 based on Fort McKay’s experience relating continuous TRS measurements in the community to 1033 
odour episodes. 1034 
7 The TRS permissible level is an indicator of when odours would definitely be expected to occur. Depending on the nature of the odourants 1035 
emitted, odours may occur at TRS levels much below the permissible level and TRS is therefore a very imprecise measure of odour potential 1036 
and the possible intensity and character of odours. The general criteria and expectation for odours in Fort McKay is that nuisance odours 1037 
related to industrial emissions will be infrequent and only occur during unplanned or plant upset events. 1038 

 1039 

 1040 

http://www.euro.who.int/Document/E87950.pdf
http://www.epa.gov/air/sulfurdioxide/pdfs/20100602final.pdf
http://environment.alberta.ca/01005.html
http://www.euro.who.int/document/e71922.pdf
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