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Executive Summary 

The provincial air quality and deposition monitoring, evaluation and reporting (MER) program provides information to 

the government, stakeholders, and the public that is used to protect human health and the environment. This program 

provides scientifically sound environmental monitoring, evaluation and transparent reporting to inform decision-making. 

The Five-Year Air Quality and Deposition Monitoring, Evaluation and Reporting Plan (MER Plan) for Alberta 

Environment and Parks (AEP) is a roadmap for future work within AEP and provides long-term clarity for partners and 

stakeholders. 

The plan defines implementation items that AEP will undertake over the next five years in order to achieve three Key 

Outcomes. The plan recognizes the fiscal reality in this province is not a short-term issue, and therefore highlights cost-

effective adaptive monitoring, and will leverage the resources and expertise of partners and stakeholders. 

Key Outcome #1: Provide the data and information required to manage air quality and deposition within environmental 

limits. AEP routinely reports against environmental management frameworks and investigates causes of exceedances 

to support the development of management actions, and will continue to prioritize this work to support the stewardship 

of Alberta’s environmental resources. Over the next five years, the MER program will contribute data and information 

to the ongoing efforts for regional and local environmental management, develop routine reporting on the condition of 

the environment, support regulatory assurance from application to compliance, and inform government priorities, 

strategies, and performance measurement. 

Key Outcome #2: Report air quality information in real-time to inform the public and emergency response personnel 

about risk to human health. AEP reports on the Air Quality Health Index (AQHI) in real-time and deploys monitoring to 

support emergency response during suspected air quality issues. The plan recognizes that wildfire smoke is an 

emerging air quality issue in Alberta and outlines steps to improve monitoring and reporting during wildfire smoke 

episodes. 

Key Outcome #3: Share technical information on monitoring methods, and address current and emerging air quality 

and deposition issues. As new technologies are adopted in Alberta, AEP will provide guidance on monitoring best 

practices. Furthermore, AEP will work with partners and stakeholders to provide the monitoring and science needed to 

fill information gaps in policy, regulatory assurance, strategic intelligence, and outcomes on human health and 

environment. 

In order to meet all three Key Outcomes, the MER program should collect the right air quality and deposition data at 

the right locations of the province. The plan describes how monitoring will be improved through adaptive design, and 

how high quality data will be made publicly available in a timely manner. The provincial air and deposition MER program 

consists of the following monitoring types. 

The long-term air quality network, operated by AEP and Airshed organizations, generally meets its primary monitoring 

objectives to measure and track air pollutants that are relevant to human health and the environment in communities, 

near industrial sources, and regionally in Alberta. Several potential monitoring gaps were identified. AEP will work with 

partners and stakeholders to address these gaps where possible using adaptive solutions, such as the relocation of 

existing stations, the use of alternative monitoring methods, and/or short-term monitoring. The plan also outlines steps 

to improve the consistency between datasets collected at different stations. 

The long-term deposition network is undergoing major changes in order to meet its primary objective to measure the 

transfer of pollutants from the atmosphere to sensitive ecosystems within natural regions. Urban stations have been 

discontinued and will be redeployed to sensitive ecosystems. AEP will continue to work with partners and stakeholders 

to improve the deposition network through activities such as the installation of new equipment.  

Regulatory monitoring for ambient air quality and deposition is deployed to verify that industrial facilities are operating 

within approved conditions and provide information on the effect of industrial activities on the environment. These data 
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will soon be made accessible in a user-friendly format for the first time. Therefore, AEP will explore the potential for 

using existing regulatory monitoring to fill gaps in the long-term network.  

Complementary monitoring provides additional data that supports the long-term network, and is often deployed by 

partners and stakeholders. The plan inventories existing complementary monitoring and describes current and future 

applications for the data. 

Short-term monitoring is monitoring that takes place over the course of less than five years. This includes emergency 

response monitoring, which supports decisions to protect the health of emergency response personnel and the public, 

and focused monitoring, which is deployed to address specific information needs of government, partners, and 

stakeholders. The plan highlights the importance of short-term monitoring to adaptive monitoring design and describes 

steps to improve the planning and execution of short-term monitoring. 

Over the next five years, the way in which air quality and deposition are monitored, evaluated and reported on could 

change significantly. AEP is building a new Air Data Warehouse to store and share air quality and deposition data and 

is transforming the regulatory system. Furthermore, federal air quality standards are becoming more stringent, and will 

change how air quality is managed. As new monitoring technologies such as low-cost air quality sensors continue to 

evolve, AEP will provide technical guidance and will determine whether the technologies could improve the MER 

program to meet Alberta’s monitoring needs. The MER Plan provides a roadmap for work within AEP as these changes 

are navigated, and is also a means to inform and collaborate with stakeholders and partners. 
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 Introduction 

The air and deposition monitoring, evaluation, and reporting (MER) program informs action(s) to address local, regional, 

provincial and national environmental issues or priorities. The MER program supports the Government of Alberta’s 

Ministry of Environment and Parks (AEP) mandate to “[represent] the interests of Albertans in delivering a balanced, 

common-sense and results-based approach to the stewardship of Alberta’s environment…”, by providing scientifically 

sound environmental monitoring, evaluation and transparent reporting (Alberta Environment and Parks, 2020b).  

The Five-Year Air Quality and Deposition Monitoring, Evaluation and Reporting Plan (referred to as the MER Plan 

hereafter) provides a roadmap for future work within AEP and long-term clarity for partners and stakeholders. The MER 

Plan highlights adaptive monitoring design, which produces timely and relevant information to support cumulative 

effects decision-making (Government of Alberta, 2019). 

1.1 Key Outcomes 

Key Outcomes describe the primary objectives of the air and deposition MER program. The MER Plan outlines future 

work that will improve the MER program’s ability to achieve the Key Outcomes, through collaboration within AEP and 

with external partners and stakeholders. 

Key Outcome #1: Provide the data and information required to manage air quality and deposition within environmental 

limits.  

The air quality and deposition MER program supports the stewardship of Alberta’s environmental resources by 

providing the high quality and timely data and information needed to develop and implement environmental 

management frameworks. The MER program should collect long-term data at locations appropriate for reporting on the 

provincial state of air quality and deposition, ensure data quality, and share the data publicly alongside routine reporting 

on the condition of the environment. The MER program should also provide the information needed to address public 

complaints, to support an effective and efficient regulatory assurance system, to inform government strategies and 

policy development, and to build performance measures for the AEP Business Plan. Therefore, the MER program must 

include long-term data on the right parameters at select sites to implement frameworks, but also a robust short-term 

monitoring system to address specific air quality or deposition issues. 

Key Outcome #2: Report air quality information in real-time to inform the public and emergency response personnel 

about risk to human health. 

The air quality and deposition MER program helps to protect Albertans from the adverse effects of environmental 

conditions and events by providing real-time air quality information. The most widely-used air quality and deposition 

reporting product is the Air Quality Health Index (AQHI), which is reported for 38 communities1 across Alberta 

(http://airquality.alberta.ca/map/) to inform the public about human health risk(s) associated with poor air quality. AEP 

also deploys short-term monitoring to support response during emergencies, such as wildfires or an unplanned 

industrial release. Alberta Health and Alberta Health Services use this monitoring data to inform the public and 

emergency response personnel of risk to human health. The MER program should include adequate monitoring of 

AQHI parameters in communities across the province and be prepared to deploy monitoring to support emergency 

response when it is needed. 

  

                                                        

1 Number of communities as of February 25, 2020. 

http://airquality.alberta.ca/map/
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Key Outcome #3: Share technical information on monitoring methods, and address current and emerging air quality 

and deposition issues. 

The MER program provides the credible information needed by AEP and stakeholders to address specific issues in 

monitoring and outcomes on the environment and human health. As monitoring technology evolves and is adopted, 

AEP should communicate best practices. The MER program should also address the complex environmental issues 

and policy challenges facing Alberta, by using the interdisciplinary expertise within AEP, and by leveraging the 

resources of partners and stakeholders (Government of Alberta, 2019). This will ensure that the MER program is up-

to-date and relevant to current and emerging issues in air quality and deposition.  

1.2 Scope 

The MER Plan facilitates the delivery of monitoring, evaluation and reporting by providing a framework for activities that 

will be undertaken in partnership with stakeholders over the next five years. The plan ensures that appropriate 

monitoring is in place and information generated meets high scientific standards to support the Key Outcomes. The 

existing air quality and deposition MER program is assessed and implementation items for improved delivery are 

presented. The plan considers the location and types of monitoring deployed; the process for initiating and designing 

short-term monitoring; data collection methods; data storage and availability; and the appropriate evaluation and 

reporting to support environmental management.  

The plan focuses on air quality and deposition on a provincial scale. As such, the plan does not evaluate the current 

state of regulatory monitoring in Alberta, monitoring performed within the Oil Sands MER program (unless it is part of 

the provincial long-term network and required for routine provincial reporting), or monitoring for greenhouse gases. 

However, the plan recognizes that these datasets could provide valuable information to fill monitoring gaps. 

1.3 Implementation and Stakeholder Engagement 

The plan recognizes that the fiscal reality in this province is not a short-term issue. The plan does not provide budgets 

for individual activities, but focuses on cost-effective solutions. Therefore, implementation of the plan uses existing 

resources, external partnerships, and low-cost technologies. Furthermore, the plan highlights an adaptive monitoring 

design, which provides baseline information but focuses monitoring resources on areas and issues with higher risk. 

The long-term success of the MER program depends on multi-stakeholder support and shared resourcing. Air quality 

and deposition monitoring in Alberta is delivered through a distributed system, which includes industry, Airshed 

organizations and the provincial and federal governments (Figure 1). Community and Regional monitoring is the 

backbone of the core long-term air quality network, and many of these stations are operated by Airshed organizations. 

To ensure consistency between data providers, the provincial Air Monitoring Directive (AMD) sets out requirements for 

Air Quality and Deposition MER program 

Long-term monitoring: used to implement environmental management frameworks, to assess the current 

condition and trends in air quality and deposition, and to trigger public health alerts during poor air quality 

episodes. 

Regulatory monitoring: used to ensure that industry is operating within approved conditions. 

Complementary monitoring: provides additional data that supports the long-term network, such as 

integrated active monitoring and Airshed passive monitoring networks. 

Short-term monitoring: provides real-time data during emergencies, and facilitates in-depth investigation(s) 

to answer specific question(s) from AEP and stakeholders that cannot be addressed by existing long-term, 

regulatory, or complementary monitoring.  
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monitoring and reporting (Alberta Environment and Parks, 2016). The AEP Ambient Air Monitoring Audit Program is in 

place to ensure that data submitted to AEP meets AMD monitoring requirements and can be considered quality 

assured. In addition, the federal National Air Pollution Surveillance (NAPS) program, led by Environment and Climate 

Change Canada (ECCC), aims to provide consistent air quality data across Canada. The NAPS program includes some 

long-term air quality monitoring stations operated by AEP and Airshed organizations, and also deploys routine 

integrated monitoring. The MER program should continue to leverage the strength and resources of external partners 

and stakeholders, including Airshed organizations, ECCC, the Clean Air Strategic Alliance (CASA), and academic 

institutions. Data collected and information provided by the air quality and deposition MER program must be relevant 

to end users, such as policy-makers, regulatory assurance staff, and health and ecosystems experts.  

 
Figure 1: Distributed model for provincial air and deposition monitoring in Alberta 

The MER Plan is a roadmap for the work of AEP, but it is also a means to inform and collaborate with stakeholders on 

air quality and deposition monitoring, evaluation and reporting. As the MER Plan was developed, stakeholders were 

engaged to review the network assessment methodologies and to ensure that the planned work is realistic and 

addresses the Key Outcomes. In order to track progress and facilitate ongoing communication with stakeholders, 

implementation items are highlighted throughout the Plan and are summarized in an implementation table (Appendix 

A), which will be revisited annually. 

Implementation Item 1:1 Review and revise the MER Plan implementation table annually. Communicate status of 
implementation with stakeholders. 

Alberta Airshed Organizations 

Airsheds in Alberta are multi-stakeholder organizations that use consensus as a decision making tool. There 

are ten Airshed organizations in the province, nine of which operate an air monitoring network. They are 

grassroots organizations primarily located in areas of the province with significant industry or population and, 

as a result, Airshed organizations have not been established in some areas of the province. Some Airshed 

organizations are contracted to operate air monitoring stations owned by the Government of Alberta. Airshed 

organizations may also operate regulatory air monitoring stations on behalf of industrial facilities. 

Alberta Airshed organizations provide value to stakeholders by: (1) providing a forum for regional stakeholder 

issue identification; (2) improving data availability and transparency; (3) providing publicly focused 

information/knowledge transfer; and (4) leveraging of funding from industry and stakeholders.  
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 Achieving Key Outcomes 

In order to achieve the Key Outcomes of the MER Plan, information collected from the MER program will be evaluated 

and reported on. This section provides a roadmap to address each Key Outcome, in collaboration with partners and 

stakeholders, over the next five years. Subsequent sections of the plan discuss how to improve monitoring, data quality 

and data access – all of which are also critical to achieving the Key Outcomes.  

2.1 Key Outcome #1 

Provide the data and information required to manage air quality and deposition within environmental limits.  

Comparison of monitoring data to air quality benchmarks is a major component of implementing AEP’s environmental 

management frameworks. AEP reports annually against both national air quality standards (the Canadian Ambient Air 

Quality Standards – CAAQS) and air quality benchmarks established by the Land-Use Framework (LUF) Regional 

Plans (e.g., Thi, 2020a; Thi, 2020b; Brown 2019a). In addition to these annual comparisons to assess current state, 

AEP investigates cause(s) of exceedances by designing focused monitoring studies and/or analyzing routinely 

collected data. For example, following an exceedance of the fine particulate matter (PM2.5) CAAQS (Alberta 

Environment and Parks, 2015), a focused study in the Red Deer area was initiated to better understand the components 

of PM2.5 and determine possible sources contributing to PM2.5 in the area. This analysis is being finalized and results 

will be shared with stakeholders and the public. Exceedances of the sulphur dioxide (SO2) trigger within the Lower 

Athabasca Regional Plan were also investigated using existing air quality datasets, in order to identify possible 

emissions sources (Alberta Environment and Parks, 2020c).  

Implementation Item 2:1 Report annually against air quality management frameworks and investigate cause(s) of 

exceedances as needed. 

It has been nearly a decade since the development of the first air quality management framework under the LUF 

(Alberta Environment and Parks, 2012). Subsequently, a shared knowledge has been acquired that can help improve 

the revision and/or development of air quality management frameworks. Over the next five years, data and information 

will be provided as AEP develops new air quality management frameworks and updates existing regional plans. In the 

past, for some areas of the province, air quality data were compared to both provincial (LUF) and national (CAAQS) air 

quality benchmarks. Currently, the CAAQS are being integrated into new LUF air quality management frameworks, so 

that regional air quality will be managed under a single system.  

Periodically, with improved science and data, air quality benchmarks in environmental management frameworks are 

revised. Potential air quality issues that could arise because of revised benchmarks are being proactively investigated. 

For example, new CAAQS for SO2 and nitrogen dioxide (NO2) came into effect in 2020, and the CAAQS will become 

more stringent in 2025.  

The Provincial Acid Deposition Management Framework (ADMF) includes benchmarks for modelled acidifying 

deposition because deposition monitoring in the province does not have sufficient spatial coverage (Alberta 

Environment, 2008). Long-term deposition monitoring supports the implementation of the ADMF by providing 

monitoring data to verify the modeled values. The ADMF is currently undergoing revision. The benchmarks for acidifying 

deposition (critical loads) used to identify at risk ecosystems have been provided to support this work.  

Implementation Item 2:2 Provide information needed to support the development and implementation of new and revised air 
quality and deposition frameworks in Alberta. 

Currently, AEP does not report on the current state and trends in air quality and deposition, outside of the limited scope 

of the environmental management frameworks. AEP and stakeholders need this information to identify current and 

emerging issues in air quality and deposition, inform management and policy decisions, modernize environmental 

legislation and regulation, establish the need for management actions to achieve an environmental outcome, and 

measure the effectiveness of policies. Therefore, AEP will perform in-depth analyses of historical datasets, such as 
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NAPS air quality speciation data and long-term deposition data, and continue to assess these data to address the 

information needs of government and stakeholders and be responsive to emerging issues. Additionally, AEP is 

developing routine reporting on key air quality indicators. This work will contribute to the development and 

implementation of Condition of the Environment reporting for air quality and deposition, as required by Sec 15.1 (2)(d)(e) 

of Alberta’s Environmental Protection and Enhancement Act (Government of Alberta, 2000).   

Implementation Item 2:3 Evaluate historical data and develop routine reporting on current state and trends in air quality and 
deposition. 

Monitoring, data, information, and subject matter expertise are needed to support regulatory assurance in Alberta. This 

may include the interpretation of air quality modelling and monitoring data, advice on regulatory monitoring methods, 

or deployment of short-term monitoring to understand the cumulative impacts of industrial activities. If there are public 

complaints, or concerns from AEP and stakeholders, existing data will be analyzed and/or short-term monitoring will be 

deployed to determine whether standards, such as the Alberta Ambient Air Quality Objectives (AAAQO), are being 

exceeded locally. For example, in recent years, data were collected in Calgary to identify a hydrogen sulphide (H2S) 

emission source and at a composting facility in Edmonton in response to odour complaints from the public. 

Implementation Item 2:4 Provide information needed to support regulatory assurance from application to compliance. 

2.2 Key Outcome #2 

Report air quality information in real-time to inform the public and emergency response personnel about risk to human 

health. 

The AQHI is a reporting tool used to communicate the risk of current air quality to the public so that they can make 

decisions to protect their health. The AQHI is publicly available at: http://airquality.alberta.ca/map. Over the next five 

years, AEP will remain committed to reporting AQHI data in real-time (Section 9.1) and will adapt reporting with changes 

to legislation or procedures developed through federal-provincial AQHI collaboration. For example, in April 2019, the 

AAAQO for ozone was updated and revisions to the Alberta AQHI calculations were required. In future years, AAAQOs 

for other AQHI parameters may also be revised. AEP is also collaborating with the federal government to improve 

consistency between Alberta’s AQHI reporting, which addresses provincial air quality concerns, and federal reporting.  

Implementation Item 2:5 Continue to report on the AQHI in real-time. 

AEP will also continue to deploy monitoring to support emergency response as needed (Section 7.1). In the past, AEP 

has shared monitoring data in a timely manner within the Government of Alberta and with stakeholders to inform health 

decisions for emergency response personnel and to develop health advisories. Over the next five years, AEP will 

improve how information is shared with the public when air quality is poor, by providing relevant and clear information 

to supplement AQHI reporting. For example, during the 2020 wildfire season, daily data summaries from emergency 

response monitoring were released, accompanied by a fact sheet targeted for the public (Alberta Environment and 

Parks, 2019). In the future, AEP will consider responding to winter-time smog episodes, wildfire smoke episodes, and 

other events with timely, relevant information. 

Implementation Item 2:6 Share timely reporting on poor air quality episodes with the public. 

Wildfire smoke is the most prevalent form of air pollution in the summer-time in Alberta, has known health effects, and 

is expected to become more severe in the future (Alberta Environment and Parks, 2019). The provincial air monitoring 

network was not specifically designed to forecast, monitor, or evaluate air quality impacts from wildfire smoke. In 

addition, deployment of air quality monitoring during wildfires often occurs in an ad hoc fashion, and can miss the period 

of largest impact. Recent studies and reports (e.g., Alberta Health, 2017; Bytnerowicz et al., 2016; Landis et al., 2018; 

Wentworth et al., 2018) have evaluated the air quality impacts from the 2011 Richardson and 2016 Horse River (Fort 

McMurray) Wildfires, and some studies noted potential improvements to the existing network that would aid in future 

assessments.  

Therefore, over the next five years, provincial forecasting, monitoring, evaluation, and reporting on wildfire smoke will 

be evaluated and optimized. A pilot study for proactive monitoring during wildfire season is currently being designed. 

http://airquality.alberta.ca/map
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For the pilot study, AEP will deploy low cost sensor technology to areas frequently affected by wildfire smoke, as 

identified using satellite, model (e.g., BlueSky Canada, 2019; Pavlovic et al., 2016), and surface air monitoring data. 

Lessons learned during the pilot study will be used to improve wildfire smoke monitoring and real-time public reporting 

in future fire seasons. This work will involve continued engagement with partners and stakeholders (e.g., Airshed 

organizations, Alberta Health, ECCC). 

Implementation Item 2:7 Work with stakeholders to evaluate and improve monitoring, assessing, and reporting on wildfire 
smoke. 

2.3 Key Outcome #3 

Share technical information on monitoring methods, and address current and emerging air quality and deposition 

issues. 

Alberta’s air and deposition monitoring is delivered by AEP, industry, Airshed organizations and the federal government 

through a distributed model (Figure 1). Monitoring technology and best practices change over time. Therefore, 

knowledge and clear communication of best practices and technology ensures coherent, consistent and usable data 

that meet the desired provincial monitoring objectives. For example, AEP has in the past advised several Airshed 

organizations on their passive sampler networks (e.g., Brown, 2019b). Furthermore, AEP is collaboratively working with 

Airsheds and the federal government to address monitoring gaps using monitoring methods that are lower in cost and 

easier to operate, such as air quality sensors. In this effort, AEP continues to perform evaluations of these monitoring 

methods and is designing pilot studies to test suitable applications (Section 8). Furthermore, as monitoring technologies 

evolve, the suitability of new monitoring methods for regulatory applications is evaluated and shared within AEP to 

facilitate the development of approval conditions.  

Implementation Item 2:8 Provide information and guidance on air quality and deposition monitoring technologies and best 
operating practices. 

Detailed investigations of specific air quality and deposition issues can inform environmental stewardship, policy 

development, and can address information needs of stakeholders. These investigations often leverage the strength 

and resources of partners and stakeholders. For example, AEP recently collaborated with the Fort Air Partnership 

Airshed organization to assess volatile organic compounds (VOCs) in the town of Bruderheim. This work provides 

information on a monitoring station that is likely affected by multiple sources in the industrial heartland. AEP also 

recently deployed short-term roadside monitoring, in collaboration with the federal NAPS program and the City of 

Edmonton. This study will assess the effect of vehicle traffic on ambient air quality near major roadways and compare 

with measurements at typical long-term stations, which are sited away from major roadways.  

Over the next five years, AEP will continue to align monitoring and science studies with outcomes in policy, regulatory 

assurance, protection of human health and the environment, and with stakeholder information needs. End-users of air 

and deposition monitoring data, and information and subject matter experts were engaged to identify information gaps 

(Appendix B) as the MER Plan was developed. This engagement will continue to ensure the relevance of AEP science 

and monitoring. 

Implementation Item 2:9 Identify and address current and emerging issues in collaboration with stakeholders.    
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 Long-term Air Quality Monitoring 

The objective of the long-term air quality monitoring network is to measure and track air pollutants that are relevant to 

human health and the environment in communities, near industrial facilities, and regionally in Alberta. Long-term air 

quality monitoring provides the primary dataset used to achieve all three Key Outcomes in the plan. AEP and 

stakeholders use the long-term air quality monitoring data for: routine reporting against environmental management 

frameworks; identification of emerging air quality and deposition issues; real-time reporting of the AQHI; validation of 

new monitoring technologies; investigations of local air quality issues; analyses linking air pollution to outcomes on 

human health and the environment; and validation of model predictions. Therefore, the long-term air quality network 

should be adaptive by design, with a focus on high-risk areas and issues (e.g., Government of Alberta, 2019), and 

provide data that are provincially representative and have the flexibility to meet multiple applications. 

The current long-term air quality monitoring network includes stations housing continuous air monitoring instruments 

that are operated by Airshed organizations and AEP that are intended to be in place for five or more years. Continuous 

air monitoring stations were selected because they provide sufficient quality and quantity of data. Continuous monitoring 

involves drawing air at a constant rate into an instrument that is designed to measure a specific air pollutant or set of 

air pollutants. Air parameters that are routinely measured include: PM2.5, ammonia (NH3), carbon monoxide (CO), H2S, 

nitric oxide (NO), NO2, oxides of nitrogen (NOx), ozone (O3), SO2, total reduced sulphur (TRS), total hydrocarbons 

(THC), non-methane hydrocarbons (NMHC), and methane (CH4). Meteorological parameters (e.g., wind speed and 

direction, relative humidity, and air temperature) are routinely co-located with continuous monitoring instruments. As of 

March 2021, there are 78 stations in the core long-term network: AEP operates seven fully and partially funds the 

operation of an additional 13 stations. The number of stations changes over time as stations are added and removed 

from the long-term network. Over the next five years, AEP along with the other members of the distributed model for 

air quality monitoring, will continue to operate Alberta’s long-term air quality monitoring stations in accordance with the 

AMD. 

Implementation Item 3:1 Support the continued operation of the provincial long-term air quality monitoring network. 

Adaptive monitoring design is supported by station monitoring objectives, which can be used to evaluate existing 

stations against current needs. Station monitoring objectives also improve consistency when interpreting and reporting 

on data and provide transparency to stakeholders when air quality management decisions are made. For example, 

more proactive air quality management may be required for stations that measure within communities, while data 

collected near a large industrial facility is not likely representative of regional air quality. Prior to the development of the 

MER Plan, the monitoring objectives at stations across the province were not defined consistently. Therefore, a station 

classification system was developed and all long-term air quality monitoring stations were assigned a monitoring 

objective.  

The station classification and monitoring objectives developed for the long-term air monitoring network are summarized 

in Table 1. With each classification, associated routine reporting products are also listed. Figure 2 shows a map of the 

core long-term monitoring network, with assigned station classifications. The station classification methods and results 

were used to identify gaps in the network, as described below. Detailed definitions of classifications, as well as methods 

and datasets used to classify stations are given in the Supplementary Information to this report, and have been updated 

to include current stations as of March 2021. 
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Table 1: Monitoring objectives and routine reporting products by station classification 

Classification 
Sub-

classification 
Primary Monitoring Objective 

Routine 

Reporting 

Products2 

Community 

Large 

Population 

Centre 

To report on indicators3 and trends in air quality within a 

large population centre (≥50,000 people), with a focus on 

human health. 

AQHI, CoE, 

EMF 

Community 
Impacted 

Community 

To report on indicators3 and trends in air quality within a 

smaller population centre located near industrial 

operation(s) or affected by upwind sources such as large 

urban areas, with a focus on human health. 

AQHI, CoE, 

EMF 

Community 
Small 

Community  

To report on indicators3 and trends in air quality within a 

smaller population centre that is not influenced by industry 

or upwind sources, with a focus on human health. 

AQHI, CoE, 

EMF 

Near Industrial 

Facility 
N/A 

To provide data for air quality surveillance and regulatory 

assurance near an industrial emissions source. 

Industry-

specific EMF 

Regional 
Background/ 

Transboundary 

To report on indicators3 and trends in air quality at locations 

that are not influenced by local anthropogenic emissions 

sources.  These data can be used to assess background air 

quality conditions and to evaluate contributions from long-

range/transboundary transport. 

CoE, EMF 

Regional Hot Spot 

To report on indicators3 and trends in air quality at locations 

that are downwind of large emissions sources, such as 

urban centres and large industrial areas. These data can be 

used to assess the cumulative effects of multiple and varied 

sources. 

CoE, EMF 

Regional Intermediate 

To report on indicators3 and trends in air quality at locations 

that are regionally representative, but that are not at 

regional background levels. These data can be used to 

evaluate the transport and transformation of emitted 

pollutants. 

CoE, EMF 

Local Issues N/A 
To address a very specific local need and does not fall into 

the classifications defined above. 
EMF 

                                                        

2 EMF (Environmental Management Frameworks) and CoE (Condition of Environment) are both reported under Key Outcome #1. AQHI is 

reported under Key Outcome #2. 

3 Examples of indicators include the AQHI and benchmarks reported through the CAAQS and LUF Regional Plans.  
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Figure 2: Long-term air quality monitoring network with station classification 
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3.1 Adaptive Monitoring Design 

To ensure that the long-term air quality monitoring network meets current needs, a geospatial analysis was performed 

to identify monitoring gaps, with a focus on high-risk areas and issues. Over the next five years, AEP will refine 

understanding of the gaps in order to support practical changes to the network. Technical details of gap analysis 

methods are provided in the Supplementary Information. 

As concrete monitoring needs (i.e., locations and parameters) are identified, AEP will work with partners and 

stakeholders to fill monitoring gaps. Airshed organizations will be a key partner in this work, as they have on-the-ground 

knowledge of their monitoring and understanding of local and/or regulatory monitoring objectives.  

Deployment of new conventional monitoring stations is resource intensive and therefore, adaptive monitoring 

alternatives will be considered to fill gaps. For example: 

 A regulatory monitoring station (Section 5) may be transformed into an Impacted Community monitoring 

station; 

 A redundant monitoring station may be relocated to a higher priority location in the region;  

 Seasonal or rotational monitoring may be performed through the use of short-term monitoring;  

 Data from a neighbouring province may be representative of air quality in parts of Alberta;  

 A well-situated existing monitoring site may be supplemented with additional monitoring equipment to meet 

current monitoring needs; or 

 A low-cost alternative monitoring technology may be considered for some applications. 

 
Implementation Item 3:2 Work with partners and stakeholders to fill monitoring gaps in the long-term air quality network and 

identify redundant monitoring within the network. 

In order to identify gaps in Community monitoring, all communities in Alberta with no existing air monitoring and 

populations greater than 500 people were considered. The communities were then ranked based on population, 

distance to the nearest air monitoring station, nearby industrial emissions, and modelled ambient air quality. All large 

population centres (≥ 50,000 people) currently have monitoring stations and therefore no gaps were identified for this 

sub-classification. The top ranked Impacted Communities with no existing monitoring are given in Table 2.  

Table 2: Highest ranked4 Impacted Communities in the gap analysis 

Rank Impacted Community 

1 Lloydminster 

2 Cochrane 

2 Brooks 

4 Camrose 

4 Olds 

4 High Level 

7 Whitecourt 

7 Forestburg 
 

  

                                                        

4 Communities with the same rank are tied. 
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Gaps in Regional monitoring were identified through the qualitative analysis of existing stations and regional air masses 

(Figure 3). Regional air masses were clustered into five groups with similar air quality based on air quality modelling: 

Hot Spot, Intermediate I, II and III, and Background. Areas of Regional monitoring were outside communities and 

beyond the fence line of industrial facilities. Most of the existing Regional air monitoring stations are located in the 

Athabasca mineable oil sands area and near the industrial areas to the east and west of Edmonton, which have large 

and/or diverse emissions.  

 

Figure 3: Location of current Regional air monitoring stations and the five regional air masses 
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Over the next five years, further analysis will be conducted in order to specify Regional monitoring needs. Currently, 

there is one Background monitoring station in west-central Alberta. However, an additional and/or more appropriate 

Background monitoring station may be needed in northwestern Alberta. Data collected at the current Background 

station (Steeper) will be evaluated to assess the adequacy of the current Background monitoring in the province. 

Furthermore, data requirements for sampling frequency, detection limits, and parameters monitored will be determined 

for the Background station(s). There are also spatial gaps in Regional monitoring in southern Alberta and in central 

Alberta east of the Edmonton-Calgary corridor. Additional monitoring in these areas could include Hot Spot Regional 

monitoring in areas affected by large emission sources and representative Intermediate Regional monitoring in areas 

currently with no monitoring. Further evaluation of Regional monitoring needs will be performed to identify the optimal 

monitoring network and monitoring platform. This will include an evaluation of data quality and quantity requirements 

including sampling frequency, detection limits, and parameters monitored. 

Implementation Item 3:3 Evaluate the need, possible monitoring sites, and data requirements for additional Regional 
monitoring in the long-term air quality network. 

In order to address monitoring gaps, stations can be relocated if they are found to be redundant. Therefore, stations 

with the same classification that are in close proximity to each other will be tested for potential redundancies. Data 

collected at these stations as well as any local monitoring needs will be considered when testing for potential 

redundancies. The redundancy analysis will be informed in part by the results of a provincial hierarchical dissimilarity 

analysis (Soares et.al, 2018). The results of the redundancy analysis will be shared with Airshed organizations, and 

may lead to the relocation of stations if it is deemed appropriate. 

Implementation Item 3:4 Evaluate long-term air quality network for redundant stations, which could be re-deployed to fill 
monitoring gaps. 

3.2 Improving Data Collection 

The core long-term air quality network is delivered through the distributed monitoring system, which includes AEP and 

Airshed Organizations, with the actual maintenance and collection of data often performed by contractors. Clear 

guidelines and oversight are required to ensure that the data collected by different groups are consistent across the 

province. A number of specific requirements exist to ensure that air monitoring instrumentation meet applicable 

performance specifications and that the data collected are quality-assured and scientifically defensible. These 

requirements are documented in the AMD and verified by the AEP Ambient Air Monitoring Audit Program. The 

requirements include but are not limited to: (i) monitoring siting criteria; (ii) monitoring requirements and equipment 

specification; (iii) quality-assurance plans; (iv) standard operating procedures; (v) routine monthly calibrations; (vi) daily 

zero and span checks; (vii) manufacturer certification; and (viii) annual field-based performance audits by AEP staff.  

Implementation Item 3:5 Continue the AEP Ambient Air Monitoring Audit Program to ensure consistency and scientific 
credibility across the long-term air quality network. 

During the development of the MER Plan, the existing data collection system was reviewed. The long-term air 

monitoring network is used extensively by AEP and stakeholders. Therefore, the system for data collection is mature 

and generally performs well. However, there are several minor issues, which can result in inconsistencies. 

There are various makes and models of continuous monitoring instrumentation, with varying detection limits and 

operating ranges. The AMD outlines the minimal requirements for air monitoring methods and specifications (Alberta 

Environment and Parks, 2016). However, in some cases, guidance is needed on instrument configurations and best 

practices for operation. For example, historically there have been inconsistencies across the province in the settings 

applied to PM2.5 monitors. If a setting affects the data collected, the most appropriate settings for long-term monitoring 

will be identified and communicated to stakeholders. The NAPS station operation guidelines will also be compared with 

the AMD in order to document differences and/or areas of equivalence to improve consistency with the federal 

monitoring system. 

Implementation Item 3:6 Improve consistency of monitoring within the long-term air quality network, and with federal NAPS 
monitoring. 
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For many air quality parameters, more than one monitoring technology meets the requirements of the AMD. Therefore, 

if monitoring equipment is changed for life cycle replacement or to improve monitoring methods, there can be 

instrumentation-related systematic changes to the air quality monitoring data. For example, when stations changed 

from older technologies, which did not fully capture all PM2.5, to new monitoring methods around 2010 there were 

systematic increases in measured PM2.5. Changes in PM2.5 monitoring methods, as well as changes in settings applied 

to the monitors, were often made several times at a single station without collecting overlapping data with two 

methods/settings. Therefore, it is difficult to assess long-term trends in PM2.5 in Alberta. In Ontario, this issue was 

mitigated by collecting co-located measurements at multiple monitoring stations over several years so that historical 

trends could be corrected (Su et al., 2018). AEP is currently conducting a co-location study to compare the PM2.5 data 

collected from past and presently used analyzers/settings, including the recently acquired Teledyne T640 analyzers. In 

addition, AEP is testing and/or reviewing several monitoring technologies (Section 8), including the Airpointer, “true” 

NO2 analyzers, and air quality sensors, which could be deployed even further and more extensively by AEP and 

stakeholders over the next five years. Data continuity should be a priority when considering the deployment of a new 

monitoring method. If these or any other technologies are adopted within the long-term network, the impact of the 

changes on the data and reporting products will be characterized. For example, old and new analyzers may be co-

located at a minimum number of stations for a minimum period (e.g. winter, summer and either fall or spring) to assess 

the impact of the change and compare data between older and newer systems. 

Implementation Item 3:7 If a new monitoring method is deployed to the long-term air quality network to replace an existing 
method, collect appropriate data to report on long-term trends. 
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 Long-term Deposition Monitoring 

The objective of the long-term deposition monitoring network is to measure the transfer of pollutants from the 

atmosphere to sensitive ecosystems within natural regions across Alberta. As such, the network should collect 

regionally representative samples that can be used to quantify the deposition of pollutants that could be harmful to 

ecosystems, such as acidifying substances, base cations and nutrient nitrogen. Under an adaptive monitoring design, 

the long-term deposition network should focus on areas of the province where the risk of damage to ecosystems is 

high. Long-term deposition data are required to verify the model used to implement the ADMF (Key Outcome #1). 

Furthermore, the long-term deposition network can be used to identify current and emerging issues relevant to 

ecosystem health and provides the baseline data needed to identify regions or issues that require further investigation 

(Key Outcome #3). Currently, the long-term deposition network does not fully meet its monitoring objective and changes 

are recommended to the network, as discussed below.  

The current long-term deposition monitoring network consists of six wet deposition (precipitation) monitoring stations 

and a new dry deposition site that was implemented in 2019 (Figure 4). Equipment designed to collect samples during 

precipitation events are used at the wet deposition monitoring stations. The dry and wet deposition sampling methods 

are comparable to the Canadian Air and Precipitation Monitoring Network (CAPMoN), Clean Air Status and Trends 

Network (CASTNET), and National Atmospheric Deposition Program (NADP). 

The wet deposition samples are collected over a period of seven days. Collected samples are shipped to a laboratory 

where ion chromatography is used to quantify anions and cations in samples. Anions and cations currently analyzed in 

precipitation samples include ammonium, calcium, chloride, magnesium, nitrate, phosphate, potassium, sodium, and 

sulphate. The pH of precipitation samples is also measured. Dry deposition is inferred from concentrations measured 

using filters and passive samplers. The dry deposition samples are analyzed for the same ions as the wet deposition 

samples, as well as NH3 and SO2. Note that the long-term deposition network does not measure toxic substances, such 

as polycyclic aromatic compounds or metals. Toxic substances are distributed heterogeneously across the province 

and monitoring is resource-intensive. Therefore, toxic substances are best targeted through focused monitoring studies 

(Section 7). Over the next five years, AEP will ensure the continued operation of the long-term deposition network in 

accordance with the AMD. 

Implementation Item 4:1 Ensure the continued operation of the long-term deposition monitoring stations. 
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Figure 4: Long-term deposition monitoring stations 
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4.1 Adaptive Monitoring Design 

During the development of the MER Plan, deposition stations were assessed using a geospatial analysis, as described 

in the Supplementary Information. A summary of the assessment and the current status of precipitation quality stations 

are shown in Table 3. The results of this assessment were used to inform changes to the network. Three wet deposition 

stations (Calgary Northwest, Edmonton-McIntyre and Fort McMurray-Patricia McInnes) were located within large urban 

centres. Therefore, the stations did not collect regionally representative samples and have been discontinued. 

Table 3: Current status of wet deposition monitoring stations 

Stations 

Population 

based Site 

Classification5 

Land-use6 
Alberta Natural 

Region7 

Large 

Industry 

Emissions8 

(kt/year) 

Status 

Beaverlodge Isolated Agriculture Boreal 11 Ongoing 

Calgary Northwest Urban Developed -- 17 Discontinued 

Cold Lake Rural Natural Boreal 13 Ongoing 

Dickson Dam Isolated Agriculture Parkland 14 Ongoing 

Edmonton-McIntyre Urban Developed -- 37 Discontinued 

Elk Island Isolated Natural Boreal 38 Ongoing 

Fort Chipewyan Isolated Natural Canadian Shield 0.1 Ongoing 

Fort McMurray-Patricia 

McInnes 
Urban Developed -- 67 Discontinued 

Kananaskis Rural Natural Rocky Mountain 16 Ongoing 

 

Independent precipitation depth measurements, which are required under the AMD and needed to identify sample 

completeness and calculate credible wet deposition amounts, are currently available for the Dickson Dam, Elk Island, 

Fort Chipewyan and Kananaskis stations. For stations with no co-located gauge, precipitation depth is calculated from 

the wet deposition sample volume and sample collector dimensions. This method is not independent of sample 

collection: it does not allow collection efficiency evaluation of the precipitation collector and is susceptible to error if the 

sample volume is not fully decanted and shipped to the laboratory.  

Implementation Item 4:2 Complete the deployment of precipitation gauges at long-term deposition monitoring stations. 

Wet deposition, measured by the current network, forms only a component of total deposition. Historically, samples 

were collected to infer dry deposition at the Beaverlodge and Anzac stations. Potential Acid Input from dry deposition 

(i.e., transfer of pollutants to the surface in the absence of precipitation) ranged from 63% to 88% of total deposition 

(wet and dry deposition) at the Beaverlodge station (northwestern Alberta) between 2000-2003 (Alberta Environment, 

2006). Therefore, during the development of the MER Plan, a need for dry deposition monitoring was identified, and a 

dry deposition site was initiated at Elk Island.  

Implementation Item 4:3 Evaluate data from dry deposition monitoring at Elk Island to inform future monitoring. 

                                                        

5 Based on population density within 15 km of the stations; NADP site classification. 

6 Based on Alberta Biodiversity Monitoring Institute’s land cover Geographic Information System (GIS) data (Alberta Biodiversity Monitoring 

Institute, 2010) within 1 km of the station. 

7 Indicated for stations that were not identified as urban based on NADP site classification. 

8 NOx+SO2 emissions from National Pollutant Release Inventory for 2015 within 50 km of the station (Environment and Climate Change 

Canada, 2017).  
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The current wet deposition analysis for ions provides information on potential acidification due to atmospheric 

deposition; however, atmospheric deposition can also include nutrients (total phosphorus and nitrogen), which can 

increase productivity in ecosystems and therefore affect natural ecosystem function. For example, many lakes in 

Alberta are affected by excess nutrients which can cause algae blooms (Orihel et al., 2012), but the contribution from 

atmospheric deposition is not measured in the long-term deposition network. Therefore, over the next five years, AEP 

will determine whether nutrients can be measured at existing sites. This may include analyzing a subset of wet 

deposition samples to quantify nutrients. This work will consider methods used in other MER programs, such as the 

Great Lakes Precipitation Monitoring Network.  

Implementation Item 4:4 Assess feasibility of measuring deposition of nutrients in the long-term deposition network. 

Over the next five years, the equipment and resources from the discontinued stations will be used to improve the long-

term deposition network. To identify gaps in the existing network, a suitability analysis was performed, using methods 

described in the Supplementary Information. This analysis grouped regions of the province into suitability classes 

according to factors such as ecosystem sensitivity and atmospheric deposition of nitrogen and sulphur. A map of 

resulting suitability classes is shown in Figure 5. Low Suitability areas include areas too close to industrial sources or 

with limited access, and large urban centres. The Deposition Monitoring Hot Spots are areas with relatively high 

atmospheric deposition and/or ecosystems that are sensitive to acidifying deposition (low critical loads). Intermediate 

Class I has relatively low atmospheric deposition and/or ecosystems that are not as sensitive to acidifying deposition 

(higher critical loads). Intermediate Class II and III fall between Intermediate Class I and Deposition Monitoring Hot 

Spot. 

Deposition monitoring in Alberta should be well distributed between different types of natural regions and should focus 

primarily on higher risk areas of the province with relatively high deposition coupled with ecosystems that are sensitive 

to deposition (within Deposition Monitoring Hot Spot or Intermediate Class III areas). Currently, there are no wet 

deposition monitoring stations in the Grassland or Foothills natural regions of the province. Therefore, in collaboration 

with relevant stakeholders, suitable monitoring sites will be identified.  

The network should also include at least one reference or background site located in an area where atmospheric 

deposition is low. Based on the suitability analysis, the Fort Chipewyan and Kananaskis stations have low deposition. 

This will be verified by comparing data collected at these stations to expected western Canada background 

concentrations to ensure that they are not significantly impacted by a local source(s). 

Implementation Item 4:5 Work with stakeholders to evaluate and address long-term deposition monitoring gaps.  

4.2 Improving Data Collection 

In recent years, major improvements have been made toward collecting a high quality wet deposition dataset. The 

requirements for the siting and operation of deposition monitoring networks are outlined in the station siting and 

precipitation chemistry sections of the AMD. Station performance for wet deposition stations is assessed annually 

based on field operations. Interim standard operating procedures for wet deposition monitoring have also been 

developed and will be finalized following one year of operator use and feedback. CASTNET’s dry deposition standard 

operating procedures have been adopted for Alberta.  
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Figure 5: Map of suitability classes for deposition monitoring 
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 Regulatory Monitoring 

Regulatory monitoring performed by industry is used to assess performance of industrial activities in order to meet 

policy and management outcomes. The objective of regulatory monitoring is to verify that industrial facilities are 

operating within approved conditions and provide information on the effect of industrial activities on the environment. 

The industrial approvals process identifies the need for and type of monitoring to be conducted by an industrial facility. 

This process takes into account the dispersion modelling assessment, the type of industrial activity, neighbouring 

emission sources, existing monitoring, and/or stakeholders concerns. Regulatory monitoring may include continuous 

analyzers, passive samplers, integrated monitoring and/or other more specialized air MER programs, such as 

deposition monitoring. It may also be accompanied by on-site emissions source or stack monitoring. 

The AEP Ambient Air Monitoring Audit Program ensures that regulatory requirements are met by industrial approval 

holders and the monitoring is performed in accordance with the AMD. Currently, regulatory monitoring stations are 

audited less frequently than stations in the long-term air quality network. Therefore, AEP is exploring options to increase 

the frequency of regulatory audits, for example through the reallocation of resources.  

Implementation Item 5:1 Improve consistency in frequency of audits between regulatory and long-term air quality monitoring. 

Air quality and deposition data, information, and subject matter expertise are needed in order to support regulatory 

monitoring decisions (Key Outcome #1). For example, guidance around monitoring technologies (Key Outcome #3) 

can be provided for traditional monitoring technologies, passive monitoring (Section 6.3), portable monitoring systems 

(Section 8.1), and air quality sensors (Section 8.3). 

Historically, most regulatory monitoring data for ambient air quality and deposition was relatively inaccessible for more 

general monitoring and science purposes. Industry submitted most regulatory data to AEP as digital text reports, which 

made data analysis and access cumbersome. Currently, work is underway to provide access to regulatory ambient 

monitoring data in user-friendly formats (Section 9.2). This will provide access to air quality data from approximately 80 

regulatory continuous air monitoring stations.  

Over the next five years, regulatory monitoring data quality and monitoring sites will be characterized to determine how 

the data can be used to fill monitoring gaps. A key component of this work will be to review the monitoring sites and 

data collected in the regulatory monitoring network to determine how regulatory monitoring data can inform regional air 

quality management in the province. This work will be conducted in collaboration with AEP environmental data 

stewardship and regulatory assurance staff, industry and Airshed organizations where necessary. 

Implementation Item 5:2 Review regulatory monitoring data and determine how the data can be used to fill monitoring gaps.  

AEP has launched a Regulatory Transformation Project aimed at modernizing Alberta’s environmental regulatory 

system. The project will streamline the current regulatory system by: (1) implementing an outcomes-based Regulatory 

Assurance Framework; (2) developing and implementing a Digital Regulatory Assurance System; and (3) reducing red 

tape. 

Aligned with the Regulatory Transformation Project is the development of a Designated Industrial Zone pilot project 

(DIZ) in Alberta’s Industrial Heartland. The DIZ initiative is intended to create a unique regulatory framework that 

provides environmental standards and efficient approval processes that are best in class relative to competing 

international districts. Through participation in the Environmental Outcomes - Air Working Group, the air and deposition 

MER program will support the establishment of environmental objectives and standards for ambient conditions, identify 

data gaps and enable shared knowledge. 

Implementation Item 5:3 Participate in initiatives that work towards efficient and effective environmental regulation and 
stewardship. 
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 Complementary Monitoring 
 

Complementary monitoring provides additional data that supports the MER program. This includes monitoring that is 

deployed by partners and stakeholders, but that is not part of the long-term or regulatory monitoring networks. The 

MER Plan inventories complementary monitoring in Alberta and identifies applications for the data. It also describes 

how AEP will support complementary monitoring over the next five years through continued engagement with partners 

and stakeholders. The plan recognizes that complementary monitoring could change over the next five years, for 

example, as Airshed organizations change their MER programs. 

6.1 Routine Integrated Monitoring 

Active integrated monitoring provides detailed information on the composition of particulate matter (PM), VOCs, and 

polycyclic aromatic hydrocarbons (PAHs) that is not provided by the continuous analyzers in the long-term network. 

Composition data are needed to determine the causes of poor air quality episodes through source apportionment and 

to measure the impact of air pollution on human health and odour. The data can be used in investigations to support 

environmental management frameworks (Key Outcome #1), to identify and characterize current and emerging air 

quality issues (Key Outcome #3) and to illustrate effectiveness of local, provincial, federal and global policies. In 

addition, these data provide information on atmospheric processing, transport and deposition, and are useful for 

evaluating air quality models. 

In order to collect an active integrated sample, air is pumped through a sample medium that collects the pollutants of 

interest, typically over a period of 24-hours. Samples are then extracted in a laboratory and analyzed to determine 

atmospheric concentrations. Active integrated monitoring provides fewer samples over a study period than continuous 

measurements and must be analyzed in a laboratory before ambient concentrations are available. They can provide 

snapshot information and in the case of data collected over a longer period provide long-term ambient evaluation of 

monitored substances. 

In Alberta, active integrated monitoring is conducted at several sites in collaboration with the NAPS program. The NAPS 

program, established in 1969, collects these samples at select locations as a 24-hour integrated sample once every 

three or six days, depending on the compounds monitored. NAPS sites in Alberta, include Edmonton East (VOCs only), 

Edmonton McCauley (VOCs only), Edmonton-McIntyre (PM and PAHs), and Calgary Central-Inglewood (VOCs and 

PM). There is no on-going monitoring of PAHs in Calgary; in addition, PM composition monitoring in Calgary is not as 

comprehensive as the Edmonton sites. Consideration will be given to initiating comparable integrated monitoring in 

Calgary in collaboration with the NAPS program. The NAPS data are publicly available at: http://data.ec.gc.ca 

/data/air/monitor/national-air-pollution-surveillance-naps-program/Data-Donnees/?lang=en. 

Implementation Item 6:1 Continue collaborative participation in the NAPS program for routine integrated monitoring.  

Routine active integrated monitoring is also conducted in the Athabasca Oil Sands Region for PM2.5, particulate matter 

smaller than 10μm in diameter (PM10), VOCs, and PAHs, and in the Cold Lake Oil Sands Region for VOCs and PAHs. 

These stations are maintained and operated by the Wood Buffalo Environmental Association and Lakeland Industry 

and Community Association, respectively, and data are available through the Airshed organization websites. If the 

monitoring design and sample collection methods were aligned with the NAPS program, this would facilitate direct 

comparison between the datasets.  

In some areas of the province, non-routine monitoring for VOCs and reduced sulphur compounds is conducted by 

collecting samples triggered by elevated concentrations of hydrocarbons or sulphur compounds measured by 

continuous instrumentation. This monitoring is intended to determine the composition of air samples during events 

when elevated concentrations are observed which may cause odour or affect human health. 
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6.2 Oil Sands Monitoring 

Environmental monitoring within the oil sands regions of Alberta is delivered through the Oil Sands Monitoring (OSM) 

Program, which began in 2012. The OSM Program is jointly managed by Alberta and Canada in partnership with 

Indigenous communities who are also actively involved in the design, governance and implementation of the program 

in the region, including through community based monitoring. The OSM Program focuses on the impact of oil sands 

development on air quality, water quantity, surface and groundwater quality, wetlands, wildlife health and biodiversity 

and is funded by industry under Regulation (Government of Alberta, 2013). The mandate of the OSM Program includes 

management of the Canada-Alberta Memorandum of Understanding Respecting Environmental Monitoring of Oil 

Sands Development. The OSM Program Operational Framework Agreement defines key roles and functions of the 

Oversight Committee, the Science and Indigenous Knowledge Integration Committee, and the Technical Advisory 

Committees (Dube et al., 2018). Each of these program components involve multi-stakeholder governance and 

decision making for the OSM Program. 

The three oil sands regions in Alberta are the Athabasca, Cold Lake, and Peace River regions, and air quality is 

monitored in these regions by the Wood Buffalo Environmental Association, Lakeland Industry and Community 

Association, and the Peace River Area Monitoring Program Committee, respectively. Air and deposition monitoring in 

these regions is planned and implemented by these Airshed organizations through the OSM Program. Since the 

process for developing and implementing monitoring under the OSM Program is different from the rest of the province, 

some air and deposition monitoring in the oil sands is considered complementary monitoring in this MER Plan. 

Monitoring within the oil sands region identified as part of long-term air and deposition monitoring (Section 3) is used 

to implement regional, provincial or national frameworks and report on AQHI.  

6.3 Airshed Passive Sampler Networks 

Passive air samplers are deployed by Airshed organizations to measure select air pollutant concentrations (Bari et al., 

2015). The monitoring objective of passive air samplers include: i) to provide information on spatial variation and trends 

in measured parameters, and ii) to infer dry deposition. The samplers are easy to deploy and operate, do not require 

power, and are less expensive than continuous monitors. Passive air samplers cannot be used to assess shorter-term 

air quality episodes as they typically provide monthly or bimonthly averages. Air parameters routinely measured using 

passive samplers include NO2, O3, SO2 and H2S. Passive sampling for NH3, nitric acid, VOCs and polycyclic aromatic 

compounds is also conducted in Alberta. 

During the development of the MER Plan, existing passive sampler data were compared with co-located continuous 

monitoring equipment, as shown in the Supplementary Information. Systematic biases in the passive data were 

identified and complicate interpretation when assessing spatial variation and trends. This is consistent with the work of 

Bari et al., 2015, who found that passive sampler data did not meet data quality objectives for SO2 or NO2.  

AEP currently provides technical support to Airshed organizations in relation to their passive networks and plans to 

continue this work over the next five years. In recent years, network assessments for several passive networks have 

been performed (e.g. Brown, 2019b). The network assessments have recommended reductions to the size of the 

networks, due to redundancies/similarities between data collected at stations. Furthermore, AEP has recommended 

the careful consideration of monitoring objectives when deploying passive samplers. For example, monthly average O3 

measurements may be suitable for measuring effects on vegetation if deployed to a sensitive ecosystem, but are not 

suitable for measuring or attributing causes of air quality episodes in communities. Similarly, monthly average H2S may 

not yield much information on episodic sources, such as flaring, which emit only for minutes or hours. For some 

monitoring objectives, other types of monitoring may be more suitable. AEP will continue to support Airshed 

organizations as they implement the recommendations. 

6.4 Airshed Portable Continuous Stations 

Some Airshed organizations deploy portable stations on a temporary or rotating basis in order to monitor air quality in 

communities with insufficient permanent monitoring stations. These portable stations house traditional air quality 

monitors, are audited under the AEP Ambient Air Monitoring Audit Program, and are therefore comparable to data 
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collected at continuous stations. Airshed portable stations can be used to report on air quality in real-time (Key Outcome 

#2) and to identify current and emerging air quality issues (Key Outcome #3). 

6.5 Citizen Science  

Citizen science involves the engagement of members of the public in designing studies, collecting data, and/or reporting 

on findings. Citizen science projects may be very local in nature (e.g., collection of air samples near a particular industry) 

to more global (e.g., portable air monitors deployed around the world).   

AEP, in collaboration with stakeholders, has developed areas of focus in order to advance citizen science in Alberta 

(Alberta Environment and Parks, 2020a). AEP will contribute air quality and deposition monitoring expertise within the 

growing citizen science community of practice in Alberta. As needed, AEP can develop and share appropriate guidance 

on air quality and deposition monitoring (Key Outcome #3). AEP may also consider direct evaluation of monitoring 

methods, such as low-cost air quality sensors (Section 8.3) for the purpose of citizen science. 

Implementation Item 6:2. Share knowledge and information on air quality and deposition monitoring within the Alberta citizen 
science community of practice. 

Community and Indigenous involvement in environmental monitoring is important for the co-production of 

environmental knowledge that will benefit all parties. It is recognized that Airshed organizations in Alberta have 

Indigenous and community members and/or positive relationships with these communities that can be leveraged when 

working within their region. During the implementation of the MER Plan, AEP will seek opportunities for community and 

Indigenous involvement in delivering monitoring activities and will work with Airshed organizations where appropriate. 

These opportunities will become more apparent as the work required to implement the proposed monitoring, evaluation 

and reporting projects are further developed. 
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 Short-term Monitoring 

Short-term monitoring is monitoring that takes place over the course of less than five years. Short-term monitoring is 

deployed if existing monitoring does not meet information needs and is a key component of adaptive monitoring design 

as it can be used to focus on high-risk areas or issues. This section describes two major types of short-term monitoring, 

emergency response support and focused monitoring, and then briefly discusses study design and available monitoring 

methods. 

7.1 Emergency Response Support Monitoring 

Monitoring during emergency response supports decisions to protect the health of emergency response personnel and 

the public through the collection and sharing of real-time air quality data. Therefore, monitoring in support of emergency 

response is critical to achieving Key Outcome #2. Monitoring may be deployed, for example, in response to unplanned 

industrial events or wildfires threatening communities. In the case of emergency response, AEP deploys monitoring 

rapidly, typically in consultation with stakeholders, such as Alberta Health. Oftentimes, this is accompanied by timely 

analysis and interpretation of the data. For example, data collected during the 2020 fire season were compiled and 

publicly shared on a daily basis (http://aemeris.alberta.ca/library/Dataset/Details/733).  

Monitoring decisions during emergency response are made rapidly in consultation with stakeholders, so that equipment 

can be deployed as soon as possible. Detailed planning for monitoring to support emergency response is not feasible; 

however, analysis of previous data and guidelines/recommendations can help to support this decision-making. For 

example, Tam and Adams, 2019 made recommendations to improve monitoring during wildfires, based on an analysis 

of data collected during the 2016 wildfire in the Fort McMurray area.  

Implementation Item 7:1 Ensure preparedness to deploy monitoring in support of emergency response when needed. 

7.2 Focused Monitoring 

Focused studies are shorter-term monitoring projects (less than five years) designed to answer specific question(s) 

that cannot be addressed exclusively by analyzing data collected by existing long-term or complementary monitoring. 

Focused studies can help to achieve Key Outcome #1, by providing information to support environmental management 

decisions. They can also provide targeted information on monitoring technologies or current and emerging air quality 

and deposition issues, in order to achieve Key Outcome #3. Some examples of focused studies include, but are not 

limited to: 

(1) Monitoring to address a question(s) regarding persistent air quality or odour events specific to a community.  

(2) Monitoring to identify the cause of an air quality/deposition issue(s) that has been identified by long-term 

monitoring. For example, investigating the cause of an exceedance of a limit or trigger defined by an 

environmental management framework.  

(3) Evaluating alternative monitoring methods against reference monitoring methods, typically through a co-

location study. 

(4) Assessing cumulative effects to inform regulatory decisions and management actions. 

(5) Monitoring air quality or deposition to understand regional baseline conditions or the spatial extent of an 

identified issue. For example, monitoring of PM2.5 upwind and downwind of a community that is approaching 

a management plan action level under CAAQS.   

 

During the development of the MER Plan, the past five years of focused monitoring studies were reviewed. The studies 

were often initiated ad hoc in response to requests from internal and external stakeholders. Needs for focused 

monitoring were not identified or ranked consistently. Furthermore, focused monitoring was deployed with varying 

success: some studies answered the questions posed at the beginning of the study and yielded clear reporting, while 

for other studies the questions were not clear and/or the monitoring was not appropriate given the questions.  
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Therefore, a process to resolve these issues was developed and initiated. The new process centers around clearly 

defining and addressing information needs. First, the full list of information needs are gathered from AEP, partners and 

stakeholders. The information needs are ranked and some are selected for further design based on monitoring, if 

needed, and evaluation capacity. Some information needs may be addressed through evaluation of existing data and/or 

literature review. These studies are considered, ranked, and designed alongside the studies that require monitoring. 

Studies which require monitoring are designed to describe where, when (season, time of day), and how monitoring 

data should be collected in order to maximize the probability of success. The capabilities of the monitoring equipment 

(e.g., detection limit, accuracy, precision) are considered during the planning phases. If a monitoring study does not 

successfully address an information need, then the reason will be determined in order to prevent repetition of the same 

mistakes in future studies. Adequate reporting on the focused study, in the form of a summary, full technical report, 

peer-reviewed publication, and/or presentation slides, will also be considered during the design phase. 

Implementation Item 7:2 Use an objective and systematic process to identify, design, and perform focused studies. 

7.3 Short-term Monitoring Methods 

For both emergency response support and focused monitoring, AEP most often relies on available portable/mobile 

monitoring equipment. However, if the information needs cannot be met using this monitoring equipment, then other 

options may be considered, including complementary monitoring methods. 

AEP owns several monitoring platforms, which measure selected parameters at a high frequency (e.g., 1-minute 

averages) and can provide real-time data. Traditional continuous air analyzers can be deployed temporarily in the 

Mobile Air Monitoring Laboratory (MAML), a 27-foot (8.2 m) vehicle, and the Portable Air Monitoring Laboratory (PAML), 

a large trailer. Similarly, the Airpointer is a compact platform for traditional continuous analyzers (approximate 

dimensions 1.2x0.7x0.6 m), and is currently being evaluated for use in long-term and short-term studies (Section 8.1). 

AEP aims to audit all continuous analyzers for short-term monitoring, but this may not be feasible for studies shorter 

than six months. All AEP equipment are calibrated before and after each study and at regular intervals for the duration 

of the project. Unlike instrumentation deployed in permanent continuous stations, the portable Environmental Beta-

Attenuation Mass (EBAM) monitors are not approved by the United States Environmental Protection Agency (U.S. 

EPA) as Federal Equivalent Methods (FEM). However, the EBAM meets some short-term monitoring objectives, such 

as monitoring during wildfire events or investigation of elevated PM2.5 near a notable source. The EBAM instruments 

are relatively easy to transport and can be deployed rapidly. 

AEP also deploys several integrated methods for collecting air samples, which are then analyzed in a laboratory, to 

provide more detailed information on air composition for PM, VOCs, and PAHs. The sampling methods and analysis 

suites are often selected simply because they were used in previous short-term monitoring studies. Historically, the 

operating procedures for these sampling methods were not always consistent and, in some cases, yielded data with 

poorly understood data quality or data quality issues such as leaks in blanks. Therefore, best practices for transport 

and deployment of integrated samples should be considered when designing short-term monitoring studies. The suite 

of chemicals analyzed and their laboratory reporting limits should also be appropriate to address the information need 

and laboratories should have appropriate accreditation. Availability of timely laboratory services should be checked 

prior to the deployment, especially for samples targeting reactive compounds such as reduced sulphur compounds.  

For more routine sampling methods/analysis suites, formal documentation, such as standard operating procedures and 

guidance documents, are required. Formal documentation will be revised and improved when gaps in existing 

documentation are identified, when changes are made to existing monitoring procedures, or when new monitoring 

methods are introduced. 

Implementation Item 7:3 Continually revise and develop standard operating procedures and guidance documents for short-

term monitoring methods, as needed. 
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 Emerging Monitoring Methods 

Over the next five years, AEP will continue to work on evaluating emerging monitoring methods, in partnership with 

stakeholders. This work supports an adaptive monitoring design, which has the flexibility to deploy alternative 

technologies within short-term monitoring studies or to fill gaps in long-term monitoring if they meet monitoring 

objectives. Furthermore, AEP will share guidance on these monitoring methods with stakeholders and partners, in order 

to achieve Key Outcome #3. This section highlights several monitoring methods, but recognizes that additional 

emerging methods may be considered over the next five years. 

8.1 Airpointer 

The Airpointer is a portable air monitoring platform, which houses traditional continuous monitors in a compact system. 

As shown in Figure 6, the Airpointer has its own housing and is much smaller than a traditional air monitoring station. 

Compared with traditional walk-in air monitoring stations, the Airpointer has the following advantages: smaller initial 

investment, lower maintenance costs, less energy consumption, smaller footprint, and easier deployment. AEP 

currently uses the Airpointer for short-term monitoring studies (Section 7). The Airpointer may also be suitable to fill 

some of the community monitoring gaps in the long-term network (Section 3.1). For example, some Airshed 

organizations in Saskatchewan use the Airpointer to report on current air quality conditions.  

 

Figure 6: Airpointer next to a traditional air monitoring station at Elk Island 

There are known differences between the Airpointer and traditional monitoring stations. For example, the Airpointer 

has lower heights for meteorological measurements and ambient air sampling inlets, some of the analyzers have been 

modified to make them more compact, internal temperature is controlled by a compact air conditioning system, and 

calibration procedures must be adapted. In order to evaluate the system reliability, data quality, and develop standard 

operating procedures under various conditions, the Airpointer was co-located with the Elk Island long-term air quality 

station for approximately one year. Currently, the data from this study are being analyzed and will be shared with 

partners and stakeholders through a public report. This study will determine whether the Airpointer could be deployed 

to fill gaps in the long-term air quality network (e.g., deployed on a rotating basis to report on the AQHI in real-time in 

communities without long-term monitoring). 

Implementation Item 8:1 Complete evaluation of Airpointer and determine how it can address monitoring gaps. 



 

 

A five-year provincial air quality and deposition monitoring, evaluation and reporting plan (2021-2025)           26  

8.2 “True NO2” Monitors 

Traditional continuous monitors, such as those used in the long-term air quality network, can overestimate 

concentrations of NO2 due to interferences from other reactive nitrogen species. There are also commercially available 

instruments that measure “true NO2” (i.e., with no interference from other nitrogen species), but these are not currently 

deployed widely to the long-term air quality network. The biases between traditional monitors and “true NO2” vary 

widely, depending on the concentrations of reactive nitrogen species. For example, a study by Xu et al., 2013 found 

that traditional monitors had a small NO2 bias (<10%) at an urban site, whereas a notable NO2 overestimation was 

measured at two suburban sites (30-50% overestimation) and one downwind site (130% overestimation). 

The development and deployment of commercially available “true NO2” monitoring is an emerging issue in air quality 

monitoring. For example, the U.S. EPA Photochemical Assessment Monitoring Stations (PAMS) will require a “true 

NO2” measurement at each site by June 2021 (U.S. EPA, 2016). In Alberta, “true NO2” monitoring may provide 

information to support environmental management. For example, if a CAAQS reporting station has an NO2 exceedance, 

then “true NO2” monitoring could determine the impact of non-NO2 species on the NO2 measurements. 

Over the next five years, AEP will continue to engage with partners and stakeholders regarding “true NO2” monitors. 

Several Airshed organizations and the federal government are currently conducting co-location studies for “true NO2” 

within their networks. AEP will continue to work with these organizations to evaluate the data collected, develop 

monitoring guidance, and determine if an additional co-location focused study is needed to assess this issue. 

Implementation Item 8:2 Review “true NO2” monitoring methods in collaboration with partners and stakeholders. 

8.3 Air Quality Sensors 

Air quality sensors are lower in cost, portable and generally easier to operate than traditional continuous air quality 

monitors (U.S. EPA, 2020). Air quality sensors are smaller and have lower power consumption than traditional air 

quality monitors, and may use technologies such as electrochemical, metal oxide semiconductor, or infrared sensing 

(Yi et al., 2015). With continued improvements in air pollutant sensor technology and microelectronics, air quality 

monitoring with sensors is an emerging trend. A number of jurisdictions and the scientific community are evaluating 

various air quality sensors, some with promising results (e.g., Afshar-Mohaier et al., 2018; Ranjan et al., 2017). 

However, air quality sensors often have higher detection limits and lower precision compared with traditional continuous 

monitors, and data quality can degrade over time (~ one year). 

Due to the potential applications and low cost of these sensors, there is interest in adopting this technology within AEP, 

and by stakeholders and partners. Therefore, AEP selected several models (e.g., Aeroqual AQY1, Vaisala AQT420, 

and PurpleAir Model PA-II) and evaluated their performance through side-by-side comparisons with traditional air 

monitoring stations. A public report and standard operating procedures are being prepared based on this evaluation. 

AEP, in collaboration with the University of Alberta, has also developed prototypes of a shoebox sized ‘air monitoring 

micro-station’ with aims of cost-reduction, custom-design, data security, and sustainable operation in Alberta weather 

conditions (e.g., Huda, 2019; Huda et al., 2020). The ‘air monitoring micro-station’ is currently undergoing evaluation.  

Evaluated commercially available sensors are currently being used in a pilot project to monitor wildfire smoke (Section 

2.2) or fill gaps within communities (Section 3.1).  

Over the next five years, AEP will continue to identify monitoring objectives that can be served using air quality sensors, 

as well as evaluate and implement air quality sensors for potential applications in Alberta in collaboration with partners 

and stakeholders. Furthermore, the assessment of the AEP-developed micro-stations will continue, and adjustments 

or improvements will be made as needed. New literature will be reviewed as it comes available and AEP will collaborate 

with other groups (e.g., Airshed organizations, federal government, other provinces) that are testing air quality sensors 

in order to share results and learn from published and unpublished co-location studies. Awareness of the latest results 

in this rapidly developing field is needed to provide partners and stakeholders guidance on how to choose, deploy, 

and/or interpret data from air quality sensor systems. Findings will continue to be evaluated against gaps in the MER 

program to determine whether air quality sensor systems should be used for applications such as short-term monitoring 

studies, addressing gaps in long-term monitoring, and citizen science initiatives. Eventually, air quality sensor systems 
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may be deployed within the MER program to collect data at locations that were previously inaccessible due to costs of 

deployment, operation, maintenance, and infrastructural development. 

Implementation Item 8:3 Evaluate and pilot air quality sensors to meet Alberta’s monitoring needs. 

8.4 Satellite Remote Sensing 

Satellite remote sensing datasets are often free and publicly available and can provide spatial maps of air pollutants 

over the entire province. Satellite instruments can measure multiple air quality parameters, including NO2, SO2, NH3, 

some VOCs such as formaldehyde, and aerosol optical depth, which is related to surface PM. These measurements 

can be used for a variety of purposes, including estimating emissions, supporting decisions around environmental 

reporting, and assessing spatial variation and temporal trends (Duncan et al., 2014). As new satellite instruments are 

launched and data analysis methods evolve, satellite datasets are improving rapidly. The TROPOspheric Monitoring 

Instrument (TROPOMI) was launched in 2017 and has a much higher spatial resolution than previous air quality 

satellites (Veefkind et al., 2012). Spatial resolution will improve further with the launch of the Tropospheric Emissions: 

Monitoring of Pollution (TEMPO) satellite in the near future (Zoogman et al., 2014). 

Therefore, over the next five years, satellite data will be evaluated to determine whether it is appropriate to address 

gaps in the MER program. Currently, AEP uses satellite data to track forest fire hot spots and to identify wildfire plumes 

for AQHI and CAAQS reporting, and collaborates with partners on specific studies (Adams et al., 2019) and will continue 

to apply satellite data in this way. Over the coming years, satellite data will be assessed for suitability to track spatial 

variation and temporal trends in air quality through comparisons with co-located surface air monitoring stations. Once 

this has been determined, routine reporting products from satellite may be produced, such as spatial maps or temporal 

trends of air quality across the province.  

Implementation Item 8:4 Explore use of satellite data to complement the MER program. 

8.5 Alternative Deposition Sampling 

Current monitoring at long-term deposition stations requires power, co-located measurements of meteorology and 

precipitation depth, and weekly visits from a field technician to collect precipitation samples. As a result, the long-term 

deposition sites are located in regions that are accessible year-round with a readily available and reliable power supply. 

These requirements limit the ability to measure deposition in remote regions. Alternative deposition monitoring 

approaches such as bulk deposition monitoring, biomonitoring and surrogate surface samplers do not require power 

and require fewer visits from field technicians. Alternative deposition monitoring could therefore facilitate co-locating 

deposition monitoring with relatively remote water quality or ecosystem monitoring sites. Therefore, alternative 

deposition samplers will be explored by co-locating selected samplers at existing long-term deposition monitoring sites. 

This investigative study will help to select the most appropriate alternative deposition samplers. 

Implementation Item 8:5 Test alternative deposition samplers suitable for remote deployment. 
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 Data Availability 

A successful MER program should release timely information to stakeholders and the public. However, some air quality 

and deposition data are still stored internally, and only made available upon request. Therefore, AEP is developing 

improved, integrated, and openly accessible data and information resources (Government of Alberta, 2019). 

9.1 Real-time AQHI Data 

The AQHI is communicated in real-time to help the public make day-to-day decisions to protect their health when air 

quality is poor (Key Outcome #2). AEP works in collaboration with data providers and communicates with various 

agencies to ensure the most accurate data are provided at the time. Provincial health services also use the AQHI and 

real-time air quality data to issue air quality advisories, and ECCC uses these data to issue special air quality 

statements. Currently, the AQHI is calculated from measurements of three air quality parameters (O3, NO2, and PM2.5), 

with additional parameters (SO2, H2S or TRS, and CO) considered in Alberta when thresholds set by the province are 

exceeded. AEP operates a web service to intake near-real time data from the long-term air quality network and 

temporary/portable stations collected by AEP, Airshed organizations and some industries. Several websites and mobile 

applications developed by internal and external organizations display this information, including AEP 

(http://airquality.alberta.ca/map). AEP monitors data as it comes in to ensure that it is valid, contact data providers to 

verify questionable data, notify Alberta Health and ECCC of invalid data, and remove poor quality data from the system. 

9.2 Validated Data 

Validated data are used for AEP reporting products and by stakeholders to address Key Outcome #1 and Key Outcome 

#3. The way in which verified and validated data are stored and distributed is undergoing a major change as the 

Government of Alberta develops and implements the new Air Data Warehouse. The Air Data Warehouse has the 

capacity to store data from multiple monitoring networks, including the long-term air quality and deposition networks, 

the regulatory monitoring network, Airshed passive sampler networks, and short-term monitoring studies. In January 

2019, the new Air Data Warehouse was launched to collect regulatory air monitoring data. As of November 2019, the 

new Air Data Warehouse was expanded to collect provincial air monitoring data in addition to enhanced functions and 

validations on both regulatory and provincial air monitoring data. As of August 2020, continuous data from the provincial 

air monitoring network is available for public access (https://www.alberta.ca/alberta-air-data-warehouse.aspx). Support 

is also being given to stakeholders, such as Airshed organizations, as they learn how to use the new system. As the 

Air Data Warehouse is developed, technical support will continue to be provided for improvements to the Air Data 

Warehouse as well as future phases of the project, including administrative functionalities and enhanced reporting 

options 

AEP will also ensure the correct storage and distribution of the data that they collect. The long-term air quality data 

from AEP-operated stations is submitted to the new Air Data Warehouse routinely. An in-house database for wet and 

dry deposition data has been developed and populated. Short-term monitoring data is stored on an internal network 

drive and is occasionally posted on the public website, but is mostly made available upon request. In the future, when 

the new Air Data Warehouse is developed further, the long-term deposition monitoring and short-term monitoring data 

will be submitted, so that it is publicly accessible. 

Implementation Item 9:1 Contribute to the development of the new Air Data Warehouse, and share AEP data publicly. 

In order to ensure high quality data, the data providers (e.g., AEP, Airshed organizations, industry, third party firms) 

validate and verify all data, as required by the AMD. Upon submission, the Air Data Warehouse performs automatic 

data validations. In some cases, poor quality data can pass verification and validation steps, only to be identified later 

on through data analysis or station audits. For example, a 2016 audit found potential data quality issues for ozone at 

the Red Deer-Riverside station, which led to the exclusion of this data from CAAQS reporting (Brown, 2018). Currently, 

there is not a consistent process to identify data quality issues and document them. Therefore, an annual review of 

long-term air quality data is being developed and implemented to provide context and identify suspect data, as 
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recommended in a report commissioned by AEP (Alberta Environment, 2012). This will also include a review of 

additional information, such as summary reports provided by Airshed organizations and calibration reports. If potential 

data quality issues are found, communication with the data providers (e.g., AEP, Airshed organizations) will be initiated 

to determine whether the data should be resubmitted or excluded from AEP reporting products. As part of this process, 

stations that have come online within the past year will also be assigned a classification (see Table 1). 

Implementation Item 9:2 Develop a process to review long-term air quality monitoring data and associated information 
annually. 
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 Conclusion 

The MER Plan is a roadmap to achieve the three Key Outcomes through a set of implementation items that are feasible 

given the fiscal reality in Alberta and, where possible, will leverage the resources and expertise of partners and 

stakeholders. The MER Plan outlines steps to improve the air quality and deposition MER program and provides long-

term clarity for partners and stakeholders.  

The plan highlights an adaptive monitoring approach, which evaluates monitoring against current needs, as air quality 

and deposition monitoring, management, and reporting could change significantly over the next five years. For example, 

the rapid development of air quality sensors, and the implementation of these sensors through citizen science 

programs, may change how and where monitoring occurs; the development and revision of environmental management 

frameworks could highlight new air quality and deposition issues; and the emerging issue of wildfire smoke may grow 

as a priority. As such, the MER Plan is adaptive: implementation items will be added, modified, and removed in order 

to meet current priorities. In 2025, a new MER Plan for 2026-2030 will be initiated to ensure that the air quality and 

deposition MER program continues to address current information needs. 
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Appendix A– Implementation Table 
 
Table A-1: Implementation table for the MER Plan 

Topic Number Implementation Item description 

Implementation Implementation Item 1:1 
Review and revise the MER Plan implementation table annually. 
Communicate status of implementation with stakeholders. 

Achieving Key 
Outcomes 

Implementation Item 2:1 
Report annually against air quality management frameworks and 
investigate cause(s) of exceedances as needed. 

Achieving Key 
Outcomes 

Implementation Item 2:2 
Provide information needed to support the development and 
implementation of new and revised air quality and deposition 
frameworks in Alberta. 

Achieving Key 
Outcomes 

Implementation Item 2:3 
Evaluate historical data and develop routine reporting on current 
state and trends in air quality and deposition. 

Achieving Key 
Outcomes 

Implementation Item 2:4 
Provide information needed to support regulatory assurance from 
application to compliance. 

Achieving Key 
Outcomes 

Implementation Item 2:5 Continue to report on the AQHI in real-time. 

Achieving Key 
Outcomes 

Implementation Item 2:6 Share timely reporting on poor air quality episodes with the public. 

Achieving Key 
Outcomes 

Implementation Item 2:7 
Work with stakeholders to evaluate and improve monitoring, 
assessing, and reporting on wildfire smoke. 

Achieving Key 
Outcomes 

Implementation Item 2:8 
Provide information and guidance on air quality and deposition 
monitoring technologies and best operating practices. 

Achieving Key 
Outcomes 

Implementation Item 2:9 
Identify and address current and emerging issues in collaboration 
with stakeholders. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:1 
Support the continued operation of the provincial long-term air 
quality monitoring network. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:2 
Work with partners and stakeholders to fill monitoring gaps in the 
long-term air quality network and identify redundant monitoring 
within the network. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:3 
Evaluate the need, possible monitoring sites, and data 
requirements for additional Regional monitoring in the long-term air 
quality network. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:4 
Evaluate long-term air quality network for redundant stations, which 
could be re-deployed to fill monitoring gaps. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:5 
Continue the AEP Ambient Air Monitoring Audit Program to ensure 
consistency and scientific credibility across the long-term air quality 
network. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:6 
Improve consistency of monitoring within the long-term air quality 
network, and with federal NAPS monitoring. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 3:7 
If a new monitoring method is deployed to the long-term air quality 
network to replace an existing method, collect appropriate data to 
report on long-term trends. 

Long-term Air 
Quality 
Monitoring 

Implementation Item 4:1 
Ensure the continued operation of the long-term deposition 
monitoring stations. 

Long-term 
Deposition 
Monitoring 

Implementation Item 4:2 
Complete the deployment of precipitation gauges at long-term 
deposition monitoring stations. 
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Topic Number Implementation Item description 

Long-term 
Deposition 
Monitoring 

Implementation Item 4:3 
Evaluate data from dry deposition monitoring at Elk Island to inform 
future monitoring. 

Long-term 
Deposition 
Monitoring 

Implementation Item 4:4 
Assess feasibility of measuring deposition of nutrients in the long-
term deposition network. 

Long-term 
Deposition 
Monitoring 

Implementation Item 4:5 
Work with stakeholders to evaluate and address long-term 
deposition monitoring gaps. 

Regulatory 
Monitoring 

Implementation Item 5:1 
Improve consistency in frequency of audits between regulatory and 
long-term air quality monitoring. 

Regulatory 
Monitoring 

Implementation Item 5:2 
Review regulatory monitoring data and determine how the data can 
be used to fill monitoring gaps. 

Regulatory 
Monitoring 

Implementation Item 5:3 
Participate in initiatives that work towards efficient and effective 
environmental regulation and stewardship. 

Complementary 
Monitoring 

Implementation Item 6:1 
Continue collaborative participation in the NAPS program for routine 
integrated monitoring. 

Complementary 
Monitoring 

Implementation Item 6:2 
Share knowledge and information on air quality and deposition 
monitoring within the Alberta citizen science community of practice. 

Short-term 
Monitoring 

Implementation Item 7:1 
Ensure preparedness to deploy monitoring in support of emergency 
response when needed. 

Short-term 
Monitoring 

Implementation Item 7:2 
Use an objective and systematic process to identify, design, and 
perform focused studies.  

Short-term 
Monitoring 

Implementation Item 7:3 
Continually revise and develop standard operating procedures and 
guidance documents for short-term monitoring methods, as 
needed. 

Emerging 
Monitoring 
Methods 

Implementation Item 8:1 
Complete evaluation of Airpointer and determine how it can address 
monitoring gaps. 

Emerging 
Monitoring 
Methods 

Implementation Item 8:2 
Review “true NO2” monitoring methods in collaboration with 
partners and stakeholders. 

Emerging 
Monitoring 
Methods 

Implementation Item 8:3 
Evaluate and pilot air quality sensors to meet Alberta’s monitoring 
needs. 

Emerging 
Monitoring 
Methods 

Implementation Item 8:4 Explore use of satellite data to complement the MER program. 

Emerging 
Monitoring 
Methods 

Implementation Item 8:5 
Test alternative deposition samplers suitable for remote 
deployment. 

Data Availability Implementation Item 9:1 
Contribute to the development of the new Air Data Warehouse, and 
share AEP data publicly. 

Data Availability Implementation Item 9:2 
Develop a process to review long-term air quality monitoring data 
and associated information annually. 
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Appendix B– Information Gaps 

As the MER Plan was developed, Government of Alberta staff and stakeholders identified air quality and deposition 

information gaps that could be addressed through monitoring and science. Table B-1 summarizes these information 

gaps, how they may be addressed through monitoring and science, and how they relate to outcomes in policy, 

regulatory assurance, and/or measures to protect human health and the environment. This list is illustrative of relevant 

monitoring and science that could be undertaken in the future. Depending on resources, some of the listed information 

gaps may not be addressed through monitoring and science. Over the next five years, information gaps will continue 

to be catalogued as new issues are identified.  

Table B-1: Information gaps in air quality and deposition identified by Government of Alberta staff and stakeholders during 
the development of the MER Plan 

Ammonia: Ambient Levels and Deposition 

 Context: Ammonia affects both air quality (through formation of PM2.5) and nitrogen sensitive 

ecosystems (through deposition). Ammonia emissions in Alberta have increased since 1990, 

but monitoring of ambient ammonia and deposition is sparse. 

 Information Gap: Information on spatial variation and trends in ambient ammonia in Alberta is 

limited. 
 Monitoring and Science: Review existing data and literature to assess potential for negative 

effects on air quality and ecosystem heath. Deploy additional monitoring if needed. 

 Outcome: Informs policy on ammonia emissions. Tracks pollutant concentrations relevant to 

human health and the environment. 

Impact of Coal-fired Plants on Air Quality 

 Context: The Government of Alberta has committed to phasing out coal-fired power plants by 

2030. As a result, the location and magnitude of air emissions from Alberta’s energy sector will 

significantly change over the next decade. 

 Information Gap: The impact of the policy to shut down and/or transition plants on air quality 

is unknown. 

 Monitoring and Science: Quantify changes in air quality due to the shutdown and/or transition 

of coal-fired plants.  
 Outcome: Evaluates effectiveness of policy to shut down coal-fired plants on air quality. 

Ambient Formaldehyde 

 Context: Formaldehyde has known health effects. In Alberta, there is an abundance of 

potential emissions sources of formaldehyde and precursor VOCs. 

 Information Gap: Formaldehyde concentrations in Alberta remain largely unmeasured. 

 Monitoring and Science: Determine whether formaldehyde concentrations in Alberta may be 

at levels that could pose a risk to human health. Review literature and available monitoring 

data (e.g., satellite). Deploy focused monitoring if needed. 

 Outcome: If formaldehyde is at levels that can pose risk to human health, then policies could 

be developed to decrease emissions or to revise the AAAQO. 

Gaps in AAAQOs 

 Context: AEP compares ambient air pollutant concentrations against AAAQOs to assess 

potential impacts on human and ecosystem health and for regulatory purposes.  

 Information Gap: There are gaps in existing AAAQOs in terms of the pollutants considered, 

the averaging times (e.g., 1 hour versus 24 hour), and monitoring methods. 

 Monitoring and Science: Support AAAQO development or revision by providing data or 

scientific guidance as needed. 
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 Outcome: Development or revision of AAAQOs. 

Effects of Complex Mixtures 

 Context: Complex mixtures occur when multiple pollutants are in the air at the same time. 

Complex mixtures can have additive, synergistic, or counter-acting effects on air quality, odour, 

health, and toxicity. 

 Information Gap: The effects of complex mixtures are rarely examined. Typically, impacts are 

assessed on a pollutant-by-pollutant basis (with AQHI being one notable exception). 

 Monitoring and Science: Provide data or scientific guidance as needed. 

 Outcome: Improved understanding of effects on human health. Development of policy or 

guidelines around complex mixtures.  

Odour Issues 

 Context: Odour issues occur throughout Alberta, near oil and gas activities (e.g., Fort McKay, 

Three Creeks, Bruderheim), agricultural activities, and during wildfires.  

 Information Gap: There is no provincial MER program in place for odour. Currently, odour 

monitoring is completed ad hoc through, e.g., regulatory monitoring and short-term monitoring. 

 Monitoring and Science: Review data on odour complaints and emissions to identify odour 

hot spots. May lead to development of an odour MER program. 

 Outcome: Provides data to communities affected by odour and inform regulatory decisions to 

mitigate odour.  

 

 


