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Particulate Matter (PM2.5 and PM10) 

Field of 
Application 

Continuous ambient air monitoring analyzers used to measure particulate matter ≤ 
2.5 µm in diameter (PM2.5) and particulate matter ≤ 10 µm (PM10) must meet the 
following performance specifications, unless an equivalent, alternative analyzer is 
authorized in writing by the Director. It is not the intent of the Department to 
exclude analyzers with operating principles and/or equivalent performance 
specifications different than those provided. Written authorization from the 
regulator must be received prior to the purchase, installation and/or use of any 
analyzer based on an alternative principle of operation or differing performance 
specifications from those herein. 

Particulate matter is made up of solid particles and liquid droplets that are small 
enough to be inhaled. The size of particles is directly linked to their potential for 
causing health problems. Small particles (PM2.5 and PM10) pose the greatest concern, 
because they can get deep into the lungs and cause serious health problems. 

Air Quality 
Objectives 

The applicable Alberta Ambient Air Quality Objectives for PM2.5 are as follows. 

24-hour average of 30 µg m-3
†  

† µg m-3is the weight, in micrograms, of the substance in one cubic metre of air. 

In the case of disagreement between the information contained herein and the Alberta Ambient Air 
Quality Objectives and Guidelines Summary, the Summary as amended from time to time shall be 
considered the correct version. 

Principles of 
Operation 

Because of the wide variety of particulate monitoring methodologies available, the 
Department will accept U.S. Environmental Protection Agency (U.S. EPA) equivalent 
method for continuous and semi-continuous monitoring of ambient levels of PM2.5 or 
PM10. Methods accepted by the Department include the following: 

Beta Attenuation Monitor (BAM): Particle sizes (e.g., ≤ 2.5 or ≤ 10 µm) are 
aerodynamically separated before analysis. For these measurements, filter tape is 
exposed to ambient sample flow, and particulate matter is deposited on the filter 
tape. Beta rays are emitted from a source and attenuated when they pass through 
the deposits on the filter tape. The beta attenuation through the deposit is blank 
corrected using beta attenuation through clean filter tape. The blank corrected 
attenuation readings are converted to mass concentrations. A BAM is considered a 
semi-continuous monitoring method because the filter is loaded for a period of time 
before an attenuation measurement is made. Equivalency for BAM PM2.5 methods 
requires a Smart Heater to maintain moisture and temperature conditions. 
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Particulate Matter (PM2.5 and PM10) 

Principles of 
Operation 
(continued) 

Tapered Element Oscillating Microbalance (TEOM): Particle sizes are 
aerodynamically separated before analysis. TEOMs consist of a hollow glass element 
which oscillates at a known frequency. The air sample passes through a filter that is 
attached to the tapered element. As particles are deposited on the filter, the 
oscillating frequency changes in proportion to the amount of mass deposited. The 
change in frequency is used to determine the PM concentration. For U.S. EPA 
equivalency, TEOMs measuring PM2.5 must be operated with a Filter Dynamics 
Measurement System (FDMS) which corrects for volatilization and other filter mass 
loading issues. 

Performance 
Specifications 

The Department will accept USEPA equivalent methods for continuous monitoring of 
ambient levels of PM2.5 or PM10. Some performance specifications for current 
methods are provided below. 

Criteria Performance Specification 

Required Operating Range 
(Full Scale): 

500 µg m-3 or 
1 000 µg m-3 

Lower Detection Limit (1-hr): 4.8 µg m-3 

Accuracy: 5% of reading 

Precision: 2.0 µg m-3 

Cycle Time: 1-hour* 

µg m-3is the weight, in micrograms, of the substance in one cubic metre of air 
*Cycle time is only applicable for semi-continuous (e.g. BAM) analyzers

Operational 
Requirements 

Installation and operation of PM2.5 and PM10 analyzers must meet all requirements 
specified in the Air Monitoring Directive (AMD). 

All analyzers must be operated according to manufacturer’s specifications.  In 
addition, all USEPA equivalent methods must be operated according to equivalency 
specifications along with the manufacturer’s specifications. 

Calibration 
Requirements 

Refer to the manufacturer’s requirements for calibration and the calibration section 
of the AMD. 

Reporting 
Requirements 

Refer to the reporting section of the AMD. 



Dec 16, 2015 Ambient Air Monitoring Performance Specification Standards Page 3 of 3 
Continuous Analyzers – Particulate Matter (PM2.5 and PM10) 

© 2016 Government of Alberta 

Particulate Matter (PM2.5 and PM10) 

Additional 
Information 

The optimal size cut is an important consideration for either PM2.5 or PM10 
monitoring. Size cut for particulate monitoring instruments is done using a device 
which aerodynamically separates particles (e.g., a cyclone or impactor), where the 
optimal size cut is dependent on the flow rate through the inlet. Parameters used to 
calculate volumetric flow rate, including instrument temperature and barometric 
pressure, must be verified along with the flow rate to ensure appropriate size cuts. 

Also, particle volatilization may cause an underestimation of PM mass. Particulate 
monitors often require temperature controlled sample streams to remove moisture 
associated with particles. Any heating prior to measurement may cause volatilization 
of temperature sensitive particles such as ammonium nitrate and some volatile 
organic compounds.  


