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VOCs (BTEX and Styrene) 

Field of 
Application 

Continuous ambient air monitoring analyzers used to measure volatile organic 
compounds (VOCs), including benzene, toluene, ethylbenzene, xylenes and styrene, 
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. 

BTEX stands for benzene, toluene, ethylbenzene, and xylenes. BTEX parameters are 
among the hazardous Volatile Organic Compounds (VOCs) that are known or 
suspected to cause cancer or other serious health effects. BTEX parameters are 
often associated with petroleum products, including gasoline and diesel combustion 
sources. 

Styrene is also a hazardous VOC which is classified as a potential human carcinogen. 
It is associated with the manufacture of plastics, rubber and consumer products 
containing polystyrene.  

Air Quality 
Objectives 

The applicable Alberta Ambient Air Quality Objectives for the BTEX parameters and 
styrene are as follows. 

Benzene: 
1-hour average of 30 µg m-3† (9.0 ppbv*) 
Annual average of 3 µg m-3†  (0.9 ppbv*) 

Toluene: 
1-hour average of 1,880 µg m-3† (499 ppbv*) 
24-hour average of 400 µg m-3†  (106 ppbv*) 

Ethylbenzene: 
1-hour average of 2,000 µg m-3† (460 ppbv*) 

Xylenes: 
1-hour average of 2,300 µg m-3† (530 ppbv*) 
24-hour average of 700 µg m-3†  (161 ppbv*) 

Styrene: 
1-hour average of 215 µg m-3† (52.0 ppbv*) 

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

* Standard conditions of 250C and 101.325 kPa are used as the basis for conversion from µg m-3to

ppbv (parts per billion by volume) or from mg m-3 to ppmv (parts per million by volume).
Note: Underscore indicates this digit is the last significant figure in the number e.g. 100 has two 

significant figures. 

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.  
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VOCs (BTEX and Styrene) 

Principles of 
Operation 

Continuous ambient air monitoring methods accepted by the Department for 
measuring ambient VOCs including the BTEX parameters and styrene include the 
following. 

Gas Chromatography (GC) with a Photo Ionization Detector (PID): In the gas 
chromatography (GC) phase, sample air and an inert carrier gas pass through a 
column filled with material acting as a selective retardant. Constituents in the 
sample will exit the column at different velocities, depending on their chemical 
makeup. The instrument must be calibrated so the time of emergence of each 
species from the column is known. A PID works by using an ultraviolet (UV) lamp of 
a specific energy and an ionization chamber. Hydrocarbon-based gases are ionized 
creating a current flow which is proportional to the amount of hydrocarbons in the 
sample. Instruments can be delivered from a manufacturer with pre-set 
specifications for detection of specific compounds. 

GC/Flame Ionization Detector (FID): Sample for this method is also separated by 
GC. Hydrocarbons are measured by delivering the sample gas to a detector flame. 
During the combustion, hydrocarbon based gases are ionized creating a current flow 
which is proportional to the amount of hydrocarbons in the sample. 

Performance 
Specifications 

Specifications listed here are minimum performance specifications. Some 
applications may warrant use of equipment with better specifications. 

Criteria Performance Specification 

Required Operating 
Range (Full Scale): 

1 ppm 

Lower Detection Limit: 2.0 ppb 

Precision 3% of reading 

Cycle time: 15 minutes 

ppm is parts per million by volume 
ppb is parts per billion by volume 

Operational 
Requirements 

Installation and operation of BTEX and styrene analyzers must meet all 
requirements specified in the Air Monitoring Directive (AMD). 

All analyzers must be operated according to 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. 

Additional 
Information 

An advantage of GC methods is that they are very flexible. Instruments can be 
tailored to measure different compounds, and can often be preset by manufacturers 
for compounds specified. Most instruments tailored to monitor BTEX and/or styrene 
use PID methods, which are more sensitive than FID methods for these compounds. 

A disadvantage of GC based instrumentation is that they do not make truly 
continuous measurements. Samples are processed in batches, requiring a collection 
period, retention time through a column, and subsequent detection. 


