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Characteristics 
 
Toluene is a clear, colourless, volatile and flammable liquid under standard conditions. It is a naturally 
occurring component of crude oil and petroleum. Its odour has been described as sweet and pungent. 
Toluene is also formed during the combustion of organic materials. The manufacturing of toluene 
occurs primarily by the distillation of petroleum. The primary use of toluene in Canada is in the 
production of benzene. Toluene is widely used as a solvent in paints, varnishes, pesticide 
formulations, printing inks, dyes, adhesives, sealants, cleaning agents, nail polish, and for chemical 
extractions. 
 
The major sectors in Alberta that release toluene to air are the oil and gas sector (including oil sands 
operations, some gas plants, and petroleum refineries) and cement manufacturing. For the majority of 
these facilities, fugitive emissions comprise the largest portion of toluene emissions to air, although 
stack emissions, and releases during storage and handling can also contribute greatly to toluene air 
emissions, depending on the facility. Toluene also is used as a feedstock or starting material in the 
synthesis of various organic chemicals. The largest source of toluene release to the environment is 
the production, transport, use and disposal of gasoline, and other industrial and consumer products 
that contain toluene. Toluene is measured in Alberta by gas chromatography and mass spectrometry 
of a canister-captured sample with an overall detection limit of 0.033 µg m-3. From 1993 to 2003, the 
Edmonton East air quality monitoring station (at 17 St. and 105 Ave.) recorded 24-hour average 
toluene concentrations ranging from 0.43 µg m-3 to 224.62 µg m-3, with an average of 4.69 µg m-3.  
 
Effects 
 
Toluene is rapidly absorbed into the bloodstream from the lungs following inhalation exposure. Once 
absorbed, it is rapidly distributed to vascular and fatty tissues. Performance deficits in 
neurobehavioural tests have been observed in studies with human volunteers exposed to short-term 
controlled toluene concentrations of more than 188 mg m-3 (50 ppm) and in laboratory animals 
repeatedly exposed to more than 1,875 mg m-3 (500 ppm) toluene. In the human volunteer studies, 
50 ppm appears to be a threshold between few, if any, observable effects, and signs of neurological 
impairment. Symptoms of short-term exposure include headaches and mild transient irritation of the 
upper respiratory tract at 375 to 750 mg m-3 (100 to 200 ppm); eye irritation, eye watering and 
giddiness at 1,500 mg m-3 (400 ppm); lethargy, giddiness and slight nausea at 2,250 mg m-3 
(600 ppm); and moderate to severe eye and upper respiratory tract irritation, drowsiness, nasal 
discharge, lack of muscle coordination, dizziness and metallic taste in the mouth at 3,000 mg m-3 
(800 ppm). The highest toluene air concentrations that can be tolerated for short durations (3.5 to 
6 hours) without measurable neurobehavioural effects are 300 to 375 mg m-3 (80 to 100 ppm). Plants 
may experience chlorosis (a yellowing of the leaves due to loss of chlorophyll) and growth inhibition at 
air concentrations of more than 6000 mg m-3 (CEPA, 1992). Therefore, an objective that is protective 
of human health should also be protective of vegetation. 
 
It is well established that neurotoxicity and neurobehavioural deficits are the principal effects of long-
term inhalation exposure to toluene in both humans and experimental animals. Both the human and 
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animal long-term inhalation data generally indicate that no adverse neurological or neurobehavioural 
effects are likely to occur at toluene air concentrations lower than 188 mg m-3 (50 ppm). The major 
symptoms following long-term inhalation exposure to toluene in humans include subtle changes in 
neurological functions including cognitive and neuromuscular performance, hearing and colour 
discrimination in workers with long-term exposure. Long-term studies with experimental animals also 
indicate that major symptoms of toluene exposure include behavioural changes, hearing loss and 
subtle changes in the brain. Long-term vegetation effects were not mentioned in the assessment 
report. 
 
Objectives in Other Jurisdictions 
 
Existing objectives in other agencies are derived from the U.S. Environmental Protection Agency 
reference concentration (An estimate (with uncertainty spanning perhaps an order of magnitude) of a 
continuous inhalation exposure to the human population (including sensitive subgroups) that is likely 
to be without an appreciable risk of deleterious effects during a lifetime (U.S. EPA 2002)) of 
0.4 mg m-3 (106 ppb), the American Conference of Governmental Industrial Hygienists Threshold 
Limit Value–Time Weighted Average values of 188 mg m-3 (50 ppm) or the National Institute for 
Occupational Safety and Health Recommended Exposure Limit–Time Weighted Average value of 
375 mg m-3 (100 ppm) (all of which are adjusted by the specific agency with various modifying and 
uncertainty factors). Ontario, Quebec and the World Health Organization have developed ambient air 
objectives based upon odour effects of toluene, rather than health effects data. Odour thresholds for 
toluene are highly variable and have been reported to range from as low as 0.06 to 260 mg m-3 
(0.016 ppm to 69.2 ppm). Agencies reviewed in the assessment report have set a variety of 
objectives: 1,000 µg m-3 (265 ppb) for quarter-hour, 1,000 to 2,000 µg m-3 (265 to 531 ppb) for half-
hour, 1,600 to 56,000 µg m-3 (425 to 14,860 ppb) for 1-hour, 8,900 µg m-3 (2,362 ppb) for 8-hour, 80 to 
37,668 µg m-3 (21 to 9,996 ppb) for 24-hour, and 20 to 3,750 µg m-3 (5 to 995 ppb) for annual 
objectives. 
 
Alberta Ambient Air Quality Objectives 
 
Alberta ambient air quality objectives are issued by Alberta Environment, under Section 14 (1), the 
Environmental Protection and Enhancement Act, 1992 (EPEA).  Based upon the available 
information, Alberta hereby adopts:  
 

• From Texas, an Alberta Ambient Air Quality Objective for toluene of 1880 µg m-3 (499 ppb) as 
a 1-hour average concentration. 

• From Michigan and Washington, an Alberta Ambient Air Quality Objective for toluene of 
400 µg m-3 (106 ppb) as a 24-hour average concentration. 
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