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7.2.1. Heavy Oil Odour Management July 31, 2017 

 
Description 
Gas streams containing odours are emitted by various sources throughout heavy oil production sites: 
tanks storing crude oil, wellheads, dirty water ponds containing chemicals, piping systems, heaters, 
waste storage piles, or even transport trucks.  Reduced-sulphur compounds (RSCs) can smell like rotten 
eggs or rotten cabbage, and volatile organic compounds (VOCs) evaporate easily and spread through the 
air. Wind and weather also impact the intensity of odours. Some emissions, such as venting or flaring 
from stacks, are a regular part of operations; others, called fugitive emissions, escape unintentionally. 
Several technologies can help stop the spread of odorous emissions. Gas streams containing odours 
released from vents or stacks can be either cleaned and recovered or destroyed. Common cleaning 
technologies include adsorption, absorptions, and condensation. Common destruction technologies 
include biotreatment, combustion, and non-thermal oxidation processes (NTOPs). Many of these same 
methods can be used to treat fugitive emissions once the source has been identified. This recommended 
practice will guide operators in identifying the most effective technology for treating odorous gas 
streams at their site. The first step is to consider the following list of questions: 
 

Questions for Evaluating Odour Treatment Technologies: 

a. What is the amount of odorous chemicals that can be removed by the technology? 
b. What is the cost of setting up the technology at the site? 
c. What is the cost to continually use this technology? 
d. Is the technology well-known to industry? 
e. Can workers be easily trained to use the technology? 
f. Is there need for a lot of space to place the technology on site? 
g. Is the gas stream flowing fast or slow? 
h. Is the amount of odorous chemicals in the gas stream high or low? 

   
Several technologies have been developed to halt the spread of odorous emissions. Gas streams 
containing odours released from vents or stacks can be either cleaned and recovered or destroyed. 
A numbered scoring system has been developed for each condition based on a common gas stream 
released from a typical source and a common concentration of odorous chemicals.  The recommended 
ranking order for selection of technologies is:  
Adsorption >> Absorption >> Biotreatment >> NTOPs >>Incineration >>Condensation 
 

Technologies to Mitigate Odorous Gas Emissions 

a. Adsorption Technologies: Removes odours from the gas stream by passing it through a penetrable 
material, such as activated carbon.  Odour-causing chemicals are captured onto the surface while 
the now odour-free gas stream can be reused in other processes.  

b. Absorption Technologies: Removes odours from the gas stream using a liquid that dissolves 
odorous chemicals  

c. Condensation Technologies: Removes odours from the gas stream by reducing the temperature 
and physically changing the gas stream to liquid so that waste can be treated. 

d. Biotreatment Technology: Removes odours from the gas stream by passing it through material 
that traps odour chemicals on a surface where they are consumed by micro-organisms. 

e. NTOPs Technologies: Removes odours from the gas stream using electricity or a stream of 
electrons to turn the odorous chemicals into carbon dioxide and water.  
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f. Incineration Technologies: Removes odours from the gas stream using very high temperatures 
combined with oxygen to burn the gas leaving fewer odorous chemicals.  

 

In addition, Best Management Practices inform the implementation of the selected technologies: 

Best Management Practices 

a. Normal Operating Conditions: 
a. Use quality fuel 
b. Adjust temperature or pressure to optimal levels 
c. Apply maintenance, housekeeping, and training plans 
d. Existing Direct Inspection and Maintenance (DI&M) plans can be used for odorous 

emissions 
e. Complete tracking records for all equipment inspection, repairs, and maintenance 

b. Unusual/Unexpected Conditions: 
a. Conduct routine equipment inspections 
b. Monitor delicate equipment during extreme weather conditions 
c. Repair the source of emissions immediately 
d. Use masking or neutralizing agents to hide smells if emissions cannot be stopped 

immediately 
c. Maintenance Conditions: 

a. Conduct maintenance during cold weather to discourage chemical evaporation 
 

 
Although adjustments may need to be made for specific conditions, by following newly-established best 
management practices, operators can effectively implement measures to reduce odorous emissions in 
heavy oil sites. 

Technology Group 
Tanks – Recommended Practices 

Site Applicability 
Heavy Oil Facilities with odorous gas streams. 

Emissions Reduction and Energy Efficiency 
The purpose of these recommended practices is to prevent odour-causing compounds from being 
released into the atmosphere. Implementation will reduce air emissions. However, odour-causing 
compounds generally make up a very small fraction of the gas stream, and may or may not have a 
greenhouse gas impact. Therefore, while this recommended practice will have a critical impact on 
neighbours and quality of life, the overall volumetric outcome for air emissions, energy efficiency, and 
greenhouse gas impact will be minimal. 

Economic Analysis 
The purpose of this recommended practice is to provide a tool to guide site owners in selecting the most 
appropriate odour-management technology. The economics of the selected odour-management 
solution will depend on the specific technology and site considerations, and therefore are beyond the 
scope of this recommended practice. 
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Reliability 
Reliability and operability impacts will depend on the specific technology selected. Nevertheless, 
workers must remain aware of any unusual smells present on the work site. 

Safety 
Safety impacts will depend on the selected technology.  However, in general technologies for odour 
management at heavy oil sites do not pose additional safety hazards. 

Regulatory 
Operators must ensure they comply with all applicable regulations at all times.   

 AER Hydrocarbon Odour Management Protocol for Upstream Oil and Gas Point Source Venting and 
Fugitive Emissions 

 AER Directive 84 

Service Provider/More Information on This Practice 
 SNC – Lavalin Report for Heavy Oil Management Technology and Best Practices: 

http://auprf.ptac.org/wp-content/uploads/2016/04/BMP-15-ARPC-08.pdf 
 

http://auprf.ptac.org/wp-content/uploads/2016/04/BMP-15-ARPC-08.pdf

