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1.CANNABIS AIR EMISSIONS –

WHY DO WE CARE?
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THE EMISSIONS FROM CANNABIS PLANTS HAVE MULTIPLE 
IMPACT-PATHWAYS
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THEY VARY THROUGH THE LIFE-CYCLE OF THE PLANT…
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…AND ACCORDING TO THE STRAIN(S) CULTIVATED

Image reference: Products | Flow Scientific

https://www.flowscientific.ca/products


7

ANOTHER WAY TO VISUALIZE THE PREVIOUS POINT

Wang CT, Ashworth K, Wiedinmyer C, Ortega J, Harley PC, Rasool QZ, Vizuete W. Ambient measurements of monoterpenes near Cannabis cultivation 

facilities in Denver, Colorado. Atmospheric Environment. 2020 Jul 1;232:117510.
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INDOORS THE CONCENTRATION OF EMITTED COMPOUNDS IS 
ABOUT THREE ORDERS OF MAGNITUDE HIGHER THAN OUTSIDE 

Adapted from: Vera Samburova, Mark McDaniel, Dave Campbell, Michael Wolf, William R. Stockwell & Andrey Khlystov 

(2019) Dominant volatile organic compounds (VOCs) measured at four Cannabis growing facilities: Pilot study results, 

Journal of the Air & Waste Management Association, 69:11, 1267-1276, DOI: 10.1080/10962247.2019.1654038

N/A N/A
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2. BEST AVAILABLE 

TECHNOLOGIES (BATS) AND 

BEST ENVIRONMENTAL 

PRACTICES (BEPS)
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THE BEST AVAILABLE TECHNOLOGY WON’T ALWAYS BE 
AVAILABLE DUE TO CAPEX AND OPEX
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THE BEST AVAILABLE TECHNOLOGY WON’T ALWAYS BE 
AVAILABLE DUE TO CAPEX AND OPEX

Plus, the most financial-attractive 

solutions work under the “adding 

to the mixture” principle, which in 

turn can backfire into exchanging 

one problem for another
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KEY BEST ENVIRONMENTAL PRACTICES FOUND CONSIST OF

• Enclosing processing operations

• Improving building envelope to block escape of indoor air

• Temporarily enclosing outdoor cultivation during emission’s peak

• Use an odour qualification instrument

• Actively manage odour mitigation activities

• Timing harvest with periods of low ozone levels (outdoors)

• Make use of a good HVAC system, avoiding under/oversizing

• Have an Air Emissions Management Plan

Sources:

Metro Vancouver, A Proposed Emission Regulation for Cannabis Production and Processing Operations in Metro 

Vancouver; 2019. 

Denver Public Health and Environment, Cannabis Environmental Best Management Practices Guide; 2018.
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3. KEY GAPS ON CANNABIS AIR 

EMISSIONS 



14

KEY GAPS IDENTIFIED IN THE REVIEW WERE:

1. Developing a database of cannabis terpenes emissions by strain and stage of 

cultivation cycle. 
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KEY GAPS IDENTIFIED IN THE REVIEW WERE:

1. Developing a database of cannabis terpenes emissions by strain and stage of 

cultivation cycle. 

2. Identifying odorous compounds other than terpenes emitted by strains. 

3. Developing guidelines for CCF siting that consider location of sensitive receptors, size 

of the facility, BVOC emissions, and odor exposure.

4. Develop Guidelines for an “Air Emission Management Plan of Cannabis Cultivation” 

considering occupational and community exposure
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4. OCCUPATIONAL HAZARDS –

THE INDOOR AIR QUALITY OF 

CANNABIS CULTIVATION 

FACILITIES (CCFS)
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WORKERS AT CCFS ARE EXPOSED TO 

Pesticides and 

Fungicides
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MAIN FINDINGS OF THE REVIEW

• Presence of Botrytis cinelea (a.k.a “gray mold”) in workers’ breathing zone
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MAIN FINDINGS OF THE REVIEW

• Presence of Botrytis cinelea (a.k.a “gray mold”) in workers’ breathing zone

• Endotoxins in air samples was higher during processing activities, such as grinding, 

although the reported levels were below occupational exposure limits

• Particle mass concentration (PMC), particle number concentration (PNC), and terpene 

concentrations are elevated during manipulation tasks (e.g., trimming, sorting, 

prerolling, etc.).

• High THC levels in swap surface samples (up to 53,000 ng/100cm^2)
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• An interview of CCF workers found that 71% presented some work-related symptoms, 
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MAIN FINDINGS OF THE REVIEW

• An interview of CCF workers found that 71% presented some work-related symptoms, 

and the majority of symptoms (65%) was respiratory.

• An European Commission has provided tentative limits for indoor terpene 

concentrations, ranging from 40 to 400 ppb. Using these limits, both illegal and legal 

facilities were found to exceed the lowest standard and, without control technologies, 

the highest standard as well. 

• However, when compared to individual terpene exposure guidelines (e.g., 90 ppm for 

D-limonene short-term exposure), observed concentrations are far from exceeding the 

standard.
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MAIN FINDINGS OF THE REVIEW

• A study* reported the “acceptability level” and “intensity” of odors arising from stem 

harvesting at each life stage based on a panel of six volunteers.

*Mazian, B.; Cariou, S.; Chaignaud, M.; Fanlo, J. L.; Fauconnier, M. L.; Bergeret, A.; Malhautier, L. Evolution of 

temporal dynamic of volatile organic compounds (VOCs) and odors of hemp stem during field retting. Planta 

2019, 250, 1983−1996. 
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MAIN FINDINGS OF THE REVIEW

• A study* reported the “acceptability level” and “intensity” of odors arising from stem 

harvesting at each life stage based on a panel of six volunteers.

• The panel found the odors very unacceptable (−4.3 harvested at seed maturity and 

−4.9 after flowering on a 0 to −5 scale) and of average intensity (3.3 harvested at seed 

maturity and 3.5 after flowering on a 0 to 5 scale)

• However, 6 people is a small panel, and more (larger) studies are needed

*Mazian, B.; Cariou, S.; Chaignaud, M.; Fanlo, J. L.; Fauconnier, M. L.; Bergeret, A.; Malhautier, L. Evolution of 

temporal dynamic of volatile organic compounds (VOCs) and odors of hemp stem during field retting. Planta 

2019, 250, 1983−1996. 
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5. INDUSTRY GUIDELINES
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UP TO THE DAY OF PUBLICATION THERE WERE 5 SOURCES OF 
INDUSTRY GUIDELINES

Guide to Worker 

Safety and Health 

in the Marijuana 

Industry 

(Colorado – USA)

Cannabis Industry 

Health and Safety 

(California – USA)

Health and safety in 

cannabis cultivation 

(British Columbia –

CAN)

Cannabis and 

Impairment in the 

Workplace 

(WSPS)

Occupational 

Health and Safety 

in the Cannabis 

Industry

(Special Issues –

12 papers)

https://deohs.washington.edu/sites/default/files/documents/Guide-to-Worker-Safety-and-Health-in-the-Marijuana-Industry_FULL-REPORT.pdf
https://www.dir.ca.gov/dosh/cannabis-industry-health-and-safety.html
https://www.worksafebc.com/en/resources/health-safety/information-sheets/health-safety-cannabis-cultivation?lang=en
https://www.wsps.ca/resource-hub/job-aids/job-aid-cannabis-and-impairment-in-the-workplace
https://academic.oup.com/annweh/issue/64/7
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6. KEY GAPS ON OCCUPATIONAL 

EXPOSURE SCIENCE INSIDE CCFS
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KEY GAPS IDENTIFIED IN THE REVIEW WERE:

1. Conducting occupational hazard assessments that distinguish between users and 

nonusers. 

2. Assessing toxicological impacts of exposure to terpene oxidation products and 

odorous compounds emitted from CCFs. 

3. Developing an exposure standard for terpene and oxidation products concentration in 

indoor facilities and ambient air near CCF.

4. Developing an exposure standard for odour concentration in indoor facilities and 

ambient air near CCF.



37

THANK YOU!
Co-op students:

Stefan Colbow

Rachel Habermehl

Chris Kelly

Julian Fawkes

Master students:

Melanie MacArthur

CCF team:

Naomi Zimmerman

Amanda Giang

Sahil Bhandari

Angela Eykelbosh

Sarah Henderson

Karen Xie

Funding: Project partners:


