
 

 

 

Exploring Options to Manage Emissions from 
Cannabis Production and Processing 

Operations in Metro Vancouver 
 

Cannabis Cultivation Emissions Estimate Methodology and 
Sensitivity Analysis 

November 13, 2019 

 
 

 



 

 
 

Cannabis Cultivation Emissions Estimate Methodology and Sensitivity Analysis| i 

Table of Contents 
Table of Contents ........................................................................................................................................... i 

List of Tables .................................................................................................................................................. i 

List of Appendices .......................................................................................................................................... i 

1.0 Introduction ....................................................................................................................................... 1 

2.0 Methods ............................................................................................................................................. 1 

2.1. Emissions Estimation .............................................................................................................................. 1 
2.2. Cannabis Cultivation Emission Factors .................................................................................................... 2 
2.3. Cannabis Cultivation Activity Rate .......................................................................................................... 3 

2.3.1. Growing Area ......................................................................................................................................... 3 
2.3.2. Biomass Yield ......................................................................................................................................... 3 
2.3.3. Growing Time ......................................................................................................................................... 4 

3.0 Results ................................................................................................................................................ 4 

4.0 Discussion / Conclusions .................................................................................................................... 5 

 

 

List of Tables 
Table 1– Cannabis Cultivation Emission Factor References ........................................................................ 2 

Table 2– Emissions Estimates based on EF #1, emissions per mass of dry biomass produced 
(low-emission vegetative stage) .......................................................................................................... 5 

Table 3– Emissions Estimates based on EFs #2-4, emissions per growing area (high-emission flowering 
stage) ..................................................................................................................................................... 5 

 

List of Appendices 
Appendix A — Detailed Data Tables 



 

 
 

Cannabis Cultivation Emissions Estimate Methodology and Sensitivity Analysis| 1 

1.0 INTRODUCTION 
Emissions of significant levels of volatile organic compounds from cannabis plants have been identified as 
potential contributors to the formation of harmful ground-level ozone and particulate matter in other 
jurisdictions where emissions from legal cannabis production are regulatedi,ii. Volatile organic compounds 
are air contaminants in Metro Vancouver’s air quality management program, and volatile organic 
compounds that participate in atmospheric photochemical reactions are listed in the Canadian 
Environmental Protection Act’s Schedule 1 “List of Toxic Substances”iii.  

Metro Vancouver estimated the regional amount of volatile organic compound emissions that could be 
discharged to the environment during the cultivation of cannabis to better understand the potential 
impacts on human health and the environment from insufficiently controlled emissions. In response to 
inquiries from industry stakeholders and input received during the first phase of consultation (June to 
October 2019) on a potential emission regulation for cannabis production and processing operations, 
Metro Vancouver staff have prepared this supplementary discussion document.  This document includes 
the source data used to prepare the emissions estimate presented during public engagement activities, 
as well as new information that has been released publicly since engagement activities began in 
June 2019.   

Purpose 

This document seeks to identify the range of possible emissions estimates given the possible variation 
and uncertainty in input data, and to provide clarity on calculation methodology and references for all 
input data. 

2.0 METHODS 

2.1. Emissions Estimation 

Emissions from uncontrolled air contaminant sources are typically estimated using the following 
generalized formula: 

𝐸 = 𝐸𝐹 × 𝐴      Equation 1 

where E is the total emissions (typically in mass units), EF is an emission factor, and A is an activity rate.  
The emission factor is a representative value that relates the quantity of contaminant released to the 
atmosphere with an activity associated with the release, and is usually expressed as the weight of 

                                                                 
i Wang C. et al, "Potential Regional Air Quality Impacts of Cannabis Cultivation Facilities in Denver, Colorado", 

Atmospheric Chemistry and Physics (2019) Preprint, DOI: 10.5194/acp-2019-479 
ii Samburova V. et al. (2019) "Dominant volatile organic compounds (VOCs) measured at four Cannabis 

growing facilities: pilot study results", Journal of the Air & Waste Management Association 1-10, DOI: 

10.1080/10962247.2019.1654038 
iii https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-

registry/substances-list/toxic/schedule-1.html 
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contaminant divided by a unit weight, volume, distance, or duration of the activity emitting the air 
contaminant (e.g., grams of volatile organic compounds emitted per dry mass gram of cannabis 
produced).  Emission factors are typically developed based on emissions sampling studies that relate 
measured releases of air contaminants with the activities that produced them. 

2.2. Cannabis Cultivation Emission Factors 

In order to estimate annual volatile organic compound (VOC) emissions from cannabis cultivation in the 
Metro Vancouver region, appropriate emission factors must be selected, and activity data must be 
developed.  Emissions data for cannabis cultivation is not available in well-established references such as 
the US EPA’s AP-42iv. Recent studies conducted by US academic researchers and regulatory agencies 
provide four references for emission factor data, which are expressed in two ways: VOC mass emissions 
per mass of dry plant biomass, and VOC mass emissions per plant.  Emission factor references are listed 
in Table 1 below, and full emission factor data and discussion for each reference are available in Appendix 
Table A1. 

Table 1– Cannabis Cultivation Emission Factor References 

EF # Reference Emission Factor Type 

1 Wang C. et al, "Leaf enclosure measurements for determining volatile 
organic compound emission capacity from Cannabis spp.", Atmospheric 
Environment 199 (2019) 80–87, DOI: j.atmosenv.2018.10.049 
 
Wang C. et al, "Potential Regional Air Quality Impacts of Cannabis 
Cultivation Facilities in Denver, Colorado", Atmospheric Chemistry and 
Physics (2019) Preprint, DOI: 10.5194/acp-2019-479 

VOC mass emissions per 
mass of dry plant biomass 

2 Samburova V. et al. (2019) "Dominant volatile organic compounds (VOCs) 
measured at four Cannabis growing facilities: pilot study results", Journal 
of the Air & Waste Management Association 1-10, DOI: 
10.1080/10962247.2019.1654038 

VOC mass emissions per 
plant 

3 Albee, C. (2018) "VOC Emissions from Marijuana Cultivation and 
Processing", 2018 California Air Pollution Control Officers Association 
Spring Membership Meeting, May 15, 2018 

VOC mass emissions per 
plant 

4 Southwell, J. (2017) "SRCAA Marijuana Air Emissions Sampling & Testing 
Project", Fall 2017 Professional Development Session, Air and Waste 
Management Association Inland Northwest Chapter 

VOC mass emissions per 
plant 

 

Based on Metro Vancouver’s engagement with the cannabis industry, it is staff’s understanding that the 
mass of cannabis biomass produced is not necessarily related to planting density (number of plants per 
growing area), but instead to the total available growing area.  This means that a few large plants or many 

                                                                 
iv https://www.epa.gov/air-emissions-factors-and-quantification/ap-42-compilation-air-emissions-factors 
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smaller plants will produce a similar amount of biomass within a given amount of growing area.  As such, 
Metro Vancouver reviewed data on total growing area and plant density presented in the publicly 
available study results for the emission factor (EF) studies #2, 3 and 4, and calculated emission factors on 
the basis of VOC mass emissions per growing area for each of these studies, as shown in Table A1. 

2.3. Cannabis Cultivation Activity Rate 

In addition to emission factors, an activity rate is required in order to estimate emissions from cannabis 
cultivation.  Based on the type of emission factors available, two types of activity rate estimates are 
required: total dry biomass yield (to use with emission factors from EF #1) and cannabis growing area (to 
use with emission factors from EF #2 to #4), together with the total time that cannabis cultivation is 
conducted each year.  Generalized emissions equation 1 above becomes equations 2 and 3 below: 

𝐸𝑉𝑂𝐶 = 𝐸𝐹𝑑𝑟𝑦 𝑚𝑎𝑠𝑠 × (𝐺𝐴 × 𝑌𝐷𝑀 × 𝑇)  based on EF #1      Equation 2 

𝐸𝑉𝑂𝐶 = 𝐸𝐹𝑔𝑟𝑜𝑤𝑖𝑛𝑔 𝑎𝑟𝑒𝑎 × (𝐺𝐴 × 𝑇𝐴)   based on EF #2 to #4 Equation 3 

where EVOC is total annual regional VOC emissions from cannabis cultivation, EFdry mass is the emission factor 
on a dry biomass basis (μgC / g hr), EFgrowing area is the emission factor on a growing area basis (g / day m2), 
GA is the total regional growing area (m2), YDM is the cannabis dry biomass yield per growing area (g / m2), 
and TA is the total growing time per year (days / year), adjusted to reflect growing periods when plant 
emissions are expected to be highest.  A discussion of each variable is provided briefly below. 

2.3.1. Growing Area 

Total regional growing area GA is estimated based on public reporting of cannabis cultivation facilities in 
Metro Vancouver.  In estimating this variable, Metro Vancouver has relied primarily on grower 
promotional material, news releases and media reporting.  Metro Vancouver used the facility growing 
area shown in Appendix Table A2, with references, to calculate the emissions estimate presented during 
phase 1 consultation and engagement activities.  More recent information on new facilities and expected 
expansion of existing facilities is shown in Appendix Table A3, with references.  Because Metro Vancouver 
is attempting to quantify the scale of potential emissions from the cannabis sector, our focus has been on 
projected facility size, rather than currently licensed facility size or currently active growing area.  Further, 
no adjustment for “flowering area” has been made, though Metro Vancouver understands that some 
facility area may not be used for cannabis plants in the flowering growth stage when emissions are at their 
peak.  Instead, as discussed below, an adjustment for percentage of time in flowering has been made.   
For the purposes of this analysis, based on the data outlined above, a range of 600,000 m2 to 1,400,000 
m2 of regional growing area is used. 

2.3.2. Biomass Yield 

In order to produce an emissions estimate using the emission factor from EF #1 based on dry biomass, 
growing area must be multiplied by dry biomass yield per area YDM in order to estimate total regional 
biomass production.  Yield data for cannabis is typically reported as saleable product per growing area, 
but the emission factor from EF #1 was developed based on total plant biomass, including non-saleable 
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leaves and stems.  As such, a conversion factor from saleable product to total plant biomass is also 
required.  Equation 4 below details the calculation of dry biomass yield per area YDM: 

𝑌𝐷𝑀 = 𝑌𝑃 × 𝐶𝐹𝑦     Equation 4 

where YP is product yield per area (g/m2) and CFy is the product yield to total biomass conversion factor 
(dimensionless).  Product yield and biomass conversion factor data are detailed in Appendix Table A4, 
with references.  For the purposes of this analysis, based on the data outlined in Appendix Table A4, a 
cannabis product yield range of 300 g / m2 to 800 g / m2 is used, and Product Yield to Total Biomass 
Conversion Factor range of 3.23 to 3.59 is used. 

2.3.3. Growing Time 

Finally, an annual regional estimate of cannabis cultivation VOC emissions requires an estimate of the 
total growing time per year TA.  The majority of cannabis growing in Metro Vancouver is projected to be 
carried out in either greenhouses or artificially lit indoor growing rooms, allowing for continuous growing 
throughout the year.  The effective number of full crops per year has been reported to range from 4 to 6v, 
with variation in the length of flowering periods driving the number of crops.  More important when 
considering emissions estimation is the percentage of total growing time during which significant VOC 
emissions are occurring.  Emission factor studies for EFs #2 to #4 all sampled emissions during the 
flowering period, which is reported to range from 60% to 80% of the total growth cycle, as detailed in 
Table A5.  As such, it is appropriate to select a total adjusted growing time TA that is aligned with the 
expected annual duration of flowering of 219 to 292 days per year based on the above percentage range 
and continuous year-round growing with allowance for down time for facility cleaning between crops.   

3.0 RESULTS 
Tables 2 and 3 present a range of estimates of the emissions from cannabis cultivation in Metro 
Vancouver, employing equations 2 and 3, as well as the input data ranges detailed above.  Each table 
presents:  

 the lowest estimate of uncontrolled emissions, based on the lowest values for all input variables,  

 the highest estimate, based on the highest values for all input variables, and  

 a midpoint estimate, employing either the midpoint value for input variables that have datasets 
of at least three values, or the average of the low and high range values where only two input 
data values are available.  

It follows that combining the available factors in different ways, such as a mid-point emission factor 
combined with the highest growing area and lowest growing time, will result in an emissions estimate 
between the value at the low end of the range and the value at the high end of the range. 

                                                                 
v Upland Agricultural Consulting (2019) “Commercial Cannabis Production in British Columbia: Best Available 

Control Technologies and Regulatory Oversight of Environmental Considerations”, report prepared for the BC 

Ministry of Environment 
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Emissions are estimated separately using the emission factors from EF #1 and Equation 2 for Table 2, and 
emission factors from EF #2 to #4 and Equation 3 for Table 3.  This was done to highlight the differences 
in input variables for each approach, but also because the emission factor in EF #1 was developed based 
on emissions during the vegetative growth stage, prior to the onset of flowering and therefore when 
emissions are particularly low relative to the overall emissions, while emission factors in EF #2 to #4 were 
developed based on emissions during flowering. 

Table 2– Emissions Estimates based on emission factors from EF #1, emissions per mass of dry biomass produced 
(low-emission vegetative stage) 

Variable Low  Midpoint High  Range  

Emission Factor EF 4.9 μgC / g hr 
(Rockstar Kush) 

5.9 μgC / g hr 
(Lemon Wheel) 

8.7 μgC / g hr 
(Critical Mass) 

1.8x 

Growing Area GA 600,000 m2 1,000,000 m2 1,400,000 m2 2.3x 

Product Yield YP 300 g / m2 500 g / m2 800 g / m2 2.7x 

Product Yield to Total Biomass 
Conversion Factor CFy 

3.23 3.41 3.59 1.1x 

Adjusted Growing Time TA 219 days x 24 hr / 
day 

255.5 days x 24 hr / 
day 

292 days x 24 hr / 
day 

1.3x 

Unit Conversion 1012 μg / t 1012 μg / t 1012 μg / t  

VOC Emissions EVOC 15.0 tVOC / year 61.9 tVOC / year 245.1 tVOC / year 15.4x 

 
 
Table 3– Emissions Estimates based on emission factors from EFs #2-4, emissions per growing area (high-emission 
flowering stage) 

Variable Low Midpoint High Range  

Emission Factor EF 2.50 g / day m2 
(EF #2) 

3.20 g / day m2 
(EF #3) 

5.12 g / day m2 
(EF #4) 

2x 

Growing Area GA 600,000 m2 1,000,000 m2 1,400,000 m2 2.3x 

Adjusted Growing 
Time TA 

219 days 255.5 days 292 days 1.1x 

Unit Conversion 106 g / t 106 g / t 106 g / t  

VOC Emissions EVOC 328.5 tVOC / year 817.6 tVOC / year- 2083.1 tVOC / year 6.4x 

 

4.0 DISCUSSION / CONCLUSIONS 
As the results in Tables 2 and 3 clearly indicate, there is no overlap between the emissions estimates 
calculated using the two different emission factor types.  This is likely due to two factors: the growing 
conditions, and the growth stage of the cannabis plants sampled in the development of the emission 
factors in EF #1.  The authors of EF #1 state “in these experiments plants were not grown at these ideal 
conditions, and thus the emissions measured here should be seen as a conservative estimate of the total 
amount of VOCs emitted from commercial facilities.”vi  Further, in a more recent paper that uses emission 
factors from EF #1 in an air quality modelling study, the authors state “Wang et al. (2018) only sampled 

                                                                 
vi Wang C. et al, "Leaf enclosure measurements for determining volatile organic compound emission capacity 

from Cannabis spp.", Atmospheric Environment 199 (2019) 80–87, DOI: j.atmosenv.2018.10.049 
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at two intervals during the vegetative stage, and it is not known how much EC [Emission Capacity] will 
change during other stages.”vii.  Taken together, these statements indicate that the EF #1 emission factors 
are unlikely to be representative of flowering VOC emissions from commercially grown cannabis plants. 

The sampling underpinning studies EF #2 to #4 was performed in indoor artificially lit commercial cannabis 
cultivation facilities, making these emission factors more likely to be representative of emissions rates 
expected in commercial growing facilities in BC. They were also measured during the peak flowering 
period, for which the growing time during the year was adjusted in the emissions calculations. By 
converting the emission factors from EF #2 to #4 to a growing area basis, uncertainty associated with 
assumptions around plant density is removed, addressing one of the concerns expressed by stakeholders 
during consultation.  The resulting emissions estimates are of the same magnitude as the emissions 
estimate previously presented by Metro Vancouver during consultation (871 tonnes of VOC per year), and 
the midpoint estimate presented in Table 3 is within 6% of the original estimate.  Total regional VOC 
emissions are estimated to be 48,300 tonnes per year, so the range of uncontrolled cannabis VOC 
emissions estimates of 328.5 - 2083.1 tonnes per year shown in Table 3 represent 1-4% of regional totals, 
with a midpoint estimate of 817.6 tonnes per year representing 2% of regional totals.  

As the results in Tables 2 and 3 make clear, the range of potential values for each input variable result in 
a broad range of emissions estimates, particularly for EF #1, due to its requirement for additional inputs 
to convert growing area to total biomass.  Further refinement in input data will help to narrow the range 
of the estimates, particularly as regionally specific data becomes more readily available.  Emission factors 
are an important area of focus, because relative to most other air emissions sources, the four available 
cannabis emissions studies referenced here represent a very small knowledge base.  As indicated during 
the consultation and engagement process, Metro Vancouver looks forward to working with cannabis 
producers operating in the region to further refine emissions estimates, as well as develop a quantitative 
understanding of the efficiency and reliability of existing emissions control measures. 

                                                                 
vii Wang C. et al, "Potential Regional Air Quality Impacts of Cannabis Cultivation Facilities in Denver, 

Colorado", Atmospheric Chemistry and Physics (2019) Preprint, DOI: 10.5194/acp-2019-479 



 

 
 

Cannabis Cultivation Emissions Estimate Methodology and Sensitivity Analysis| 7 

APPENDIX A — DETAILED DATA TABLES 

 
Table A1 – Cannabis Cultivation Emission Factors 

EF # Reference Published Emission 
Factor 

Area-based Emission 
Factor 

Discussion Limitations 

1 Wang C. et al, "Leaf enclosure measurements 
for determining volatile organic compound 
emission capacity from Cannabis spp.", 
Atmospheric Environment 199 (2019) 80–87, 
DOI: j.atmosenv.2018.10.049 
 
Wang C. et al, "Potential Regional Air Quality 
Impacts of Cannabis Cultivation Facilities in 
Denver, Colorado", Atmospheric Chemistry 
and Physics (2019) Preprint, DOI: 10.5194/acp-
2019-479 

4.9 μgC / g hr (Rockstar 
Kush), 
5.9 μgC / g hr (Lemon 
Wheel),  
8.7 μgC / g hr (Critical 
Mass) 

N/A Based on leaf enclosure sampling 
at 46 days of growth.  Emission 
factors are per total dry mass of 
plant, not dry mass of saleable 
buds. 

Authors note that emission factors 
are calculated based on sampling 
during vegetative growth, rather than 
flowering.  Further, study growing 
conditions were not optimized to 
match commercial growing facility 
conditions (ie CO2 enrichment, 
fertilizer use, light density). 

2 Samburova V. et al. (2019) "Dominant volatile 
organic compounds (VOCs) measured at four 
Cannabis growing facilities: pilot study results", 
Journal of the Air & Waste Management 
Association 1-10, DOI: 
10.1080/10962247.2019.1654038 

744 mg / day plant 3.20 g / day m2  Sampling was conducted when 
the plants were at their flowering 
growth stage and buds had 
reached full maturation.  Plant 
density was 4.3 plants / m2. 

Sampling was conducted at a single 
growing facility. 

3 Albee, C. (2018) "VOC Emissions from 
Marijuana Cultivation and Processing", 2018 
California Air Pollution Control Officers 
Association Spring Membership Meeting, May 
15, 2018 

1.3 g / day plant (0.24 
lbs / plant 12 week 
lifetime) 

2.50 g / day m2 Sampling was conducted when 
the plants were at their flowering 
growth stage and buds had 
reached full maturation. 
Weighted average plant density 
was 1.9 plants / m2. 

Emission factor calculation assuming 
steady state concentrations at 6 air 
exchanges per hour.  Actual air 
exchange rates not measured. 

4 Southwell, J. (2017) "SRCAA Marijuana Air 
Emissions Sampling & Testing Project", Fall 
2017 Professional Development Session, Air 
and Waste Management Association Inland 
Northwest Chapter 

2.38 g / day plant (1.04 
lb / day 200 plants) 

5.12 g / day m2 Sampling was conducted when 
the plants were at their flowering 
grow stage, on average 58 days of 
growth.  Average plant density 
assumed to be 2.15 plants / m2. 

Emission factor calculation assumes 
steady state concentrations at 12 air 
exchanges per hour.  Actual air 
exchange rates not measured. 
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Table A2 – Potential Growing Area Estimate used in Emissions Estimate presented during Consultation and Engagement 
Facility Area (ft2) * Date Reference 

Agrima  600,000 August 22, 2018 https://www.newswire.ca/news-releases/ascent-industries-corp-provides-canadian-operations-
update-691433111.html 

BC Tweed (Aldergrove) 1,300,000 April 3, 2018 https://www.straight.com/cannabis/1052431/photos-inside-bc-tweed-largest-licensed-cannabis-
greenhouse-world 

BC Tweed (Delta) 1,700,000 May 8, 2018 https://www.vancourier.com/news/east-delta-will-be-home-to-world-s-biggest-legal-pot-
greenhouse-1.23295889 

Pure Sunfarms 1,030,000 July 30, 2018 https://www.globenewswire.com/news-release/2018/07/30/1543765/0/en/Emerald-Health-
Therapeutics-Cannabis-Joint-Venture-Pure-Sunfarms-Receives-Sales-License-from-Health-Canada-
for-1-1-Million-Square-Foot-Greenhouse.html 

Vintage Organics 125,000 February 2019 https://www.rubiconorganics.com/wp-content/uploads/2019/02/Rubicon-Corporate-Presentation-
February-2019-vF.pdf 

Zenabis 2,091,880 October 2018 https://www.zenabis.com/our-facilities/ 

Total Area 6,846,880 
(636,096 m2) 

  

 * NOTE: Area reported here is total area, with no adjustment for “flowering area” or non-cultivation use. 
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Table A3 – Revised Potential Growing Area Estimate based on Updated Reference Materials, October 2019 
Facility Total Area (ft2) 

* 
Date Reference 

Agrima Botanicals (Maple Ridge) 15,000 November 10th, 
2017 

https://www.straight.com/cannabis/993881/maple-ridge-based-agrima-botanicals-can-finally-call-
itself-licensed-producer 

Agrima Botanicals (Pitt Meadows) 40,000 Aug. 22, 2018 https://www.newswire.ca/news-releases/ascent-industries-corp-provides-canadian-operations-
update-691433111.html 

Agrima Botanicals (Pitt Meadows) 600,000 Aug 22, 2018 https://www.newswire.ca/news-releases/ascent-industries-corp-provides-canadian-operations-
update-691433111.html 

BC Tweed Joint Venture 
(Aldergrove) 

1,300,000 April 3rd, 2018 https://www.straight.com/cannabis/1052431/photos-inside-bc-tweed-largest-licensed-cannabis-
greenhouse-world 

BC Tweed Joint Venture (Delta) 1,700,000 May 8, 2018 https://www.vancourier.com/news/east-delta-will-be-home-to-world-s-biggest-legal-pot-
greenhouse-1.23295889 

Benchmark Botanics Inc.  174,240 Undated https://www.benchmarkbotanics.com/operations/pitt-meadows-greenhouse-operations.html 

Emerald Health Botanicals Inc. 1,150,000 October 18, 2017 https://www.globenewswire.com/news-release/2017/10/18/1149111/0/en/Emerald-Health-s-
Two-Cannabis-Production-Expansion-Sites-Progressing-for-Legalized-Adult-Use-Market-in-
2018.html 

Glen Valley Cannabis ? May 30, 2019 https://vancouversun.com/cannabis/cannabis-business/cannabis-investing/plans-for-langley-
cannabis-grow-operation-raise-concerns 

Propagation Services Canada Inc. 2,200,000 Dec 12, 2018 https://www.newswire.ca/news-releases/agraflora-organics-to-focus-on-cannabis-flowering-in-its-
2200000-square-foot-greenhouse-702552311.html 

Pure Sunfarms Canada Corp. 4,800,000 Apr 01, 2019 https://www.newswire.ca/news-releases/village-farms-international-s-pure-sunfarms-doubles-
targeted-annual-production-to-150-000-kilograms-by-exercising-its-option-on-village-farms-
owned-1-1-million-square-foot-delta-2-greenhouse-facility-830489279.html 

Tantalus Labs Ltd. 120,000 Jun. 22, 2019 https://www.mapleridgenews.com/news/tantalus-says-city-holding-up-expansion/ 

Vintages Organic Cannabis 
Company Inc. 

565,000 February 2019 https://www.rubiconorganics.com/wp-content/uploads/2019/02/Rubicon-Corporate-Presentation-
February-2019-vF.pdf 

Zenabis Ltd. (Aldergrove) 453,000 August 27, 2019 https://www.zenabis.com/docs/zenabis-presentation.pdf 

Zenabis Ltd. (Langley) 2,100,000 Undated https://www.zenabis.com/our-facilities/ 

Zenabis Ltd. (Pitt Meadows) 218,000 August 27, 2019 https://www.zenabis.com/docs/zenabis-presentation.pdf 

Total Area 15,435,240 
(1,433,980 m2) 

  

 * NOTE: Area reported here is total area, with no adjustment for “flowering area” or non-cultivation use. 
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Table A4 – Cannabis Product Yield and Biomass Conversion Factor 
Variable Value Reference Discussion 

Cannabis Product Yield, Indoors 300 – 800 g / m2, 
average 500 g / m2 

Chawla, S Ed. (2006) “Review of the world cannabis situation”, 
Bulletin on Narcotics Volume LVIII, Nos. 1 and 2, United Nations 
Office on Drugs and Crime 

From page 30 discussion. 

Cannabis Product Yield to Total Biomass 
Conversion Factor, #1 

3.23 Chawla, S Ed. (2006) “Review of the world cannabis situation”, 
Bulletin on Narcotics Volume LVIII, Nos. 1 and 2, United Nations 
Office on Drugs and Crime 

Ratio of total harvest dry plant weight of 32 
391 g and dry plant yield 10 020 g, from the 
Netherlands office of Medical Cannabis 
(Figure I) 

Cannabis Product Yield to Total Biomass 
Conversion Factor, #2 

3.59 Wang C. et al, "Potential Regional Air Quality Impacts of 
Cannabis Cultivation Facilities in Denver, Colorado", 
Atmospheric Chemistry and Physics (2019) Preprint, DOI: 
10.5194/acp-2019-479 

Ratio of average dry plant weight of 754g 
and average dry bud mass per plant of 
210g, both based on analysis of 
Washington State Liquor and Cannabis 
Board data. 

 
Table A5 – Cannabis Growth Period Flowering Time Range 

Growth Stage Low High Reference 

Growing Area Preparation 1 week (7%) 1 week (7%) Based on discussion with industry stakeholders during engagement activities. 

Rooting, Vegetative Growth 4 weeks (29%) 2 weeks (14%) Upland Agricultural Consulting (2019) “Commercial Cannabis Production in British Columbia: Best Available 
Control Technologies and Regulatory Oversight of Environmental Considerations”, report prepared for the BC 
Ministry of Environment, Section 3.1 

Flowering 9 weeks (64%) 11 weeks (79%) Upland Agricultural Consulting (2019) “Commercial Cannabis Production in British Columbia: Best Available 
Control Technologies and Regulatory Oversight of Environmental Considerations”, report prepared for the BC 
Ministry of Environment, Section 3.1 

Total 14 weeks 14 weeks  

 
 



 

 
 

 


