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Abstract: On October 17, 2018, the Cannabis Act came into effect and non-medical
cannabis became legal in all Canadian provinces and territories. Federal and provincial
efforts focused on how cannabis would be sold and consumed, but hardly touch on the
considerations for growing and cultivation. Issues such as nuisances and governance
emerge in this fledgling field without any indication from public officials that these will be
addressed. This paper makes recommendations at both the provincial and municipal
levels on how to best adapt current land use regulations to minimize nuisances, ensure
the most appropriate lands are used for cannabis production and permit economic
prosperity for cannabis producers.
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Introduction

Until July 2001 Canada had a strict prohibition on cannabis, meaning it was illegal to
purchase, possess and grow cannabis in any way shape or form. The Controlled Drugs
and Substances Act 1996 introduced the Marihuana for Medical Purposes Regulations in
2001 (Department of Justice A, 2020). This allowed people with a prescription from their
licenced medical practitioner to either grow their own cannabis or purchase some from
Health Canada. Prior to 2001, there was an exception in Section 56 of the Controlled
Drugs and Substances Act that provided some people with legal dried cannabis. Though,
the Marihuana for Medical Purposes Regulations was the first law that actively permitted
a specific type of access to cannabis (Health Canada, 2016). Many changes have been
made to the Controlled Drugs and Substances Act and different regulations have been
introduced to allow for market actors to grow medical cannabis for the federal
government, adjust the types of medical cannabis that are offered and so on. On October
17,2018, the Cannabis Act 2018 came into effect. Via this act, the Government of Canada
legalized the consumption, purchasing and possession of cannabis for non-medical
purposes in all provinces and territories, and repealed and replaced the Access to
Cannabis for Medical Purposes Regulations.

This major paper is concerned with the legalization of non-medical cannabis in Canada,
as per the Cannabis Act, prepared and overseen by Health Canada. Non-medical
cannabis is also often referred to as cannabis, recreational cannabis, weed, pot, dope,
ganja, grass, marijuana and many other names. However, seeing as this is an emerging
academic field, | feel as if | have a responsibility to lay the foundation for proper discourse
around cannabis. Arguably, one of the most culturally common names for cannabis, and
the most common name in regulations, is ‘marijuana’ and/or ‘marihuana’, the latter being
the phonetic way to pronounce the term. In my own writing, | do not use either term since
they have a racist history and were used to oppress racialized groups in the United States
during prohibition in the 1920s and again during the American ‘War on Drugs’ (Halperin,
2018). This word has been used to imply that only racialized groups consume cannabis
and that it propagates acts of violence, all while belitting the important cultural
relationship shared between the substance and many groups. For several indigenous
nations, cannabis plays an important role in cultural celebrations and medical practices
(Delamont, 2018). The reality of the matter is that cannabis is a substance used by many
people of all walks of life for a multitude of reasons, all of which do not merit racialized
slander. The words ‘marijuana’ and/or ‘marihuana’ are used throughout this paper, but
only when referring to previous or current legislation. As a result, | encourage all to change
the words used when engaging in any discussions about cannabis.



In the 21st century, cannabis has kept its cultural and medical significance. During the
2020 COVID-19 (novel coronavirus) pandemic, all liquor and cannabis stores in Ontario,
including the provincial online delivery store, were mandated to stay open and serve their
respective communities (Mosleh, 2020). During the crisis, alcohol and cannabis were
considered an essential service to help those with dependency issues retain access to
their substances. Although withdrawal symptoms from cannabis are less severe and
won’t have the same long-term health repercussions as withdrawing from alcohol, access
to cannabis was treated as crucial in order to help those with anxiety, pain relief and
mitigation of alcohol withdrawal symptoms (Mosleh, 2020). Eventually cannabis stores
were closed due to the increasing measures to prevent social interactions. The obvious
contrast to make is that prior to October 2018, non-medical cannabis was illegal and
possession in large amounts would merit a criminal record. In 2020, just two years post-
legalization, cannabis businesses made it past the first round of service closures and
were deemed an essential product during a time of crisis.

The legalization of non-medical cannabis has now opened up new avenues of research
in Canada. Seeing as cannabis is now a legal consumable good and deemed essential,
there’s a need to understand the policies surrounding the cultivation of cannabis prior to
its manufacturing and distribution. The research question that | intend to answer is what
additional legislative land use changes need to be made to accommodate cannabis
production in Ontario and what are the current efforts being undertaken in municipalities?

To answer these questions, | have divided my research into five section. The first section
goes into the details of cannabis production, the distinctions between indoor and outdoor
methods of growing cannabis, and the energy requirements for these facilities. The
second section in this paper looks into the current issues that are being faced by
producing cannabis at such a large scale. These first two sections serve as foundations
for understanding what cannabis is and its legislative status. Section 3 dives into the
current legislation and governance of cannabis in Canada, as well as begin discussing
the question of land use. It is within this section that | discuss the current planning and
land use tools that exist in Ontario for regulating how cannabis can be cultivated. Topics
such as normal farm practices, the Ontario Provincial Policy Statement and zoning by-
laws are elaborated on. The fourth section looks at what efforts a few municipalities in
Ontario have made to address the issue of regulating cannabis within their jurisdiction.
Section 5, the final section, is my policy recommendations on the best ways to regulate
cannabis in Ontario.



Methodology

| use a land use planning lens as my primary analytical framework. Answering my
research questions through this lens is advantageous because it serves as truly novel
research for commercial cannabis cultivation in North America and opens up further
discussion on the topic.

Over the course of my research, | present and lay out the current policies on non-medical
cannabis in Canada and Ontario and their legal scope. In order to prepare for this
research, | have read over the Canadian Cannabis Act, Cannabis Regulations, the
Ontario Cannabis Statute Law Amendment Act and the Cannabis Licence Act. While
reading these pieces of legislation, | found the federal and provincial documents primarily
focused on cannabis as a product and commodity, largely ignoring its cultivation as a
crop. | found this to be an issue since the commercial growth of cannabis occurs within
municipal boundaries and municipalities need guidance to adjust their land use
regulations to sufficiently protect their community and offer support for the private sector.
However, municipalities have not been able to understand or research all of the
complexities at play when cultivating cannabis. The private sector, which is not bogged
down by the same political bureaucracies, is able to react much faster. The problem with
this is that municipalities have an objective to best serve their community. However,
cannabis growers may take advantage of the lack of any updated land use regulations
and develop their operations in lands not best suited for this.

This major paper uses primarily a qualitative approach. My research is comprised of
findings from news articles, blog posts, public documents, municipal staff reports and
legislation from the Canadian government, the Province of Ontario and municipalities. At
this point there is limited academic literature due to the fact that this field of research is
still emerging, and it will be some time before substantial peer-reviewed academic
discourse becomes available. | have conducted interviews with land use professionals in
the municipalities of Vaughan and Pelham to help me navigate some of their current
zoning regulations and any proposed changes. The sole intent of these interviews was to
gain a better understanding of information that was already available to the public and
reiterate the municipality’s public stance on cannabis cultivation.

A best land use study traditionally is conducted by planners to establish what lands are
best suited for a specific activity. Determining the best lands for cannabis cultivation is
different than most other activities since it has been strictly prohibited and illegal for almost
a century. The academic literature and research available for cannabis has been mostly
conducted using data from illegal growing operations. Data from these sources can
involve ethical concerns, inaccurate findings and reduced scales (Mills, 2017). The legal
non-medical cultivation industry takes place in legal facilities, approved by Health



Canada, independent of any other activities, the details of which are to be discussed later
in this paper. Best land use studies often involve tracking energy and water usage to
determine the location of municipal infrastructure best suited to service the activity. With
illegal growing operations, this type of data collection can be inaccurate since issues of
power theft emerge or more often than not, have not been tracked in the first place (Mills,
2017). The academic study of cannabis is currently in its seedling stage and its criminal
past proves to be a challenge for it to grow any further. There’s a dire need for primary
research to be conducted by public institutions in order for it to flower.

Key considerations found in this paper include the distinction between fully enclosed
indoor production, open-air outdoor production, and greenhouse production. Establishing
the differences between these three methods serves to better understand how cannabis
is produced. These are important to understand since they all present different land use,
political and economic issues and cannot be treated identically. In Section 1, | categorize
only ‘indoor vs. outdoor production’ and include greenhouses within the ‘indoor’ category
because of its similar energy and building requirements as a fully enclosed facility. In
sections 4 and 5, greenhouses are compared to outdoor facilities because of the
designated land it would occupy. Another major topic touched on in this paper is the issue
of nuisances. Obnoxious odours and light pollution are major factors in the cannabis
industry and are arguably the biggest concern for residents and municipalities. This is
also what makes cannabis different from many other municipal activities and is discussed
at great length throughout every section.

The fourth section looks at how 7 municipalities in Ontario have reacted to the legalization
of non-medical cannabis and if their zoning regulations have been adjusted. These 7
municipalities were chosen because they were located within 150 kilometres of Ottawa
and Toronto, Ontario’s 2 largest urban centres. This buffer was selected because it is
where a significant portion of cannabis production activities are taking place in Ontario.
Municipalities such as Brantford, Pelham, Niagara-on-the-Lake and Arnprior have been
mentioned in several news articles throughout my preliminary research and | wanted to
dive deeper into their zoning by-laws. Aurora, Pembroke and Vaughan were then selected
because they each represented different approaches to the cannabis question, while still
having sufficient public-facing information explicitly discussing cannabis. The intention of
all of this reading and qualitative assessment is to make recommendations at both the
provincial and municipal levels for best ways to adjust land use regulations and zoning
by-laws to ensure that cannabis can be grown in a way that is safe for all residents and
economically viable for producers. This involves determining which lands are optimal for
growth, while minimizing the negative impacts on the community.



Section 1 — Cannabis Production

The regulation of the commercial production of cannabis is at the heart of this major
paper. As planners and city officials embark on this journey to identify how planning
regulations translate to the cannabis industry, it is important to understand what is being
regulated. This section aims to familiarize the reader with cannabis as a plant. | begin this
section by giving a high-level view of the way cannabis is produced from planting the seed
to harvesting the plant along with explaining the particularities of commercial production
and the nuisances involved. In Canada, there are three ways to produce cannabis: indoor
production, outdoor production and plant production for individuals. Since only the first
two methods allow producers to apply for a commercial growing licence from Health
Canada, | focus my attention on these scenarios. With the exception of how it is presented
within the Cannabis Act, individuals growing their own cannabis plants for personal
consumption is not featured in this research.

Why do we grow and consume cannabis? Tetrahydrocannabinol, commonly known as
THC, is one of over 100 cannabinoids found in cannabis. A cannabinoid is a chemical
compound specific to the cannabis plant that binds itself to the brain’s neural receptors
when consumed (Lland, 2016). Amongst its nearly 100 counterparts in the cannabis plant,
THC is specifically renowned for its dominant and abundant euphoric properties.
Cannabis serves medicinal and recreational purposes, notably consumed for pain
reduction, relaxation, sedation, and hunger stimulation (Lland, 2016). Experiencing these
side effects after consuming cannabis is what has been socially known as being ‘stoned’.
Some less pleasant side effects can include increased anxiety, paranoia and dizziness.
Medical professionals have often prescribed medical cannabis primarily for pain, increase
appetite and anxiety relief (Cooke et al., 2020).

Royal Queen Seeds (2019), a cannabis producer from the United Kingdom and online
store, has described the following 5 steps to produce high quality cannabis. Although
climate and geography play a role in all farming and food production, the following process
provides a general understanding on how to grow cannabis.

Step 1: The first step is to identify a plot, add good quality mineral-rich soil, lightly cover
the seed and water daily. Germination is the process where the roots try to break out of
the seed to reach the soil and starts right when you put the cannabis seed into its plot.
This is the first 1-7 days (Royal Queen Seeds, 2019).

Step 2: The seedling stage is when one blade of the cannabis plant begins to come out
of the soil and only has one ‘finger’. A cannabis plant’s leaf typically has 5-7 fingers.
These fingers are the distinct features of the cannabis leaf that serve as a brand for the



cannabis industry (see figure 1). At the seedling stage, a cannabis plant requires 18 hours
of direct light (natural or LED), needs to be maintained at 20—-25 degrees Celsius, 70%
humidity and lasts approximately 14 days (Royal Queen Seeds, 2019).

Z P PN Bl
Figure 1: The image to the left is the socially recognized symbol and logo for cannabis, which is based on
the leaf that is demonstrated in the right image. The pointed leaf ends are called ‘fingers’. A leaf normally
has 5-7 fingers, a sign that the cannabis plant is growing properly is when the first finger penetrates the
soil after one week of being planted. This leaf does not possess any THC, nor does it produce any
psychoactive effects. Images taken from Tiny House Staff, 2019.

Step 3: The vegetative stage is when the plant starts to mature and may need to be
transferred to a new container unless initially planted in the largest container. This stage
is when the leaves and roots mature, and the plant experiences the most of its growth. It
is recommended that plants remain at 20-24 degrees Celsius for optimal growth
conditions, with humidity reduced to 50%. These conditions promote the likelihood of a
THC rich female plant. Male plants produce significantly less THC and require more
plants and resources to create a THC potent product and are therefore not as desirable
to produce. This stage can take anywhere between 2—-8+ weeks and require 18+ hours
of LED light if growing indoors. There are subtleties in the types of cannabis plants, their
roles in the production and sex that impact how they should enter the vegetative stage;
however, these are not pertinent to this major paper.

Step 4. The flowering stage is when the sex of the plant is revealed. Female and
hermaphrodite plants produce a significant amount of THC. The buds gathered from
female plants are used to make loose-leaf packages, cannabis cigarettes and
psychoactive oils. Male plants produce less THC and are often used for the production of
psychoactive oils, body products (massage oil, skincare, etc.) textiles and non-
psychoactive food products. When in the flowering stage, cannabis plants require a drier
heat, with temperature increases nearing 28 degrees Celsius and humidity around 40—
50%. Flowering only commences at the end of the summer and the beginning of autumn



when grown outdoors. In contrast, flowering is initiated when the indoor facilities adjust
the climate.

For the female and hermaphrodite plants that produce THC potent plants, there are two
principal strains of cannabis: Indica and Sativa, and several hybrids of the two strains.
Indica plants require a flowering process approximating 7—10 weeks, compared to the
10-14 weeks for Sativa (Royal Queen Seeds, 2019).

Figure 2: This is a THC potent bud, extracted from a female plant. Buds are the final product after extraction,
curing and drying of the cannabis plant. These can be packaged as they are and intended to be smoked in
cannabis paraphernalia or can be further processed into cannabis cigarettes or oils. Image taken from
Haze, 2019.

Step 5: Harvesting and curing cannabis plants is the final step, occurring only when the
plant is removed from its container and trimmed. The most important part of the curing
process is to ensure that the extracted cannabis can dry without any mold. Therefore, the
plants are placed in airtight containers (fill the container to approximately % full). The
containers are opened twice a day for the first two weeks to monitor for mold and replace
the stale air. Following this, the containers only need to be opened once or twice a week
for another 2 weeks, then the cannabis is ready for consumption (Royal Queen Seeds,
2019).



Figure 3: Located inside a greenhouse, cannabis is grown in individual parcels of land that are
carefully measured to ensure maximal growing space. Image taken from Cumbers, 2019.

Growing good quality cannabis is different from many other crops because of the plant’s
very specific needs and growing conditions. As identified, cannabis requires nearly
constant access to light, carefully monitored humidity controls and meticulous
dehumidification, making it a very high maintenance plant. In order to satisfy the specific
requirements of cannabis, there needs to be sufficient facilities and land use regulations
to support it.

Indoor Operations

An indoor cannabis facility is currently the dominant way to grow in Ontario and Canada.
For the purposes of this research, an indoor cannabis production facility is defined as a
building that houses the growing of the cannabis plant and/or a greenhouse operation.
Indoor operations also allow for regulated temperatures and a controlled environment
(Hennings, 2016). For the purposes of this research, these two growing styles are looked
at together since they both require meticulous temperature and light control.

Now found to be inaccurate, the original perceived advantage of growing indoors is more
consistently aesthetically pleasing flowers with a higher THC concentration (Hennings,
2016). However, these perfectly controlled conditions have significant energy demands.



Greenhouses also allow for the production of cannabis to occur year-round. Greenhouses
allow for the sun’s heat to pass through its transparent or translucent walls, which heats
the soil and plants (Hennings, 2019). Once these structures are heated, the greenhouse
traps the infrared radiation that the soil and plants release themselves, ensuring
continuous heat even during colder months. Artificial light sources are available in
greenhouses to ensure a constant source of light (Hennings, 2019).

In order to build and operate a greenhouse in Ontario, an applicant is required to:

“Obtain a ‘Permit of Take Water if it uses a minimum of 50,000 litres of water per

day from a lake, river, groundwater stream or ponds;

- Get approval from the Ministry of the Environment, Conservation and Parks to
discharge sewage, including stormwater, process water and sanitary sewage;

- Get approval to use, operate, establish, alter, extend or replace new or existing
sewage works;

- Properly store and handle pesticides; and

- Hold a pesticide licence or permit such as the Greenhouse/Interior Plant

exterminator or Grower Certificate to apply certain pesticides” (Ministry of
Environment, Conservation & Parks, 2019).

In their article Carbon Footprint of Indoor Cannabis Production, Evan Mills (2017) has
conducted extensive energy consumption research in regard to cannabis production in
California. Mills’ research has merged findings from greenhouses and indoor operations,
which makes it difficult to compare these two growing methods in this study. Much of the
data collected by Mills are to be interpreted as generalizations and have a considerable
margin of error as a result of the complicated legal history of cannabis.

Due to the proprietary and often illicit nature of cannabis cultivation, data are intrinsically
uncertain. Key uncertainties are total production and the indoor fraction thereof, and the
corresponding scaling up of relatively well-understood intensities of energy use per unit of
production to state or national levels could result in 50% higher or lower aggregate results.
Greenhouse-gas emissions estimates are in turn sensitive to the assumed mix of on- and off-
grid power production technologies and fuels, as off-grid production (almost universally done
with diesel generators) can—depending on the prevailing fuel mix in the grid—have
substantially higher emissions per kilowatt-hour than grid power. Final energy costs are a direct
function of the aforementioned factors, combined with electricity tariffs, which vary widely
geographically and among customer classes. The assumptions about vehicle energy use are
likely conservative, given the Ilonger-range transportation associated with interstate
distribution. Some localities (very cold and very hot climates) will see much larger shares of
production indoors and have higher space-conditioning energy demands than the typical
conditions assumed here. More in-depth analyses could explore the variations introduced by
geography and climate, alternate technology configurations, and production techniques. (Mills,
2017: p. 59).

1 Data on the amount of water needed to operate a cannabis facility is insufficient at this current time. It's unclear if 50,000 litres is
an appropriate average amount of water necessary to supply a cannabis greenhouse.



This extracted paragraph is important to consider when conducting energy research
involving cannabis in Ontario. Similar to California, Ontario is a significant land mass
subject to large differences in temperature, weather, water, land and other factors. Moving
forward in this field of research in Ontario will require several different studies in different
geographies of the province before we can make definitive statements about the energy
requirements and greenhouse gas emissions of cannabis production. Some of the
produced research is helpful in beginning to understand some of the complexities of
energy uses in the cannabis industry. In 1996, California officials saw a 50% rise in per
capita residential power usage in Humboldt County where the cultivation of medical
cannabis was permitted, compared to other regions in California (Mills, 2017). Much of
these power demands come from the need for powerful lights that operate for prolonged
periods of time. Mills goes into further detail about how power is used in indoor facilities.

Specific energy uses include high-intensity lighting, dehumidification to remove water vapour
and avoid mold formation, space heating or cooling during non-illuminated periods and drying,
preheating of irrigation water, generation of carbon dioxide by burning fossil fuel, and
ventilation and air-conditioning to remove waste heat (Mills, 2017: 59).

As found in Jonathan Caulkins’ Estimated Cost of Production for Legalized Cannabis
(2010), the value of cannabis production is often incorrectly compared to that of industrial
hemp. Hemp is a legal product to grow that is used and praised for its versatility, often
used as industrial rope and in textiles (Hu & Lim, 2007; Caulkins, 2010). However, as
identified in the Caulkins article, studies regarding hemp production have been conducted
by unreliable sources and the total costs per acre lowballed since they excluded land and
overhead costs.

Indoor facilities are able to produce cannabis at all times, often yielding as much as 6
crops per year (McLaren et al., 2008). For this reason, producers try to maximize the
number of plants that can be grown in a 12-month period and grow plants more densely
and harvest when they are smaller (McLaren et al., 2008; Caulkins, 2010). This contrasts
with outdoor operations. For the most part, outdoor production yields one cycle of
cannabis plants, which means that the plants can be spaced out and harvested as the
plants are able to grow and mature, therefore producing much larger plants and yielding
more cannabis in one growth cycle (Caulkins, 2010). The accelerated growth cycle of a
cannabis plantindoors is due, as mentioned, to the early extraction of buds from the plant,
as well as an increase in indoor carbon dioxide (CO2) levels, as much as 4 times the
natural levels (Mills, 2017). Mills also reports that the immediate exposure of such high
levels of COz2 over a shorter period of time could possibly reduce the final energy tally. As
most people would assume, the largest factor contributing to the high energy levels of
cannabis production is the industrial lights. These lights are reported to be 500-times
brighter than recommended for reading, and nearly identical to those used in hospital
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operating rooms. A close runner-up for most energy required is the ventilation systems,
which change the air in a growing room nearly 30 times an hour (close to 60 times the
rate in the average single detached dwelling) (Mills, 2017).
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Figure 4: This figure highlights that 4,600 kilograms of carbon dioxide is required to produce one kilogram of
cannabis, grown from an indoor operation located in Northern California, USA (Mills, 2017).

The above-used data is all speculative, context-based and subject to error since the
academic study of cannabis is still in its fledgling stage. In order to move forward with any
policies, municipalities, provinces and the Canadian federal government need to conduct
reliable research on the energy requirements required to produce cannabis for different
periods of time in various geographies. The results of this possible research would help
municipalities prepare for the added burden to their energy grids and incorporate these
into their environmental initiatives. Seeing as this is now legal in Canada, the research
can be done with much more ease than in prior years.

When wanting to build a cannabis production facility, municipal administrators and
operators need to consider the equipment requirements for the actual structure. James
Lowe and Benjamin Franz (2018), proven entrepreneurs in the North American cannabis
industry for over a decade, published a blog article in ConstructionCanada.net entitled
Building Successful Indoor Cannabis Cultivation Facilities, which discusses the optimal
floor plans and specialized equipment required in a cannabis facility. General
considerations are outdoor landscaping, mechanical and electrical equipment placement,
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COzlevels, parking, shipping and receiving, building heights and the interior layout of the
facility. From a planning perspective, the interior layout is less pertinent for the purposes
of this major paper but is crucial for a successful operation.

As previously mentioned, these facilities have large COz2 requirements and need of
storage tanks. Lowe and Franz (2018) recommend that these tanks be located as close
to the building as possible in order to reduce the number of pipes that actively transport
the CO2. A design challenge, particular in repurposed buildings are supportive columns.
Columns minimize the floor space for cultivation (Lowe & Franz, 2018). A very relevant
building concern for planners and those involved in municipal governance is height. Lowe
and Franz (2018) have addressed the importance of keeping the cultivation area of a
cannabis production facility relatively short, with a height between 4 and 4.5 m, in order
to ensure the perfect microclimate for production. A final consideration, which could
address some of the nuisance issues (which is identified and discussed below), are that
there should be no windows in the cultivation areas, “the movement of the sun and moon
would interrupt the plants’ light cycle (which is carefully controlled using artificial lighting
for optimum growth) and windows also pose an unnecessary security risk” (Lowe & Franz,
2018).
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Figure 5, Taken from Lowe and Franz (2018) Building Successful Indoor Cannabis Cultivation Facilities.
The above image shows a layout of a 11.1148 sg/m repurposed meat packing plant, being retrofitted as a
cannabis production facility, which is expected to produce 907 kg (2000 Ib) of cannabis per month.
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Outdoor Operations

The merits of growing cannabis outdoors in the open air generates a wide variety of
conflicting opinions. In several US states, many believe that cannabis grow in the open-
air is less potent with THC when compared to that of indoor-grown cannabis. According
to studies conducted by the United States Federal Government, cannabis connoisseurs,
the State of California, and 48North (one of the major cannabis producers in Canada),
this notion is not proven and the THC potency of the cannabis crops grown in either
condition is reported to be similar when following best practices (Mills, 2017; McLaren et
al., 2008; Carruthers, 2019; 48North, 2019; Hennings, 2016). The biggest difference, as
mentioned in the previous section, is that outdoor operations can only yield one harvest
per year (Caulkins, 2010). Seeing as outdoor producers aren’t hurrying to grow new crops
of plants, they are able to focus on the one batch that is being cultivated. This means that
the plants can be spaced out to ensure maximal growth and maturing, producing a higher
concentration of buds per plant. In contrast, indoor operations densely plant the seeds
and harvest the buds before the plant reaches full maturity (Caulkins, 2010).

Another point of debate between indoor vs. outdoor growing are the costs of production.
Jeannette VanderMarel, Co-Chief Executive Officer of 48North, is one of the few people
in North America to have directly overseen the operations and financials of both an indoor
and outdoor cannabis production facility. As quoted in the London Free Press,
VanderMarel states that “it costs 25 cents to grow a gram of marijuana outside, compared
to $1 for greenhouse-grown cannabis and $2 for plants grown indoors” (VanderMarel, as
cited by Carruthers, 2019; Subramaniam, 2019). These are just the operating costs of an
already built facility, and exclude the initial overhead required (Subramanian, 2019). It is
less expensive to construct an outdoor facility, and less expensive to maintain. However,
they yield less cannabis per year and therefore need to sprawl to grow larger quantities.
In Ontario, there is currently only one approved and functional outdoor open-air cannabis
facility, the Good:Farm, operated by 48North. Located in the City of Brantford, this unique
operation is 100 acres (404,685 sq/m) and expected to supply over 40,000 kilograms of
cannabis in one growing season (48North, 2019; Carruthers, 2019; Carruthers, 2018).
Currently, it is unclear what the specific energy demands are for this operation.

Mills (2017) writes that, compared to indoor operations, a significant proportion of the
energy used in outdoor farms is for water pumping and transportation. Much of Mills’
research on the topic of outdoor production focuses on smaller scale illegal operations,
using outdated farming techniques and therefore not be pertinent for this study.

Outdoor farms are not without their advocates. Cannabis retailer, Mark Spear, predicts:
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’[...] indoor [grows] are going to become dinosaurs in the next five to 10 years,” [...].
“There’s going to be a handful of them that produce exceptionally high-quality flower—
top shelf—and people will pay for it, but that might be 10 percent of the market. The
rest will be greenhouse or outdoor’ (cited in Delamont, 2018).

Important considerations from a land use perspective for these types of farms are the
security and fencing requirements, and proximity to pesticides from nearby farms.
Sections 63 to 72 of the Cannabis Regulations outline security and facility requirements.
The requirements do not explicitly mention how these facilities need to be designed, but
instead have objectives that designs must consider such as “the site must be designed in
a manner that prevents unauthorized access” (Department of Justice B, 2020). This does
not explicitly require a fence, but many facilities have used fences to satisfy this
requirement. Other requirements include separate physical barriers for each operating
area, 24/7 video surveillance with records kept for a minimum of 365 days after recording,
and intrusion detection systems (Department of Justice B, 2020). Pesticides are another
consideration for outdoor production and are discussed in the next section.
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Section 2 — Issues with Cannabis Production

The discussions between municipalities and private cannabis growers largely revolve
around indoor versus outdoor cannabis growing operations. Based on my media analysis,
it is my current assessment that municipalities generally advocate the use of indoor
facilities, while the private industry pushes for outdoor operations. Municipalities seem to
be primarily concerned with odour mitigation and they make the assumption that indoor
facilities are the most efficient way to mitigate odours (Coles, 2018; Coles, 2019; Audet,
2019; Haupert, 2018; Hein, 2017; Subramaniam, 2019). Growers seem to prefer outdoor
growing operations since there are fewer overhead costs. This seems like a logical
conclusion on their part, since the Cannabis Act requires growers to finance and build
their operation before being able to apply for a grower’s licence (Department of Justice,
2019). By having an outdoor grow, growers can minimize the time and costs required
between applying for a cultivation licence and their overhead expenses. Growing
outdoors would reduce significant upfront costs, but there is still the consideration that the
climate in Canada isn’t optimal for outdoor growth, although it is possible and feasible
(Subramaniam, 2019). Despite these debates, both ways to grow bring forward questions
around sustainability, nuisance, energy consumption and quality of the cannabis (Coles,
2019). This section goes further into the specific nuisances that emerge from growing
cannabis and the complications brought on by pesticide approvals.

Nuisances

In the context of farming and agriculture, a ‘nuisance’, according to the Ontario Ministry
of Agriculture, Food and Rural Affairs generally takes form in the 7 following ways:
“Odours emanating from manure handling and storage;

- Light from greenhouses at night, or farm equipment used at night;

- Vibration from trucks, fans, or boilers;

- Smoke from burning tree pruning, or other organic wastes;

- Flies from manure, or spilled feed;

- Noise from crop drying fans, or irrigation pumps; and

- Dust from field tillage equipment, or truck traffic” (2019).

These nuisances represent the main acceptable reasons to lodge a formal complaint
against a farming operation, although this list is not exhaustive. According to several news
articles in rural municipalities, the odour and the light emitted by the cultivation of cannabis
seem to be the large concerns for those residing near a cannabis production site
(Canadian Press, 2019; Audet, 2019; Audet, 2018; Coles, 2018).

A significant nuisance for cannabis is the odour that it produces. A report from Public
Health Ontario, a Crown corporation, found that cannabis crops release what are known
as volatile organic compounds (VOCs). VOCs are chemicals that when exposed to
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regular room temperatures have a high vapour pressure, meaning these can evaporate
into the atmosphere at very low temperatures and can be odorous (Public Health Ontario,
2018). Rice et al. (2015), cited in Public Health Ontario’s report (2018: 2), have “identified
over 200 different VOCs from packaged cannabis samples.” During the analysis of VOCs,
it can be difficult to track which produces the notorious smell associated with cannabis.
The presence of a high concentration of one particular volatile chemical may not be the
cause for odours. The growing conditions play a large role in the VOCs chemical reaction
and can change the potency of the smell. Chemical volatilization changes for many
reasons, whether it's the time allowed for the leaves to dry, outdoor temperature
conditions, etc., making it difficult for both tracking which chemicals produce odours and
establishing strict and regular monitoring of odours for indoor and outdoor facilities (Public
Health Ontario, 2018). According to the website MedicalJane, an online self-declared
expert forum on all scientific matters pertaining to cannabis, and an article from Dr. Laura
Haupert, the odours from cannabis are produced when terpenes (hydrocarbon molecules)
are secreted from the cannabis plant during prolonged light exposure (MedicalJane, n.d;
Haupert, 2018). The VOCs produced from cannabis crops have been deemed a public
annoyance, but not physically harmful to anyone exposed to the odours. There is no
research available for the psychological repercussions of being exposed to cannabis
odours in this way.

As identified previously, the production of cannabis in greenhouses and indoors requires
a significant amount of bright artificial light. In greenhouse settings, the light emitted can
be an even larger concern for residents than the odour during production. In an example
from the Town of Pelham, light pollution is the most pressing concern, said long-time area
resident Josh Miner

"At night, it’s ridiculous... | can walk in my backyard and it’s bright as day," he said. Still, Miner
recognizes the economic boost the industry brings and has positioned himself to benefit from
it. His business Fenwick Pie Co. is near one of the cannabis cultivators in Pelham and has
seen an influx of customers as a result. "People do need to realize that heavy industry is dead,
orit’s on its way to dying. And if people need jobs—that’s a job," Miner said. A pungent aroma
is a common by-product of any industry, he adds. "The way | look at it, we’'ve been an
agricultural area forever and | grew up near a chicken farm," Miner said. "So there’s a negative
smell there as well, but nobody has stopped raising chickens’ (Josh Miner, Pelham resident as
quoted by the Canadian Press, 2019).

Historically, there have been various ways that municipalities have dealt with nuisances,
obnoxious and noxious odours. One solution utilized in North America is to change a
zoning designation to allow for obnoxious odours (Valverde, 2019). As expected, in
almost all cases, these exclude residential and commercial areas and mostly are modified
industrial and agricultural designations. Currently, in Ontario, the principal method of
handling nuisance complaints is through the Normal Farm Practises Protection Board
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(Valverde, 2019; Ministry of Agriculture, Food and Rural Affairs 2019). The NFPPB is an
appeal body that handles nuisance cases in Ontario. This body’s authority and mandate
is discussed in greater depth in the next section.

Section 85 of the Cannabis Act outlines that cannabis producers need to prevent odours
in their production facilities. “The building or part of the building where cannabis is
produced, packaged, labelled and stored must be equipped with a system that filters air
to prevent the escape of odours”. This requirement only applies to indoor production
facilities. Through the process of amending their Zoning By-Law, the City of Brantford
found that open-air growing, greenhouse facilities and sites that do not strictly follow
Health Canada’s guidelines produce the most odour. This is followed with their
assessment that completely interior and enclosed production operations mitigate and
mask most nuisances, including light emissions (Brantford Staff Report No. 2020-6,
2020). Therefore, the best way to grow cannabis in regard to nuisance control is by
conducting the operation in a completely enclosed building.

Pesticides

Pesticide control is a significant factor in the production of cannabis. Under the Cannabis
Act and the Pest Control Products Act, the Government of Canada has established
stringent requirements to ensure that cannabis, whether fresh, dried or oil, has a minimal
amount of pesticides and other artificial agents (Health Canada, 2019 A).

The language within the Cannabis Regulations goes so far as to state that “cannabis that
is a cannabis product or that is contained in a cannabis accessory that is a cannabis
product must not contain any substance other than the cannabis” (Department of Justice,
2020, B). However, subsection 93.2 expresses that the only exceptions are the maximum
limits set forward by Health Canada in the Pest Control Products Act. In order to ensure
the quality of the cannabis and its safety for consumption, a sample from each batch of
cannabis from every production facility needs to be tested. The results need to indicate
that there are minimal parts per million (PPM) of a certain pest control product on the
cannabinoid product. On January 2 of 2019, Health Canada published an official list of
pesticide residue thresholds for cannabis plants and oils (Health Canada, 2020). This list
is only for the permitted thresholds of the 96 pest control products that may leave a
residue on dried cannabis and oil extracts. The actual list of permitted pesticides that may
be actively used during production to treat the plant is much smaller and limited to 28, per
the federal government’s Pesticide Label Search tool (Health Canada, 2020). A concern
for these tight requirements is that there is a limit where producers may grow their
cannabis since they cannot be at risk of having neighbouring crops contaminate the
cannabis via pesticide drift. Pesticide drift, according to Ontario Ministry of Agriculture,
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Food and Rural Affairs (2016 A), “is the aerial movement and unintentional deposit of
pesticide outside the target area”.

The Province of Ontario also has a role to play in how pesticides are used for greenhouse
and farming operations. These include the requirements to:

store, handle and apply pesticides carefully;
keep detailed pesticide application logs;

ensure respirators are sealed from exposure to air and are not stored in pesticide storage areas;
create a spill response plan so that everyone knows their role in the event of a significant spill;
keep absorptive material near pesticide storage areas to deal with any minor liquid spills;

ensure that everyone who uses pesticides receives training in both pesticide safety and practical
application skills; and,

e mix pesticides and load the application equipment in a separated area (Ministry of Environment,
Conservation & Parks, 2020)

Health Canada’s vigilant and frequent testing of cultivated cannabis samples are to
ensure it meets the low pesticide residue levels it has outlined. Outdoor operations can,
therefore, only be placed in areas where it can guarantee it won’'t be contaminated
(Carruthers, 2019; Health Canada, 2019 A).

The disposal of cannabis is a significant issue in Ontario. As per lawyers at Willms &
Shier, Butler and Jackiw (2019):
Licensed cannabis processors and cultivators are authorized to destroy cannabis
by methods that: (i) do not expose any individual to cannabis smoke or vapour,
and (ii) meet all applicable federal, provincial and municipal environmental
protection legislation.

Regardless of this mandate, there is no real solution for this issue that satisfies all of
Health Canada’s requirements (Butler and Jackiw, 2019). This is a significant
environmental consideration since it involves better understanding water management,
energy consumption, and waste treatment, all while minimizing odour impacts during the
disposal process. My understanding is that immediate and further research is needed to
address this important gap. These considerations, important as they are, are currently
beyond the scope of this paper. An additional gap in the literature is the water
requirements for cannabis production. Several reports have come out of the State of
California’s Department of Fish and Wildlife discussing the amount of water required to
sustain the cannabis industry. However, these have been rebutted by cannabis think
tanks and research centres and therefore it wouldn’t be appropriate to use this
information. At the time this major paper was written, there is no consistency amongst
multiple credible sources with regards to information on water usage rates and therefore
is not a part of this study.
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Section 3 — Legislative Framework

Federal Legislation

There are several pieces of legislation guiding the Canadian cannabis industry. The
Cannabis Act (Bill C-45), overseen by Health Canada and the Department of Justice, is
the overarching legal document outlining the roles, responsibilities and details of the
legalization of cannabis. The Cannabis Act “creates a legal and regulatory framework for
controlling the production, distribution, sale and possession of cannabis in Canada”
(Health Canada, 2018). This Act gives the Canadian Government its authority to create
regulations and policies that guide how cannabis is consumed, manufactured and
produced in Canada. The Cannabis Act is primarily supported by two regulations:
Cannabis Regulations and Industrial Hemp Regulations (Health Canada, 2019 B). These
regulations are consistent with the purpose and intent of the Cannabis Act, while acting
as a more specific source of guidance for Canadians on how to apply the Cannabis Act.
Included in these regulations are requirements for what cannabinoid products may be
sold, how much dried cannabis one individual may possess on their person at a time and
how many plants one dwelling unit can grow for self-consumption (household and not
individuals per dwelling unit).

Part of the federal mandate outlined in the Cannabis Act is to oversee licencing for
production facilities. Health Canada is the only public institution in Canada that may issue
a licence for production. There are currently 6 types of licences available in Canada:
cultivation, processing, analytical testing, sales, research and cannabis drug licence
(Department of Justice, 2019). This major paper is mostly concerned with the cultivation
licence for the growth and production of cannabis but may refer to processing activities
(transforming cannabis into a consumable product). In order to obtain a cultivation
licence, a producer must fully finance and build the operation (Department of Justice,
2019). This process requires a lot of upfront costs and significant access to capital.

The Canadian government has delegated certain responsibilities to provinces and
territories: the manner in which cannabis can be sold, the location of retail stores, the way
in which stores operate and who may sell cannabis (Health Canada, 2019). To address
the growth of cannabis, Health Canada has set guidelines for those seeking to grow
cannabis recreationally and manages which applicants receive permits to grow. They
have set certain rules regarding what physical and cybersecurity measures growers need
to follow (Health Canada, 2019). These security measures, under the Cannabis
Regulation Part 4, Section 62—72, include the following: the site’s perimeter needs to be
monitored; the site must be designed to prevent unauthorized access; the site must have
an intrusion detection system which must be operated and monitored at all times;
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operation and storage areas must be surrounded by a physical barrier; these same areas
must also be monitored by surveillance systems at all times to prevent illicit activities; and
grow areas must be monitored only at the entry and/or exit points.

Bill 36, the Cannabis Statute Law Amendment Act, is the Province of Ontario’s policy
which oversees the use and sale of cannabis in Ontario. It is the province’s response to
Health Canada’s Cannabis Act, after being mandated to facilitate sales and distribution
of cannabis. This provincial act determines where cannabis can be publicly consumed
(i.e., smoking in parks, on sidewalks, etc.). Statute 2 of Bill 36 brings to life the Cannabis
Licence Act, administered by the Alcohol and Gambling Commission of Ontario (AGCO)
(Kirkpatrick & Salafia, 2018). This act defines Ontario’s selection and administering
process for the sale of cannabis in retail locations. Current aspects of production and
manufacturing have been left to municipalities to facilitate. There are significant provincial
stakeholders involved in regulating the manufacturing and production of cannabis, such
as the Ministry of Agriculture, Food and Rural Affairs, the Ministry of the Environment,
Conservation and Parks, and the Ministry of Municipal Affairs and Housing.

The discussions and recommendations conducted in this paper focus primarily on land
for cannabis production, although another component it considers is the manufacturing
of cannabis goods, such as oils, pre-rolled cannabis cigarettes (commonly known as
‘joints’), measuring and packaging of the buds, amongst other products. The Health
Canada Packaging and Labelling Guide for Cannabis Products, created under the
Cannabis Regulations, states in its Background section that,

The Cannabis Regulations set out requirements pertaining to how cannabis and cannabis
products must be packaged and labelled prior to sale, distribution or export. Specifically, the
regulations require plain packaging and labelling for all cannabis products with restrictions on
logos, colours, and branding. Cannabis products must be packaged in a child-resistant
container and be labelled with the standardized cannabis symbol, the mandatory health
warning message, and include specific product information (e.g., brand name of the cannabis
product, class of cannabis, delta-9-tetrahydrocannabinol (THC) and cannabidiol (CBD)
information, licence holder information). These measures aim to reduce the risks of accidental
consumption and overconsumption as well as reduce the appeal of cannabis products to young
persons while providing consumers with the information they need to make informed decisions
before using cannabis.

Licence holders are responsible for complying with the Act and Regulations, and other
legislation that may apply to them or their activities. Health Canada does not review or pre-
approve packages and labels of cannabis products” (Health Canada C, 2019)

While the federal guide goes into further details about the specific requirements for
packaging, this information shows that cannabis producers must follow stringent
requirements, which has zoning and land use implications that need to be considered by
municipal officials and local producers.
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Provincial Tools

Without going too deep into the weeds of land use planning governance in Ontario, I
provide a brief overview of how authority and power percolate to municipal decision-
making. In the current governance structure set by the Constitution Act 1867, a Canadian
province has the final authority on how lands within its boundary can be used, with certain
exceptions which fall under the federal government’s jurisdiction (airports,
telecommunications towers, military bases, indigenous lands, and a few others) (Foran &
Harrington, 2019). Born from this authority and responsibility is the Planning Act
R.S.0 1990, Chapter P.13, more commonly known as the Planning Act. Municipalities as
corporate entities and governing bodies are created by the Ontario Municipal Act, but
their legal authority on how land is used stems from the Planning Act (Foran & Harrington,
2019). Since this authority is delegated by the Province, municipalities need to create
policies and regulations that are consistent with and conform to provincial laws. This
section shall go into details about the tools and regulations that are created from the
Planning Act. Proverbially speaking, the Province designed the sport, built the stadium,
painted the lines, and hired the referees, and municipalities are now the ones who need
to play the game while respecting the rules.

Provincial Policy Statement:

All planning matters in Ontario are required to be consistent with the Provincial Policy
Statement (herein referred to as ‘PPS’). The PPS was most recently updated in 2020
under Section 3 of the Planning Act as a foundation for “regulating the development and
use of land” (Ministry of Municipal Affairs and Housing, 2020b). This means that zoning
regulations created by municipalities that impact land use must be written and
implemented in a way that supports the spirit and intent of this provincial policy. Below is
a policy extract, which is the most relevant to the discussion around cannabis production.

Section 2.3.3.2 of the PPS reads as: “In prime agricultural areas, all types, sizes and
intensities of agricultural uses and normal farm practises shall be promoted and protected
in accordance with provincial standards” (Ministry of Municipal Affairs and Housing,
2020Db).

The intent of this policy is to encourage a diversity of agricultural and farming activities in
lands that have been designated as agricultural. While limiting what can be grown on this
land does not respect the intentions of the Province’s legislation, guiding a facility towards
particular uses can fall within these parameters.

It is important to understand the specificity of the language used. Some of the key words

” 1

to note are “prime agricultural areas”. “Prime agricultural areas,” meaning the physical
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land, are what are being regulated under this policy and not the actual agricultural
activities themselves or the facilities. The Planning Act and the PPS only have the
authority to regulate land and how it is used.

The City of Brantford has proposed an amendment to their zoning by-law to change
several definitions, including the introduction of a ‘Cannabis Production and Processing
Facility’ definition, which is proposed to be permitted in their Light Industrial lands. Their
proposed amendment goes into details about this very policy and justifies that their
approach to amend their zoning by-law is attractive and consistent under the PPS.

The proposed amendments are not restricting where the growing of cannabis can occur; rather
they are directing the processing of the crop to industrial zoned areas where full municipal
services are available and where the lands are not impacted by sensitive and incompatible
uses such as residential or institutional uses. This will also ensure that lands intended for future
growth are not sterilized (Brantford Staff Report No. 2020-6, 2020).

This example, which is discussed in greater depth in sections 4 & 5, demonstrates the
limitations of the PPS. The intent of the PPS is to support agricultural activities within
agricultural lands. The proposed changes to the City of Brantford zoning by-law regulate
a facility and not an agricultural activity, therefore permitting them to respect the intention
of the PPS, all while limiting where cannabis may be grown. Cannabis grown on industrial
lands are not subject to the same nuisance concerns as those on agricultural lands in the
eyes of the PPS, since the PPS discusses agricultural uses only on agricultural lands. By
moving cannabis cultivation facilities to industrial lands, the governance structure
changes and therefore authorities such as the Ministry of Agriculture, Food and Rural
Affairs are not involved (Ministry of Agriculture, Food and Rural Affairs 2019; Ministry of
Municipal Affairs and Housing, 2020 B).

The Right-to-Farm

Should the Ontario Ministry of Agriculture, Food & Rural Affairs (herein referred to as
‘OMAFRA’) consider cannabis a ‘normal farm practice’ in a specific jurisdiction, it would
be protected under the Farming and Food Production Protection Act, which protects from
many nuisance complaints and restrictive zoning by-laws. The caveat here is that
cannabis may be grown but may not be subject to the same protections as other crops.
Yet, this is the case for all agricultural activities. The United States of America started
implementing ‘right-to-farm’ legislation in 1963. In Canada, Manitoba was the first
province to create this type of act in 1972, in order to protect their farmers’ interests’
(Laverty, 2008) (McCormally, 2007). “As their popular name suggests, “right-to-farm” laws
are a form of statutory protection of farmers. While laws vary from jurisdiction to
jurisdiction, their main purpose is to protect farmers from lawsuits, primarily those based
on nuisance” (Laverty, 2008:2).
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