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Whether you are building new, scaling up, 
or retrofitting an existing facility, success is 

based on a myriad of variables.  
This whitepaper reviews factors you need to consider to 

make the best decisions for your project, including: local 

climate and weather; structure type; water, airflow 

and temperature; HVAC; compliance issues; 

and odor control strategies.
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Facility Design Considerations for a  
Cannabis Greenhouse
 

What You Need to Know About Cannabis Greenhouses

EVERY GROWER HAS DIFFERENT EXPECTATIONS for quality and yield, and grow experiences range sig-
nificantly. Some farmers might have started growing cannabis in a basement or warehouse before trying a 
greenhouse, while others might have started growing in a field, legally or illegally, before deciding to move to 

a greenhouse for a more controlled environment.
Nadia Sabeh, President and Founder of Dr. Greenhouse, Inc., added cannabis consulting to her Sacramento, 

California-based agricultural and mechanical engineering firm’s services five years ago. In that time, she’s met 
growers with an array of backgrounds. Still, the first thing she starts with is helping growers recognize that a 
greenhouse crop is susceptible to the weather outside.

The most important considerations for a greenhouse cultivation facility design for growing cannabis start with 
local temperatures, humidity, and light. Considering the purpose of a greenhouse is to combat the elements, 
focusing on weather is the starting point for necessary equipment.

“People underestimate the power of solar radiation,” Sabeh says. “They think about light, but with light also 
comes heat, and you need to find ways to manage the heat. In the winter, you can take advantage of solar radia-
tion and the sun. It can be 20°F but sunny, and you might need to heat it.” 

Greenhouses were designed to allow people to grow plants in Northern climates like Canada and upstate New 
York. Temperatures are controlled with heat and low-grade energy. 

“That’s where the greenhouse effect can be beneficial,” Sabeh says. “However, sunshine in southern climates 
is a double-edged sword when it comes to light and heat because it takes energy to remove the heat from solar 
radiation.”

Sabeh encourages every grower to invest in a movable shade system. 
“Some people try to air condition greenhouses. But by using a shade curtain, you can reduce the amount of 

cooling by 30% to 40%,” she says. “That’s significant.”
Depending on a location, odor control can be a huge challenge in greenhouses, considering outside air is being 

brought in, taking on heat and compounds that are blown out. And since odor control is heavily regulated, and 
growers want natural sunlight, air conditioning is often explored and sometimes implemented to contain odors 
inside the greenhouse.

“The problem is the cost of air conditioning and energy to operate equipment is enormous,” Sabeh says. “For 
a 30,0000 square-foot facility, the cost was $2.5 million just for an air conditioning system, while a convention-
al system (ventilation with evaporative cooling, a pad and fan system with evaporative walls and big fans) would 
cost about $100,000,” Sabeh says. “That same air conditioning system can cost $2 million, while a pad and fan 
system (depending on the size) can cost about $20,000 (electricity only).”
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 What You Need to Know to Design a Successful and Profitable Cannabis Greenhouse

Greenhouse Versus Warehouse? It Depends
Cannabis can be a fickle crop, sensitive to light, and prone to mold and mildew, so you need the best growing environment you can get 
for your cannabis crop. When it comes to deciding between indoor growing in a warehouse or a greenhouse, there aren’t any obvious 
answers. Both types of growing have their pros and cons. 
The location of your greenhouse should factor into your decision, as natural light levels vary in different regions. If you are thinking about 
a greenhouse for your cannabis grow, you’ll want to take into consideration the climate and weather to determine the lighting needs for 
your area. The cannabis strains you plan on using can also come in to play because different strains respond differently to various growing 
conditions. You will also want to account for compliance and licensing requirements in your state before making any final decisions. 

Let’s look at some of the differences between greenhouse growing and warehouse growing.

GREENHOUSES WAREHOUSES

Greenhouses harness the power of the sun, which 
results in better light quality. However, the weather 
determines how much light plants receive, so supple-
mental lighting may be needed.

Supplemental lighting is a must.

You must work around climate and weather Climate and weather are not factors. 

Photosynthesis is greater in greenhouses Photosynthesis not as efficient 

Energy-efficient, significant energy savings Lighting and other systems drive up energy costs. 

Costs less per pound to grow cannabis due to electricity 
costs

Costs more per pound to grow cannabis due to  
electricity costs

More difficult to secure a glass facility Easier to secure

Odor control more difficult to maintain Odor control easier to maintain

More difficult to fully control the environment. Offer complete control of the production process,  
including room temperature and air circulation

Fewer restrictions on plant height and yield Restricted plant height, depending on available  
vertical space

Some strains adapt better to the greenhouse  
environment

Some strains adapt better to a warehouse environment

Venting and greenhouse height help control humidity Humidifiers needed to control humidity

Whatever you decide, let your end goal, and your budget, guide your decisions, and choose the facility that 
works best to optimize your production and provide you with the most efficiencies.

Design Decisions That Impact Yield and Efficiencies
Other essentials for a cannabis greenhouse include an irrigation system, which is the most important daily 

function to make as simple as possible. Exhaust fans and wet pads set-ups that account for airflow needs cannot 
be overlooked. And the blackout system must be reliable. All the rest are add-ons. 

Water, airflow, and blackout all seriously impact yield.
Michael Dukes, Director of Agricultural Operations at Greenpoint Research in Ft. Lauderdale, leads the com-

pany’s cultivation and processing design operations. With nearly 20 years of experience cultivating high-THC 
cannabis and high-CBD hemp in nearly every growing environment and medium, Dukes says it all matters, from 
seed starts and fertilizers to location of the greenhouses where drift can be a factor. 

“Problems start from the ground up,” he says, noting that a lot of people prefer to use a HEPA filtration system 
as mitigation from pathogens like pollen and mold.

Like other experts, Dukes says getting the right consultant is key, particularly someone who is specifically 
geared toward growing cannabis in a greenhouse with a background in construction.

“What facility decisions can impact yield? All of them. If we look at it as a whole pie, the number one goal is 
more yield, and it starts with a better facility,” Duke says. “The angle of the sun and light distribution are import-
ant. A greenhouse with not as much exposure to the sun can have a 20% decline in efficiency or yield.” 

“If you plant outdoors in May 
and harvest in October, you can 
extract enough oil out of larg-
er, more robust plants to make 
enough profit to last until the next 
season.” — Travis Higginbotham, The Hemp Mine
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Dukes has consulted and established numerous licensed cultivation and extraction facilities across the country 
and internationally, including Florida, Colorado, New York, Washington, Oregon, California, Arizona, New Mexico, 
Colombia, the Caribbean, and Spain.

“Regionality and seasonality are the two largest factors for greenhouse construction,” says Dukes, who is also 
Co-founder of Greenpoint Research. “A greenhouse in Alaska has different needs than one in Florida.”

Building a Cannabis Greenhouse for Compliance
Designing a cannabis greenhouse isn’t all about the location you choose and the equipment you install. 

Compliance is a big consideration when building a facility. Regulations vary tremendously by county and state, 
but experts say there are some commonalities that medicinal and adult-use cannabis growers need to be aware of 
when building or retrofitting a greenhouse to be compliant with government regulations.

One of the first places to start is by researching your state’s regulatory policies to meet requirements. Then it’s 
time to consider safety concerns, common violations, risks for worker safety, and even liability issues.   
Some challenges are fire departments, fishing and wildlife, and building departments with code enforcements.

“Those three come in and run the show. If you don’t meet their criteria, you don’t move forward,” says Eric  
Brandstad, a greenhouse, farm, and cannabis industry expert who has been in the industry for more than 27 years. 

Common Challenges With Compliance
From overloaded electrical systems and non-compliant construction to unapproved CO2 enrichment systems and 

occupying a space without a certificate of occupancy, growers run into all sorts of challenges when designing and 
building a new greenhouse for cannabis growing or retrofitting an existing greenhouse.

Michael Sassano, Founder and CEO of Solaris Farms in Las Vegas, operates a large-scale hybrid greenhouse. 
Whether you’re running a small or large greenhouse operation, he says when building a new greenhouse in an 
area used to cannabis rules and regulations, generally, the building department will be well acclimated to the 
dos and don’ts. 

“The issue comes when you start adding internal equipment that was not previously approved since much of 
the construction doesn’t require the installed equipment to be listed,” Sassano says. “If you didn’t plan all the 
equipment in advance, then adding more electrical for future needs is a must. Aspects like non-compliant con-
struction, unapproved CO2, and occupying space without 
a certificate of occupancy is a danger to you and your 
employees and may not allow you insurance or end you 
up in jail if someone should get endangered. Retrofitting 
a greenhouse is more of a process that involves getting it 
re-purposed for use and de-contamination.”

Cannabis greenhouse construction is the same as for 
any other plant. However, Sassano says growers can be 
overzealous in their approach and use of equipment. They 
should conform to standard agricultural practices.

There are safety risks to worry about, as well, such as a 
threat of an explosion or fire, worker safety, and electri-
cal risks, which is why Brandstad says getting qualified 
people to build the facility is crucial.

“There’s no greenhouse construction school. They 
don’t have a license for greenhouse builders,” he says. 
“Regardless if people can build million-dollar homes and 
steel buildings, there’s always a learning curve.

“Greenhouse plans aren’t normally in order and easy to 
understand. It’s not that people can’t learn, but you need 
to learn from someone who is doing it right. Bad installs 
mean leaky greenhouses in the winter. First time builders 
also charge for time and materials because they can’t bid 
the job since they’ve never built one. It’s dangerous put-
ting the roof covers on, especially with tall greenhouses.”  

Safety First 
Greenhouses of the past weren’t designed with cannabis in mind. Safety con-
cerns range from eyewash stations and emergency showers to the possibility 
of a fire.  

Depending on the state, greenhouses are being more heavily scrutinized 
for various reasons, and regulations are continually being added based on 
experiences. For instance, Nic Easley, CEO of Denver-based 3C Consulting 
LLC, pointed to a California fire two years ago that led to a new requirement of 
adding sprinkler systems that can cost between $200,000 to $500,000. And, 
a fast-moving fire that destroyed several greenhouses filled with marijuana 
plants at Loudpack Farms in Greenfield, CA, was determined to be caused  
by someone who improperly put out a cigarette.

Easley says you must think about Occupational Safety and Health Admin-
istration regulations and complying with the Americans With Disabilities Act 
(ADA). He says you’ll generally spend more retrofitting than if you purchased 
a new greenhouse. His 10-year-old company has played a role in building 
greenhouses in Portugal, South Africa, Denmark, Columbia, Canada, and 
Australia, and more than 20 states in the U.S.

“You can cut corners to save a little time, but if you cut corners and fail 
compliance or inspections later, it could kill the entire business,” he says.

Easley encourages growers to hire one major company to do all the  
design work. 

“It never works with all the piecemealing. Don’t just trust a master  
grower to design a facility, because they can only offer advice from their 
limited experiences.”
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 What You Need to Know to Design a Successful and Profitable Cannabis Greenhouse

HVAC Is Complicated, Don’t Leave It to Chance 
How you set up and implement your heating, ventilation, and air cooling (HVAC) system and strategy are 

extremely important factors to consider at all stages of facility design and planning. Working with a professional 
HVAC consultant or solutions provider can often help make the decision-making process easier for the grower due 
to the amount of data that these groups can provide. 

Managing and maintaining proper airflow is one of the most crucial factors in any commercial greenhouse can-
nabis grow. Without constantly moving fresh air, cannabis plants will become stressed and essentially will lock up 
and stop taking in nutrients, costing the grower precious yield and cannabinoid production. 

Having a proper HVAC system in place is paramount to avoid this situation. The best way to do this is to pur-
posely build out your facility design with HVAC considerations firmly top-of-mind. Growers need to work closely 
with their designers to ensure the grow facility is designed with airflow, dehumidification, and cooling in mind 
because managing climate is one of the most important components to a successful and profitable cannabis grow 
with maximized efficiencies. Additionally, electrical costs take up a large chunk of a cannabis grow’s operation 
budget. A well-designed HVAC system can help lower electrical costs. 

Manage Vapor Pressure Deficit to Improve Your Cannabis Grow
Vapor Pressure Deficit (VPD) is the difference between the amount of moisture in the air and how much mois-

ture the air can hold before becoming oversaturated, and thus, stale. In simple terms, VPD measures the differ-
ence in pressure between humidity inside and outside of a leaf. This tricky metric is the product of the symbiotic 

relationship between temperature and humidity in the greenhouse. 
Maintaining the correct VPD is incredibly important to the overall 

health of any controlled environment or greenhouse cannabis crop, 
as this metric is directly correlated to plant transpiration rates, which 
is the rate of speed at which plants can process water and nutrients 
from the root zone up into the canopy. 

Because grow operations and different cannabis strains have vary-
ing needs and constraints, growers have many factors to account for 
when fine-tuning VPD levels. One of those variables is the life cycle 
stages of the cannabis plant because VPD is important at all stages 
of growth to keep plants healthy and performing well. 
 

Temperature and Humidity Matter
As critical as VPD is with greenhouse air quality, temperature and 

humidity are just as important to manage. HVAC systems manage 
temperature, humidity, and air quality in the greenhouse, as well 
as airflow. Cooling loads, lighting, dehumidification, and electrical 
needs are just a few of the variables to think about when designing 
an HVAC system.

Load calculations are a good place to start because they deter-
mine what equipment you select. However, it’s important to research 
standards for greenhouse construction, as using conventional load 
calculations for HVAC, such as those intended for office buildings, 
can quickly lead to inaccuracies. Growth development at different 
lifecycle stages plays in when calculating HVAC loads, as well. For 
instance, smaller plants require higher relative humidity setpoints 
than larger plants.

When determining dehumidification requirements, begin with the 
dewpoint temperature. Dewpoint is the temperature at which water 
condenses from gas (vapor) into liquid, so it can be collected and 
removed from the space. Dewpoint is a product of temperature and 
humidity setpoints in the greenhouse space and determines the rate 
of dehumidification attainable by an HVAC system.
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Six Best Practices for Odor Control 
Good HVAC systems include effective odor control strategies. 

Growers who have not considered odor control as part of the 
design and construction build-out process have learned the 
hard way when nearby neighbors complain to authorities about 
malodorous releases from the facility.

Local regulations will have a good deal of influence here, as 
some municipalities are extremely aggressive in applying puni-
tive measures to those that violate these local statutes, resulting 
in large fines and even license suspension or revocations in 
some cases. 

Greenhouse cannabis cultivators would be smart to emphasize 
odor control during all phases of construction planning and construction. Surna Co-founder Brandy Keen, who 
consults with greenhouse growers to build out HVAC and odor control systems, recommends these six odor-control 
strategies. 

1. Identify Sources of Odor Escape 
Proactively controlling odor means making sure everything in the greenhouse is air-tight. Check 
for areas where odor might escape, such as entryways and outgoing ports, and look for any cracks, 
gaps, or leakage points. Insulation goes a long way toward helping to manage odor in a cannabis 
greenhouse. 

2. Isolate Cannabis-Specific Areas  
Design your floorplan to separate offices and common areas from cannabis areas. Create workflow 
and traffic flows that also separate these two areas as much as possible. Try to keep entryways far 
away from cannabis areas. 

3. Manage What Is Leaving Your Facility 
Filter your exhaust air at maximum cubic feet per minute and limit exhaust to only what is neces-
sary. Exhaust air can be treated with carbon, ozone, chemical deodorizers, or natural alternatives. 

4. Don’t Forget Drying and Trim Rooms 
Drying and especially trim rooms are usually bigger sources of odor pollution than cultivation 
spaces. They typically have high ventilation requirements due to dense occupancy during harvest, 
so you have a double whammy of high terpene/odor density combined with a lot of air leaving the 
room. 

5. Address Odor Control with Your HVAC Plan 
Ensure your mechanical (HVAC) plan specifically addresses odor control, and ensure your mechan-
ical engineer has the experience to design for an effective odor-control strategy: Pressurization 
strategies must consider odor control. For instance, if you choose to positively pressurize cultiva-
tion spaces with no equalization in adjacent spaces, you have no control over where that air goes 
(cracks, crevices, open doors). 

6. Contemplate Your Recirculation Strategy 
Recirculating odor control strategies are most effective when utilized at high density near critical 
entrances or transition points: For instance, near entry doors, near the entrances to cultivation and 
processing areas, and in hallways serving those areas.

What Are VOCs?  
Odors of course are the main target for removal of any 
commercial odor control system for a cannabis grow, but 
volatile organic compounds (VOCs) must also be considered. 
VOCs are basically escaped terpenes that when released into 
the atmosphere from a non-sealed greenhouse structure can 
react negatively with other gases and produce excessive ozone. 
VOCs can affect air quality both indoors and outdoors. 
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