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WASTE MANAGEMENT  
& DIVERSION

Cannabis Environmental Best Management Practices Guide 



Waste streams are capable of having big 
impacts on operations. Positive environmental 
impacts can be significant when sustainable 
practices are chosen. Also, economic 
competitiveness is an advantage of less waste. 
Community relations are also strengthened 
when operators prove to be responsible 
environmental partners. Unfortunately, 
landfilling is currently the main form of waste 
disposal in the cannabis industry. Some 
recycling and composting do take place, but at 
a much smaller percentage of total waste. 
There are three waste categories that 
cultivators must deal with: organic, recyclable, 
and universal and hazardous waste. How these 
waste streams are disposed of is dictated 
by regulatory frameworks. For example, an 
operator can send organic waste to a certified 
waste or composting facility, but only after 
plant material has been made unusable and 
unrecognizable. 
With low rates of waste diversion, more 
organic waste could be composted instead 
of shipped to landfills. Composting can take 
place on the licensed operator’s property or at 
a certified compost or waste operators facility. 
Bokashi is an anaerobic type of composting 
that can be done on site with a relatively small 
footprint. Bokashi can be thought of as a 
fermentation process that “pickles” the organic 
material inside the composting container. 
Packaging can be a large source of waste. 
Operators should consider the source of 
all vendor-related items. Is the item natural, 
compostable, or recyclable? Operators 
should focus on minimizing materials used 
for packaging as well as sourcing recycled 
materials when possible. It is important that 
recyclable  waste be dealt with properly. 
Recycling bins and composting bins should 
be placed near trash receptacles throughout 
facilities to make organizing waste an  
easy process. 
It is important for operators to minimize the 
amount of universal and hazardous waste 
they produce. When generating universal 
and hazardous waste, it is important for 
each operator to determine what generator 

category they fall into. Some small-quantity 
generators may be exempt. Using organic 
pesticides instead of synthetic chemicals will 
help reduce hazardous waste. Vendor selection 
can also reduce your generated waste; for 
example, ordering LEDs instead of mercury-
filled lighting fixtures will help. Facilities should 
have a written collection and disposal plan for 
used light bulbs and used batteries. 
In conclusion, all operators should have a 
waste management plan to address each 
type of waste. Avoid over-purchasing and 
consider sustainable vendor options when 
available. Reduce, reuse, recycle and then 
track, track, track, to understand where 
improvements can be made.  
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O ve r v i e w
The cannabis industry generates waste and can 
benefit from the adoption of sustainable waste 
management practices. Currently in Denver, 
landfilling is the main form of waste disposal, 
with recycling and composting used to a 
lesser extent. Therefore, cultivation facilities 
should aim to reduce, reuse and recycle as 
much as possible. Cannabis operations should 
consider the sources of the resources used and 
purchase items that are made from natural, 
compostable or recycled materials, when 
available. The industry can further reduce the 
waste generated and landfilled by designing 
compliant packaging that minimizes materials 
or by implementing package collection.
The sustainability impacts of waste 
management and diversion include:
• Economic Competitiveness: Solid waste 

reduction efforts can save money through 
reduced materials procurement and 
disposal costs. Also, the implementation 
of water and energy efficiency strategies 
can also result in solid waste reduction. 
Don’t throw your profit margins in the 
trash — instead, implement environmental 
efficiencies.

Organic wastes represent a significant 
component of the cannabis production waste 
stream. Unusable plant material, soil and 
other growing media, paper and food waste 
are all compostable in commercial compost 
facilities. Alternatively, plant and food 
waste can be processed on- or off-site using 
Bokashi fermentation or anaerobic digestion. 
In either scenario, separating these materials 
from the general waste stream can present 
some logistical and compliance challenges. 
Careful implementation of best practices 
for organic waste management can reduce 
the environmental impact of a facility by 
creating valuable agricultural inputs while 
maintaining compliance.

• Community Relations: Waste reduction 
and diversion can reassure neighborhood 
residents that a cannabis cultivation 
operation is a responsible environmental 
partner, committed to the health and well-
being of the local area. In addition, because 
land-use impacts and greenhouse gas 
(GHG) emissions are reduced, a progressive 
solid waste management program can 
dovetail with municipal goals, such as the 
City of Denver climate, energy and land use 
sustainability goals.10

• Environmental Impacts: Waste reduction 
and diversion results in lower volumes 
of municipal solid waste (MSW) and 
subsequently lower embedded energy, 
landfill gas (LFG) emissions and landfill 
leachate.

Cultivation facilities’ waste is mainly generated 
from unused plant material, agricultural inputs, 
equipment, and product packaging and can 
be categorized as either organic, recyclable, 
universal or hazardous waste. Although cannabis 
waste is strictly regulated, this section will outline 
compliance best practices that minimize the 
industry’s environmental impacts from waste.
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Figure 12: Composting process diagram
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PROCESS DESCRIPTION
Composting
Plant waste and other compostable wastes 
— including growing media, paper and food 
waste — can be diverted from the landfill 
through disposal with a licensed hauler 
to a commercial composting facility. Per 
MED rules, cannabis plant debris must be 
rendered “unusable and unrecognizable” 
before disposal. The most sustainable way to 
accomplish this is by grinding plant debris with 
paper or cardboard waste, growing media or 
soil. Once this has been done, plant debris 
can be composted by a licensed commercial 
composter. There is an exemption to this 
50/50 mixing rule that allows stalks and stems 
to be diverted from the waste stream if used 
specifically for industrial fiber recovery. 
Bokashi Fermentation
Plant waste can be treated on-site using 
the Bokashi method, an acidic anaerobic 
fermentation process. To take advantage 
of Bokashi fermentation, the marijuana 
waste must be made "unusable and 
unrecognizable" on the licensed marijuana 
cultivator's property by grinding the waste 
and letting it fall into a 55-gallon drum or 
other similar container that is capable of 
becoming airtight when closed, adding 
additional organic material to achieve a 50% 
marijuana-waste mix, and adding Bokashi 
or other compost activator and water. It is 
important that the proportions of Bokashi 
compost activator to organic material and 
the resulting pH of the mixture be correct. 
Otherwise, the material will fail to ferment 
and will rot.
Having been made "unusable and 
unrecognizable," the waste should be allowed 
to rest at the licensed facility, or be transported 
to an off-site facility.
Microorganisms contained in the Bokashi 
compost activator will quickly "pickle" the 
marijuana and begin breaking down the 
organic matter. After a two-week anaerobic 
(oxygen-free) fermentation period, the 
resulting liquid (probiotic tea) may be used as 
nutrient-rich fertilizer. The solid organic matter 
may be used as a soil amendment.
Bokashi fermentation can be done throughout 
the year and requires a very small footprint. It 
is easily scalable, produces neither heat nor 
gases, and eliminates nuisance factors linked 3
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to composting sites, such as odors and vermin. 
The fermenting container will not attract flies 
because it is kept sealed.
Bokashi fermentation remains a largely 
unknown technology with numerous nuances. 
It is also new to regulators such as Colorado 
Marijuana Enforcement Division (MED), 
Colorado Department of Public Health and 
Environment, and the Colorado Department 
of Agriculture (CDA), and carries additional 
regulatory requirements not expanded upon 
within this procedure.
Cultivation facilities that are interested in 
adopting this new technology, and its technical 
and regulatory nuances, are advised to seek 
professional assistance.

BEST PRACTICES
Organic waste recycling through Bokashi 
fermentation on-site or through off-site 
composting are the two most sustainable 
options for managing organic waste.
Paper or cardboard that cannot be recycled 
due to contamination should be discarded 
with the compostable materials. Common 
sources include paper towels from restrooms, 
handwashing stations and kitchens, shredded 
paper, and soiled or wet cardboard. These 
materials can help contribute to compliance with 
MED requirements for mixing plant waste.

Hazardous and universal wastes are present 
in most cannabis cultivation and extraction 
facilities. Reducing and managing these 
wastes can reduce risks to employees and the 
environment and is essential for maintaining 
compliance. Source-reduction and substitution 
represent the best opportunities for reducing 
risk and saving money on hazardous waste 
management and disposal.

PROCESS DESCRIPTION
Regulatory requirements for any given 
business depend upon the quantity of 
hazardous waste generated. Universal wastes 
are a subset of hazardous wastes that have 

Cultivators should place separate receptacles 
for compostable waste throughout the facility 
anywhere the waste is generated. Cultivators 
should always include descriptive signage 
(photos of compostable materials are helpful), 
and it is generally a best practice to co-locate a 
compost bin with each trash and recycling bin.
Employees may not be familiar with composting 
practices. Providing a short training to all 
staff on which items belong in each bin is 
important to ensure that recyclable matter is not 
contaminated with other types of waste.

ADDITIONAL CONSIDERATIONS
Incorporating composting into a facility requires 
an additional waste receptacle outdoors. 
Cultivators should ensure that there is adequate 
space for the receptacle, and that it meets 
MED requirements for security and control 
requirements.
Marijuana waste that can support the rapid 
growth of undesirable microorganisms should 
be held in a manner that prevents the growth of 
these microorganisms as required by MED Rule 
R504 Health and Safety Requirements.
Resources:
• Certifiably Green Denver Composting 

Resource Sheet
• Bokashi Fermentation Method and 

Resource

U N I VE R S A L  &  H A Z A R D O U S  WA S T E 
reduced management standards as defined by 
federal, state and local laws, regulations, rules 
or other requirements. Most hazardous wastes 
commonly generated by cannabis facilities are 
considered universal wastes. These include 
mercury-containing lighting and ballasts, many 
types of pesticides or other chemicals used 
in the cultivation process, certain solvents or 
other chemicals used in the production of 
marijuana concentrate, marijuana soaked in a 
flammable solvent for purposes of producing 
a marijuana concentrate, electronics (e-waste) 
and batteries.
Cultivators must determine which regulations 
apply to the waste before disposal, including 
making a hazardous waste determination. 

http://www.denvergov.org/content/dam/denvergov/Portals/771/documents/EQ/CGD/New%20Resource%20Sheets/Resource%20Management%20-%20Composting.pdf
http://www.denvergov.org/content/dam/denvergov/Portals/771/documents/EQ/CGD/New%20Resource%20Sheets/Resource%20Management%20-%20Composting.pdf
https://bokashicycle.com/how-it-works/
https://bokashicycle.com/how-it-works/
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Cultivators should consult with the 
Hazardous Materials and Waste Management 
Division’s Customer Technical Assistance line 
at 303-692-3320 with any questions about 
hazardous waste. Hazardous wastes must 
be disposed of properly by a registered 
hazardous waste transporter shipping to 
a hazardous waste treatment, storage and 
disposal facility (TSDF).
Any generation of regulated hazardous 
wastes must be disclosed to CDPHE. 
Cultivators must obtain an EPA identification 
number before wastes can be accepted for 
disposal by a TSDF.

CONSIDERATIONS:
Prior to beginning any marijuana-related 
operations, cultivators should consider the 
following:
• Is a plan in place for dealing with solid 

and hazardous wastes generated during 
operations?

• What quantities of waste will be generated, 
and what are the various waste streams?

• If the operation is generating hazardous 
waste, has the cultivator determined which 
is the appropriate generator category and 
what rules may apply?
• Conditionally exempt small-quantity 

generator (CESQG).
• Small-quantity generator (SQG).
• Large-quantity generator (LQG).

• Is there a waste storage plan addressing 
storage methods and locations and length 
of time the waste may be stored?

• What readily available materials could be 
used to render marijuana plant material 
and marijuana products unusable and 
unrecognizable?

• Where will the waste be sent, and how will 
it be transported?

• Will any composting of marijuana-related 
waste occur on-site?

• What licensing and permitting 
requirements will apply to this operation?

Materials use

Water quality

Employee well-being

Operational and compliance 
budgets
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You can’t produce high-quality 
cannabis without first starting with 
high-quality soil. District 8 is a 
provider of wholesale cannabis and 
hemp-wrapped blunts, and produces 
it all using a no-till, living soil method. 
Building a strong ecosystem within 
the soil allows them to grow their 
cannabis utilizing nutrients from 
natural systems that have already 
been shown to be effective through 
the Earth's ecological processes. 
Natural methods and beneficial 
organisms such as insects, fungi, and 
bacteria increase the health of the soil 
and nutrient content every harvest.
With ever-increasing soil health, 
District 8 is able to completely 
eliminate their soil waste and address 
one of the main industrial waste issues 
facing this industry. Living soil also 
benefits their plants and process by 
creating greater water infiltration and 
retention, greatly reducing their water 
usage and wastewater production. 
This method eliminates the need for 
artificial chemical fertilizers and uses 
only biologically proven processes. 
When they do need supplemental 
nutrients, they even go so far as 
to utilize ingredients from other 
industries' byproducts and their very 
own compost.
This means they use 0 lbs of fertilizer 
a year and waste 0 lbs of plant and 
soil annually. This closed-loop system 
that District 8 has created allows 
them to create less waste, use less 
water, lower their soil costs, and 
produce a more natural cannabis that 
is not only safe but high-quality.

CASE STUDY
LIVING SOIL AT DISTRICT 8

BEST PRACTICES
The best way to reduce the expense and 
risk associated with managing hazardous 
wastes is to reduce the amount of hazardous 
materials entering the facility. Opportunities 
for cultivators include:
• Planning usage of pesticides and 

chemicals.
• Purchasing materials in smaller quantities 

and buying no more than a one-year 
supply of product. This helps avoid excess 
material expiring or becoming obsolete as 
regulations change.

• Preparing only the amount needed for each 
application.

• Managing hazardous waste to minimize the 
potential for a release to the environment 
and ensuring proper recordkeeping. (e.g., 
store in a sealed and labeled container with 
secondary containment in a locked area.) 

• If applying or handling pesticides, lawfully 
adhering to all pesticide label instructions. 
It is also recommended that at least one 
employee has obtained a CDA Private 
Applicator license. More information can 
be found at www. colorado.gov/pacific/
agplants/private-pesticide-applicators.

• Selecting ideal lamps and ballasts.
• Purchasing lamps and ballasts with the 

longest burn time possible to reduce the 
frequency of replacement.

• Considering LED lighting, which does not 
become hazardous waste at the end of its life.

• Recycling universal waste lamps, ballasts 
and batteries with a qualified recycler.

Resources:
• CDPHE Generator Assistance Program
• EPA Resource Conservation and Recovery 

Act (RCRA)
• Colorado Hazardous Waste Generator 

Handbook
• CDPHE Solid Waste Regulations
• Hazardous Waste Management and 

Guidance
• Marijuana Enforcement by the Colorado 

Department of Revenue
• Mercury-Containing Lighting
• Universal Wastes 6

https://www.colorado.gov/pacific/cdphe/GAP
https://www.epa.gov/rcra
https://www.epa.gov/rcra
https://www.colorado.gov/pacific/sites/default/files/HM_hw-generator-handbook.pdf
https://www.colorado.gov/pacific/sites/default/files/HM_hw-generator-handbook.pdf
https://www.colorado.gov/pacific/cdphe/solid-waste-regulations
https://www.colorado.gov/pacific/cdphe/hazardous-waste-management-guidance-all-generators
https://www.colorado.gov/pacific/cdphe/hazardous-waste-management-guidance-all-generators
http://Marijuana Enforcement by the Colorado Department of Revenue
http://Marijuana Enforcement by the Colorado Department of Revenue
http://Mercury-Containing Lighting
http://Universal Wastes
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P a c k a g i n g
Packaging cannabis products for sale 
to consumers represents a significant 
downstream waste source. Reducing the 
amount of nonrecyclable product packaging 
reduces overall impact and can be attractive 
to customers. 

PROCESS DESCRIPTION
Cannabis products are sold in a variety 
of packaging, encompassing a number 
of different materials, sizes, shapes and 
functionalities. Below is an overview of some 
common types of packaging, as well as 
attributes and uses.
• Vials: Typically made from virgin 

polypropylene (#5) plastic and widely 
used for packaging flower. Vials are 
accepted in most municipal recycling 
programs; some manufacturers include 
recycled materials in the containers. 
These containers are resilient enough 
to withstand cleaning/sterilization and 
reuse therefore take-back programs are 
encouraged at retail outlets. Versions with 
childproof caps are available, eliminating 
the need for an additional exit package.

• Mylar Bags: Used to package a variety 
of products, usually concentrate and 
food products. Mylar, or polyethylene 
terephthalate (PET) plastic film, is 
typically not accepted in mixed recycling 
programs. Resealable versions are 
preferable because they enable longer 
use by the customer.

• Concentrate Containers: Small, typically 
screw-top containers can be made from a 
variety of materials, including polystyrene, 
acrylic, silicone, glass, or mixed materials 
such as polystyrene with a silicone 
insert. While some of these materials are 
technically recyclable, recycling facilities 
sort out very small items, and the small 
size of these containers generally means 
they will end up in the landfill even if 
placed in a recycling bin.

• Pre-Roll Tubes: Narrow plastic tubes, 
typically made from the same materials 
as polypropylene vials, are used to sell 
single joints. Similar to concentrate 
containers, small dimensions make pre-
roll tubes difficult to recycle.

Materials use

Operational and compliance 
budgets
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• Exit Bags: Child-resistant bags used as 
outer packaging when products sold are 
in non-child-resistant packaging. Often 
made with mixed materials, such as foil with 
polyethylene coating, these are typically not 
recyclable. Reusable versions are available 
and take-back programs are encouraged. 

BEST PRACTICES
Cultivators should:
• Choose packaging that is lightweight, as 

lightweight materials require less fuel to 
ship, reducing the associated emissions.

• When possible, select packaging that 
is made from recycled content and is 
recyclable and/or compostable, such 
as recycled PET plastics, recycled 
high-density polyethylene (HDPE) or 
cardboard.

• Implement a packaging return program 
at the point of sale. New regulations in 
2019 now allow for retail locations to 
have take-back programs for recycling 
both packaging materials and spent vape 
cartridges. Some customers may not have 
recycling service at home, so returning 
to the store may be the only recycling 

option. Also, smaller plastic pieces and 
containers, 5- or 10-mL concentrate 
containers, are so compact and 
lightweight that they often miss getting 
sorted out in the recycling process, 
ending up in the landfill.

Similarly, discuss with packaging suppliers or 
manufacturers the possibility of a take- back 
program. Manufacturers may be able to accept 
used packaging and reuse it or re- form it into 
new packaging, helping lead to a closed-loop 
for product packaging.
• Utilize child-resistant packaging to 

eliminate the need for an additional exit 
package. If exit packaging is necessary, 
operations should offer a reusable type 
and encourage customers to return them 
to the store.

Resources:

• Marijuana Enforcement Division 
Permanent Retail Marijuana Rules

• Sustainable Packaging Coalition - 
Definition of Sustainable Packaging

• Framework for Sustainable Food 
Packaging Design
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Sources of Environmentally Preferable Packaging

Company Website Recycled  
Content Recyclable Com-

postable

Higher Standard 
Packaging www.higherstandardpackaging.com Yes Yes No

STO Responsible http://www.storesponsible.com/ Yes Yes No

Elevate Packaging www.elevatepackaging.com Yes Yes Yes

Sun Grown 
Packaging www.sungrownpackaging.com Yes Yes Yes

Sana Packaging www.sanapackaging.com Yes Yes No

Table 7: Sources of Environmentally Preferable Packaging

http://Marijuana Enforcement Division Permanent Retail Marijuana Rules
http://Marijuana Enforcement Division Permanent Retail Marijuana Rules
http://Framework for Sustainable Food Packaging Design
http://Framework for Sustainable Food Packaging Design
http://higherstandardpackaging.com
http://www.ElevatePackaging.com
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ADDITIONAL CONSIDERATIONS
Packaging materials and designs are quickly 
evolving, in many cases with enhanced 
sustainability attributes. As consumers and 
business customers demand more sustainable 
options, the industry responds with more 
recyclable, compostable and innovative 
material options. One future opportunity 
would be to make cannabis packaging closed-
loop, whereby cannabis plant waste is used as 
a feedstock for polylactic acid (PLA) plastic and 
turned into product packaging.

RECYCLING
Denver’s recycling rate of 22 percent falls well 
below the 34% national average.11 Currently, 
recycling in Denver is not mandatory, helping 
lead to low rates of waste diversion. However, 
businesses can benefit from properly sourcing, 
separating and diverting recyclable materials. 
Single-stream collection and hauling is the 
practice of choice of local recyclers, making 
it simple for the customer to participate. 
Combined with the sophistication of area 
Materials Recovery Facilities (MRFs), the single-
stream process can lead to high rates and 
high quality of material recapture. Recycling 
reduces environmental impact of waste 
generated in cannabis operations.

Figure 13: Diversion Totals for Denver 2017 

PROCESS DESCRIPTION
Recycling opportunities in the cannabis 
industry are similar to those in other 
warehouse-based industries. The exceptions 
to this are the packaging and universal waste 
recycling mentioned in previous sections.
Packaging from inbound materials, waste 
generated during operations and employee 
waste are the main sources of recyclable 
materials. Recyclable materials should be 
separated from other waste streams and 
picked up by a recycling service provider to 
achieve environmental benefits.

BEST PRACTICES
Cultivators should:
• Make sure recyclables are clean, dry, and 

separated from solid waste items such as 
plastic bags, waxed paper, broken glass 
and packaging that looks like cardboard 
but is actually plastic (meal packaging, 
receipts, coffee cups, etc.).

• Co-locate recycling bins with all trash 
receptacles and include signage for all 
bins, ideally using photos of acceptable 
items for each bin.

• Use signage provided by the waste 
hauler, or create custom signage for 
specific items. Hang signage on bins 
or above bins to help employees when 
sorting materials.

• Take advantage of new regulations in 
2019 that now allow for retail locations to 
have take-back programs for collecting 
and recycling both packaging materials 
and spent vape cartridges.

Examples of Recycle, Compost, General 
Signage are available through local waste 
hauler websites.
Additional Considerations
Recycling technology and service providers 
in the Denver area are improving and 
growing. Many items that were not accepted 
for recycling in the past, such as cartons 
and polystyrene foam, are now accepted 
by some or all local recycling haulers. Two- 
way communication between haulers and 
businesses is necessary to ensure that business 
managers stay up to date on the correct 
recycling processes.

11  11CoPIRG and EcoCycle

IN 2017  DENVER  
RECYCLED & COMPOSTED
ABOUT 50,000 TONS OF MATERIALS
ACHIEVING A 22% RECYCLING AND 
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