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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part
ISO collaborates closely with the International Electrotechnical Commission (IEC) on a
electrotechnical standardization.

The procedures used to develop this document and those intended for its further mai
descrjbed in the ISO/IEC Directives, Part 1. In particular, the different approval criterian
different types of ISO documents should be noted. This document was drafted in aceordd
editofial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be t
patenft rights. ISO shall not be held responsible for identifying any or all such’/patent righ
any pptent rights identified during the development of the document will b€ in the Intrody
on the ISO list of patent declarations received (see www.iso.org/patents):

Any t
const

Fade name used in this document is information given for the convenience of users
tute an endorsement.

For a
expr
the
ww

sions related to conformity assessment, as well~as information about ISO's 3
orld Trade Organization (WTO) principles im~the Technical Barriers to Tradg

iso.org/iso/foreword.html.

ational Workshop Agreement IWA 37 was approved at a series of workshops h
ards Council of Canada (SCC), in association with Underwriters Laboratories of C
irtually between December 2020 andjune 2021.

Inter
Stand
held

Alist pf all parts in the IWA 37 series €an be found on the ISO website.

Any fq

complete listing of these bodies-can be found at www.iso.org/members.html.

in the work.
1l matters of

ntenance are
beded for the
nce with the

he subject of
ts. Details of
ction and/or

and does not

explanation of the voluntary nature of standards)the meaning of ISO specific terms and

dherence to
(TBT), see

bsted by the
inada (ULC),

pedback or questions on thisidocument should be directed to the user’s national standards body. A
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Introduction

While cannabis has been fully legalized in Canada and in many states in the US, itis a new and emerging
industry that is moving at a very fast pace in many other parts of the world. While legalization is being
deliberated by governments and legislative bodies, companies are creating their own infrastructure
in anticipation of legal approval. Meanwhile, government regulators and the societies they serve are
grappling with the lack of consistent rules and guidance to deliver safety, security and sustainability
of cannabis facilities and operations, while growers and producers use their own judgment on how to
establish and operate facilities.

It has becom

e very clear that the global cannabis market is opening up very rapidly. The can

nabis

product and
and come do
accommodat

What is unid
decriminaliz
little exists i
likewise very

There are th
and operatio

Part 1 (
extractid

Part 2: R

Part 3: G

In addition tq
statutory an

NOTE An|

this document.

Supporting

the industry will become more and more ubiquitous as the global barriers start to
ivn. If the current trend continues, it is predicted that well over one third of the-glob
e cannabis by 2024.

ue about this new and emerging industry is that it is coming from an”illicit statu
htion and evolving into a legitimate burgeoning business. Due to its pioneéring statug
n terms of research, studies, historical experience and best practices. Standardizat
r slow on the uptake and the cannabis industry remains severely ttderserved.

erefore distinct challenges for the safety, security and sustainability of cannabis fag
hs, which the IWA 37 series seeks to address as follows:

this document): Requirements for the safety of cannabis buildings, equipment a
n operations;

equirements for the secure handling of cannabis:and cannabis products;

ood production practices (GPP).

I regulatory requirements and codes)ean apply.

hex A provides information on intefnational construction codes to consider when workin

material to accompary )the IWA 37 series is available at the following we

IWA 37 — Sdfety, security and sug§tainability of cannabis facilities and operations.

A list of work

shop participants,is available from the Standards Council of Canada (SCC).

lower
e will

s into
, Very
ion is

ilities

nd oil

the requirements for sites, facilities, buildings, and equipment specified in this document,

b with

bsite:

Vi
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Safety, security and sustainability of cannabis facilities and
operations —

Part 1:
Requirements for the safety of cannabis buildings,

€eq

ipment and oil extraction operations

1 S

This
which
prody

This

systel
of firg
systel

This ¢

This (
but n

Wher

activities along with other operational activities, the requirements of this document arg¢

apply

NOTE
proce
such j
requif

This ¢

o T 93]

jo5)

cope

Hocument specifies a minimum level of protection and safety for buildings or p
are used for the commercial cultivation, specific to processing of cannabis plants
cts, and ancillary activities associated with cannabis plants and canhabis products.

ms used for cannabis cultivation, processing, and ancillary activities and addres
, electric shock, injury to persons, and explosion associated with these devices, eq
ms.

ocument specifies direction for the safe methods of extracting oil from cannabis plaj
t limited to, initial extraction and post-progéssing refinement.

e buildings or premises combine cultivation and processing of cannabis plants, inclug

to only that portion of the facility:

sing of cannabis products, aleng with a retail store front, call centre, or office administratiorn
bint use activities are present in a common building, it is possible that local building or
e the installation or extension of certain life safety systems, such as fire alarm and fire sprin
ocument does net\address the following:

bneral building eonstruction features that are normally a function of applicable code

remises used exclusively for operational activities such as office space, call centrg
itlets, used for the distribution, marketing, or sale of cannabis;

arts thereof,
ind cannabis

Hocument specifies a minimum level of safety for the installation of devices, eqiiipment, and

bes the risks
uipment and

ocument includes minimum considerations for training of personnel and equipment maintenance.

its, including

ing ancillary
intended to

In many cases, a building.or facility can be used for both the cultivation of cannalpis plants and

space. Where
fire codes can
klers.

P

s, and retail

h{7use of the cannabis plant or cannabis products;

the transportation of cannabis or cannabis related products;

specifically identified in this document;

NOTE

outdoor grow area (including cannabis and industrial hemp).

1

considered as a retail outlet.
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NOTE 2

This document is not intended to apply to facilities that are used exclusively for operational activities

such as selling, marketing, or other business administrative purposes. This can include but not be limited to,
retail rental space, call centres, or other facilities that are not combined with cultivation and ancillary activities
associated with the growing, processing, and storage of cannabis plants and cannabis products.

All requirements in this document are generic and intended to be applicable to all organizations in the
cannabis supply chain, regardless of size and/or complexity.

2 Normative references

The following documents are referred to in the text in such a way that some, or all, of their content

constitutes
undated refe

[SO 834-1, Fi
ISO/TS 5658

ISO 6183, Fir|
and installati

ISO 7240-14,
of fire detecti

ISO 11625, G.

ISO 13824, H
structures

ISO 14520-1
General requ

IS0 16069, G
IS0 21542, B

EQUITEMENTS Of TS dOCUMeNt. FOr dated Teferences, onty the edition cited appiig
rences, the latest edition of the referenced document (including any amendments) ap

re-resistance tests — Elements of building construction — Part 1: General requirements
L1, Reaction to fire tests — Spread of flame — Part 1: Guidance on flame spread

b protection equipment — Carbon dioxide extinguishing systems for use.on premises — I
pon

Fire detection and alarm systems — Part 14: Design, installation, commissioning and s
on and fire alarm systems in and around buildings

1s cylinders — Safe handling

ases for design of structures — General principleson risk assessment of systems inv
Gaseous fire-extinguishing systems — Physical properties and system design — P

rements

raphical symbols — Safety signs — Safety way guidance systems (SWGS)

Lilding construction — Accessibility and usability of the built environment

ISO 23601, S@fety identification — Escdpe and evacuation plan signs

ISO 28802,
environmentd
people

ISO 30061, E
IEC 60079-1(
[EC 60079-1(

Ergonomics of the physical environment — Assessment of environments by means
1| survey involving ‘physical measurements of the environment and subjective respon

mergency lighting

-1, Explosive atmospheres — Part 10-1: Classifications of areas — Explosive gas atmosp

s. For
plies.

Design

ervice

blving

art 1:

of an
ses of

heres

-2, Explosive atmospheres — Part 10-2: Classifications of areas — Explosive dust atmos;rheres

IEC 60079-14, Explosives atmospheres — Part 14: Electrical installations design, selection and erection

[EC 62990-2, Workplace atmospheres — Part 2: Gas detectors — Selection, installation, use and

maintenance

of detectors for toxic gases and vapours

ANSI/CAN/UL/ULC 1389, Standard for Safety, Plant Oil Extraction Equipment for Installation and Use in
Ordinary (Unclassified) Locations and Hazardous (Classified) Locations

NFPA 13, Standard for the Installation of Sprinkler Systems

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection

NFPA 17, Standard for Dry Chemical Extinguishing Systems

NFPA 1620, Standard for Pre-Incident Planning

© IS0 2022 - All rights reserved
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UL 867A, Outline for Commercial/Industrial Indoor Air Quality Systems, Ozone Generating Type

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1

ancillary activity
activity conducted within the premises such as, but not limited to, drying, trimming, extradtion, milling,
processing and storage

3.2

authgrity having jurisdiction
AH]J

organjization (3.29), office, or individual responsible for enforcing, thie requirements (3.36) of a code or
standprd, or for approving equipment, materials, an installation,-0t a procedure

Note 1 to entry: Also referred to as “competent authority”.
[SOURCE: ISO 7076-5:2014, 3.4, modified - Note 1 to entry has been added.]

3.3
cannabis
genud of flowering plants made up of many diffetent phytocannabinoids and chemical compounds

Note ] to entry: Research into cannabis by governing bodies and organizations (3.29) is ongoing around the
worldfand drug classifications are constantly-inder review. Regulation of cannabis legalization frameworks can
vary Between jurisdictions, based on theleyéls of tetrahydrocannabinol (THC) available in the plapt.

3.4
cannabis derivative
secondary product (3.34) that-can be extracted or obtained from a cannabis (3.3) biomass

[72)

Note 1| to entry: Classificatien of synthetically derived cannabinoids can vary between jurisdiction

3.5
cannabis product
packdqged goods)containing cannabis (3.3) or cannabis derivative (3.4), available in multiple formats for
comnjercial.and/or retail distribution

3.6
closed-loop system

interconnected system of piping and vessels where solvent/process is contained within a closed system,
not open to atmosphere while processing material

Note 1 to entry: Closed-loop systems operate at atmospheric pressure, under vacuum or under pressure.

3.7

combustible dust

finely divided solid particles, 500 um or less in nominal size, which may form explosive mixtures with
air at standard atmospheric pressure and temperatures

Note 1 to entry: This includes dust and grit as defined in [SO 4225.

Note 2 to entry: The term 'solid particles' is intended to address particles in the solid phase but does not preclude
a hollow particle.

©1S0 2022 - All rights reserved 3
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[SOURCE: ISO/IEC 80079-20-2:2016, 3.1]

3.8

combustible liquid
liquid having a flash point at or above 37,8 °C and below 93,3 °C

3.9
competence

ability to apply knowledge and skills to achieve intended results

[SOURCE: ISO 22000:2018, 3.4]

3.10

contaminati
introduction
processing e

[SOURCE: IS¢

3.11
crude oil
oil that has b|

3.12

crystallizatj
process (3.3]
organized st

Note 1 to ent
changes in ten

3.13
cultivation
process (3.33

3.14
decarboxylg
chemical reg
dioxide

3.15
dewar vesse
glass or metd

3.16
distillation

on
or occurrence of a contaminant including a safety hazard (3.39) in a product)(3.1
hvironment

22000:2018, 3.6]

een extracted from a cannabis (3.3) plant biomass that can undergo further refinems

on
) of purifying a chemical substance; or the formation of solid forms or a cryst
ructures of atoms/molecules

'y: The formation of crystals in a solution is known as precipitation; which can be trigge
hperature and/or pressure resulting in nucleatiéfy and ultimately crystal growth.

) of growing cannabis (3.3), including drying, trimming, milling, and storing

tion
ction using temperatufejand time that removes a carboxyl group and releases c

1
| container-designed like a vacuum bottle typically used for storing liquefied gases

further refi
different boi

64) or

nt

al via

red by

hrbon

etment of the cannabinoid extract involving the application of heat and vacuum to

O DO O O DOUNA O d O OV DU (] V O

potency of the extract

arget
ound

Note 1 to entry: Short path bench top apparatuses or wiped and rolled film evaporators are examples of common
distillation equipment.

3.17
extraction

process (3.33) where a substance is removed or separated from other compounds, a solution or a

mixture

© IS0 2022 - All rights reserved
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3.18

filtration

process (3.33) of separating suspended solid matter from a liquid via a physical, biological, or chemical
filter medium that only allows liquid to pass through

Note 1 to entry: The resulting fluid is called the filtrate, which will contain a reduced concentration of the
targeted solid matter trapped behind the filter medium.

3.19

flammable gas
substance that exists in the gaseous state at normal atmospheric temperature and pressure and is
capable of being ignited and burned when mixed with the proper proportions of air, oxygen or other
oxidizers

3.20
flaminable liquid
liquid having a flash point below 37,8 °C and having a vapour pressure not ‘more thgn 275,8 kPa
(absolute) at 37,8 °CNote 1 to entry: The standard test method for vapour pressure ¢f petroleum
products (3.34) is the Reid Method, as determined by ASTM D323.

3.21
flammable solvent
flammable liquid, combustible liquid (3.8) or a flammable gas capable of dissolving another|substance to
form f uniformly dispersed mixture at the molecular or ionic l€vel

3.22
food
substhnce (ingredient), whether processed, semi-pracessed or raw, which is intended for gonsumption,
and ipcludes drink, chewing gum and any substance which has been used in the manufacture,
prepdration or treatment of “food” but does not include cosmetics or tobacco or substances [ingredients)
used pnly as drugs

[SOURCE: I1SO 22000:2018, 3.18, modified~— The original Note to entry has been deleted.]

3.23
greenhouse
building that can have unlimited size, and with more than 50 % of surface area of roofs and/or walls
being| transparent and/or-translucent for the cultivation (3.13) of cannabis (3.3) plants and other
cultiviation activities

3.24
grow|area
area ¢f the site'where cannabis (3.3) plants are cultivated, harvested or propagated

3.25
lab s¢ale operation

Small ceAlanracaccing tunicallu lacc than camnarci Il vyiahla conla i 2 aivan indictryg
P S5y P Y y—vapre-SeareHhHa-gHvet Sty

Note 1 to entry: Small quantities of material are processed in these operations, which are often used for
research and development and/or proof of concept for pilot, demonstration, or industrial-scale viability. The
containers used for reactions, transfers, and other handling of chemicals are typically designed to be easily and
safely manipulated by one person.

3.26

lower flammable limit

LFL

concentration of a flammable gas or vapour in air, below which an explosive gas atmosphere does not
form

[SOURCE: ISO/IEC 80079-20-1:2017, 3.6.1, modified — The notes to entry have been deleted.]

© IS0 2022 - All rights reserved 5
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3.27
monitoring
determining

Note 1 to entr

the status of a system, a process (3.33) or an activity

y: To determine the status, there may be a need to check, supervise or critically observe.

Note 2 to entry: In the context of cannabis (3.3) safety (3.38), monitoring is conducting a planned sequence of
observations or measurements to assess whether a process is operating as intended.

Note 3 to entry: Distinctions are made in this document between the terms validation (3.40), monitoring and

verification (3

validation+

A41):

Lied-priorto-an-activityandprovides-information-about-theca

ahility to dnlivor lnl"nnded

results;

verificati

[SOURCE: IS(
safety” in No

3.28

THOTTTICy

monitoring is applied during an activity and provides information for action within a specified time fi

bn is applied after an activity and provides information for confirmation of confarmity.

22000:2018, 3.27, modified — The words “food safety” have been repilaced with “car
[te 2 to entry.]

non-polar s¢lvent

flammable li
additives, su

Note 1 to entr

Note 2 to entr]
petroleum ba
naphtha, gaso

3.29
organizatio

quid or flammable gas that does not readily mix with water without the use of chg
th as emulsifying agents.

: Flammability is a concern at all concentrations in bothyliquid and gaseous phases.
y: Non-miscible flammable liquids (often referredsto as non-polar solvents) are oils (vegetah

sed) and flammable petroleum gases. Petroleum based compounds can include liquids s
ine etc. as well as gases such as butane, propane (LPG) etc.

ul

person or group of people that has its own funetions with responsibilities, authorities and relatior

to achieve its

Note 1 to entr

objectives

: The concept of organizatiorincludes, butis not limited to sole-trader, company, corporatior

enterprise, authority, partnership, charity or institution, or part or combination thereof, whether incorp

or not, public
[SOURCE: 15(

3.30
personal pr
PPE
device or apy

r private.

22000:2018,331]

btective.equipment

lianee designed to be worn by an individual for protection against one or more healt

ame;

nabis

mical

le and
ch as

1ships

,firm,
brated

h and

safety hazard

c(? QQ)

Note 1 to entry: PPE includes, but is not limited to, gowns, gloves, respirators, safety glasses, helmets, and goggles.
Note 2 to entry: While generally not considered PPE, masks (and face coverings) can provide a level of protection
for the user, in addition to their primary purpose as a public health measure to control the spread of transmission
and infection.

Note 3 to entry: National regulations can apply with respect to PPE.

[SOURCE: ISO 15384:2018, 3.12, modified — The words “or held” have been removed from the definition
and the Notes to entry have been added.]

© IS0 2022 - All rights reserved
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3.31

polar solvent

flammable liquid that mixes in all proportions with water at standard temperature and pressure
without the use of chemical additives, such as emulsifying agents

Note 1 to entry: Water miscible flammable liquids (often referred to as polar solvents) are typically alcohol,
acetone or ketone-based liquids.

Note 2 to entry: As an example, beverages containing ethanol such as beer and wine will have an alcohol volume
concentration (ABV) of less than 20 % and are not seen as a special fire protection hazard. Spirits will have
greater than 20 % ABV and are seen as a special hazard with the risk (3.37) level increasing proportionately with
concentration.

3.32
post-processing
procebs (3.33) that occurs after the initial plant oil extraction process, when the cqncentrate is
manuffactured into food, vape cartridges, capsules, and different consumer packaged goodis

3.33
process
set of|interrelated or interacting activities which transforms inputs to.outputs

[SOURCE: IS0 22000:2018, 3.36]

3.34
produict
outpyt that is a result of a process (3.33)

Note 1 to entry: A product can be a service.
[SOURCE: ISO 22000:2018, 3.37]

3.35
protdcted area
protefted premises, or an area withinythat is provided with means to prevent an unwanted event

Note 1 to entry: Protected areas areimposed in the low security level.

3.36
requirement
need pr expectation that.is stated, generally implied or obligatory

Note 1 to entry: “Gebnerally implied” means that it is custom or common practice for the organization (3.29) and
interepted parties\that the need or expectation under consideration is implied.

Note 2 to entry: A specified requirement is one that is stated, for example in documented informatjon.

[SOUIllCE: [SO 22000:2018, 3.38]

3.37
risk
effect of uncertainty

Note 1 to entry: An effect is a deviation from the expected - positive or negative.

Note 2 to entry: Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

Note 3 to entry: Risk is often characterized by reference to potential “events” (as defined in ISO Guide 73:2009,
3.5.1.3) and “consequences” as defined in ISO Guide 73:2009, 3.6.1.3), or a combination of these.

Note 4 to entry: Risk is often expressed in terms of a combination of the consequences of an event (including
changes in circumstances) and the associated “likelihood” (as defined in ISO Guide 73:2009, 3.6.1.1) of occurrence.

©1S0 2022 - All rights reserved 7
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[SOURCE: ISO 22000:2018, 3.39, modified — The original Note 5 to entry has been deleted.]

3.38
safety

assurance that the product (3.34) will not cause an adverse health effect for the consumer when it is
prepared and/or used according to its intended use

Note 1 to entry: Safety is related to the occurrence of safety hazards (3.39) in end products and does not include

other health aspects.

3.39

safety hazard

source or sitfiation with the potential to cause an adverse health effect

Note 1 to entify: The term hazard is not to be confused with the term risk (3.37) which, in the context of|safety

(3.38), meansfa function of the probability of an adverse health effect (e.g. becoming diseased) and-thé sevdrity of

that effect (e.d. death, hospitalization) when exposed to a specified hazard.

Note 2 to entrfy: Safety hazards include allergens and radiological substances.

[SOURCE: IS¢ 22000:2018, 3.22, modified — The word “food” has been deleted\from the term and from

Notes 1 and P to entry; the words “biological, chemical or physical agent imfood” have been replaced

with “source|or situation” in the definition; the original Notes 3 and 4 to.éntry have been deleted.]

3.40

validation

obtaining evfidence that a control measure (or combination of control measures) will be capabple of

effectively cdntrolling the significant safety hazard (3.39)

Note 1 to entfy: Validation is performed at the time a contrgl;measure combination is designed, or wh¢never

changes are mjade to the implemented control measures.

Note 2 to entfy: Distinctions are made in this document between the terms validation, monitoring (3.2Y) and

verification (3[41):

— validation is applied prior to an activity,and provides information about the capability to deliver infended
results;

— monitoring is applied during an activity and provides information for action within a specified time ffame;

— verificatipn is applied after anfa¢tivity and provides information for confirmation of conformity.

[SOURCE: IS() 22000:2018,3%43, modified — The word “food” has been deleted from the definition.]

3.41

verification

confirmatior], thréugh the provision of objective evidence, that specified requirements (3.36) havg been

fulfilled

Note 1 to entry: Distinctions are made in this document between the terms validation (3.40), monitoring (3.27)
and verification:

results;

verification is applied after an activity and provides information for confirmation of conformity.

[SOURCE: ISO 22000:2018, 3.45]

© IS0 2022 - All rights re

validation is applied prior to an activity and provides information about the capability to deliver intended

monitoring is applied during an activity and provides information for action within a specified time frame;

served


https://standardsiso.com/api/?name=9d80b2a056fb8e25a09c8cd90b5d809e

IWA 37-1:2022(E)

3.42

winterization

fractionation process (3.33) that uses a solvent and cold temperatures to separate lipids and other
undesired constituents

4 Buildings
4.1 General

4.1.1 This clause addresses facilities used for the cultivation, production, processing, or combination
therepf, of cannabis.

NOTE Additional information can be found in CAN/ULC-54400 and ANSI/CAN/UL/ULC)13809.

4.1.2| The buildings or parts thereof addressed in this document can bg, ¢lassified s any of the
following:

a) industrial;

b) cpmmercial;

c) agricultural;

d) fgrm building;

e) ahy combination of a) to d).

4.1.3| Cannabis extraction processes using flammable solvents shall not be conducfed within a
building containing any of the following occupancies:

a) apsembly;
b) dptention;
c) tfeatment or care;

d) residential.

—

4.1.4| Buildings andyfacilities or parts thereof, that are used for ancillary activities, rglated to the
cultiviation, produetion, processing or storage of cannabis and cannabis related prodycts, shall be
classified in aceerdance with their occupancy.

NOTE|l ,Qther building and occupancy classifications can be identified by applicable codes and fegulations, or
by the|authority having jurisdiction (AH]).

NOTE 2  Occupancies are classified in accordance with local codes and regulations where these exist. In their
absence users of this document can reference other internationally recognized documents, e.g. NFPA 5000, ICC
International Building Codel22], National Building Code of Canadal23l.

4.2 Building design

4.2.1 The processing of cannabis, including extraction activities, shall be carried out in building
occupancies, or portions thereof, approved for such use.

NOTE Plant oil extraction processes using flammable solvents can result in the release of flammable vapours

into the surrounding atmosphere as a normal part of the overall extraction process. As a result, it is important
that such areas within a building are designed accordingly.

©1S0 2022 - All rights reserved 9
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4.2.2 All areas that will involve the storage or use of flammable solvents, such as, but not limited
to: shipping/receiving areas, storage areas, extraction spaces, refinement spaces, and finished product
holding areas, shall be carried out in occupancies approved for such use.

4.2.3 Areas within a building housing the storage or use of flammable solvents should be designed to
include the following building construction features:

a) fire compartments constructed of fire separations that provide a specific fire-resistance rating;
b) mechanical ventilation systems;

C) spil] controland containment systems;

d) fire supgression systems;

e) flammalle gas detection systems;

f) explosioh control or prevention systems;
g) egress and exiting systems;

h) emergenicy power systems.

4.2.4 Indog¢r grow areas shall be separated from the remainder of.the building by wall assembly(s)
having a fire|resistance rating not less than one hour as determinedby ISO 834-1.

NOTE The requirement for a 1 h fire separation between the indoor grow area and the remainder [of the
building is intpnded to allow a fire alarm system to serve only a portion of the building (with minimal op¢nings
for wiring and piping), as permitted by local codes, regulations-and standards. Separating the indoor groy area
of a cannabis facility from the remainder of the building by axt'h fire separation safely allows for the firefalarm
system requirements to be applied to the building withoutineeding to extend the fire alarm system to the Indoor
grow area, unless required due to the number of occupants and/or level of fire hazard risk.

4.2.5 Rooms used for carbon dioxide extraction or storage shall be designed for the purpose and
approved forjsuch use.

4.2.6 Repurposing of existing buildings, including portions of buildings that are being considerpd for
activities related to the cultivation, production, processing, or storage of cannabis and cannabis r¢lated
products, shall be approved for.slich use.

NOTE1  WHere an existing building, or portion thereof, is being considered, an evaluation in consultatioph with
a design profg¢ssional is ceriducted to determine if the intended activities suit the existing facility occypancy
classification and building'construction.

NOTE 2  Not alk existing facilities have sufficient sprinkler system capacity, firefighting water supply, fire
department a¢cess, roof construction, or sufficient construction systems that are adequate for the new byilding
occupancy clabsification-and-modification o sometimesreguired for themto be suitable fo o

NOTE 3  Existing portions of a building that are not directly undergoing renovation can be permitted to remain
as-is only where the renovations do not result in a reduction in the performance of fire protection and life safety
systems.

4.3 Fire protection systems

4.3.1 Where a fire alarm system is installed, it shall be installed in accordance ISO 7240-14.
NOTE If a farm building or greenhouse is provided with openings that permit access between the grow area

and the rest of the building, then the fire alarm system is not necessarily required to extend to the grow area.
Specific AH] requirements can apply.

10 © IS0 2022 - All rights reserved
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4.3.2 Where a portion of a building requires a fire alarm system, a means of signalling shall be
provided in the unprotected area at each access point between the protected and unprotected areas.

NOTE Potential solutions for signalling between the protected and unprotected areas include, but are not

limited to, audible and visible signalling, alarm, horn, or Fire-Do-Not-Enter signs to prevent access to and through
the affected area. Specific AH] requirements can apply.

4.3.3 Where a fire suppression system is installed, it shall be installed in accordance with one of the
following:

a) an automatic water sprinkler system that meets all applicable requirements of NFPA 13;

b) alcarbon dioxide extinguishing system that meets all applicable requirements of [S@\6183;

c) aldry chemical extinguishing system that meets all applicable requirements of NEPA 1[7;

d) algaseous agent extinguishing system that meets all applicable requirements of ISO 14520-1;
e) afwater spray fixed system that meets all applicable requirements of NEPA 15;

f) ahy other suppression system acceptable to the AH]J.

4.4 |Means of egress
4.4.1| Means of egress shall comply with ISO 21542.
4.4.2( Where required, all exit doors shall be marked.in accordance with 1SO 23601.

4.4.3| Secure doors equipped with an electriclocking device, which impede egress, shall|release upon
activdtion of a fire alarm system.

4.4.4| Secure doors which impede egtess shall be equipped with a panic hardware device|or a security
moniforing system shall be installed with the ability to unlock the door.

4.4.5 Where a safety way guidance system is provided and installed, it shall be in acc¢rdance with
ISO 16$069.

4.5 |Emergency lighting
Wherf requiredsareas shall have emergency lighting in accordance with ISO 30061.

NOTE Emergency lighting can compromise the grow cycle of plants. It is important to considef the impact of
emergency lighting levels on plant growth in cultivation areas.

4.6 Notification and signage

4.6.1 Warning signs specifying a danger or caution signs specifying a hazard, shall be prominently
posted on or near doors and entrances to the building, including interior rooms and areas.

4.6.2 Warning signs clearly indicating areas of potential entrapment hazard; shall be provided.

NOTE Additional information is given in ISO/TS 20559.

4.6.3 Directional signs leading to an open space protected from fire exposure from the building shall
be provided.

©1S0 2022 - All rights reserved 11
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NOTE

The intent of this clause is to provide signage directing persons to a safe place outside of the building

in case of a fire or other emergency condition requiring evacuation of the building. These areas are also known as

muster areas.

4.6.4 Emergency controls, disconnecting means, and devices shall be clearly labelled for their use.

4.6.5 Posting of emergency measures shall be in accordance with 1SO 23601.

4.7 Safety and hazard assessment

4.71 Wheream enrergency Tespomnse plam is Tequired, it shrattbeprepared T accordarnce with
1SO 13824.

4.7.2 An o¢cupational health and safety plan shall be implemented, e.g. in accordance with ISO 45001.
4.7.3 Wheye required, pre-incident planning shall be developed by (a) qualified person|s) in
cooperation With the local fire department or brigade in accordance with NFPA 4620.

4.8 Exhaust and ventilation

4.8.1 Building exhaust and ventilation systems shall be designed, installed, and operated to handle
specific needs such as but not limited to:

a) indoor ajr quality;

b) hazardotys vapour capture;

c) odour mftigation;

d) environtpental control.

4.8.2 Whete areas within a building require ventilation for indoor air quality, they shall be asgessed
in accordancp with ISO 28802.

NOTE Exhaust from extraction/feems and enclosures where dangerous goods, vapours or particles are
present are to|be exhausted to the éxferior and not recirculated into the building. Additional information i§ given
in ASHRAE 62

4.8.3 The building orypart of the building where cannabis is cultivated and ancillary activiti¢s are
conducted, shall be equipped with a system that filters air to prevent the escape of odours.

4.8.4 Where-flammable solvents are used as part of the plant oil extraction process or andillary
activities, the-buildi i i i ing:

a) aventilation system to prevent flammable gas/vapour concentrations from exceeding 25 % of the
lower explosive limit (LEL);

b) a flammable gas/vapour detection system in the area where such gases can be present that is
suitable for detecting the types of gases used.

NOTE Extraction booths manufactured in accordance with ANSI/CAN/UL/ULC 1389 include requirements

for ventilation and exhaust, electrical equipment, and gas detection.

12
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4.9 Processing rooms

49.1 Areaswithinabuilding thatare subject to moisture in the form of vapour and liquid in quantities
that are liable to interfere with electrical equipment such as areas being hosed down, sanitized, or
where high humidity occurs, shall be classified for this environment.

4.9.2 Ancillary activities using flammable solvents shall be conducted in rooms that are constructed
with wall assemblies having a fire-resistance rating appropriate to separate the solvent hazard from
adjacent areas and occupancies.

A T 11 c 1 4 1 N b 1 £1 1.1 h] N R T T
4’.9.3 AlcdsS HILCITUCU 101N PIdIIU OII €XLT dCUIOIT WIICTC T1dIIITIaDIC SOIVEIILS dI'€ USCU Slidll e eValuated

accorfling to IEC 60079-10-1 to define potentially hazardous areas.

NOTE Items for consideration in the determination of hazardous areas can include the fellowing:
a) ti[e extent of the area classification associated to the specific process(es) and site conditions;

b) the terminology associated to hazardous locations that can include similan terms as those used for Safety
ata Sheets (SDS) hazardous substance classifications or occupancy classifications but have a different

njeaning;

o)

c) the solvent properties and how they affect the hazardous area.

4.9.4| Where an automatic suppression system within extraction rooms, booths, hoods, dr enclosures,
including ductwork, is installed, it shall be in accordance with 4.3.3.

4.9.5| Cannabis extraction processes using carbon:dioxide or other non-hazardous substances shall
be copducted in a room designed for that purposes

4.9.6| Areas where plant drying, and processing generates combustible dust shall be evaluated
accorfling to IEC 60079-10-2 to define potentially hazardous areas.

4.9.7 | Appropriate measures shall be taken to minimize the risk of explosion or fire hazards in the
design of facilities where plant(dyying, and processing activities are capable of generating combustible
dusts

4.9.8| Equipment usedin hazardous areas shall be approved for the location.

NOTE Annex A/irfcludes information regarding area classification, hazardous material |classification,
temperature class)electrical equipment for use in explosive atmosphere design principles, marking of equipment
for us¢ in hazardous areas, gas groups and suitability of electrical equipment for a location.

4.10 |Storage

4.10.1 Areas within a facility where hazardous substances are stored shall be designed in accordance
with the applicable regulations, or in their absence good engineering practice.

NOTE Hazardous substances can include, but are not limited to, the following:
a) flammable solvents:

b) compressed gas cylinders;

c¢) waste products;

d) pesticides;

e) ammonium nitrate;
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f)

chemical agents.

4.10.2 The volume of materials stored shall be considered when determining the fire protection
requirements for areas identified in 4.10.1.

4.10.3 Flammable solvents shall not be stored in quantities exceeding the supply necessary for normal
operation in the same room where extraction occurs.

NOTE

4.11 Interi

It is important to consider occupational exposure limits when handling chemicals.

r

Movable par
not interfere
ISO/TS 5658

NOTE  Sp

5 Device

5.1 Genelq

5.1.1 This

5.1.2 The
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NOTE1 An
temperature
for use in haza

NOTE2 Us
decommission]
ensure that e
and recomme
engineering p
maintenance
removing equ

fitions and temporary wall dividers installed as part of the interior finish of an.ateg

1.

pcific AH] requirements can apply.

5 and equipment

al

nstallation, operation and maintenance oftéquipment, devices, and systems shall
Pith the manufacturer’s instructions.

hex A includes information regarding:area classification, hazardous material classifi
lass, electrical equipment for use in-éxplosive atmosphere design principles, marking of equi
rdous areas, gas groups and the suitability of electrical equipment for a location.

brs of this document can consider the manufacturer’s suggested best practices for remov|
ing of equipment and systems. The purpose of decommissioning and removing equipmen
quipment and support, systéms are removed in accordance with the manufacturer’s instry

ractices. This proeéss’ensures the lowest possible risk to employees, the facility, operatid

shall

with the fire protection system and shall have a flame spread rating as determined by

clause applies to the installation of electrical, gas, plumbing, fire, pressure equipment and
vessels, mechanical and HVAC equipment, and other devices and’systems.

be in

ration,
pment

al and
t is to
ctions

hdations, codes, and-regulations where applicable, or in their absence, in accordance with good

ns, or

hctivities. Apprepriate personal protective equipment (PPE) is worn when decommissioning and

pment.

5.2 Ventil

5.2.1 The flammable gas vapour detection system referenced in 4.8.4 shall:

tion €ortrol equipment

be instal

a)
b)

led in accordance with the manufacturer's instructions;

when the gas level reaches 25 % of the LEL;

c)

comply with the requirements of IEC 62990-2.

provide an indication when gas levels reach 10 % of the LEL and a distinct audible or visual alarm

5.2.2 Where ozone generating equipment is used for odour control, the equipment shall comply with

UL 867A.
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5.3 Carbon dioxide use

5.3.1 The safe handling, use and storage of gas cylinders shall comply with ISO 11625.

NOTE

Additional information involving the installation of compressed or liquefied carb

portable and stationary cylinders, can be found in NFPA 55.

on dioxide in

5.3.2 Carbon dioxide pressure vessels shall be equipped with pressure relief devices such as rupture
disks or spring-loaded valves.

All pressure relief devices shall be vented to move carbon dioxide gas to the exterior of the building

envel

locatipn.

5.3.3

ppe In case of device activation. Carbon diox1ide release points need to be In a sale.ai

d acceptable

Carbon dioxide gas detection systems shall be installed when carbon, dioxide is used in

cultiviation or processing and be installed in accordance with the manufacturer's instructions.

5.34

Where carbon dioxide is being used for enrichment and growth control, ca

generptors specifically designed for the purpose shall be used.

5.3.5

Where carbon dioxide atmospheric enhancement is achieved using a fuel burni

carbon monoxide detection or alarm device(s) shall be provided.

5.3.6
provi
of the]

5.3.7

led except where the system is specifically designed as a generator for carbon dioxid
greenhouse atmosphere.

IEC 62990-2.

5.3.8
when

NOTE(1

carbon monoxide or carbon.dioxide levels exceed occupational exposure standards.

Where gas detection\systems are installed, they are interlocked with building ventilat

exhaupt the contaminated aif with no recirculation of exhaust into the building.

NOTE|2

of confciousness. At 40 000 ml/m3 it is immediately dangerous to life and health. Where carbon d
in culfivation or processing, the employer conducts a risk assessment of the exposure or likelihoqd of exposure
of a wlorker to garbon dioxide in the workplace and records it in writing. In carrying out the ag§sessment, the
emplofyer considers the following:

Carbon dioxide and carbon monoxide detection systems shall provide a warning

"‘bon dioxide

g appliance,

Where fuels are burned in greenhouses, sepanate combustion air and flue systpms shall be

e enrichment

Carbon dioxide and carbon monoxide(detection systems shall comply with the requirements of

or an alarm

on systems to

As the concefitration carbon dioxide in air rises, it can cause headaches, dizziness, confyision, and loss

ioxide is used

t}re methods and procedures used or to be used in the processing, use, handling, and storjage of carbon
d

oxide;

the extent and potential extent of a worker’s exposure to carbon dioxide during routine operations and

during a process failure that can lead to an unexpected release of carbon dioxide;

the measures and procedures that are necessary to control exposure to carbon dioxide
engineering controls, work practices and hygiene facilities and practices;

the appropriate spacing of detectors in the facility.
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Where rooms are used for carbon dioxide extraction or storage, gas detection and alarm systems are
installed to provide warnings to occupants if carbon dioxide levels exceed 5 000 ml/m3.

NOTE3 As carbon monoxide levels increase and remain above 50 ml/m3, symptoms can become more
noticeable (such as headache, fatigue, nausea). As carbon monoxide levels increase above 150 ml/m3 to 200 ml/
m3, disorientation, unconsciousness, and death are possible. Users of this document can review local occupational
health and safety standards, in consultation with the local authorities, regarding worker exposure levels to
carbon monoxide and carbon dioxide to establish an acceptable setpoint for these monitoring systems.

5.4 Plant drying and processing equipment

5.4.1 Equipmentforuse i plantdrying and processing areas Where expiosive dust atmospiteres have
been identifipd shall be approved for the location. See A.4.

NOTE Adfitional information regarding explosive dust atmospheres is given in IEC 60079-10-2.

5.4.2 The ¢quipment described in 5.4.1 shall be installed in accordance with IEC 60079-14.

6 Oil extraction
6.1 Genernal
6.1.1 This glause relates to the extraction of plant oil using hazardous solvents.

6.1.2 Hazafrdous solvents include, but are not limited to: butane, propane, ethanol, pentane, or chrbon
dioxide.

6.1.3 Hazaidous processing conditions include, but are not limited to: combustibility, flammapbility,
pressure, andl toxic or asphyxiating atmospheres.

6.1.4 Gaskets and fittings shall be compatible with the types of solvent(s) used, and fqr the
temperature|and pressure ranges anticipated during the extraction process.

NOTE Anpex A includes information regarding area classification, hazardous material classifi¢ation,
temperature dlass, electrical equipment for use in explosive atmosphere design principles, marking of equipment
for use in hazgrdous areas, gas groups and the suitability of electrical equipment for a location.

6.2 Buildlng, equipnient, and process integration

The selectiop and use of solvents, extraction equipment, equipment ratings, quantities of hazardous
materials anfl processes shall be considered when determining the appropriate building classifidation,
design, and grotection as outlined in Clause 4.

6.3 Identification of risks and hazards

6.3.1 This subclause is intended to assist the user in identifying inherent risks associated with solvent
use and provides recommendations to mitigate their impact.

Additional information regarding hazards associated with plant oil extraction, and post-processing
refinement, including fire, explosion, toxic materials exposures, physical, and health hazards is given in
Table 1. See 6.7, 6.10 and 6.15
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Table 1 — Risks and hazards: Initial extraction

Process
Risk Hazard — Microwave | Mechanical
Hydrocarbon Carb?;edlox Alcohol assisted separation
extraction | processing
Pressurized Rupture v v x v x
vessels Explosion v v v x
Pressurized Connection v S, L, P B
hose connec- failure
tion Elailina hacac L L x x
...............
Flash burns v x x x x
Cryogenic x v « M v
Burns burns
Surface tem- v v v v ,
perature
Flammable v < v v N
Firelor explo- solvent
S101 Combustible v M « v R
solvent
Co-solvent x x x x
_ Flammable v v v v "
Ignition source solvent
Particqlate v & v v v
contaminant
Solvents:
, v x
TOX} city ‘Z‘_nd Chemicals
asplyyxiation
PP Solvents: Leaks v x
Oxygen dis- |Carbon dioxide « v < % <
pldcement exposure
Sharp objects v v v v v
Wet floors v v v v v
Trips/falls v v v v v
Heavy-ohjects v v v v v
Environment | Temperature
and ]lersonnel rated equip- v 4 v v v
Jafety ment
Labelling of
hot/cold sur- v v v v v
faces
Heat yentila- v v v » v
tion

6.3.2 Equipment, such as heaters, chillers, vacuum pumps, and air compressors used for the extraction
process, shall not be located within the extraction room unless designed or approved for that location.

See also 4.9.

6.3.3 Properties of the flammable gas or vapour that can be present shall be considered when
determining the suitability of the equipment for the specific extraction process.

© IS0 2022 - All rights reserved
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6.4 Hazard mitigation

6.4.1 An assessment of the hazards associated with the processing of cannabis shall be conducted
and a, hazard mitigation plan shall be developed accordingly. See 4.7.

6.4.2 The process hazard mitigation plan shall include a hierarchy of controls to minimize exposures
to occupational hazards which are essential for protecting personnel.

Traditionally, a hierarchy of controls has been used as a means of determining how to implement
feasible and effective control solutions.

One representation of this hierarchy is shown in Figure 1.

NOTE The idea behind this hierarchy is that the control methods at the top of graphic are potentiallyf more
effective and protective than those at the bottom.

Physical remove
the hazard

Replace
Substitution the hazard

[solate people
Engineering controls from the hazard

Change the way
people work

Effectiveness

Administrative control

Train the worker

Fraifting to avoid hazard

Protect the worker with
PPE personal protective equipmpnt

Figure 1 — Hierarchy of controls

Following thjschierarchy normally leads to the implementation of inherently safer systems, where the

risk of illnessor iujul y trasbeen bubbtdutidu_y Teduced:

6.4.3 When using chemicals or solvents the appropriate PPE shall be worn.
6.4.4 Fire-resistant PPE shall be worn when working with flammable solvents.
6.5 Waste disposal

6.5.1 Initial extraction and post-processing methods can produce different active wastes that require
specialized consideration. Examples can include but are not limited to:

a) contaminated biomass;
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b) lipids;

c) brine solution;

d) condensates.

6.5.2 All active waste or volatile fraction condensates shall be rendered inert before being disposed

of.

6.5.3 All active waste shall be considered as hazardous and appropriate waste disposal system shall
be used.

6.6

6.6.1
initia

Initia
deper]
6.6.2

Syste
defing

NOTE

6.6.3

NOTE

solverfts and solvent release and exposure.

NOTE

6.6.4
a) e
b)
‘)
d)

(@) D

—t

i

Initial extraction methods and processes

Extraction is the removal of targeted compounds from biomass. This subclause rey
extraction methods using a solvent, and their operational intent.

extraction is the first step in the entire processing chain, and all~steps in post-pr
dent on it.

Rooms and areas used for initial extraction can present&nown fire and explosion

s, equipment, and areas shall be rated appropriately toprevent ignitions, fires, and
bd in other clauses of this document.

Further information on extraction equipment is\given in ANSI/CAN/UL/ULC 1389.

Closed-loop systems and centrifuged-based machines are used in the extraction pr

1 Closed-loop systems and centrifuge-based machines are designed to mitigate the risk

2 Closed-loop systems can operate at pressures in excess of 34 474 kPa (5 000 psi).

Examples of pressurized-systems and components thereof can include, but are not
ktraction vessels;
xtracted oil separator vessels;
bmpressorS;and pumps;

hes, pipes, manifolds, pressure regulators, and hoses;

iews various

ocessing are

hazards.

bxplosions as

ocess.

bf pressurized

limited to:

e)

(%]

orage tanks,

NOTE

6.7

6.7.1

Additional information is given in ISO 16528-1.

Hydrocarbon extraction

Hydrocarbon extraction primarily uses butane, iso butane, propane, hexane,

depending on the size of the operation.

6.7.2

6.7.3

or heptane

Instrument grade solvent shall be used for extraction due to contaminants found in non-
instrument grade solvents.

See Table 1.
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6.8 Hydrocarbon extraction process flow

6.8.1 Hydrocarbons are used at various temperatures and pressures, and then they are condensed
and reclaimed during the extraction process.

6.8.2 Hydrocarbon solvent is introduced into the biomass, creating a solution consisting of
hydrocarbon solvent and constituents from the plant and routed to a collection vessel in the closed-loop
system.

6.8.3 Heat transfer fluid is used within the collection vessel jacket to provide heat. The low amounts

of heat on th

a)

b) to count
solvent @

to evapo

These basic t

6.8.4 Nornpally a pneumatic recovery pump, or an electric recovery pump is used to recovq

solvent vapo
form.

This liquid ig
pressures fr

To counterad
chiller. The hj

6.8.5 Prioq
of removing

NOTE1 Bid
remove oils f1
and any resid|
uncontrolled
extraction of
from the col

u
due to residujl]

and recovered
Proper off-ga
Degassing of

potentially flammablevapours from the building.

NOTE2 Ad

Sjacket Serve two purposes:
rate the liquid hydrocarbon solvent out of the solution;

brbalance the thermodynamic reaction of evaporative cooling caused by theshydroc
onverting states from a liquid to a vapour.

hermodynamic concepts are used to execute the extraction cycle.

ir evaporated in the collection vessel and begin compressing.the solvent back to its

warm due to the heat generated from compressing the vapour, which can boost disd
m the pump.

eat exchangers jacket absorbs the thermal load and keeps discharge pressures low.

residual flammable vapours.

mass feed materials are often placed in mesh fabric bags or socks and then placed into soly
om the plant material. After the liquid is separated from the bag or sock, the biomass is def
ual solvent to evaporate from the spent feed. Solvent permitted to evaporate into the aif
nanner can present serious fire and explosion hazards. Handling of spent biomass followi
pils using a flammaple_solvent takes special considerations. When removing the spent bi
n after extraction,'there is an increased risk for the release of solvent vapour into the atmos
amounts of solvents in the spent biomass. It is probable that most of the solvent has been re
in the process; however significant amounts of solvent can remain trapped in the spent bi
5sing procedures are conducted to minimize the risk of hazardous flammable organic
kpent bigmass is done within a suitable ventilated enclosure, booth, hood, or room to e}

hrbon

br the
liquid

harge

t this, the warm liquid is routed through a jacketed heat exchanger powered by a sujitable

to waste disposal, the spent biomass shall be off gassed in a ventilated area for the purpose

ent to
rassed
in an
ng the
omass
phere
moved
mass.
aste.
khaust

Hifiennal information can be found in NFPA 91.

6.8.6 Pumps used with hydrocarbon-based extraction systems shall conform to ANSI/CAN/UL/ULC
1389 and can include the following.

a) Pneumatic pumps: These are recovery pumps that use compressed air as their power source. This
style of pump does not require any electrical connections as they are powered with compressed
air.

b) Electric pumps: These are recovery pumps that use electricity as their power source.

6.8.7 Passive recovery is an alternate method using thermodynamic concepts, that does not use a
pump, to recover solvents.

20

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=9d80b2a056fb8e25a09c8cd90b5d809e

IWA 37-1:2022(E)

NOTE This is achieved by creating a warm environment in the collection vessel to evaporate solvent, and
a much colder environment within the solvent operating tank to create a natural push/pull and evaporation/
condensation effect.

Figure 2 illustrates the hydrocarbon extraction process flow.
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Figure 2 — Hydrocarbon extraction process flow

Pressurized
vessel

6.9 |Hydrocarbon extractionimethods and techniques

6.9.1| In-line adsorbent/absorbent filtration is a chromatography process that allows the|capability to
remoye undesired constituénts from the solution using different filtration medias.

6.9.2| THCa crystallization is an inline method of crystallization at the end of the extrag¢tion process
during solvent réeovery.

NOTE[1  This process requires solvent be left in the collection vessel with the cannabinoid extract. The mixture
of solyent'and cannabinoid extract creates a solution which is then transferred into a crystallization vessel that is
suitablle-for the pressures involved, and solvent corrosivity. The solution is left to promote precipitation of THCa
crystals from the solution. Ventilation for off-gassing of solvents is typically required.

NOTE 2  Nitrogen can also be used to slightly pressurize the system to assist in transferring solvent through
the extraction process, or to cause the environment within process lines and equipment to become inert.

6.10 Carbon dioxide extraction

6.10.1 Carbon dioxide extraction involves the use of liquid carbon dioxide.

High pressure pumps and heat exchangers are used to regulate solvent density to achieve gas phase or
liquid phase properties.

Multiple collection separators use temperature and pressure to create phase change separations with
the proper environment to drop out different compounds by weight.
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6.10.2 Carbon dioxide extraction equipment adjusts pressures and temperatures to manipulate carbon
dioxide into various phases.

The extraction process starts with gaseous or liquid carbon dioxide. The gaseous or liquid carbon
dioxide is pressurized by a hydraulic or compressor pump.

After leaving the compressor, the carbon dioxide has reached a pressure above its critical pressure and
is in a liquid phase.

The pressurized carbon dioxide solvent passes through a heat exchanger system to achieve the
parameters of super-critical extraction of biomass.

6.10.3 Supefcritical carbon dioxide is achieved when the extraction chamber parameters
7 384 kPa (1{071 psi) and 31,1 °C (87,98 °F). When a molecule is in a supercritical state, it hasprop

of both liqui
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The physical

NOTE
for product sa

6.10.4 Seel

6.11 Carbon dioxide extraction process flow

6.11.1 Whe
the biomass
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bndensing system to be collected.
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Figure 3 — Carbon dioxide extraction process flow

Carbon dioxide extraction supporting and ancillary equipment

| Some facilities can use bulk carbon(dioxide storage vessels externally situated
ction systems and designed to delivercarbon dioxide at a low to medium pressure.

P High pressure pumps can be used to feed the extraction systems with pressures
kPa (700 psi).

In some applicationsjrélay or transfer pumps are used.

ms with carbordioxide for processing.

I Large chillers are needed for some systems to lower the temperature of the conde
 the proeess carbon dioxide solvent is re-condensed to liquid state.

D2 extract

Upti

to feed the

greater than

B High pressure-carbon dioxide cylinders and dewar vessels are used to charge the extraction

nsing system

6.13

Carbon dioxide co-solvent extraction

6.13.1 Flammable solvents are sometimes used as co-solvents in systems designed for carbon dioxide
extraction.

Co-solvents are used to change and enhance the extractive properties of the primary carbon dioxide
solvent.

6.13.2 The use of flammable co-solvents during processing and post-processing should be considered

early

Equip

in the facility planning process.

ment that uses flammable co-solvents shall be approved for such use.
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6.13.3 Flammable co-solvents shall not be introduced in existing carbon dioxide extraction equipment
unless designed and installed in accordance with other clauses of this document.

NOTE

therefore present significant risk of hazards if flammable co-solvents are introduced.

6.14 Alcohol extraction

6.14.1 Alcohol extraction commonly uses high proof ethanol or isopropyl alcohol.

6.14.2 Alco
solvent recoy

6.14.3 See ]

6.15 Alcoh

6.15.1 Batch and semi-continuous extraction methods are used, dependant on the scale

operation.

6.15.2 Batch extraction uses a pre-selected weight of biomass intended for extraction.

Batch extrac
loop system

During batch

For batch exf

retain the bigmass particulate during extraction.

The solvent
soak(wash),

The slurry c4
The extracte

NOTE Th

6.15.3 Semi
Semi-continu

Biomass is b

ol extraction systems that require ]nrgp guantities of solvent shall be pnirpd with
ery systems. See 7.3.

able 1.

pl extraction process flow

tion units can be standalone systems with collection“vessels or built in-line as a c
'0 minimize contamination risks.

extraction, biomass is loaded into a vessel, colimn, or centrifuge.

raction that uses a centrifuge, the biomass is generally contained in a micron mesh |

s introduced to the biomass by pump, pressure, or vacuum and is usually a stati
belf-recirculation, or high-speed, centrifugal agitation to create a slurry.

n pass through multiple filtration apparatus to remove lipids and waxes.
d oil and slurry are stibjected to solvent recovery as the next step in the process. See

e slurry can be collected into a holding vessel to be filtered later.

continuousyextraction is best used for commercial production scale operations.,

ous extraction typically uses a decanter centrifuge, also known as a solid liquid sep3

Some carbon dioxide extraction systems are not designed or constructed for this use and can

large

of the

osed-

bag to

bnary

7.3.

rator.

Feught into the system through a constant and metered feeding mechanism and is |

mixed

with a solve

Lo credate a siurry.

The slurry is transferred by a pump to the decanter centrifuge, where they are separated. The biomass
and solvent solution are then discharged at different rates from the system.

Figure 4 illustrates the alcohol extraction process flow.
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Figure 4 — Alcohol extractionprocess flow

6.16 [Alcohol extraction ancillary equipment

6.16.1 During the alcohol extraction process, either cold temperature or warm temperature alcohol
may He used.

NOTE[1l  Recirculating heaters and chillers are commonly used in the extraction process. These systems
recircplate a heat transfer fluid (HTF) (typically H,0/glycol mix, silicon oil, etc) to provide a controllable source
of heaf or cooling to jacketed vessels.on.the extraction system. Alcohols are not used as a HTF for cljillers because
this cpn present increased fire lazards (reference can be made to the manufacturer recomniendations for
alternptive HTF options).

The rdcirculating HTF provides heat transfer to the application vessel. The common wall that the cpre vessel and
vesselljacket share, is heated and cooled through conduction. The HTF is not exposed to the cor¢ of the vessel
wherg solvent is presént."This heating function is typically used to evaporate solvents in the colle¢tion/reaction
vessel[(core vessel)‘ofthe extractor, thus separating the desired constituents (concentrate) from the solvent.

The chilling funiction is typically used in two main applications in the extraction process as degcribed below.
In ond applieation the goal is to lower the temperature of the solvent itself, the biomass being ¢xtracted, and
the enftiré process in general. By lowering the solvent temperature in-process, the modified solution solubility
resultp ifLthe extraction of a lower level of undesired constituents such as lipids, and chlorophyll.

The second application uses recirculating chillers to minimize the heat load generated by recovery systems. After
the solvent has been evaporated within the collection vessel, the vapour is then routed to a recovery system. The
recovery system creates a constant pull on the vapour stream and compresses the vapour to the point that it
begins to change back to a liquid state. This compression and phase change generates energy in the form of heat.

Alternatively, if the warm solvent coming from the discharge of the recovery system is routed through a jacketed
heat exchanger to absorb the heat load created by compression of the solvent vapour, then more consistent
operating pressures and greater extraction cycle efficiency can be achieved.

NOTE 2 In batch and semi-continuous extraction methods, solvent is stored in a jacketed vessel and large
chilling platforms can be used to chill the solvent.

6.16.2 Vacuum pumps are generally used in the recovery process to aid vapour movement through the
system.
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6.16.3 Vacuum pumps, positive displacement pumps, diaphragm pumps, mag-drive pumps and other
solvent safe pumps can be used to transfer slurry or solution through the extraction process for batch
and semi-continuous operations.

6.16.4 Nitrogen may also be used to slightly pressurize the system to assist in transferring solution or
slurry through the extraction process, or to cause the environment within process lines and equipment
to become inert.

6.17 Alcohol extraction solvent recovery

6.17.1 The
of process s

NOTE So
or asetofint

6.17.2 Solv
de-gassing,

6.18 Filtrat

6.18.1 Filtrd
waxes from

6.18.2 Ther
filters are ba

6.18.3 Filtrg
practices.

6.19 Altern
For alternatd
7 Post-py
7.1 Gener

7.1.1 Post
process for

g-housing filters, lenticular filters, and cartridge housing filters.

vent used in the operation.

ent recovery systems can be either integral to the extraction equipment, a single stand-alon
connecting modules to create a closed loop system.

nt recovery systems can also include a secondary stage which handles the de-volat
nd decarboxylation processing steps in-line.

ion required for alcohol extraction

tion is used to remove small biomass particulates asiwell as dirt, sand, clays, lipid
he solution. See 6.9.1.

e are multiple types of filtration that are used.for alcohol extraction. The primary ty

tion units and systems shall maintainra closed environment during operation fo

ate extraction methods

extraction methods nof described in the body of this document, see Annex B.

rocessing refinement
al

procéssing refinement can be described as any, and all steps after the cannabis extr
the “removal of unwanted compounds including, but not limited to: lipids, v

e unit,

izing,

5, and

pes of

I safe

iction
raxes,

arnacticidac
1GeS

pigmentatior

Ao atioc
7 Ol UTIacrcs; ot pootc

The cannabinoid extract can be further refined or directly used for food derivatives, vaporizer
cartridges, capsules, natural health products, or different consumer packaged goods.

7.1.2 Processes use different types of solvents, ultra-low temperature freezers, filtration apparatuses,
heating/cooling apparatuses, reactor tank units and pumping mechanisms to perform the various

processes.

NOTE

Additional information is given in ANSI/CAN/UL/ULC 1389.

7.1.3 The steps of post-processing are as follows:

a) defatting: winterization and filtration;
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b) solventrecovery;

c) liquid-liquid separations: polar contaminant removal;
d) degassing: devolatilization and decarboxylation;

e) distillation;

f) isolation and separation.

7.1.4 Post-processing refinement techniques can use flammable solvents.

All equipment used 1n the following methods shall be suitable for their intended use gnd installed
withih an acceptable area. See Clause 4 and Clause 5.

7.1.5| The information in this clause is intended to identify the methods and potential risks associated
with fespective post-processing refinement steps.

7.1.6 | Where vacuum pumps are used, consideration shall be given té-veéntilation of the intake and
exhayst lines and piping.

Figurg 5 illustrates the post-processing refinement.
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Figure 5 — Post-processing refinement
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7.2 Defatting: Winterization and filtration
7.2.1 General

7.2.1.1 During the extraction of active oils from biomass, other compounds can be extracted in
addition to cannabinoids.

Depending on the extraction method and solvent used, various amounts of these compounds are
extracted.
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7.2.1.2 The first step in refinement is typically to remove the waxes, lipids, and unwanted compounds
from the extract.

This is completed by dissolving the extract into an alcohol or polar solvent (methyl alcohol, ethyl alcohol,

isopropyl alcohol, acetone) to physically separate the insoluble waxes/lipids from the extract.

The ratio in which extract is mixed with solvent varies based on extraction method and wax/lipid
content within the extract.

7.2.1.3 See Table 2 for information on post-processing risks and hazards.

Table 2— RisKs and hazards: Post-processing
Process
Defatting qul:llidd' lig- Degassing
; Solvent o . Isolation
Risk Hazard | Devolatili- | Distilla- d N
. . . recov- | polar con- . ti ang sep
Winteri- | Filtra- . zation and 1on ti
- . €ry | taminant argtion
zation tion decarboxyl-
removal .
ation
Compatibil-
ity: Fats/ v v x x x x %
lipids
Waste recep-
; v v x x x x 5%
Waste dispost tacles
al: Fats and
lipids Water_sgluble v v x v x x 63
pesticides
Compatibil-
ity: recepta- v v {3 v x x %
cles
Seals/gaskets
o Solvent:
Pumps: qu.lll Motor com- v v v v v v %
tratnsfer_/lfll- patibility
er/oi 0il mist v v v x x v %
Vacuurp Im- x x v x x v %
plosion
Open pouting v v v x x x %
Use and\stor- < x v v v < v
age
Solvents in
SOlvent veccole x x / ‘/ x x /
Toxicity v x x x
Agitation x x v v v
MAQ x v v v v
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Process
Defatting qul:;idd' lig- Degassing
; Solvent L Isolation
Risk Hazard 3y Devolatili- | Distilla- d sep-
. . . recov- | Polar con- . ti and sep
Winteri- | Filtra- . zation and 10n ti
- ] €ry | taminant aration
zation tion decarboxyl-
removal .
ation
Electronic x v < v x <
elements
Solvent com-
x v x v x
patibility Aqil/
. . A\ )¢
Heating recir- « v < v q/ « <
Heatling and culators N
. -—
evagoration | Steam gener- N v « v \ « .
ators X
. \
Forced air M M M \® % M M
ovens &
Vacuum « % % << < <
ovens KXo
Pressure x x & v x v
Agitation $\ »
(Explosion/ x x @ v v x v
air-driven) ) \\g\
_ Tempera- M Q)Q v v M v
Vess¢ls (mix- tures N
ng) Compatibil- \O
ity: Steel, x NE x v 4 x v
glass, plastic f’\\C)
Solvent . P
recovery: Or- @ : x 4 x x x
ganic phase (@)
Allergeng, i.e. C) x < < v x <
Opef baths: Nut oil _ C)
Heatltransfer Smoke, ash/ . R R L, R R
boili nts
T ﬁ'e\l"ature
<d%§ulation x x x x v x
V\ device
&?‘ Electronic
% heating ele- x x x x v x
ITICTIU
Distillation Heat re-cir
T x x x x v x
apparatuses culator
Steam gener- % < % % v <
ator
Compatibil-
ity: Steel, x x x x v x
glass, plastic
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Table 2 (continued)
Process
Defatting qul:llidd'hq' Degassing
; Solvent . Isolation
Risk Hazard | Devolatili- | Distilla- d sep-
. . . recov- | pPolar con- . ti and sep
Winteri- | Filtra- . zation and on ti
: . €ry | taminant aration
zation tion decarboxyl-
removal .
ation
Solvent haz- x x x < < v M
ards
Waste dis- < % < « < v "
posal
Cold traps | | Volatile frac-
tion conden- x x x x x Vi %
sates
Liquid nitro- < % x « « v "
gen
Sharp objects v v v v v v vV
Wet floors v v v v v v e
Trips/falls v v v v v v v
Heavy objects v v v v v v v
Temperature
Environmenf | rated equip- v v v i v v %
and personnd|l ment
safety Temperature v v v v v v v
rated glass
Labelling
of hot/cold v v v v v v vV
surfaces
Heat yentila- v v v v v v %
tion

7.2.2 Prodess

7.2.2.1 WhHhere carbon dipkide and hydrocarbon extraction methods are used, a solution iy then
created by mliixing the crude.oil with a solvent, usually a polar solvent, prior to the winterization gtep.

With alcohollextraction) since the alcohol is already saturated with crude oil, the process leads difectly
to the winteifizatioirstep.

7.2.2.2 Thealeohol/oil solution is typically chilled to ultra-low temperatures in a freezer unit cdpable
of maintaining temperatures ranging from 0 °C to -80 °C. The equipment shall be suitable for use with
flammable solvents.

7.2.2.3 Vessels and containers shall be suitable for the temperatures identified in 7.2.2.2 and the type
of solvents involved.

NOTE1 Elastomers and seals within containers can become hard or brittle at lower temperatures.
NOTE 2  An alternate power source, such as a generator, can be considered for cold storage equipment to

reduce the likelihood of increased temperatures and pressures within sealed storage vessels in case of a primary
power failure.

7.2.2.4 Lipids, waxes, and other inactive compounds precipitate out of the mixture and become semi-
solid during the winterization process.
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NOTE Lower temperatures, will increase the speed of winterization.
7.2.2 Filtration

7.2.3.1 The removal of precipitated lipids, waxes, and other inactive compounds is achieved using
filtration techniques after the winterization process is complete.

7.2.3.2 For lab scale processing applications, a porcelain, stainless steel, or silicone filtration system
is typically used with cascading micron filter paper sizes (commonly known as a Buchner funnel),

This r
is cold the concentration of flammable vapours generated during off-gassing is reduced:

e the solvent

NOTE Proper ventilation is important, as the process is done in an open environment) A’suitiable overhead
hood |s an example of a ventilation component that can be used to minimize hazardous confentrations of
flamnjable vapours. See 4.2.3 and 4.8.

7.2.3{3 All vacuum pumps used for this process shall be compatible ‘for solvent uge, i.e. a dry
diaphjragm pump with polytetrafluoroethylene (PTFE) heads.

7.2.34 Forlarge processing applications, industrial filter presses; lenticular, or bag-style|filter vessels
may He used.

Thesq systems often use positive displacement pumps*instead of vacuum or gravity [to move the
solutipn.

Due tp the volume of solvents involved, the degree'of hazard is greater in large scale than in lab scale
applidations. The use of solvents shall be considered in conjunction with Clause 4.

7.3 [Solvent recovery
7.3.1| General

7.3.1.L After the crude oil has-been filtered and winterized, the oil shall be separated from the solvent
using|a solvent recovery system.

7.3.1.2 The two moSt:common types of solvent recovery systems are rotary evaporators and rising/
falling-film systems:.

Solvent recovery systems allow the recovery of the solvent (most often alcohols) that wer¢ used during
the wijinterization or extraction step.

This fleCeyvered solvent can then be re-used for various processing needs.

The solvent can be reproofed by distillation or with the use of drying agents.

These processes shall be conducted in an area with proper ventilation in accordance with Clause 4.
7.3.2 Process

7.3.2.1 Rotary evaporators are typically used as the main form of solvent recovery for lab scale
processing applications and are available in a variety of sizes that are specifically designed for the
purpose. Components of rotary evaporator systems made of glass such as flasks, condensers, and tubing
should conform to ISO 3585.

7.3.2.2 During this process, the solution is fed into the boiling (evaporating) flask at a reduced
pressure using a vacuum pump.

©1S0 2022 - All rights reserved 31


https://standardsiso.com/api/?name=9d80b2a056fb8e25a09c8cd90b5d809e

IWA 37-1:2022(E)

7.3.2.3 The boiling/evaporating flask is then rotated via a motor chuck while partially submerged in
a temperature controlled heated water or oil bath.

7.3.2.4 Usi
The vapourt

The condens

ng vacuum pressures and heat, the solvent is evaporated from the solution
ravels towards the source of vacuum, which is preceded by a condenser.

er is cooled using suitable fluids in a liquid re-circulator.

The solvent vapour is condensed, and gravity drains into a collection vessel located below the condenser.

7.3.2.6 The

feed a heated

The evaporat

7.3.2.7 Th¢
tube with si
infrastructu

Chilling app3
7.4 Liquig
7.4.1 Geng

74.1.1 Liq
immiscible li

The liquids e
hexane or he

74.1.2 Int
ratio and is g
can be prese

NOTE De

process, meas
due to the pol

74.2 Pro

Fqcover

se continuous systems operate using liquid transfer pumps or pressurenrdifferent
evaporation device or unit with significant surface area.

ion device is typically heated using a heated liquid re-circulator, hot water, or steam

evaporated solvent vapour is condensed on a similar condensing apparatus (she
pnificant surface area) which is chilled using tap water, ¢hilling apparatus, or f;
e.

ratus should be placed outside of the control area.
|-liquid separations: Polar contaminant removal
bral

uid-liquid separation is a form of liquid partition chromatography which uses at leaj
guids to separate compounds baSed on their solubility within the respective liquids.

ptane).

ombined with a/bririe solution and mixed in order to extract the polar contaminant
nt in the crudeoil:

bending on \the extraction method used, and the temperature and pressure of the extr
urable amoeunts of sugars, gums, phospholipids, and chlorophyll can be extracted from the bi
hrity and efficiency of the solvent.

ial to

Il and
cility

ttwo

mployed are usually a polar/agueous liquid (i.e. water) and a non-polar organic solvent (I.e.

his process the crude-oil is dissolved into the non-polar organic solvent at a pre-deteriined

s that

action
omass

o

I3

7.4.2.1 The crude oil is first dissolved into a non-polar solvent such as pentane, hexane or heptane.

Ideally, heptane is used due to its low-toxicity classification (Class 3) as well as its high boiling point-
making it the ideal choice for this process.

A brine solut

ion is then created using water and salt.

The water is heated to a value equal or less than 100 °C to allow for efficient salt addition. The brine
solution is mixed with the crude solution at specific ratios based on standard operating procedures.
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7.4.2.2 Forlab scale operations, this process is most often completed in a separatory funnel apparatus
within a fume hood.

The brine solution (aqueous) and the oil solution (organic) are loaded into the separatory funnel, with
expansion/head space allowance.

The top of the funnel is closed and inverted to agitate the solution by “shaking up” the solution.

Depending on the temperature of the brine solution, pressure can build up inside of the funnel.

7.4.2.3 When the appropriate number of agitation cycles is complete, the solution is permitted to
settle_and an emulsion layer will form hetween the aqueous and organiclayers

This emulsion layer is typically where insoluble contaminants and undesirable-dompounds will
matetialize.

Other|polar contaminants will be “extracted” from the oil solution into the bririesolution.

NOTE This process can be completed several times using variable PH washes\to remove contgminants from
the oil solution.

When the desired number of washes have been completed, the final solution is drajned into an
apprdpriate storage vessel or container.

7.4.24 For commercial production scale operations, liquid:liquid separation is often cdmpleted in a
jacketed reactor made of glass or stainless steel.

The greparation process is identical to that of lab\scale operations except for loading Into a larger,
statignary vessel.

This gperation will use an agitator/mixer thatis mounted to the reaction vessel.

7.4.2/5 Means shall be provided to mitigate the possibility of pressure build up.

NOTE Additional information is given in ANSI/CAN/UL/ULC 1389.

7.4.246 After the brine solution has been refined the next step in the process is solvent recovery.
See 7.B for additional information regarding solvent recovery.

7.5 [Degassing: Devolatilization and decarboxylation

7.5.1| General

7.5.1.]1 " Degassing of extracts is comprised of two main processes: devolatilization and
deca m(y]nfinn

These two processes occur after solvent recovery to remove residual solvents as well as achieve the
most desirable results in distillation.

Devolatilization and decarboxylation can be achieved in one step.

7.5.1.2 The crude oil can contain residual solvent after the solvent recovery process.

This solvent shall be removed prior to the distillation step. Having low levels of solvent improves
efficiencies and reduces risks associated with the distillation process.
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7.5.2 Proc

7.5.2.1 For

€ess

lab scale operations there are several methods that may be used.

One method is to perform this process within atmospheric conditions in a glass or stainless-steel
beaker on a hotplate stirrer.

The hotplate stirrer should have a temperature limit of at least 200 °C and be placed within a fume hood
for appropriate ventilation.

Magnetic stirring from within the hotplate (with a PTFE stir bar) or overhead stirring may also be used.

7.5.2.2 Wh
to prevent bd

7.5.2.3 Oth
forced air (¢
reaction vess

7.5.2.4 Ifr
boiling point
reach 100 °C
NOTE Us

Other types

inherent higl smoke/flash points.

7.5.2.5 For
processing (i

During the devolatilization and decarboxylafion step, the remaining solvent, water, other low b

point compo
a condensing

NOTE
of volatile conf

7.5.2.6 Me
7.4.2.5.

7.6 Distill

Light vacuum is used in bothlab scale and commercial production processes to assist in the r¢g

en performing decarboxylation, excess capacity should be maintained within the eoh
il-over and spillage during the process.

er methods that are used for this process include but are not limited to; rotaty evapor
pnvection) ovens, vacuum ovens, induction heaters with overhead stirrers, or jag
els.

btary evaporators are used for this process, a heating oil or hedbtransfer fluid with
than that of water (which is typically used as the bath contents) shall be used in or
to 140 °C.

e of nut oils, including peanut oil, is avoided as allergens can)be present.

bf heat transfer fluids/oils may be used to achievé elevated bath temperatures due tq

commercial production scale operatigns, top stirred reactor systems are us€
e.jacketed glass or stainless).

inds (terpenes), and carbon dioxide are removed from the material and collected th
system, which may be cooled using a liquid re-circulator.

pounds as well as providing a closed environment.

hns shall be proyided to mitigate the possibility of pressure build up in accordancg

ation

fainer

ators,
keted

ligher
der to

their

d for

oiling
rough

moval

with

7.6.1 Gene

pral

Distillate is a refined resin which contains a high percentage of the target cannabinoids.

To perform distillation, there are typically two types of systems that are used:

a) benchtop short path systems (lab scale), or

b) wiped/thin film systems (commercial production scale).

NOTE
6.8.5, Note 1.
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If the degassing step is completed correctly, minimal amounts of residual solvent will be present. See
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7.6.2 Process

7.6.2.1 During the distillation process, the apparatus is brought under vacuum to lower the boiling
point of the solution which limits degradation of the targeted compounds.

Maximum operating system temperatures typically range from 190 °C to 230 °C, depending on the
target compounds as well as the contents of the starting material.

7.6.2.2 Benchtop short-path distillation systems operate by increasing temperature of the input
material (winterized oil) to and through the boiling point of targeted cannabinoids.

7.6.2)3 When targeted boiling temperatures are achieved, vapours will travel from the poiling flask,
through the distillation head, to the condenser.

The cpndenser is often chilled or heated via a re-circulating chilling/heating unit.

NOTE Glassware does not necessarily appear hot even when over 200 °C; therefore, it is important to use
proper labelling and PPE to avoid burns, and to protect against potential glassware breakages.

7.6.24 Wiped/thin film distillation systems operate on a continuous or batch principle, by using
fixed heating and cooling systems to separate compounds based.du their boiling point.

Mateifial is dispensed into the evaporator body using feed pumps or gravity.

A motorized wiper basket creates a thin film of material around the outside of the body, which is heated
to a specific temperature.

7.6.2)5 Once the distillation process is completé&’/the distillate will then drain by gravity or pumping
mechanism into collection containers.

Compjounds that are too heavy to evaporate based on set temperature will travel down thee evaporator
wall gnd drain into a residue collector

7.6.2J6 There are various pumps‘used for these applications such as: gear pumps, peristaltic pumps,
lobe gumps, etc.

Heatipg may be provided by electric heating elements (band heaters) or re-circulating heaters for
jackets. Heating/chilling\for condensers may be provided by re-circulating heaters/chillers.

Systems will ofterinclude manifolds or plumbing for heat or chilling lines; these shall be dppropriately
labellpd and insulated where applicable to ensure operator safety.

7.6.3| Coldtraps

C ld t.,. A 3 A& rat 'S £ 1 4 d ot o 4 3 4
0 rapS—arc oSt toprotctTvat it pUTITpS 1T OTIT SUTV CITCS aTar U tICT COTICATITTITATICS ™

Flammable solvents are often used to provide additional chilled surface area to the trap. In between
usages, the solvent will be gradually brought back to ambient temperature.,

NOTE1 Small quantity condensates collected in the cold traps can contain residual solvents,

NOTE 2  Liquid nitrogen is also used in some instances for cold traps. It is important to use proper PPE and
pressure relief valves to avoid cold burns and pressure build up within enclosed traps.

© IS0 2022 - All rights reserved 35


https://standardsiso.com/api/?name=9d80b2a056fb8e25a09c8cd90b5d809e

IWA 37-1:2022(E)

7.7

Isolation and separation

7.7.1 General

Isolation and separation may use various separation techniques such as column chromatography, flash/
preparative chromatography, super-saturation, and or centrifugal partition chromatography (CPC) to

achieve pure

NOTE

isolated cannabinoids.

various solvents (non-polar/polar depending on method/media).

These methods use a stationary phase, such as a silica-based media, and a liquids phase, comprised of

7.7.2 Prodess

7.7.2.1 Th¢ process involves isolation by precipitation,

7.7.2.2 Forjlab scale operations, distillates and other forms of cannabinoid extracts)are dissolveld into
the proper sdlvent for isolation by precipitation.

This procesq is typically done by hand or on a heated magnetic stir plate, under a fume hood. The
mixture is then cooled to room temperature to reduce the rate of solvent off-gassing.

7.7.2.3 Onge precipitation has occurred, the non-crystallized liquidis poured off and stored.

The crystallized substance is then harvested, washed with cold.solvent, and dried within a vdcuum

oven.

The harvesti

7.7.2.4 Fory
extracts are

This process
stirrer to agi

Hissolved into a solvent suitable for this process.

is typically done in a large glass.or stainless-steel reaction vessel which uses an ove
Late the solution.

hg and washing of the crystallized substance-§hall take place within a vented fume hjood.

commercial production scale operations, distillates and other forms of cannalinoid

rhead

7.7.2.5 This vessel is then heated and chilled using a re-circulator to promote the crystallization
process.
7.7.2.6 Vaijious methodsof agitation are used to reduce large structure build-up as well as to preak

up large cry§g
Non-crystall

Remaining s

talline structures during the isolation process.
zed solution is drained into appropriate storage locations.

olid\ crystalline product is washed with chilled, clean solvent to further r¢

contaminant

move

5, and then dried in a vacuum oven.

8 Competence of personnel

8.1 Equipment shall be operated in accordance with applicable standard operating procedures or
operating manuals.

NOTE

Standard operating procedures and equipment manuals, including requirements for emergency

procedures are typically supplied by the manufacturer. If this information is not available from the equipment
manufacturer, the equipment owner can consider the minimum requirements in this clause. These requirements
are not considered to be inclusive. IWA 37-3 specifies good production practices.

8.2 The installation, operation, and maintenance of equipment, within a cannabis facility shall be
conducted by competent persons.
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NOTE Additional information is given in ANSI/CAN/UL/ULC 1389.

8.3

Personnel shall be trained on emergency shutdown procedures of the equipment.

8.4 Supervisory staff responsible for the cannabis facility should be on site during the operation.

8.5 Personnel who operate equipment or handle solvents shall be trained in the appropriate
procedures for use, storage, and handling of those solvents, as applicable. All training shall be
documented.

8.6

8.7

methpdology to verify knowledge and competency. These programs include but arenot lin

a)
b)
‘)
d)
€)
f)
g)

NOTE[l  When mixing different chemicals or solvents, itis important to wear the appropriate PPE
health and safety regulations can apply.

NOTE|2 It is important to wear fire-fesistant clothing when working with flammable solven
infornpation on preventing charge accumulation on personnel is given in NFPA 77.

NOTE[3  Additional information regarding the development of a safety training program is giver

9

Apre

a)
b)
‘)
d)
e)

Competency of personnet shait be verified, documented, and periodicatly Teviewed.

Persons responsible for the development of personnel safety training programs sh

shadowing and mentoring;

tésting and certification of individuals;

=

howledge of PPE;

—

bview of equipment operating manuals;

D

mergency planning procedures (see 4.7);

—

bview of local codes and regulations where applicable;

dpcumentation and record keeping.

Preventive maintenance

[

nnspectionSchedules;

manufacturers recommended frequency for preventative maintenance of equipment;

1all include a
hited to:

. Occupational

ts. Additional

in ISO 45001.

rentive maintendance program shall be developed in conjunction with the equipment npanufacturer,
and should includeybut not be limited to, the following items:

procedures on how to safely maintain the equipment;

calibration of equipment shall be performed as per the manufacturer’s recommendations;

equipment cleaning procedures and validations based on GPP.
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Annex A
(informative)

Information on hazardous areas

A.1 General

This following information is intended to provide guidance for cannabis buildings, equipment, aInd oil
extraction operations where explosive atmospheres can be present.

This informfption is in references to; combustible liquid, flammable gas, flammable liquid, and
combustible dust to identify the types of hazardous materials discussed in this document.

The terms explosive atmospheres, explosive dust atmospheres, explosive gas atmospheres are uged to
identify poteptially hazardous areas where hazardous materials can be preserit,

The process pfidentifying hazardous areas can be different in various contries or jurisdictions.

There can bg minor differences in how the same hazardous materials{are identified in Building Codes,
Fire Codes, Ellectrical Codes, etc.

The following information is intended to provide the user of this"document guidance on this topid

A.2 Area (lassification

A.2.1 Gene¢ral

Area classifi¢ation is a process to assess an area where hazardous materials can be present in sufficient
quantities fof an explosion to occur.

This involve} identifying the materials’and the amount of material present and the frequency and
duration of ajny release into the atmosphere.

It also identifies areas where hazardous materials are not normally present, but where an unintengional
release can gccur in case ofmalfunction, breakdown, or other unexpected failure.

Area classifigation identifies the hazardous materials based on their physical and explosive propérties.

Cannabis prqcessing operations use various flammable or combustible chemicals in the oil extraction
process and planit processing operations can generate combustible dusts.

Area classification addresses the potential of forming both explosive gas atmospheres and explosive
dust atmospheres. Since gasses and dusts move differently in air, area classification requires a three-
dimensional assessment of each location.

Area classification shall be carried out by those who understand the relevance and significance of
properties of flammable materials and those who are familiar with the process and the equipment
along with safety, electrical, mechanical, and other qualified engineering personnel.

EXAMPLE From a physical perspective, vapours from the chemicals used can be lighter, heavier, or the same
density as air. This influences how a location is identified and the precautions needed.

Internationally, two different systems are used to conduct and area classification:

— Zone system: based on the IEC 60079 series and used in most jurisdictions;
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Class/division system: used primarily in North America and based on NFPA 70 (in the US) and CSA
C22.1 (in Canada) and used occasionally in other countries.

The US and Canada permit the use of both the class/division and zone systems in their regulations.

Facilities are permitted to use both systems in one area however the area classifications systems cannot overlap.
Both class/division and zone approved electrical equipment can be used in either system following the rules in
the applicable electrical codes.

NOTE 2

NOTE 3

In the US, NFPA 70 allows the option to select either the class/division or zone system.

In Canada, CSA C22.1 only permits the use of the class/division system in existing facilities (those

built prior to the adoption of the zone system). Use of the zone system is mandatory for all new construction.

A.2.2
A.2.2

A.2.2

Mixtu
dust,

A.2.2

A mixture with air, under atmospheric conditions, of flaniinable substances in the form o
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Definitions of hazardous areas
1 Zone system

1.1 Explosive atmosphere

re with air, under atmospheric conditions, of flammable substances in the form of
fibres or flyings which, after ignition, permits self-sustaining propagation.

1.2 Explosive gas atmosphere

5t in which, after ignition, combustion spreads thrétughout the unconsumed mixture.
are separated into three zones based on the level of hazard.

bne 0: Locations in which explosive gas atmospheres are present continuously or ar
ng periods.

bne 1: Locations in which explosjvegas atmospheres are likely to occur in normal ope
cationisadjacenttoaZone 0location, from which explosive gas atmospheres can be co

OTE1 Zone 1 locations includes areas adjacent to a Zone 0 location where materials ca
b communicated unless sich Communication is prevented by an impervious barrier or aded
ressure ventilation from a source of clean air and effective safeguards against ventilati
rovided.

nd, if they de‘occur, they will exist for a short time only; or the location is adjacen
cation, froem which explosive gas atmospheres can be communicated.

OTE 2>~ Zone 2 locations includes areas adjacent to a Zone 1 location where materials ca
b communicated unless such communication is prevented by an impervious barrier or aded

gas, vapour,

F gas, vapour,

e present for

ration; or the
mmunicated.

h occasionally
uate positive-
bn failure are

bne 2: Locations)in which explosive gas atmospheres are not likely to occur in normal operation

[ to a Zone 1

h occasionally
uate positive-

Fessure ventilation from a source of clean air and effective safeguards against ventilati

n failure are

b
p
p

rovided.

A.2.2.1.3 Explosive dust atmospheres

A mixture with air, under atmospheric conditions, of flammable substances in the form of dust, fibres,
or flyings which, after ignition, permits self-sustaining propagation

These are separated into three zones based on the level of hazard.

Zone 20: A place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is
present continuously, or for long periods or frequently.

Zone 21: A place in which an explosive dust atmosphere, in the form of a cloud of dust in air, is likely
to occur in normal operation occasionally.
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A.2.2.2 Class/division system

NOTE1 Zone 21 locations includes areas adjacent to a Zone 20 location where materials can occasionally
be communicated unless such communication is prevented by adequate positive-pressure ventilation from a
source of clean air and effective safeguards against ventilation failure are provided.

Zone 22: An area in which an explosive dust atmosphere, in the form of a cloud of combustible dust
in air, is not likely to occur in normal operation but, if it does occur, will persist for a short period
only.

NOTE 2  Zone 22 locations includes areas adjacent to a Zone 21 location where materials can occasionally
be communicated unless such communication is prevented by adequate positive-pressure ventilation from a
source of clean air and effective safeguards against ventilation failure are provided.

NOTE3 PR 1 H 4 £ 4 - | £+l 4 £iol oF 43 1 3 A | ol £ i l
ITIS AU THIPDULI LAIIT LU LUTISTUTT LT PULTIHLIATI UT' LI TAlllg dIl TAPIUSIVE UUS T LIUUW TTUIIT d YU S ayer

in Zones 20, 21 and 22.

Materials ar¢ identified by three classes and each class is separated into two diviSipns based gn the

level of hazard.

Class I, Qivision 1 (explosive gas atmospheres): Areas in which flammable gases, flammable liquid-
producedl vapours, or combustible liquid—-produced vapours are or,can be present in the jair in
quantiti¢s sufficient to produce explosive or ignitable mixtures.

Class I, Qivision 2 (explosive gas atmospheres): Areas in which-flammable gases, flammable liquid-
producegl vapours, or combustible liquid-produced vapours are handled, processed, or used, put in
which the liquids, vapours, or gases will normally be confihed within closed containers or ¢losed
systems|from which they can escape only in case of accidental rupture or breakdown of such
containefrs or systems or in case of abnormal operationof equipment.

NOTE 1 | Class I, Division 2 includes areas adjacent.to a Class I, Division 1 location where materidls can
occasionglly be communicated unless such communication is prevented by an impervious barrjer, or
adequate|positive-pressure ventilation from a.sptif'ce of clean air with effective safeguards addressing any
ventilatign failure.

Class I, Division 1 (explosive gas atmospheres): Areas in which combustible dust is in the air pinder
normal gperating conditions in quantities sufficient to produce explosive or ignitable mixtures.

Class I, Pivision 2 (explosive/gas atmospheres): Combustible dust due to abnormal operations can
be presept in the air in quantities sufficient to produce explosive or ignitable mixtures.

NOTE 2 | Class II, Division2 includes areas in which combustible dust accumulations are present Hut are
normally|insufficient te interfere with the normal operation of electrical equipment or other appgratus,
but can ds a result-ef{infrequent malfunctioning of handling or processing equipment become suspended
in the airfor where.combustible dust accumulations on, in, or in the vicinity of the electrical equipment can
be sufficient tojinterfere with the safe dissipation of heat from electrical equipment, or can be ignitgble by
abnormal operation or failure of electrical equipment

Class 111, Divisions 1 and 2 (easily ignited fibres and flyings): Includes areas where easily ignitable
fibres or where materials producing combustible flyings are handled, manufactured, or used, but
in which such fibres/flyings are not likely to be in suspension in the air in quantities sufficient to
produce ignitable mixtures.

NOTE3  Class III materials are not normally encountered in cannabis buildings, equipment, and oil
extraction operations. The primary risk in Class III locations is the potential of a flash fire, while technically
not an explosion, the risk to persons and property are extremely high. Since Class III materials do not
typically form a dust cloud, the rules are different than those for Class II.

A.2.2.3 Comparison of class/division and zone systems

Table A.1 provides a comparison of class/division and zone area classification.

40

© IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=9d80b2a056fb8e25a09c8cd90b5d809e

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Buildings 
	4.1 General 
	4.2 Building design 
	4.3 Fire protection systems 
	4.4 Means of egress 
	4.5 Emergency lighting 
	4.6 Notification and signage 
	4.7 Safety and hazard assessment 
	4.8 Exhaust and ventilation 
	4.9 Processing rooms 
	4.10 Storage 
	4.11 Interior 

	5 Devices and equipment 
	5.1 General 
	5.2 Ventilation control equipment 
	5.3 Carbon dioxide use 
	5.4 Plant drying and processing equipment 

	6 Oil extraction 
	6.1 General 
	6.2 Building, equipment, and process integration 
	6.3 Identification of risks and hazards 
	6.4 Hazard mitigation 
	6.5 Waste disposal 
	6.6 Initial extraction methods and processes 
	6.7 Hydrocarbon extraction 
	6.8 Hydrocarbon extraction process flow 
	6.9 Hydrocarbon extraction methods and techniques 
	6.10 Carbon dioxide extraction 
	6.11 Carbon dioxide extraction process flow 
	6.12 Carbon dioxide extraction supporting and ancillary equipment 
	6.13 Carbon dioxide co-solvent extraction 
	6.14 Alcohol extraction 
	6.15 Alcohol extraction process flow 
	6.16 Alcohol extraction ancillary equipment 
	6.17 Alcohol extraction solvent recovery 
	6.18 Filtration required for alcohol extraction 
	6.19 Alternate extraction methods 

	7 Post-processing refinement 
	7.1 General 
	7.2 Defatting: Winterization and filtration 
	7.2.1 General 
	7.2.2 Process 
	7.2.2 Filtration 

	7.3 Solvent recovery 
	7.3.1 General 
	7.3.2 Process 

	7.4 Liquid-liquid separations: Polar contaminant removal 
	7.4.1 General 
	7.4.2 Process 

	7.5 Degassing: Devolatilization and decarboxylation 
	7.5.1 General 
	7.5.2 Process 

	7.6 Distillation 
	7.6.1 General 
	7.6.2 Process 
	7.6.3 Cold traps 

	7.7 Isolation and separation 
	7.7.1 General 
	7.7.2 Process 


	8 Competence of personnel 
	9 Preventive maintenance 
	Annex A (informative) Information on hazardous areas 
	Annex B (informative) Alternate extraction methods 
	Bibliography 

