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Bureau de normalisation du Québec

The Bureau de normalisation du Québec (BNQ) is a
standardization organization based in Quebec and
created in 1961. It is one of the standards
development organizations accredited by the
Standards Council of Canada (SCC) and as such, is
part of the National Standards System.

As an administrative unit of Investissement Québec
(1Q), the BNQ produces standards that meet the
needs of the industry, of public and para-public
organizations, and of concerned groups.

The Bureau de normalisation du Québec devotes its
activities to the production of standards that meet
the needs of the industry, public, and para-public
organizations, as well as concerned groups; it is also
responsible for the certification of products,
processes, and services from the standards it has
developed by affixing its own mark of conformity
when it is appropriate. Lastly, the BNQ offers an
information service to manufacturers wishing to
comply with the standards for the manufacture and
export of various products and the delivery of
services with respect to the standards both in
Quebec, as well as national and international
standards.

National Standard of Canada

A National Standard of Canada is a standard
developed by a Standards Council of Canada (SCC)-
accredited Standards Development Organization, in
compliance with requirements and guidance set out
by SCC. More information on National Standards of
Canada can be found at https://www.scc.ca.

SCC is a Crown corporation within the portfolio of
Innovation, Science and Economic Development
(ISED) Canada. With the goal of enhancing Canada’s
economic competitiveness and social well-being,
SCC leads and facilitates the development and use of
national and international standards. SCC also
coordinates Canadian participation in standards
development, and identifies strategies to advance
Canadian standardization efforts.

Accreditation services are provided by SCC to
various customers, including product certifiers,
testing laboratories, and standards development
organizations. A list of SCC programs and accredited
bodies is publicly available at https://www.scc.ca.
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REQUEST FOR INFORMATION AND PURCHASE

Any request for information or purchase of this document may be sent to the Bureau de
normalisation du Québec (BNQ) at:

333, rue Franquet, Québec, Quebec G1P 4C7

Telephone: 418-652-2238, ext. 2437 or 1-800-386-5114; fax: 418-652-2292

Email: bnginfo@bng.qgc.ca; website: https://www.bng.qc.ca

REVISION OF BNQ DOCUMENTS

Collaboration from BNQ document users is essential in keeping our documents up to date.
Therefore, any suggestion aimed at improving their contents will be appreciated. We ask you to
send us your suggestions or comments on the form at the end of this document.

The electronic or printed version of this document is for personal use only. Distribution to third
parties, partners or clients, as well as saving, distribution or use on a computer network is
forbidden without written agreement from the BNQ.

Only purchasers duly registered with BNQ Customer Service will receive document updates.
Notifications and the catalogue may be consulted at all times on the BNQ's website
[https://www.bng.gc.ca] to verify if a more recent version of a document exists or if amendments
or errata have been published.

If a registered purchaser wishes to continue to receive updates, the purchaser must inform BNQ
Customer Service of any change of address as soon as possible.

This document is the result of thousands of hours of work provided on a voluntary basis by many
community experts. We thank you for taking this into account, and for your contribution through
your purchase of this document for its evolution in the years to come.

© BNQ, 2023

All rights reserved. Unless otherwise specified, no part of this document may be reproduced or
utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilming, without written permission from the BNQ.
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NOTICE

UNDERSTANDING OF THE NOTION OF EDITION

It is important to note that this edition implicitly includes all amendments and errata that might be
published separately at a later date. It is the responsibility of the users of this document to verify whether
any amendments or errata exist.

INTERPRETATION
The verb shall is used to express a requirement (mandatory) in order to conform to this document.

The verb should, or the equivalent expressions it is recommended that and ought to, is used to indicate a
useful, but not mandatory, suggestion or to indicate the most appropriate means of conforming to this
document.

Except for notes presented as normative notes, which set out mandatory requirements and which appear
in the lower portion of figures and tables only, all other notes are informative (non-mandatory) and provide
useful information intended to facilitate understanding or clarify the intent of a requirement or to add
clarification or further details.

Normative annexes provide additional requirements (mandatory) in order to conform to this document.
Informative annexes provide additional (non-mandatory) information intended to assist in the
understanding or use of elements of this document or to clarify its implementation. They contain no
mandatory requirements for the purpose of compliance with this document.

DISCLAIMER OF RESPONSIBILITY

This document was developed as a reference document for voluntary use. It is the user’s responsibility to
verify whether the application of this document is mandatory under the applicable legislation or regulations
or whether trade regulations or market conditions stipulate its use in, for example, technical regulations,
inspection plans originating from regulatory authorities and certification programs. It is also the
responsibility of the users to consider limitations and restrictions specified in the Purpose and Scope and to
judge the suitability of this document for the user’s purposes.

MARKING AND LABELLING REQUIREMENTS

This document may contain requirements for marking and/or labelling. In this event, in addition to meeting
such requirements, it is also the responsibility of the suppliers of products to comply with the applicable
national, provincial or territorial laws and regulations of the jurisdictions in which the products are
distributed.
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This document was developed in compliance with the Standards Council of Canada (SCC)’s
Requirements and Guidance for standards development organizations and approved as a National
Standard of Canada by the SCC. Its publication was approved by a Standards Development
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SABER, Diane

Ministére de 'Economie, de I'Innovation et de
I’Energie (MEIE)

Canadian Biogas Association (CBA)

CanmetENERGY Ottawa — Natural Resources
Canada (NRCAN)

The Coalition for Renewable Natural Gas (RNG
Coalition)

Bureau de normalisation du Québec (BNQ)

Bureau de normalisation du Québec (BNQ)

REEthink

The collaboration or the participation of the following people is also worthy of mention:

HOPPER, Jay

Archaea Energy
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© BNQ, 2023



Copy provided to the Committee Members CAN/BNQ 3672-100/2023.
Copying, distribution or installation on a network is forbidden without permission of BNQ.

BN CAN/BNQ 3672-100/2023

Bureau de normalisation
du Québec

CONTENTS

INTRODUCTION
1 PURPOSE AND SCOPE
2 NORMATIVE REFERENCES

2.1 GENERAL
2.2 DOCUMENTS FROM STANDARDS BODIES
2.3 GOVERNMENT DOCUMENTS

3 DEFINITIONS
4 BIOMETHANE PROPERTIES AND COMPOSITION
4.1 COMPATIBILITY

41.1 Pressure
4.1.2 Odorization

4.2 SPECIFICATIONS
4.3 HEALTH AND SAFETY ASPECTS

5 TESTS AND MEASUREMENTS

5.1 LABORATORY TEST METHODS
5.2 REFERENCE PRESSURE AND TEMPERATURE

6 QUALITY CONTROL

6.1 INITIAL CHARACTERIZATION
6.2 QUALITY CONTROL PLAN

ANNEX A — BIOMETHANE PROPERTIES AND COMPOSITION
Table A1 — Properties
Table A.2 — Potentially corrosive constituents
Table A.3 — Potentially harmful trace constituents
Table A4 — Comparison of biomethane risk receptors
ANNEX B — CHARACTERISTICS OF BIOMETHANE
ANNEX C — INFORMATIVE REFERENCES

Page

O W VW VWU OV W ON N N N oOouuy L 1 =

N T e S S T S = S =
N O 1D W N R

© BNQ, 2023



CAN/BNQ 3672-100/2023

BNL

Bureau de normalisation

du Québec

23
26

BIBLIOGRAPHY

ANNEX D —

GLOSSARY

ANNEX E

‘ONg o uoissiwiad INoyIm UsppIgIo) SI }IOMIBU B UO uoie|feisul 1o uonnguisip ‘Buikdo)
"£202/00T-229€ ONE/NVD SIaqWaiN 9aniwwo ayy o) papiroid Adod

© BNQ, 2023



Copy provided to the Committee Members CAN/BNQ 3672-100/2023.
Copying, distribution or installation on a network is forbidden without permission of BNQ.

BN CAN/BNQ 3672-100/2023

Bureau de normalisation
du Québec

BIOMETHANE — QUALITY SPECIFICATIONS FOR INJECTION
INTO NATURAL GAS DISTRIBUTION AND TRANSMISSION SYSTEMS

INTRODUCTION

Biomethane is obtained by cleaning and conditioning biogas to make it interchangeable with
natural gas. Its injection into natural gas distribution and transmission systems enables it to be
transported to many points of use.

Biomethane production

The biogas industry is quickly growing in a global way. According to statistics from the European
Biogas Association, in 2019, Europe had nearly 19 000 biogas installations representing electrical
power equivalent of around 193 TWh.! More recently, the European Commission has presented
the REPowerEU Plan, a program to rapidly reduce dependence on fossil fuels and fast forward
green transition that includes a dedicated action plan to boost biomethane production to
35 billion cubic metres by 2030.2

At present, the United States has more than 2 200 biogas installations covering all 50 states. This
represents an electrical power equivalent of approximately 2.4 GWh.? According to the United
States Environmental Protection Agency (U.S. EPA), as of September 2021 there were
548 operational landfill gas (LFG) projects in the United States. Moreover, in 2022, the number of
digester systems in operation accepting animal manure was 322, and another 85 were under
construction or undergoing modifications to upgrade biogas to biomethane.*

In Canada, biogas production increased by almost 50% between 2011 and 2020. By 2022, more
than 270 biogas projects were in operation across Canada, including 45 digesters for agricultural
operations, 9 digesters for industrial operations, 126 wastewater treatment facilities, and
99 landfill gas capture systems. The production from all major sources was equivalent to
2 420 million cubic metres per year of renewable natural gas, preventing more than 8 Mt of

European Biogas Association, Annual Report 2020.
European Commission, REPowerEU.

American Biogas Council, Biogas Industry Market Snapshot.

A W R

U.S. EPA, AgSTAR Data and Trends.
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greenhouse gas (GHG) emissions from reaching the atmosphere every year.! This represents up
to 810 MW of electricity and 1.3% of Canada’s electricity demand.

Across Canada, governments are taking bold initiatives to increase renewable energy generation
in order to act against climate change and meet global energy goals. Specific policies, regulations,
and programs are being put in place to drive growth in the sector. In Quebec, regulations have
established that the proportion of biomethane distributed in the gas network must rise to 5% as
of 2025, and this proportion could be increased to 10% in 2030. In British Columbia, the target is
to reach 15% by 2030. Ontario has also implemented supportive policies and Alberta is taking
action to chart a similar course.

Studies have shown that biogas and biomethane could reduce GHG emissions by 14 Mt in 2030
and 62 Mt in 20502. Still, most of Canada’s biogas potential remains untapped. Previous analysis
established that we are harnessing just 14% of Canada’s feasible biogas and biomethane
potential.? The situation is the same around the globe. The International Energy Agency estimates
that the world’s sustainable biomethane production could increase to 42.2 TJ by 2040. That is 30%
of current consumption of natural gas in the world.* This opens the door to significant
development.

Sustainable Benefits

Biomethane plays a key role in meeting the ever-increasing energy demand in Canada. It is also
an environment-friendly source of energy and a smart waste management option. Substituting
fossil fuels with biomethane from organic waste leads to major reductions in GHG emissions for
the entire life cycle of biomethane compared to GHG emissions of the fossil fuels it replaces.

In terms of sustainability, the use of biomethane can contribute to, among other things:

a) decarbonization through the capture and productive use of the methane
contained in biogas that would otherwise be thermally destroyed or released to
the environment;

b) environmental protection by reducing the contamination and pollution of water,
soil and air with the elimination of fossil fuel as well as the reduction of risks of
potential harmful accidents. Landfills and digesters produce biogas that
generates few of the environmental impacts normally associated with fracking,
since they utilize material that already exists and would otherwise go to waste;

Canadian Biogas Association, Biogas 101.
Bioenergy International, Canadian Biogas Experiences Decade of Rapid Growth.

Canadian Biogas Association, Hitting Canada’s Climate Targets with Biogas & RNG.

A W R

International Energy Agency, Outlook for Biogas and Biomethane: Prospects for Organic
Growth.
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c) sustainable development by encouraging locally owned biomethane production
sites and allowing citizens direct involvement in environmental protection, as well
as reinforcing local economies, jobs, and expertise;

d) promoting a circular economy by converting low-value organic waste to a high-
value substance, thereby reducing the dependence on fossil fuels in the long run.!

Origin, composition, and use of biomethane

Biomethane is derived from the cleaning of biogas; biogas being produced from the anaerobic
(without oxygen) decomposition of organic material.

In its raw state, biogas contains 40% to 70% methane (CH,), inert gases (carbon dioxide [CO],
oxygen [O;], nitrogen [N.], and others), sulphur compounds, and water vapor. The heating value
of raw biogas is lower than natural gas.

The essential goal of cleaning and conditioning biogas is to increase its methane content and to
reduce the amount of hydrogen sulphide (H,S) [desulphurization], CO, (decarbonization), water
(H20) [dehydration], O, N, and certain trace constituents. The resulting product of biogas
cleaning is called biomethane, and its composition is similar to that of natural gas. The resulting
biomethane may then be injected into natural gas distribution or transmission systems.

Although biogas can be produced from any organic material, sources are usually categorized as:
a) agricultural residues, which includes crop residues, manure and liquid manure;
b) industrial-grade food waste;
c) organic waste from municipalities;
d) landfill waste;
e) wastewater treatment sludge.

Depending on the feedstock, the level of contamination may vary significantly. The biogas sources
from industrial-grade food waste and most agricultural residues, including manure, are free of
heavy metals, halocarbons, and siloxanes. Mixed waste anaerobic digesters, however, can contain
a wide variety of materials, and wastes may be commingled. Finally, landfill waste and wastewater
treatment plant sludge are composed of a vast assortment of constituents of concern that require
greater conditioning.

1 Environmental and Energy Study Institute, Fact Sheet — Biogas: Converting Waste to Energy.
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Few Trace Constituents Many Trace Constituents

Feedstock

Organic Waste from Municipalities
Agricultural Residues Mixed Waste (wastewater Landfill Waste

Industrial-Grade Food Waste treatment sludge + organic waste Wastewater Treatment Sludge
from municipalities, etc.)

@

Trace Constituents:
Ammonia

Trace Constituent: Heavy Metals

Ammonia Halogens
Siloxanes

Others

Less Gas Cleanup More Gas Cleanup

Limited Testing More Extensive Testing

Alternative technologies to produce biomethane from biogas

Most biomethane cleaning processes involve technologies that separate CO, from biogas.
Emerging alternative technologies that are commercially available convert CO, into biomethane
using hydrogen and either a biological or physical catalyst without the typical approach of
separating the CO, from the biogas. Subsequent cleaning steps include the removal of water,
hydrogen, and trace constituents. Since biomethane produced with these alternative
technologies may contain residual hydrogen, many gas utilities, research institutes, industry
associations, and government agencies are still studying its impact as a component in natural gas.
As this issue remains unresolved, this edition of the standard does not prescribe any limits on
hydrogen, which is left to the discretion of the gas distributor or transporter. However, it is
recognized that, some day, renewable hydrogen may be within the scope of biomethane injection.

Guidelines

For the biomethane to be injected into natural gas distribution and transmission systems, and
accepted into the Canadian market, it must be of a similar composition to that of natural gas, i.e.,
interchangeable. Biomethane must meet the Higher Heating Value (HHV) and Wobbe index

© BNQ, 2023 4
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requirements through the cleaning of biogas to among other things, increase its calorific value by
the removal of inerts. Other trace constituents, such as sulphur compounds, also need to be
limited and controlled to make the product safe for human health and the environment, pipeline
integrity, and end-use applications.

1 PURPOSE AND SCOPE

This standard specifies the characteristics of biomethane at the injection point in the natural gas
distribution or transmission system to ensure its compatibility with the characteristics of the
natural gas present in the system into which it is injected.

It applies to biomethane produced from biogas derived from anaerobic decomposition, no matter
the source of the organic material.

NOTE — Biomethane is sometimes called renewable natural gas (RNG) in North America, which is a
more generic term. However, in this standard, the terms biogas and biomethane correspond to the

definitions given in Chapter 3.

This standard does not cover biomethane produced and consumed on-site by the producer or
biomethane produced and delivered by a dedicated gas line.

This standard does not cover synthetic gas (syngas).

This standard was developed to serve as a reference document for conformity assessment
activities of specific products.

NOTE — Conformity assessment is defined as the systematic examination of the extent to which a
product fulfils specified requirements.

2 NORMATIVE REFERENCES

2.1 GENERAL

The references below (including any amendment or errata) are normative references, and are
therefore considered mandatory. They are essential to the understanding and use of this
standard, and are cited in appropriate places in the text.

It should be noted that a dated (normative and informative) reference refers to that specific
edition of the reference, while a non-dated reference refers to the latest edition of the reference
in question.

NOTE — This standard also cites informative references, which are listed in an annex.
A bibliography of references on topics covered in this standard is also annexed.

2.2 DOCUMENTS FROM STANDARDS BODIES

AGA (American Gas Association) [https://www.aga.org]

AGA Report No. 4A Natural Gas Contract Measurement and Quality
Clauses.
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