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CANADA’S GHG AND METHANE REDUCTION COMMITMENTS

Agriculture 30%

» Canada has committed to:

MsSw
* Reducing GHG emissions by 40-45% below La;‘;’&"*‘*
2005 levels by 2030 and 45-50% by 2035
Other Waste

» Achieving net-zero GHG emissions by 2050 A

Other 5%

« Supporting the Global Methane Pledge to
reduce global methane emissions by 30%
below 2020 levels by 2030

Oil and Gas
47%

Canada’s 2024 Methane Emissions, by sector
(NIR, 2025)



REDUCING EMISSIONS - LANDFILL GAS MANAGEMENT

» Only approach available to mitigate emissions from waste already disposed in

landfills ECCC LFG Inventory

» 112 landfill gas recovery systems - 37% of the methane generated recovered

_ _ 86% of Canada’s MSW disposed in
> Increasing trend towards RNG production ECCC LFG Inventory landfills
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66% of MSW disposed at landfills
50 with LFG recovery systems
B RNG
Electricity 54% of recovered methane is flared
and 46% utilized
» Electricity — 27 projects and 3
under consideration
RNG - 10 projects and 14
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Status of Landfill Gas Management - Landfills with >664 tonnes methane generation (2024)



ECCC LANDFILL METHANE REGULATIONS -

REGULATORY DEVELOPMENT

The regulatory development process included:

2022: Discussion paper on Reducing methane emissions from Canada’s municipal solid waste landfills.
— ECCC received feedback and published a What We Heard report.

2022-2023: Technical Working Group, composed of technical experts, landfill owners and operators, and government
officials, supported discussions on potential elements of federal regulations.

2023: A Proposed Regulatory Framework was published to seek feedback on potential requirements in the regulations.

2024: Draft regulations were developed based on feedback and ongoing consultation. They were published for an official
60-day comment period.

2025: The final Landfill Methane Regulations were developed based on stakeholder comments and continued
consultations. They were published in December 2025.



OBJECTIVES AND OUTCOMES

Objectives:
» Implement a consistent regulatory approach across the country
> Increase the number of landfills taking action to reduce methane emissions
» Ensure methane control is optimized by setting performance standards
> Increase the detection and repair of methane leaks

Outcomes:

An estimated 147 landfills will be required to control methane emissions and conduct monitoring to
demonstrate methane emissions are below regulatory thresholds

» 119 landfills owned by municipalities
« 28 landfills owned by private sector waste management companies

Estimated to reduce methane emissions by 50% below 2019 levels by 2030



REGULATORY IMPACT ANALYSIS STATEMENT (RIAS)

* RIAS includes an analysis of the costs and benefits associated with the proposed

Regulations over an analytical timeframe between 2025 and 2040 Costs to society of GHG
» Costs included: emissions
» Capital and operating costs for active landfill gas recovery systems
» Monitoring costs — wellfield, surface methane concentrations, methane leaks Social cost of methane (SCM):
> Administrative costs — record-keeping and reporting « $2,971 per tonne of CH, in
» Costs to government — administration, compliance promotion and enforcement 2027
« Benefits quantified — estimated CO, and CH, emission reductions/increases and increasing to $4,479 per
monetized benefits by applying SCM and SCC tonne of CH, in 2040
+ Distributional analysis conducted to identify disproportionate impacts
Social cost of carbon (SCCQC):
Conclusions « $299 per tonne of CO, in
> Estimated emissions reductions of 8 Mt CO, eq per year by 2030 (over 1% of Canada's 2027

total GHG emissions)

* Increasing to $365 per
> Net benefits valued at $10.6 billion tonne of CO, in 2040

> Average cost of $8 per tonne of CO.e reduction




REGULATORY APPLICABILITY THRESHOLDS

Initial obligations for landfills that have:

_ Methane control obligations apply if:
2450,000 tonnes MSW in place and any . Open landfills - annual methane

quantity of MSW disposed after January Methane generation = 664 tonnes

1,2010 generation
or . assessment « Closed landfills - annual methane
=>200,000 tonnes MSW in place and generation = 1000 tonnes
220,000 tonnes of MSW disposed in

2025 or any subsequent year

Municipal Solid Waste (MSW) is waste generated by the residential, commercial, institutional, construction,
renovation, demolition or land clearing sources

Municipal solid waste-in-place is the total quantity of MSW that has been disposed at the landfill since it opened.




METHANE GENERATION ASSESSMENT -

ECCC LANDFILL METHANE MODELLING TOOL

Landfill Methane Modelling Tool: User Inputs and Model Parameters

Landfill Information

Methane generation must be calculated using the ECCC Landfill
Methane Modelling Tool - an Excel spreadsheet which allows users ModelParameters
to model annual methane generation.

Selectthe basis for determining decay rates (k) Average annual precipitaton

Model tool inputs include:
- Quantity of annual waste disposed (bulk/sector specific) T
- Waste characterization data (option for user specified)

- Selection of decay rate category — based on landfill location or

annual average precipitation at landfill e ] S
Model and model parameters align with those used by ECCC for T aE e

Closure year: 2050

estimating national emissions but offer more site-specific
adjustments for precipitation/leachate recirculation.

1800

n
r
tonnes/year

1.400 1941 o

1842 125
1943 239
1944 i 342

436

Results provided as methane generation curve and table with e JE
annual methane generation from opening year to 2075. h o |_em

o 1948 €73

Methane Generation (ton
®
b
]

- 1949 739
1es0 || 800

160 1840 19 1960 1670 1980 1990 2000 2010 200 2000 240 200 260 20 00 260 1851 856

Year 1852 908

—— Al methane generatcn S— 1953 a5

1956 ||” 1,001

Modelling tool is available on LMR Google Drive or upon request s




METHANE CONTROL AND MONITORING OBLIGATIONS

Methane control obligations

begin in:

2028 - > 1000 t generation +
existing system

2029 - = 1000 t generation +
no system

2035 - = 664 t generation

Obligations include:

>
>

Limits on venting methane

Use of specified methane destruction
devices for recovered methane (e.g.
flares)

Surface methane concentration limits
Monitoring requirements

Timelines for follow-up and resolution
of exceedances and methane leaks

Obligations end if:

Landfill is closed, with
final cover

Methane recovery or
generation less than 500
tonnes per year

No surface methane
exceedances over two
years - no gas capture
taking place




Methane equipment leaks
> Monitoring - 3 times per year Leak is a location with methane
concentration 2500 ppmv

LFG recovery wells
Monthly monitoring to detect:
» gauge pressure > 0.5 inches water

» Equipment containing landfill gas

Surface methane concentrations ¢= - oxygen content >5%

. : : « absence of landfill gas flow
» Monitoring — 3 times per year Exceedance defined as methane . damaged wellhead components
» Specified areas & locations: - concentration:

« >500 ppmv in a single location

» Follow-up - resolution of identified
+ >25 ppmv zone-average

conditions and/or measurements to
identify whether methane leaks are
Zone-average Zmapteng mac Transect spacingis 30 m, offset ‘ present

; between
concentration calculated
et zoneof 4,500 1t erwn measurements along by 10 m each successive survey

67 m transect \

 transects, perimeter
* cover penetrations

Survey1 Survay?  Survey3
—— —= ey |

Once leaks or exceedances are detected, within
specified timelines:
> develop plan to eliminate leak/exceedance
» eliminate leak/exceedance
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Monitoring to include cover penetrations, Perimeter of waste to
areas of stressed vegetation and visible be moenitored during

cracks in the cover each survey 10



REGULATORY MONITORING METHODS

Requlatory Methods

» Surface methane concentrations:

» Hand-held or drone-mounted methane sensors that
measure in units of ppmv

* Methane equipment leaks:

» Hand-held methane sensors that measure in units
of ppmv

+ Landfill gas recovery wells:

» No methods specified in regulations; industry
standard instruments

Portable Methane

Sample Pro t
5 cm above surface

Alternative Methods

Alternative methods for both equipment leaks and surface
methane concentrations allowed once published in ECCC’s
TGD.

Alternative methods must be capable of identifying the same
leaks and exceedances as regulatory monitoring program.

Other regulations allow - hand-held TDLAS sensors
(Colorado for SEM) and hand-held or drone-based TDLAS
(California for “unsafe-to-walk” areas)
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Technical Guidance Document on

Estimating, Measuring and
Monitoring Landfill Methane

December 2025

Landfill Methane
Modelling Tool

Version 1.3
December 2025

Canadi

Canadi

Technical Guidance Document

This document was developed to provide a technical reference on
estimating, measuring and monitoring landfill methane generation and
emissions. The technical guidance document also provides instructions for
the ECCC Landfill Methane Modelling Tool.

Landfill Methane Modelling Tool

Landfill Methane Modelling Tool must be used to estimate methane
generation.

Resources available on LMR Google Drive or upon request




