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Modelling Tool Resources

Technical Guidance Document

This document was developed to provide a Canadian 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

The Landfill Methane Modelling Tool is an excel spreadsheet that calculates 

methane generation at Canadian landfills using a first order decay model. 

Technical Guidance Document and Model are available on LMR Google 

Drive or upon request

https://drive.google.com/drive/folders/1muzjkedtNa814ZetkKQ7Rk-14kqq9IsY
https://drive.google.com/drive/folders/1muzjkedtNa814ZetkKQ7Rk-14kqq9IsY
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How the Modelling Tool Works

INPUT
WASTE COMPOSITION 

(optional)

DIVERSION 

(optional)
RESULTS

The user must first 

complete all sections: 

Landfill Information 

(opening/closing 

year, location), Model 

Parameters, and 

Annual Waste 

Disposed. 

The user can input site 

specific waste composition 

data, if available, for bulk 

MSW disposed at the site. 

These values would replace 

the default provincial and 

territorial-specific waste 

composition values included 

in the tool.

The user can input annual 

quantities of biodegradable 

waste that could be diverted 

from the landfill for future years, 

either by mass (tonnes) or as a 

percentage (%). Diverted 

biodegradable waste is entered 

by waste category (e.g. Food, 

Soiled Paper, Yard and Garden, 

Paper and Wood).

Displays on a graph 

and table the 

estimated annual 

methane generation 

(tonnes/year) for 

scenarios with and 

without 

biodegradable waste 

diversion.
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Input Worksheet – Landfill Information

Enter Landfill Information

• Name

• Province (select from dropdown)

• Opening Year

• Closing Year
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Input Worksheet – Model Parameters (Decay Rate)

Select basis for decay rate (k) category

• IPCC Climate Zone

• Average Annual Precipitation

• Average Annual Precipitation with leachate recirculation
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If “IPCC Climate Zone” is selected, the user must 

select the climate zone applicable to the landfill.

Maps are provided in .pdf and .html format showing 

“Dry” and “Wet” regions in Canada: 

Climate zones climatiques

Input Worksheet – IPCC Climate Zone

IPCC “Boreal and Temperate” Climate Zone categories 

are applicable in Canada (mean annual temperature < 

20°C):

• "IPCC Dry"  - MAP/PET<1

• "IPCC Wet" - MAP/PET>1

MAP = Mean annual 

precipitation

PET = Potential 

evapotranspiration

https://drive.google.com/drive/folders/1muzjkedtNa814ZetkKQ7Rk-14kqq9IsY
https://drive.google.com/drive/folders/1muzjkedtNa814ZetkKQ7Rk-14kqq9IsY
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If “Average Annual Precipitation” is selected, the user must enter the annual average precipitation 

obtained from the nearest weather station.

Input Worksheet – Average Annual Precipitation
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Average annual precipitation values 

can be obtained from the following 

webpage:

Canadian Climate Normals - Climate -

Environment and Climate Change 

Canada

Search the nearest weather station by 

“Location Name”, “Province or 

Territory” or by “Proximity”. 

Input Worksheet – Average Annual Precipitation

https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
https://climate.weather.gc.ca/climate_normals/index_e.html
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Click “Search by 

Proximity” and enter 

the latitude and 

longitude of the 

landfill.

Input Worksheet – Average Annual Precipitation
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01 Select the 

location closest 

to the landfill.

Input Worksheet – Average Annual Precipitation

02

03

Click on the tab 

called “Normals 

Data”.

Scroll to the 

table called 

“Precipitation”.

04 Annual average 

precipitation 

value available 

in “Year” 

column.
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Input Worksheet – Average Annual Precipitation with 

Leachate Recirculation

01

02

03

If “Average annual 

precipitation with 

leachate recirculation” is 

selected, enter the 

annual precipitation 

following the steps on 

slide 9 through 11.

Enter the average annual 

leachate recirculated (in 

litres/year).

Enter landfill surface 

area (in m2).
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Input Worksheet – Annual Waste Disposal – Options

01

02

Select whether waste 

quantities will be entered as 

“Bulk MSW” or “Sector of 

Origin”. 

Specify if user-defined waste 

composition percentages will 

be entered.

Specify if waste diversion will 

be modelled and indicate the 

first year of diversion.

03

❖ “Sector of Origin” requires annual 

disposal data for each sector 

(Residential, ICI and C&D). 

❖ “Bulk MSW” includes all Residential, ICI 

and C&D waste.
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Input Worksheet – Annual Waste Disposal – Bulk MSW

01

02

Enter annual quantity (in 

tonnes) of bulk MSW disposed 

for each year of landfill 

operation.

Enter annual quantity (in 

tonnes) of wastewater sludge 

and soil, which should not be 

included in the Bulk MSW 

totals.

❖ “Soil” includes contaminated or other 

soils but not landfill cover.
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Input Worksheet – Annual Waste Disposed – Sector of Origin

01

02

Enter annual quantity 

(tonnes) of Residential, 

ICI and C&D waste for 

each year of landfill 

operation. 

Enter annual quantity 

of wastewater sludge 

and soil, which should 

not be included in the 

sector waste totals.

❖ “Soil” includes contaminated or 

other soils but not landfill cover.

❖ Note - If “Sector of Origin” waste disposal is selected, it is not possible to enter user-defined waste composition or model 

the impact of diversion. Ensure “No” is selected in grey-shaded cells.



Input Worksheet – Annual Waste Disposed Not Available
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For years where detailed disposal data is not available (for example, prior to the installation of weigh scales at 

the landfill), quantities of annual waste disposed must be estimated. The following approaches may be used to 

populate missing disposal data: 

• Multiply the estimated population served by the landfill in each year by an appropriate per capita waste 

disposal rate. The per capita disposal rate may be based on existing landfill-specific waste disposal and 

population data (for a year where this data is available). Provincial/territorial per capita waste disposal rates 

may also be used, if available. 

• Use any available estimates of total waste disposed ("waste-in-place") for specific years in the landfill’s 

history (for example, based on a topographic or aerial survey). The difference between any two waste-in-

place values can be distributed across the intervening years evenly (or based on other assumptions). If the 

waste-in-place data is in volumetric units (e.g., cubic metres), an appropriate waste density value (based on 

the procedures employed at the landfill including compaction, cover material, cover frequency, etc.) should be 

used to estimate the waste mass in tonnes.

• Extrapolate the waste quantity for the first year for which waste quantities are available backwards in time to 

the landfill's opening year. 
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Waste Composition Worksheet (Optional)

Where option to provide user-defined waste composition data is selected (bulk waste only), this data is entered in 

the “WASTE COMPOSITION” worksheet. 

• Values must be entered in the green-shaded “User-Defined” columns for all years and for all waste materials.

• For years where user-defined data is not available, default bulk waste composition values (provided in “Default” 

columns) must be entered in the “User-Defined” cells.

Ensure the totals add to 

100% in the “Check” column.

User-defined values may be sourced from available waste 

audits completed for municipalities generating waste disposed 

at the landfill, or from waste audits completed at the landfill.
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Diversion Worksheet (Optional)

Where option to model impact of diversion is selected (bulk waste only), information is entered in the 

“DIVERSION” worksheet.

• Diversion targets (expressed as percentages or tonnages) for future years may be entered in the green-

shaded “Diversion target” columns for any materials. 

• Baseline disposal quantities are provided for reference where diversion target is expressed in tonnes or 

percentage.

• Diversion targets need only be entered for those materials and years of interest.
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Results Worksheet

“RESULTS” worksheet 

provides:

• Graph of annual 

methane generation 

(showing impact of  

diversion, if modelled)

• Table with quantities 

of annual waste 

disposed, waste in 

place and methane 

generation (in tonnes, 

m3 of methane and 

scfm LFG)

• Summary of model 

parameters used in 

calculation



Questions?

Contact:  rmle-lmr@ec.gc.ca
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