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Methodological implementation guides
This Guidance consists of a number of estimation Modules, each relevant to a particular emissions source from within a production system. 
Development of an annual emissions inventory requires the collation of a number of Modules. Selection of the relevant Modules is based on the activities being undertaken within the defined reporting boundary (Case Study 1). 
Sector specific implementation guides provided in this chapter are focused on production system emissions. Therefore, data collection will be to the end of the production system e.g. ‘farm-gate’, ‘point of harvest’ or ‘point of landing’. A generic post-production implementation Module has been provided in Section 2.13 for estimation of post-production emissions. For example, electricity used in post-production processing or packing should be excluded from electricity used to quantify production system emissions but can be used in the post-production Module to estimate post-production emissions. 
Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
Some Modules can be implemented independently and others are dependent. Dependencies between modules are summarised at Table 1.
Table 1: Dependant relationships between Modules
If you select…	Then you SHALL also select…
Enteric Methane (Scope 1)	Manure Management (Scope 1)
Manure Management (Scope 1)	Enteric Methane (Scope 1) [excluding poultry]
Fertiliser Use (Scope 1)	Purchased Fertiliser (Scope 3)
Transport and Stationary Fuel (Scope 1)	Upstream Emission from Fuel (Scope 3)
Purchased Electricity (Scope 2)	Purchased Electricity (Scope 3)
Upstream Emissions from Fuel (Scope 3)	Transport and Stationary Fuel (Scope 1)
Purchased Electricity (Scope 3)	Purchased Electricity (Scope 2)
Purchased Fertiliser (Scope 3) 	Fertiliser Use (Scope 1) 


In this section, Module Maps (Tables) are provided for each production system. If a reporting boundary includes more than one production system (e.g. cropping and sheep) then each relevant Module Map should be considered, as sub-sections within Modules may differ (Case Study 1).   
Data checklists are also provided to support implementation of the Modules and prioritisation of data collection efforts. These checklists are separated by Required and Optional data types. For Optional farm input data, Method 1 approaches may be used when data is limited or difficult to obtain (see Chapter 1 - General Guidance; Section 1.4.3 on prioritising data collection efforts). Higher level methods aim to result in more accurate production system specific emissions estimation compared to Method 1. 
Table 2 and Table 3 list the characteristics required to enable linking to relevant Method 1 and Method 2 parameters that have an impact on the outcome of the GHG estimation. Some characteristics are required regardless of the estimation method selected, while others are dependent on the selected method. 
Refer to CRF, Chapter 5 for additional information on boundary setting.
Chapter 1, Section 1.8.2 provides more detail on how to estimate climate zone, leaching and rainfall zones. 
Table 2: Tranche 1 - Production system specific profile information
Item	Beef pasture range and paddock	Beef Feedlot	Sheep	Dairy	Cropping
State/Territory	Required	Required	Required	Required	Required
Region 	Method 1 only	NA	NA	NA	NA
Climate zone 	Required	Required	Required	Required	Required
Temperature Zone	Method 2	Method 2	Method 2	Method 2	NA
Leaching zone	Required	NA	Required	Method 2	Required
Rainfall zone and production type (irrigated vs non irrigated, or crop-specific)	Required	Required	Required	Required	Required




Table 3: Tranche 2 - Production system specific profile information
Item	Pig	Poultry	Other Livestock	Horticulture	Viticulture	Aquaculture	Forestry
State/Territory	Required	Required	Required	Required	Required	Required	Required
Region 	NA	NA	NA	NA	NA	NA	NA
Climate zone 	Required	Required	Required	Required	Required	NA	Required
Temperature zone	Method 2	Method 2	Method 2	NA	NA	NA	NA
Leaching zone	Required	Required	Required	Required	Required	NA	Required
Rainfall zone and production type (irrigated vs non irrigated, or crop-specific)	Required	Required	Required	Required	Required	NA	Required


Any requirements for additional data sub-stratification/classification will be dependent on the variable as detailed in the relevant Module Data Tables listed in Chapters 3 – 15.
Case Study 1a: Modules in a mixed farming scenario
Jarrod manages a beef feedlot in central NSW and grows grains on approximately 200 ha. To estimate his production system emissions, Jarrod would apply the following Modules and their relevant sections:
Emission Activity/Source	Module	Relevant Section
Direct GHG emissions (Scope 1)
Enteric Methane	3	3.1
Manure Management	4	4.1
Fertiliser Use	5	5.1 – 5.5
Agriculture Residue Management	6	6.2 – 6.3
Transport Fuel	8	8.1
Stationary Fuel	8	8.2
Solid Waste Treatment	10	10.1
Indirect GHG emissions from imported energy (Scope 2)
Purchased Electricity  	14	14.1
Indirect GHG emissions (Scope 3)
Purchased Livestock	15	15.1
Purchased Feed 	15	15.2
Purchased Mineral supplements	15	15.3
Purchased Fertiliser	15	15.4
Purchased Agrichemicals	15	15.5
Purchased Services/Contractors	15	15.7
Other Purchased Goods and Services	15	15.10
Upstream Emission from Fuel	15	15.10
Upstream Emissions of Purchased Electricity	15	15.11
Management of Waste	15	15.12



Tranche 2 – Case Study 1: Modules in a mixed production and post-production system
Garrett manages a viticulture business with both a vineyard and winery located on site. To estimate his production system emissions, Garrett would apply the following Modules and their relevant sections to the vineyard production system:
Emission Activity/Source	Module	Relevant Section
Direct GHG emissions (Scope 1)
Fertiliser Use	5	5.1 – 5.5
Agriculture Residue Management	6	6.1 and 6.3
Transport Fuel	8	8.1
Stationary Fuel	8	8.2
Solid Waste Treatment	10	10.1
Indirect GHG emissions from imported energy (Scope 2)
Purchased Electricity  	14	14.1
Indirect GHG emissions (Scope 3)
Purchased Agrichemicals	15	15.5
Purchased Services/Contractors	15	15.7
Upstream Emission from Fuel	15	15.11
Upstream Emissions of Purchased Electricity	15	15.12
Management of Waste	15	15.13


Refer to Section 2.10 for additional guidance on viticulture emission estimation. 
To estimate his post-production system emissions, Garrett would apply the following Modules and their relevant sections to the winery production system:
Emission Activity/Source	Module	Relevant Section
Direct GHG emissions (Scope 1)
Transport Fuel	8	8.1
Stationary Fuel	8	8.2
Refrigerant Use	9	9.1
Solid Waste Treatment	10	10.1
Wastewater Treatment	11	11.1
Purchased CO2	12	12.1
Indirect GHG emissions from imported energy (Scope 2)
Purchased Electricity  	14	14.1
Indirect GHG emissions (Scope 3)
Purchased Services/Contractors	15	15.7
Purchased Packaging	15	15.8
Other Purchased Goods and Services	15	15.10
Upstream Emission from Fuel	15	15.11
Upstream Emissions of Purchased Electricity	15	15.12
Management of Waste	15	15.13
Upstream Freight	15	15.14


Refer to Section 2.13 for additional guidance on post-production emission estimation. 
Beef Feedlot
This section outlines all relevant Modules and data checklists to develop a GHG inventory for a beef feedlot system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimating emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of beef products, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
Module Map
Emission Activity/Source	Relevant Module 
Direct GHG emissions (Scope 1)
Enteric Methane	3.1
Manure Management	4.1
Transport Fuel	8.1
Stationary Fuel	8.2
Solid Waste Treatment	10.1
Indirect GHG emissions from imported energy (Scope 2)
Purchased Electricity  	14.1
Indirect GHG emissions (Scope 3)
Purchased Livestock 	15.1
Purchased Feed 	15.2
Purchased Mineral supplements	15.3
Purchased Services/Contractors	15.7
Other Purchased Goods and Services	15.10
Upstream Emissions from Fuel	15.11
Upstream Emissions of Purchased Electricity	15.12
Management of Waste	15.13

  

Data Collection Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a beef feedlot production system to complete the equations detailed in subsequent chapters based on the beef feedlot module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sinks can be found in Chapter 5.2 of the CRF. 
Additional information and guidance on specific parameters can be found within the beef feedlot guidance Chapter 3 – Section; 3.1 and Chapter 4 – Section; 4.1. With additional related parameters found within Chapter 8, Chapter 14, Chapter 15; Sections 15.1 – 15.3, 15.7 and 15.10 – 15.13.
Table 4: Required data for beef feedlot system
Parameter	Data to be collected	Data collected Yes/No/N/A	Unit	Source of data	Module
Required – Scope 1
Nj	Numbers of beef cattle in each group			head	Farm stock records e.g. head counts, diary entries, purchase, and sales records	Enteric Methane & Manure Management
Dj	Duration of stay for each cattle group		days	Farm stock records; system type records, purchase and sales records and National Vendor Declarations or NLID transfer records may be evaluated to determine average length of stay.	Enteric Methane & Manure Management
MMSmT=2	Fraction of manure at treatment stage 2 for each manure management system		fraction	Farmer records as to what fraction of manure flows to each system based on the available MMS options	Manure Management
PF	Fraction of manure applied to soil within the farm boundary. 		fraction	Farmer records of manure sales or transport weights compared to total manure treated on farm.	Manure Management
QTrans,q	Quantity of each fuel used for transportation (including off-road vehicles and equipment, aircraft, and/or vessels), up to the farm-gate.		Depends on fuel type	Invoices, fuel cards, receipts	Transport Fuel & Upstream emissions
QSC,q	Quantity of each fuel used for stationary combustion, up to the farm-gate.		Depends on fuel type	Invoices, fuel cards, receipts	Stationary Fuel & Upstream Emissions
Qwt	Quantity of waste per type being treated within the farm-gate.		tonnes	Farm records of weight of waste disposed	Solid Waste Treatment
Vwt	Volume of waste per type being treated within the farm-gate.		m3	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.	Solid Waste Treatment
Required – Scope 2
Qelec	Quantity of electricity purchased from the grid, up to the farm-gate.		kWh	Invoices from electricity supplier	Purchased Electricity & Upstream Emissions from Purchased Electricity
Required – Scope 3
Nco	Number of animals purchased per livestock class, including state of origin of purchase		head	Farm stock records, invoices	Purchased Livestock
Qj	Quantity of each feed type purchased 		t	Invoices, receipts or other records of purchased quantities	Purchased Feed
Qm	Quantity of each mineral supplement purchased		t	Invoices, receipts or other records of purchased quantities	Purchased Mineral Supplements
Fcf	Fraction of inorganic fertiliser components in each fertiliser		wt%	Product information label	Purchased Fertiliser
Ap	Activity data for each service purchased, up to the farm-gate.		Depends on purchased service	Invoices, receipts or other records of quantity of service provided	Purchased Services and Contractors
Qwt	Weight of waste sent to waste treatment facility		tonnes	Invoices for skip disposal, weighbridge receipts, farm records	Management of Waste
Vwt	Volume of waste being sent waste treatment facility (only required if weight is unknown)		m3	Invoices for skip disposal, or other farm records	Management of Waste


The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a beef feedlot system to complete the equations detailed in subsequent chapters based on the beef feedlot module map.
Table 5: Optional data for beef feedlot system
Parameter	Data to be collected	Data collected Yes/No/N/A	Unit	Data source	Module
Optional – Scope 1
NDFj	Average neutral detergent fibre as a percentage intake for each feedlot cattle group.		per-centage of dry matter intake	Farm records of neutral detergent fibre of TMR for each cattle group		Enteric Methane 
EEj	Average ether extract as a percentage of intake for each feedlot cattle group		per-centage of dry matter intake	Farm records of ether extract of TMR for each cattle group	Enteric Methane
Ij	Average dry matter intake per head for each group of beef cattle within feedlot system per day		kgDM/head/day	Farm records relating to dry matter assessment of total mixed ration (TMR), and daily feed and feed waste weights for each group	Enteric Methane & Manure Management
DMDi	Dry matter digestibility of diet used within feedlot system		fraction	Farm records or feed receipt stating dry matter digestibility of TMR	Manure Management
CPj	Average crude protein content of feed given to each cattle group		fraction	Farm records or feed receipt stating crude protein of TMR	Manure Management
MCFim	Methane conversion factor for temperature zone and system		fraction	Select relevant MCF for MMS and temperature zone	Manure Management
NRj	Nitrogen retention, as a per cent of intake		per cent	Farm specific estimates (estimated by mass balance)	Manure Management
Optional – Scope 2
RECsurrendered	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year		MWh	Records of transactions	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)
REConsite	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity		MWh	Records of transactions	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)
Optional – Scope 3
Wco	Liveweight of purchased livestock at point of purchase		kg/head	Purchasing records/invoices and herd flow models	Purchased Livestock
EF	Supplier-provided life cycle emission factor for any of the following purchased goods: livestock, feed, mineral supplements		t CO2e/t purchased good	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard	Corresponding Scope 3 Purchased Good Module




[bookmark: _Toc224899510]Beef Pasture Rangeland and Paddock
This section outlines all relevant Modules and data checklists to develop a GHG inventory of for a beef pasture, range, and paddock system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity. 
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of beef products, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
[bookmark: _Toc224899511]Module Map
	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Enteric Methane
	3.2

	Manure Management
	4.2

	Fertiliser Use 
	5.1 – 5.5

	Agriculture Residue Management
	6.2 – 6.3

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment 
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Mineral Supplements
	15.3

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13




[bookmark: _Toc224899512]Data Collection Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a beef pasture range paddock system to complete the equations detailed in subsequent chapters based on the beef pasture range paddock module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within the beef pasture range paddock guidance Chapter 3 – Section; 3.2 and Chapter 4 – Section; 4.2. With additional related parameters found within Chapter 5 – Sections; 5.1 - 5.5, Chapter 6 – Sections; 6.2 and 6.3 and Chapter 8, Chapter 14, Chapter 15; Sections 15.1 – 15.7 and 15.10 – 15.13.
[bookmark: _Toc224634717]Table 6: Required data for beef pasture range paddock system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Source of data
	Module

	Required – Scope 1

	Njkl
	Number of beef cattle per time-period, and input class
	
	head
	Stock records – see herd flow modelling in Chapter 1 Section 1.3.7
	Enteric Methane & Manure Management

	LCjk=5
	Ratio of the number of births to the number of cows over 2 years old 
	
	fraction
	Farm records: Proportion of cows > 2 in calf may be based on scanning numbers where available. 
If scanning results are not available weaning numbers may also be used to approximate the proportion of cows > 2 years lactating.
For farms with multiple calving seasons, the proportion of cows > 2 years in calf LCjk=5 should be reported separately for each season. Noting that for all other seasons LCjk=5 = 0
	Enteric Methane & Manure Management

	TMjf
	Amount of each inorganic fertiliser applied to each production system
	
	kg
	Receipts, invoices, farm records
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in each inorganic fertiliser
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
	Fertiliser Use – Inorganic fertiliser Use

	FUf
	Fraction of urea in each inorganic fertiliser applied 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], and or calculated from product label information.
	Fertiliser Use – Inorganic fertiliser Use

	
	Amount of each organic fertiliser applied to soils in production system
	
	kg
	Invoices of purchases, farm records of application rates
	Fertiliser Use – Organic Fertiliser Use

	  
	Nitrogen fraction of each organic fertiliser applied to soils
	
	kg N/kg
	Supplier-provided values or product label information
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	Total amount of lime applied to soils
	
	kg
	Invoices, receipts
	Fertiliser Use – Lime Application

	FracLime
	Fraction of lime as limestone
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	FracDol
	Fraction of lime as dolomite
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	Ap
	Area of each pasture crop renewed or removed
	
	ha
	Geospatial files, farm records
	Agriculture Residue Management - Pasture Residues

	QTrans,q
	Quantity of each fuel used for transportation (including off-road vehicles and equipment, aircraft, and/or vessels), up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity of each fuel used for stationary combustion, up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices from electricity supplier
	Purchased Electricity & Upstream Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock class, including origin of purchase
	
	head
	Farm stock records, invoices
	Purchased Livestock

	Qj
	Quantity of each feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities
	Purchased Feed

	Qm
	Quantity of each mineral supplement purchased
	
	t
	Invoices, receipts or other records of purchased quantities
	Purchased Mineral Supplements

	Fcf
	Fraction of inorganic fertiliser components in each fertiliser
	
	wt%
	Product information label
	Purchased Fertiliser

	Qh
	Quantity of each agrichemical used 
	
	kg
	Invoices, receipts or other records of purchased quantities
	Purchased Herbicides/Pesticides

	Ap
	Activity data for each service purchased, up to the farm-gate.
	
	Depends on purchased service
	Invoices, receipts or other records of quantity of service provided
	Purchased services and contractors

	Qwt
	Weight of waste sent to waste treatment facility
	
	tonnes
	Invoices for skip disposal, weighbridge receipts, farm records
	Management of Waste

	Vwt
	Volume of waste being sent waste treatment facility (only required if weight is unknown)
	
	m3
	Invoices for skip disposal, or other farm records
	Management of Waste



The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a beef pasture range paddock system to complete the equations detailed in subsequent chapters based on the beef pasture range paddock module map.  
[bookmark: _Toc224634718]Table 7: Optional data for beef pasture range paddock system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Optional – Scope 1

	Dj
	Number of days in each time period animals in each class are on the farm
	
	Days
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	Wjkl
	Average liveweight of beef pasture cattle per time-period, and input class 
	
	kg
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	LWGjkl
	Average liveweight gain of beef pasture cattle per time-period, and input class 
	
	kg/head/day
	Farm stock records and herd flow model
	Enteric Fermentation & Manure Management

	DMDj
	Dry matter digestibility of feed 
	
	fraction
	Farm source records for seasonal dry matter digestibility of feed.
	Manure Management

	CPj
	Crude protein content of feed 
	
	fraction
	Records for seasonal crude protein of feed.
	Manure Management

	MCFim
	Methane conversion factor for temperature zone and system
	
	fraction
	Select relevant MCF for MMS and temperature zone
	Manure Management

	Nfj
	N application rate of inorganic fertiliser used in production system 
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated from:

Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser
	
	kg N2O-N/kg N
	Calculated from relevant equations in Chapter 5, sections 5.1.1.2
	Fertiliser Use – Inorganic Fertiliser Use

	Yp
	Average yield of pasture crop
	
	tDM/ha
	Yield records
	Agriculture Residue Management - Pasture Residues

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models
	Purchased Livestock

	EF
	Supplier-provided life cycle emission factor for any of the following purchased goods: livestock, feed, mineral supplements, fertiliser, agrichemicals, or lime
	
	t CO2e/t purchased good
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard
	Corresponding Scope 3 Purchased Good Module




[bookmark: _Toc224899513]Cropping 
This section outlines all relevant Modules and data checklists to develop a GHG inventory for the following cropping systems: grains, legumes, cotton, sugarcane, rice and forage. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of crop products or byproducts, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module

	Direct GHG emissions (Scope 1)
	

	Fertiliser Use
	5.1 – 5.5

	Agriculture Residue Management
	6.1 – 6.4

	Rice Cultivation (only applicable to rice-growers)
	7.1 

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Refrigerant Use
	9.1 

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)
	

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)
	

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13



[bookmark: _Toc220926716][bookmark: _Toc224899515]Data Collection Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a cropping system to complete the equations detailed in subsequent chapters based on the cropping module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF. 
Additional information and guidance on cropping specific parameters can be found within Chapter 5 – Section; 5.1 – 5.5, Chapter 6 – Sections; 6.1 – 6.4, and Chapter 7 – Sections; 7.1, Chapter 8 – Sections; 8.1 and 8.2, Chapter 9 – Section; 9.1, Chapter 14 – Section; 14.1 and Chapter 15 – Sections; 15.4 – 15.7 and 15.10 – 15.13.
[bookmark: _Toc220926823][bookmark: _Toc224634719]Table 8: Required data for cropping system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Required – Scope 1

	TMjf
	Amount of each inorganic fertiliser applied to each production system
	
	kg
	Receipts, invoices, farm records
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in each inorganic fertiliser
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
	Fertiliser Use – Inorganic fertiliser Use

	FUf
	Fraction of urea in each inorganic fertiliser applied 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], and or calculated from product label information.
	Fertiliser Use – Inorganic fertiliser Use

	
	Amount of each organic fertiliser applied to soils in production system
	
	kg
	Invoices of purchases, farm records of application rates
	Fertiliser Use – Organic Fertiliser Use

	  
	Nitrogen fraction of each organic fertiliser applied to soils
	
	kg N/kg
	Supplier-provided values or product label information
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	Total amount of lime applied to soils
	
	kg
	Invoices, receipts
	Fertiliser Use – Lime Application

	FracLime
	Fraction of lime as limestone
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	FracDol
	Fraction of lime as dolomite
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	Pc
	Annual production of each crop 
	
	kg
	Farm yield records from the reporting year. Where crop failure has occurred, may be estimated based on the expected harvest of that year or historical yield data.
	Agricultural Residue Management – Crop Residues & Field Burning

	Fc
	Fraction of crop residue that is burnt 
	
	dimensionless
	Calculated from records of area burnt and area cultivated
	Agricultural Residue Management – Crop Residues & Field Burning

	Ap
	Area of each pasture crop renewed or removed
	
	ha
	Farm records
	Agriculture Residue Management - Pasture Residues

	Arice,wpo
	Annual area of rice cultivation under each water regime during the growing season, pre-season water regime, and organic amendment condition
	
	ha
	Spatial analysis, farm records
	Rice Cultivation

	trice,wpo
	Number of days in rice growing under each water regime during the growing season, pre-season water regime, and organic amendment condition
	
	days
	Monitoring records
	Rice Cultivation

	ROAo
	Rate of application of each organic amendment 
	
	Straw: t (dry weight)/ha
Other: t (fresh weight)/ha
	Farm records of purchased organic amendments
	Rice Cultivation

	QTrans,q
	Quantity of each fuel used for transportation (including off-road vehicles and equipment, aircraft, and/or vessels), up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity of each fuel used for stationary combustion, up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Stationary Fuel & Upstream Emissions

	chargeRa
	Amount of each refrigerant gas contained in each appliance
	
	kg
	Manufacturer’s product specification
	Refrigerant Use

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices from electricity supplier
	Purchased Electricity & Upstream Emissions from Purchased Electricity

	Required – Scope 3

	Fcf
	Fraction of inorganic fertiliser components in each fertiliser
	
	wt%
	Product information label
	Purchased Fertiliser

	Qh
	Quantity of each agrichemical used 
	
	kg
	Invoices, receipts or other records of purchased quantities
	Purchased Herbicides/Pesticides

	Ap
	Activity data for service purchased, up to the farm-gate.
	
	Depends on purchased service
	Invoices, receipts or other records of quantity of service provided
	Purchased services and Contractors

	Qwt
	Weight of waste sent to waste treatment facility
	
	tonnes
	Invoices for skip disposal, weighbridge receipts, farm records
	Management of Waste

	Vwt
	Volume of waste being sent waste treatment facility (only required if weight is unknown)
	
	m3
	Invoices for skip disposal, or other farm records
	Management of Waste


[bookmark: _Toc220926824]


The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a cropping system to complete the equations detailed in subsequent chapters based on the cropping module map.
[bookmark: _Toc224634720]Table 9: Optional data for cropping system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Optional – Scope 1

	Nfj
	N application rate of inorganic fertiliser used in production system (only relevant for production systems where a Method 2 option exists)
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated from:

Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser
	
	kg N2O-N/kg N
	Calculated from relevant equations in Chapter 5, sections 5.1.1.2
	Fertiliser Use – Inorganic Fertiliser Use

	FFODc
	Fraction of the crop residue that is removed per crop type
	
	dimensionless
	Calculation from equation in Chapter 6, equation 6.1.1.2
	Agricultural Residue Management – Crop Residues

	
	Number of bales generated
	
	dimensionless
	Invoices for the number of bales sold off-farm, or other farm records documenting the number of bales made
	Agricultural Residue Management – Crop Residues

	
	Average mass of each bale generated
	
	kg
	Invoices from bale sales
	Agricultural Residue Management – Crop Residues

	Yp
	Average yield of pasture crop
	
	t DM/ha
	Yield records
	Agriculture Residue Management - Pasture Residues

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EF
	Supplier-provided life cycle emission factor for any of the following purchased goods: fertiliser, agrichemicals, or lime
	
	t CO2e/t purchased good
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard
	Corresponding Scope 3 Purchased Good Module





[bookmark: _Toc224899516]Dairy
This section outlines all relevant Modules and data checklists to develop a GHG inventory for dairy farming system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of dairy products, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Enteric Methane
	3.3

	Manure Management
	4.3

	Fertiliser Use 
	5.1 – 5.5

	Agricultural residue management
	6.2 – 6.3

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Refrigerant Use
	9.1 

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Mineral Supplements
	15.3

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13


  

[bookmark: _Toc220926719][bookmark: _Toc224899518]Data Collection Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a dairy system to complete the equations detailed in subsequent chapters based on the dairy module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF. 
Additional information and guidance on specific parameters can be found within the dairy guidance in Chapter 3 – Section; 3.3 and Chapter 4 – Section; 4.3. With additional related parameters found within Chapter 5 – Sections; 5.1 - 5.5, Chapter 6 – Sections; 6.2 and 6.3 and Chapter 8 – Sections; 8.1 and 8.2, Chapter 9 – Section; 9.1, Chapter 14 – Section; 14.1 and Chapter 15 – Sections; 15.1 – 15.7 and 15.10 – 15.13.
[bookmark: _Toc220926825][bookmark: _Toc224634721]Table 10: Required data for dairy system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Required – Scope 1

	Nj
	Number of dairy cattle in each class
	
	head
	Farm stock records and herd flow model see Chapter 1 Section 1.4.6
	Enteric Methane & Manure Management

	MPj   
	Daily milk production per milking cow
	
	L/head/day
	Average farm milk sales records and average number of milking cows overt the reporting period may be used to calculate the daily milk production. The average amount of milk sold per day (in litres) may be divided by the average number of milking cows on the farm to calculated the daily milk production per milking cow.  
	Enteric Methane & Manure Management

	MSj
	Daily milk solid production per milking cow
(Only required where MPj is not known)
	
	kgMS/head/ day
	Farm milk sales records and number of milking cows. The average amount of milk sold per day (in kg of milk solids) may be divided by the average number of milking cows on the farm to calculate the daily milk production per milking cow.  
	Enteric Methane

	PF
	Fraction of manure from MMS applied to soil within the farm boundary
	
	fraction
	Farmer records of manure sales or transport weights
	Manure Management

	TMjf
	Amount of each inorganic fertiliser applied to each production system
	
	kg
	Receipts, invoices, farm records
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in each inorganic fertiliser
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
	Fertiliser Use – Inorganic fertiliser Use

	FUf
	Fraction of urea in each inorganic fertiliser applied 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], and or calculated from product label information.
	Fertiliser Use – Inorganic fertiliser Use

	
	Amount of each organic fertiliser applied to soils in production system
	
	kg
	Invoices of purchases, farm records of application rates
	Fertiliser Use – Organic Fertiliser Use

	  
	Nitrogen fraction of each organic fertiliser applied to soils
	
	kg N/kg
	Supplier-provided values or product label information
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	Total amount of lime applied to soils
	
	kg
	Invoices, receipts
	Fertiliser Use – Lime Application

	FracLime
	Fraction of lime as limestone
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	FracDol
	Fraction of lime as dolomite
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	Ap
	Area of pasture crop renewed or removed
	
	ha
	Geospatial files, farm records
	Agriculture Residue Management - Pasture Residues

	QTrans,q
	Quantity of each fuel used for transportation (including off-road vehicles and equipment, aircraft, and/or vessels), up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity of each fuel used for stationary combustion, up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Stationary Fuel & Upstream emissions



	chargeRa
	Amount of each refrigerant gas contained in each appliance
	
	kg
	Manufacturer’s product specification
	Refrigerant Use

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices from electricity supplier
	Purchased Electricity & Upstream Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock class, including origin of purchase
	
	head
	Farm stock records, invoices
	Purchased Livestock

	Qj
	Quantity of each feed type purchased 
	
	tonnes
	Invoices, receipts or other records of purchased quantities
	Purchased Feed

	Qm
	Quantity of each mineral supplement purchased
	
	tonnes
	Invoices, receipts or other records of purchased quantities
	Purchased Mineral Supplements

	Fcf
	Fraction of inorganic fertiliser components in each fertiliser
	
	wt%
	Product information label
	Purchased Fertiliser

	Qh
	Quantity of each agrichemical used 
	
	kg
	Invoices, receipts or other records of purchased quantities
	Purchased Herbicides/Pesticides

	Ap
	Activity data for each service purchased, up to the farm-gate.
	
	Depends on purchased service
	Invoices, receipts or other records of quantity of service provided
	Purchased Services and Contractors

	Qwt
	Weight of waste sent to waste treatment facility
	
	tonnes
	Invoices for skip disposal, weighbridge receipts, farm records
	Management of Waste

	Vwt
	Volume of waste being sent waste treatment facility (only required if weight is unknown)
	
	m3
	Invoices for skip disposal, or other farm records
	Management of Waste




[bookmark: _Toc220926826]The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a dairy system to complete the equations detailed in subsequent chapters based on the dairy module map.
[bookmark: _Toc224634722]Table 11: Optional data for dairy system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Optional – Scope 1

	Dj
	Duration of stay for each dairy cattle input class
	
	days
	Farm stock records; system type records or purchase and sales may be evaluated to determine average duration of each cattle input class
	Enteric Methane & Manure Management

	Wj     
	Liveweight of livestock 
	
	kg
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	LWGj      
	Liveweight gain of livestock
	
	kg/day
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	DMDj 
	Dry matter digestibility of feed 
	
	fraction
	If average DMD for the reporting period of different livestock classes is known based on farm records of feed sources and quality, a farm-specific DMD value may be used. The ADCC, 2025 [2] provides support on how to calculate DMD from feed sources. 
	Enteric Methane & Manure Management

	FCj
	Fat content in fat and protein corrected milk
	
	per cent
	Farm records specific to the milk production of the reporting period
	Enteric Methane

	PCj
	Protein content in fat and protein corrected milk 
	
	per cent
	Farm records specific to the milk production of the reporting period
	Enteric Methane

	MMSm
	Fraction of waste voided in each manure management system
	
	fraction
	Annual fraction of time spent in each area may be estimated from farm records for time split between paddock and housed for each livestock class. 
Alternatively, the ADCC tool provides a questionnaire-based approach to these calculations, which may be utilised to calculate fm [2].
	Manure Management

	SSj
	Fraction of waste separated by pre-treatment of manure
	
	fraction
	Farm records on what fraction of waste is screened before flowing to primary MMS
	Manure Management

	CPj
	Crude protein of feed 
	
	fraction
	Farm records or feed receipt stating crude protein of TMR (total mixed ration) for different livestock classes. The ADCC, 2025 [2] provides support on how to calculate CP from feed sources. 
	Manure Management

	MCFim
	Methane conversion factor for temperature zone and system
	
	fraction
	Select relevant MCF for MMS and temperature zone
	Manure Management

	Nfj
	N application rate of inorganic fertiliser used in production system
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated from:

Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser
	
	kg N2O-N/kg N
	Calculated from relevant equations in Chapter 5, sections 5.1.1.2
	Fertiliser Use – Inorganic Fertiliser Use

	Yp
	Average yield of pasture 
	
	t DM/ha
	Yield records
	Agriculture Residue Management - Pasture Residues

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models
	Purchased Livestock

	EF
	Supplier-provided life cycle emission factor for any of the following purchased goods: livestock, feed, mineral supplements, fertiliser, agrichemicals, or lime
	
	t CO2e/t purchased good
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard
	Corresponding Scope 3 Purchased Good Module






[bookmark: _Toc224899519]Sheep
This section outlines all relevant Modules and data checklists to develop a GHG inventory for a sheep farming system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of sheep or wool products, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Enteric Methane
	3.4

	Manure Management
	4.4

	Fertiliser Use 
	5.1 – 5.5

	Agriculture residue management
	6.2 – 6.3

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Mineral Supplements
	15.3

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13



[bookmark: _Toc220926722][bookmark: _Toc224899521]Data Collection Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a sheep farming system to complete the equations detailed in subsequent chapters based on the sheep module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within the sheep guidance in Chapter 3 – Section; 3.4 and Chapter 4 – Section; 4.4. With additional related parameters found within Chapter 5 – Sections; 5.1 - 5.5, Chapter 6 – Sections; 6.2 and 6.3 and Chapter 8 – Sections; 8.1 and 8.2, Chapter 14 – Section; 14.1 and Chapter 15 – Sections; 15.1 – 15.7 and 15.10 – 15.13.
[bookmark: _Toc220926827][bookmark: _Toc224634723]Table 12: Required data for sheep system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	Njk
	Number of sheep in each time-period and class 
	
	head
	Farm records and herd flow model
	Enteric Methane & Manure Management

	LRjk=3,4
	Number of ewes and maidens lambing in the season as a proportion of the total number of ewes and maidens carried in the season
	
	per cent
	Lambing rate should be based on weaning numbers. The percentage of ewes carrying a lamb at weaning and percentage of maidens carrying lamb at weaning should be reported separately where available. 
	Enteric Methane

	LMRjk=3,4
	Lamb marking rate for ewes and maidens in each lambing season or time period
	
	per cent
	Lamb marking rate should be calculated by number of lambs marked per ewe mated.
	Enteric Methane

	GWk
	Average greasy wool fleece weight for each sheep class
	
	kg/head
	Should be based on average wool fleece weight for each class. Invoices from wool sales may be used to confirm the weight of wool sold in the reporting period. 
If not known this may be calculated from the total greasy weight sold divided by the number of head in each class shorn.
	Manure Management

	Yk
	Average clean wool yield for each sheep class
	
	fraction
	Wool testing results at point of sale for the clean wool percentage for each class. 
If only total greasy and total clean weights are known the fraction of clean may be calculated as:

	Manure Management

	TMjf
	Amount of each inorganic fertiliser applied to each production system
	
	kg
	Receipts, invoices, farm records
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in each inorganic fertiliser
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
	Fertiliser Use – Inorganic fertiliser Use

	FUf
	Fraction of urea in each inorganic fertiliser applied 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], and or calculated from product label information.
	Fertiliser Use – Inorganic fertiliser Use

	
	Amount of each organic fertiliser applied to soils in production system
	
	kg
	Invoices of purchases, farm records of application rates
	Fertiliser Use – Organic Fertiliser Use

	  
	Nitrogen fraction of each organic fertiliser applied to soils
	
	kg N/kg
	Supplier-provided values or product label information
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	Total amount of lime applied to soils
	
	kg
	Invoices, receipts
	Fertiliser Use – Lime Application

	FracLime
	Fraction of lime as limestone
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	FracDol
	Fraction of lime as dolomite
	
	dimensionless
	Product information label
	Fertiliser Use – Lime Application

	Ap
	Area of pasture crop renewed or removed
	
	ha
	Geospatial files, farm records
	Agriculture Residue Management - Pasture Residues

	QTrans,q
	Quantity of each fuel used for transportation (including off-road vehicles and equipment, aircraft, and/or vessels), up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity of each fuel used for stationary combustion, up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices from electricity supplier
	Purchased Electricity & Upstream Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock class, including sheep type
	
	head
	Farm stock records, invoices
	Purchased Livestock

	Qj
	Quantity of each feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities
	Purchased Feed

	Qm
	Quantity of each mineral supplement purchased
	
	t
	Invoices, receipts or other records of purchased quantities
	Purchased Mineral Supplements

	Fcf
	Fraction of inorganic fertiliser components in each fertiliser
	
	wt%
	Product information label
	Purchased Fertiliser

	Qh
	Quantity of each agrichemical used 
	
	kg
	Invoices, receipts or other records of purchased quantities
	Purchased Herbicides/Pesticides

	Ap
	Activity data for each service purchased, up to the farm-gate.
	
	Depends on purchased service
	Invoices, receipts or other records of quantity of service provided
	Purchased Services and Contractors

	Qwt
	Weight of waste sent to waste treatment facility
	
	tonnes
	Invoices for skip disposal, weighbridge receipts, farm records
	Management of Waste

	Vwt
	Volume of waste being sent waste treatment facility (only required if weight is unknown)
	
	m3
	Invoices for skip disposal, or other farm records
	Management of Waste


[bookmark: _Toc220926828]The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a sheep system to complete the equations detailed in subsequent chapters based on the sheep module map.
[bookmark: _Toc224634724]Table 13: Optional data for sheep system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data source
	Module

	Optional – Scope 1

	Dj
	Duration of stay for each sheep input class
	
	days
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	Wjk
	Liveweight of livestock per sheep class and season
	
	kg
	Farm stock records and herd flow model
	Enteric Methane & Manure Management

	DMDjk
	Dry matter digestibility of feed 
	
	fraction
	Farm records
	Enteric Methane & Manure Management

	DMAik
	Dry matter availability of feed per livestock group
	
	per cent
	Calculated based on available pasture growth and supplementary feed provided. 
During periods of containment feeding, if DMA can be calculated more readily due to control of intake, this may be applied to the sheep classes and time periods when this feeding is taking place and DMA is known.
	Enteric Methane 

	CPjk
	Crude protein of feed
	
	fraction
	Farm records for each season and class of stock.
	Manure Management

	LWGik
	Liveweight gain of livestock
	
	kg
	Farm records and see herd flow model
	Manure Management

	MCFim
	Methane conversion factor for temperature zone and system
	
	fraction
	Select relevant MCF for MMS and temperature zone
	Manure Management

	Nfj
	N application rate of inorganic fertiliser used in production system
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated from:

Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser
	
	kg N2O-N/kg N
	Calculated from relevant equations in Chapter 5, sections 5.1.1.2
	Fertiliser Use – Inorganic Fertiliser Use

	Yp
	Average yield of pasture 
	
	t DM/ha
	Yield records
	Agriculture Residue Management - Pasture Residues

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity
	
	MWh
	Records of transactions
	Purchased Electricity & Upstream Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models
	Purchased Livestock

	EF
	Supplier-provided life cycle emission factor for any of the following purchased goods: livestock, feed, mineral supplements, fertiliser, agrichemicals, or lime
	
	t CO2e/t purchased good
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 14067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard
	Corresponding Scope 3 Purchased Good Module





[bookmark: _Toc224899522][bookmark: _Toc210132092][bookmark: _Toc210132100]Poultry
This section outlines all relevant Modules and data checklists to develop a GHG inventory for a poultry farming system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of poultry products or eggs, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
[bookmark: _Toc210131919][bookmark: _Toc224899523]Module Map
	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Manure Management
	4.6

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emission from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13


[bookmark: _Toc210131920]
[bookmark: _Toc224899524]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a poultry system to complete the equations detailed in subsequent chapters based on the poultry module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 4 – Section; 4.6 for a poultry system. With additional related parameters found within, Chapter 6 – Sections; 6.1 and 6.2, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.1, 15.2, 15.7, 15.10 – 15.12.
[bookmark: _Toc210132156][bookmark: _Toc224634725]Table 14: Required data for a poultry system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	Njk
	Numbers of poultry in each class and subclass
	
	birds
	Farm flock records.
	Manure Management

	Djk
	Duration of stay for each class and subclass of poultry
	
	days
	Farm flock records; housing/system records and placement and dispatch documentation may be used to determine average duration of stay
For broiler chickens records of depletions, or “flock thinning”  may be used to ascertain length of stay within each class and subclass of poultry.
	Manure Management

	MMSjmT=1
	Fraction of manure in each primary MMS 
	
	fraction
	Farmer records as to what fraction of manure flows to each system based on the available MMS options (m). If treatment is different for different poultry groups this may also be recorded per poultry group.
	Manure Management

	MMSjmT=2
	Fraction of manure at treatment stage 2 for each MMS.
i.e. what fraction of manure goes to what MMS once it has been removed from the house. If there is only one available MMS then this should be equal to 1.
This may be different for different poultry groups.
	
	fraction
	Farmer records as to what fraction of manure flows to each system based on the available MMS options (m). If treatment is different for different poultry groups this may also be recorded per poultry group.
	Manure Management

	PF
	Fraction of manure from MMS applied to soil within the farm boundary
	
	fraction
	Farm source data of manure sales or transport weights.  
When all manure treated in MMS is applied within the farm boundary and none is sold off-site to be used in a different enterprise, then PF = 1.
	Manure Management

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to the farm-gate. 
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to the farm-gate.


	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records (e.g., number and weight of deceased livestock).
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock type and origin
	
	head
	Farm stock records, invoices.
	Purchased Livestock

	Qj
	Quantity of feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities.
	Purchased Feed

	Ap
	Activity data for service purchased, up to the farm-gate
	
	Depends on purchased service
	Invoices, receipts, farm records.
	Purchased services and contractors

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste



[bookmark: _Toc210132157]

The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a poultry system to complete the equations detailed in subsequent chapters based on the poultry module map.
[bookmark: _Toc224634726]Table 15: Optional data for a poultry system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Ijk
	Dry matter intake for each class and subclass
	
	kg DM/head/day
	Farm records relating to dry matter assessment of total mixed ration (TMR), and daily feed weights for each class. 
For layers the Australian Egg Tool [3] provides a calculation of intake based on total feed delivered for each subclass of layer (cage, barn, free range) and feed composition, if known.
	Manure Management

	DMDjk
	Dry matter digestibility  
	
	fraction
	If average DMD for the reporting period of different poultry classes is known based on farm records of feed sources and quality, a farm specific DMD value may be used. 
For any stock classes where farm records of feed sources and quality are not available, the National Inventory Report default shall be applied.
	Manure Management

	CPj
	Crude protein content of feed intake
	
	fraction
	Farm records or feed receipt stating crude protein of TMR (total mixed ration) for different poultry classes. For any poultry classes where farm records of feed sources and quality are not available, the National Inventory Report default shall be applied.  
	Manure Management

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models.
	Purchased Livestock 

	EFco
	Emission factor for purchased livestock per type of livestock 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Livestock

	EFj
	Emission factor of purchased feed type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Feed



[bookmark: _Toc210131921][bookmark: _Toc224899525]Swine
This section outlines all relevant Modules and data checklists to develop a GHG inventory for a swine system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of pork, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Enteric Methane
	3.5

	Manure Management
	4.5

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emission from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13




[bookmark: _Toc224899527]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a swine system to complete the equations detailed in subsequent chapters based on the swine module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 3 – Section; 3.5 and Chapter 4 – Section; 4.5 for a swine system. With additional related parameters found within Chapter 6 – Sections; 6.1 and 6.2, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.1, 15.2, 15.7, 15.10 – 15.12.
[bookmark: _Toc224634727]Table 16: Required data for a swine system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	Nj
	Number of swine of each class 
	
	head
	Farm stock records; system type records, purchase and sales records and National Vendor Declarations or NLID transfer records may be evaluated to determine average length of stay of each class.
	Enteric Fermentation & Manure Management

	Dj
	Average number of days on farm for each swine class 
	
	days
	Farm stock records; system type records or purchase and sales records and National Vendor Declarations or NLID transfer records may be evaluated to determine average length of stay of each class. Breeding stock that are kept year-round shall be assumed to be on the farm for 365 days.
	Enteric Fermentation & Manure Management

	MMSjmT=1
	Fraction of manure in each primary MMS 
	
	fraction
	Farmer records as to what fraction of manure flows to each system based on the available MMS options (m). This fraction should be based on either weight or volume of manure. If treatment is different for different swine groups this may also be recorded per swine group. See Chapter 4, Section 4.5.2.1 for primary MMS options. 
	Manure Management

	MMSjmT=2
	Fraction of manure in each secondary MMS 
	
	fraction
	Farmer records as to what fraction of manure flows to each system based on the available MMS options (m). This fraction should be based on either weight or volume of manure. If treatment is different for different swine groups this may also be recorded per swine group. See Chapter 4, Section 4.5.2.1 for secondary MMS options. 
	Manure Management

	PF
	Fraction of manure from MMS applied to soil within the farm boundary
	
	fraction
	Farmer to specify fraction of manure applied to soil within the farm boundary.
	Manure Management

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to the farm-gate.


	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records (e.g., number and weight of deceased livestock).
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock type and origin
	
	head
	Farm stock records, invoices.
	Purchased Livestock

	Qj
	Quantity of feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities.
	Purchased Feed

	Ap
	Activity data for service purchased, up to the farm-gate
	
	Depends on purchased service
	Invoices, receipts, farm records.
	Purchased services and contractors

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste





The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a swine system to complete the equations detailed in subsequent chapters based on the swine module map.
[bookmark: _Toc224634728]Table 17: Optional data for a swine system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Ij
	Average weight of fed ingested per head class of swine within farming system per day.
	
	kg/head/day
	Farm records relating to daily feed and feed waste weights for each class. PigBal [4] may be utilized to support the calculation annual feed fed per head to different classes of swine.
It should be noted that feeding weights may change over time therefore an average should be calculated based on the amount of feed throughout time period reported for the swine class.
	Enteric Methane 

	SSj
	Fraction of volatile solids separated by pre-treatment of manure 
	
	fraction
	User specified input as to what fraction of volatile solids is screened before flowing into primary MMS. PigBal [4] may be used to support the estimation of this fraction based on the options effluent pre-treatment.
	Manure Management

	VSi
	Volatile solids production from swine in each class
	
	kg/head/day
	PigBal [4] may be used to calculate the excretion of volatile solids per swine class per head per day. This calculation is based on the total solids excreted less the fixed solids excreted.  
	Manure Management

	MCFim
	Methane conversion factor for climate zone and system
	
	fraction
	Selection relevant MCF for MMS and temperature zone.
	Manure Management

	SNj
	Fraction of nitrogen separated by pre-treatment of manure
	
	fraction
	User specified input as to what fraction of nitrogen is screened before flowing into primary MMS. PigBal [4] may be used to support the estimation of this fraction based on the options effluent pre-treatment.
	Manure Management

	NWj
	Nitrogen waste production per pig and swine class per day including both animal waste and feed waste
	
	kgN/head/day
	PigBal [4] may be used to calculate the nitrogen waste produced per swine class per head per day.
This is calculated by mass balance, as the difference between the amount in the ingested feed and the amount retained by the animal as live weight gain and the nitrogen in the waste feed. 
	Manure Management

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity.
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock of type c from origin or at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models.
	Purchased Livestock 

	EFco
	Emission factor for purchased livestock per type of livestock c and origin o
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Livestock

	EFj
	Emission factor of purchased feed type j
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Feed



[bookmark: _Toc224899528]Other Livestock
This section outlines all relevant Modules and data checklists to develop a GHG inventory of for other livestock systems. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Other livestock systems included in this guidance are
· Buffalo,
· Goats,
· Deer,
· Camels,
· Alpacas,
· Horses,
· Mules/asses, and
· Emus/ostriches.
Module map and input data checklists are designed for estimation of emissions from cradle-to-end of the farming system/farm-gate. If the boundary of the organisation extends to processing, packing and transport of animal products, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Enteric Methane
	3.6

	Manure Management
	4.7

	Fertiliser Use 
	5.1 – 5.5

	Agriculture Residue Management
	6.2 – 6.4

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Livestock 
	15.1

	Purchased Feed 
	15.2

	Purchased Mineral Supplements
	15.3

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emission from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13




[bookmark: _Toc224899530]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for other livestock systems to complete the equations detailed in subsequent chapters based on the other livestock module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 3 – Section; 3.6 and Chapter 4 – Section; 4.7 for other livestock system. With additional related parameters found within Chapter 5 – Sections; 5.1 – 5.5, Chapter 6 – Sections; 6.1 and 6.2, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 Sections; 15.1 – 15.7, 15.8 15.10 – 15.12.
[bookmark: _Toc224634729]Table 18: Required data for other livestock systems
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	Nj
	Average annual numbers of each other livestock type 
	
	head
	Farm stock records noting that the enteric fermentation factor applies assumes animals are on farm all year. If there are changes in livestock numbers throughout the year, calculate the average numbers of livestock on farm for the reporting year.
	Enteric Methane & Manure Management

	TMjf
	The total mass of inorganic fertiliser type applied to production system 
	
	kg
	Receipts, invoices, farm records.
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	[bookmark: _Hlk211430513]Fraction of nitrogen in inorganic fertiliser 
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	FUf
	Fraction of urea in inorganic fertiliser 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1] and [5] or calculated from product label information.
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	
	Mass of organic fertiliser type (manure) applied to soils in production system 
	
	kg
	Invoices of purchases, farm records of application rates
Where the manure was generated on-farm,  is not required and instead the value of  shall be calculated using outputs from the MMS emission estimation equations (Chapter 4).
	Fertiliser Use – Organic Fertiliser Use

	 
	Nitrogen fraction of the organic fertiliser type (manure) applied to soils
	
	kg N/kg
	Supplier-provided values or product label information should be used. Default values from IPCC Volume 4 Chapter 5, Table 5.5c [6] (provided in Table A.1.2.2.6 of the Appendix) may be used for manure-based organic fertiliser that was purchased off-farm, where the livestock that generated the organic fertiliser is known.
See additional guidance information in Chapter 5, Section 5.2.2.1.
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	The mass of lime applied to soils
	
	kg
	Invoices, receipts.
	Fertiliser Use – Lime Application & Purchased Lime

	FracLime
	The fraction of lime as limestone
	
	dimensionless
	The limestone (calcium carbonate - CaCO3) content of lime may be determined based on the content by weight per cent (wt%) stated on the product information label.
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 60 wt% content of limestone, = 0.6).
	Fertiliser Use – Lime Application

	FracDol
	The fraction of lime as dolomite
	
	dimensionless
	The dolomite (magnesium carbonate - CaMg(CO3)2) content of lime may be determined based on the content by weight per cent (wt%) on the product information label
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 35 wt% content of dolomite, = 0.35).
	Fertiliser Use – Lime Application

	Ap
	Area of pasture crop renewed or removed
	
	ha
	Geospatial files, farm records.
	Agriculture Residue Management - Pasture Residues

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to the farm-gate.
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to the farm-gate.


	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records (e.g., number and weight of deceased livestock).
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to the farm-gate.
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Nco
	Number of animals purchased per livestock type and origin
	
	head
	Farm stock records, invoices.
	Purchased Livestock

	Qj
	Quantity of feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities.
	Purchased Feed

	Qm
	Quantity of mineral supplement per type purchased
	
	t
	Invoices, receipts or other records of purchased quantities.
	Purchased Mineral Supplements

	Fcf
	Fraction of component (N, P, K and S) contained within the inorganic fertiliser, by weight
	
	wt%
	Product information label.
This data is only required where inorganic fertilisers are used for which default values of EFf are not provided in the Constant Parameters section below.
	Purchased Fertiliser

	Qh
	Total quantity of agrichemical per type purchased
	
	kg
	Receipts, invoices, or records of quantities purchased.
Farm records for quantities used or application rates specific to the reporting period.
	Purchased Agrichemicals

	Ap
	Activity data for service purchased, up to the farm-gate
	
	Depends on purchased service
	Invoices, receipts, farm records.
	Purchased services and contractors

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste




The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for another livestock system to complete the equations detailed in subsequent chapters based on the other livestock module map.
[bookmark: _Toc224634730]Table 19: Optional data for other livestock systems
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Dj
	Average duration of stay on the farm for each other livestock class in the year reported
	
	days
	Farm stock records; system type records or purchase and sales may be evaluated to determine average duration of each other livestock input class
	Enteric Fermentation & Manure Management

	Nfj
	N application rate of inorganic fertiliser per type in production system 
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated.
Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
See Chapter 5, Section 5.1.2.2 for calculation method. 
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	[bookmark: _Hlk211429824]Emission factor for direct nitrous oxide emissions from inorganic fertiliser applied to production system 
	
	kg N2O-N/kg N
	An appropriate value of EFj,N2O should be selected from Table A.1.2.2.3 in the Appendix depending on the production system. 
See Chapter 5, Section 5.1.2.2 for guidance.
	Fertiliser Use – Inorganic Fertiliser Use

	Yp
	Average yield of pasture crop
	
	t DM/ha
	Where yield, in dry matter, of pasture crops is known, this may be used to replace the default (Method 1) values.
Yield records shall be used to justify the use of the Method 2 approach, rather than estimates.
	Agriculture Residue Management - Pasture Residues

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	Wco
	Liveweight of purchased livestock at point of purchase
	
	kg/head
	Purchasing records/invoices and herd flow models.
	Purchased Livestock 

	EFco
	Emission factor for purchased livestock per type of livestock 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Livestock

	EFj
	Emission factor of purchased feed type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Feed

	EFm
	Emission factor of purchased mineral supplement type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Mineral Supplements

	EFf
	Emission factor of purchased inorganic fertiliser type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Fertiliser

	EFh
	Emission factor of purchased agrichemical type
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Agrichemicals

	EFl
	Emission factor for purchased lime
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Lime
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[bookmark: _Toc224899531]Horticulture
This section outlines all relevant Modules and data checklists to develop a GHG inventory of for a horticulture system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-point of harvesting. If the boundary of the horticulture organisation extends to processing, packing and transport of product the post-production Module can also be implemented to estimate these post-production emissions. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
Additional information and guidance on specific parameters can be found within Chapter 5 – Sections; 5.1 – 5.5, Chapter 6 – Sections; 6.1, 6.3 and 6.4, Chapter 8 – Sections; 8.1 and 8.2, Chapter 9 – Sections 9.1, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.4 – 15.12
[bookmark: _Toc210132093][bookmark: _Toc224899532]Module Map
	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Fertiliser Use 
	5.1 – 5.5

	Agriculture Residue Management
	6.1, 6.3, 6.4

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Purchased Packaging (including pots)
	15.8

	Purchased Grow Media
	15.9

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13




[bookmark: _Toc224899533]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a horticulture system to complete the equations detailed in subsequent chapters based on the horticulture module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 5 – Sections; 5.1 – 5.5, Chapter 6 – Sections; 6.1, 6.3 and 6.4, Chapter 8 – Sections; 8.1 and 8.2, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.4 – 15.13.
[bookmark: _Toc210132106][bookmark: _Toc224634731]Table 20: Required data for horticulture system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	TMjf
	The total mass of inorganic fertiliser type applied to production system 
	
	kg
	Receipts, invoices, farm records.
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in inorganic fertiliser 
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	FUf
	Fraction of urea in inorganic fertiliser 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1] and [5] or calculated from product label information.
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	
	Mass of organic fertiliser type (manure) applied to soils in production system 
	
	kg
	Invoices of purchases, farm records of application rates
Where the manure was generated on-farm,  is not required and instead the value of  shall be calculated using outputs from the MMS emission estimation equations (Chapter 4).
	Fertiliser Use – Organic Fertiliser Use

	 
	Nitrogen fraction of the organic fertiliser type (manure) applied to soils
	
	kg N/kg
	Supplier-provided values or product label information should be used. Default values from IPCC Volume 4 Chapter 5, Table 5.5c [6] (provided in Table A.1.2.2.6 of the Appendix) may be used for manure-based organic fertiliser that was purchased off-farm, where the livestock that generated the organic fertiliser is known.
See additional guidance information in Chapter 5, Section 5.2.2.1.
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	The mass of lime applied to soils
	
	kg
	Invoices, receipts.
	Fertiliser Use – Lime Application & Purchased Lime

	FracLime
	The fraction of lime as limestone
	
	dimensionless
	The limestone (calcium carbonate - CaCO3) content of lime may be determined based on the content by weight per cent (wt%) stated on the product information label.
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 60 wt% content of limestone, = 0.6).
	Fertiliser Use – Lime Application

	FracDol
	The fraction of lime as dolomite
	
	dimensionless
	The dolomite (magnesium carbonate - CaMg(CO3)2) content of lime may be determined based on the content by weight per cent (wt%) on the product information label
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 35 wt% content of dolomite, = 0.35).
	Fertiliser Use – Lime Application

	Pc
	Annual production of crop 
	
	kg
	Farm records.
	Agriculture Residue Management – Crop Residues to Soil

	Fc
	Fraction of crop residue that is burnt for crop c
	
	dimensionless
	Farm records of area burnt and area cultivated. See Chapter 6, Section 6.1.2.1 for guidance on calculation method and sources.
	Agriculture Residue Management – Crop Residues to Soil

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to and including harvesting
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Fcf
	Fraction of component (N, P, K and S) contained within the inorganic fertiliser, by weight
	
	wt%
	Product information label.
This data is only required where inorganic fertilisers are used for which default values of EFf are not provided in the Constant Parameters section below.
	Purchased Fertiliser

	Qh
	Total quantity of agrichemical per type purchased
	
	kg
	Receipts, invoices, or records of quantities purchased.
Farm records for quantities used or application rates specific to the reporting period.
	Purchased Agrichemicals

	Ap
	Activity data for service purchased, up to and including harvesting
	
	Depends on purchased service
	Invoices, receipts, farm records.
	Purchased services and contractors

	Qp
	Units of purchased packaging
	
	units
	Invoices, or other records
	Purchased Packaging

	Qg
	Mass of purchased grow media
	
	kg
	Invoices, or other records
	Purchased Grow Media

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste


[bookmark: _Toc210132107]

The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a horticulture system to complete the equations detailed in subsequent chapters based on the horticulture module map.
[bookmark: _Toc224634732]Table 21: Optional data for horticulture system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Nfj
	N application rate of inorganic fertiliser per type in production system 
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated.
Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
See Chapter 5, Section 5.1.2.2 for calculation method. 
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser applied to production system 
	
	kg N2O-N/kg N
	An appropriate value of EFj,N2O should be selected from Table A.1.2.2.3 in the Appendix depending on the production system. 
See Chapter 5, Section 5.1.2.2 for guidance.
	Fertiliser Use – Inorganic Fertiliser Use

	FFODc
	Fraction of the crop residue that is removed per crop type
	
	dimensionless
	See Chapter 6 equation 6.1.1.2 (1) for more guidance. 
Where residues are stubble-grazed, the default value for FFODc should be used.
	Agriculture Residue Management – Crop Residues to Soil

	
	Number of bales generated
	
	dimensionless
	Invoices for the number of bales sold off-farm, or other farm records documenting the number of bales made.
	Agriculture Residue Management – Crop Residues to Soil

	
	Average mass of each bale generated
	
	kg
	Invoices from bale sales.
	Agriculture Residue Management – Crop Residues to Soil

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year.
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity.
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EFf
	Emission factor of purchased inorganic fertiliser type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Fertiliser

	EFh
	Emission factor of purchased agrichemical type
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Agrichemicals

	EFl
	Emission factor for purchased lime
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Lime

	EFp
	Emission factor for purchased packaging
	
	kg CO2e/unit
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Packaging

	EFg
	Emission factor for purchased grow media
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Grow Media



[bookmark: _Toc224899534]Viticulture
This section outlines all relevant Modules and data checklists to develop a GHG inventory of for a viticulture system. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-point of harvesting. If the boundary of the organisation extends to processing, packing and transport of grapes, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
[bookmark: _Toc210132097][bookmark: _Toc224899535]Module Map
	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Fertiliser Use 
	5.1 – 5.5

	Agriculture Residue Management
	6.1, 6.3, 6.4

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Lime
	15.6

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13





[bookmark: _Toc224899536]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at farm-level for a viticulture system to complete the equations detailed in subsequent chapters based on the viticulture module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF. 
Additional information and guidance on specific parameters can be found within Chapter 5 – Sections; 5.1 – 5.5, Chapter 6 – Sections; 6.1, 6.3 and 6.4, Chapter 8 – Sections; 8.1 and 8.2, Chapter 9 – Sections 9.1, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.4 – 15.7 and 15.10 – 15.12.
[bookmark: _Toc210132108][bookmark: _Toc224634733]Table 22: Required data for viticulture system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	TMjf
	The total mass of inorganic fertiliser type applied to production system 
	
	kg
	Receipts, invoices, farm records.
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in inorganic fertiliser 
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	FUf
	Fraction of urea in inorganic fertiliser 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1] and [5] or calculated from product label information.
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	
	Mass of organic fertiliser type (manure) applied to soils in production system 
	
	kg
	Invoices of purchases, farm records of application rates
Where the manure was generated on-farm,  is not required and instead the value of  shall be calculated using outputs from the MMS emission estimation equations (Chapter 4).
	Fertiliser Use – Organic Fertiliser Use

	 
	Nitrogen fraction of the organic fertiliser type (manure) applied to soils
	
	kg N/kg
	Supplier-provided values or product label information should be used. Default values from IPCC Volume 4 Chapter 5, Table 5.5c [6] (provided in Table A.1.2.2.6 of the Appendix) may be used for manure-based organic fertiliser that was purchased off-farm, where the livestock that generated the organic fertiliser is known.
See additional guidance information in Chapter 5, Section 5.2.2.1.
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	The mass of lime applied to soils
	
	kg
	Invoices, receipts.
	Fertiliser Use – Lime Application & Purchased Lime

	FracLime
	The fraction of lime as limestone
	
	dimensionless
	The limestone (calcium carbonate - CaCO3) content of lime may be determined based on the content by weight per cent (wt%) stated on the product information label.
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 60 wt% content of limestone, = 0.6).
	Fertiliser Use – Lime Application

	FracDol
	The fraction of lime as dolomite
	
	dimensionless
	The dolomite (magnesium carbonate - CaMg(CO3)2) content of lime may be determined based on the content by weight per cent (wt%) on the product information label
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 35 wt% content of dolomite, = 0.35).
	Fertiliser Use – Lime Application

	Pc
	Annual production of crop 
	
	kg
	Farm records.
	Agriculture Residue Management – Crop Residues to Soil

	Fc
	Fraction of crop residue that is burnt for crop c
	
	dimensionless
	Farm records of area burnt and area cultivated. See Chapter 6, Section 6.1.2.1 for guidance on calculation method and sources.
	Agriculture Residue Management – Crop Residues to Soil

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Farm records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to and including harvesting
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Fcf
	Fraction of component (N, P, K and S) contained within the inorganic fertiliser, by weight
	
	wt%
	Product information label.
This data is only required where inorganic fertilisers are used for which default values of EFf are not provided in the Constant Parameters section below.
	Purchased Fertiliser

	Qh
	Total quantity of agrichemical per type purchased
	
	kg
	Receipts, invoices, or records of quantities purchased.
Farm records for quantities used or application rates specific to the reporting period.
	Purchased Agrichemicals

	Ap
	Activity data for service purchased, up to and including harvesting
	
	Depends on purchased service
	Invoices, receipts, farm records.
	Purchased services and contractors

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste


[bookmark: _Toc210132109]

The checklist below summarises all the optional data points, required for Method 2, that may be collected at farm-level for a viticulture system to complete the equations detailed in subsequent chapters based on the viticulture module map.
[bookmark: _Toc224634734]Table 23: Optional data for viticulture system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Nfj
	N application rate of inorganic fertiliser per type in production system 
	
	kg N/ha
	Farm records of fertiliser application rates, or calculated.
Data on total fertiliser applied and total area should be sourced from farm invoices and spatial records respectively.
See Chapter 5, Section 5.1.2.2 for calculation method. 
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser applied to production system 
	
	kg N2O-N/kg N
	An appropriate value of EFj,N2O should be selected from Table A.1.2.2.3 in the Appendix depending on the production system. 
See Chapter 5, Section 5.1.2.2 for guidance.
	Fertiliser Use – Inorganic Fertiliser Use

	FFODc
	Fraction of the crop residue that is removed per crop type
	
	dimensionless
	See Chapter 6 equation 6.1.1.2 (1).
Where residues are stubble-grazed, the default value for FFODc should be used.
	Agriculture Residue Management – Crop Residues to Soil

	
	Number of bales generated
	
	dimensionless
	Invoices for the number of bales sold off-farm, or other farm records documenting the number of bales made.
	Agriculture Residue Management – Crop Residues to Soil

	
	Average mass of each bale generated
	
	kg
	Invoices from bale sales.
	Agriculture Residue Management – Crop Residues to Soil

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year.
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EFf
	Emission factor of purchased inorganic fertiliser type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Fertiliser

	EFh
	Emission factor of purchased agrichemical type
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Agrichemicals

	EFl
	Emission factor for purchased lime
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Lime



[bookmark: _Toc224899537]Aquaculture and Wildcatch Fisheries
This section outlines all relevant Modules and data checklists to develop a GHG inventory for aquaculture and wild fisheries. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Question Reference 2.1. 
The current module map reflects that globally some aquaculture systems may use fertiliser or lime to increase available nutrients or control pH. Is this also the case in Australian aquaculture systems? Would inorganic or organic fertilisers be used or are these sources not applicable to Australian aquaculture? 
Module map and input data checklists are designed for estimation of emissions from cradle-to-point of landing (from ponds/pens/sea as applicable). If the boundary of the organisation extends to processing, packing and transport of seafood post landing, the post-production Module can also be implemented to estimate emissions from these sources. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module

	Direct GHG emissions (Scope 1)

	Fertiliser Use 
	5.1 – 5.5

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Refrigerant Use
	9.1

	Solid Waste Treatment
	10.1

	Wastewater Treatment
	11.1

	N2O Emissions from Aquaculture 
	13.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Feed
	15.2

	Purchased Fertiliser 
	15.4

	Purchased Lime
	15.6

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13




[bookmark: _Toc224899539]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at entity-level for an aquaculture and/or wild fisheries system to complete the equations detailed in subsequent chapters based on the aquaculture and wild fisheries module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on aquaculture and wild fisheries parameters can be found within Chapter 5 – Sections; 5.1 – 5.5, Chapter 6 – Sections; 6.1 – 6.3, Chapter 10 – Section; 10.1, Chapter 11 – Section; 11.1, Chapter 13 – Section; 13.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.2, 15.4, 15.6 15.10 – 15.12
[bookmark: _Toc210132110][bookmark: _Toc224634735]Table 24: Required data for aquaculture and/or wild fisheries system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	TMjf
	The total mass of inorganic fertiliser type applied to production system 
	
	kg
	Receipts, invoices, entity records.
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in inorganic fertiliser 
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	FUf
	Fraction of urea in inorganic fertiliser 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1] and [5] or calculated from product label information.
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	 
	Mass of organic fertiliser type (manure) applied to soils in production system 
	
	kg
	Invoices of purchases, entity records of application rates
Where the manure was generated by the entity,  is not required and instead the value of  shall be calculated using outputs from the MMS emission estimation equations (Chapter 4).
	Fertiliser Use – Organic Fertiliser Use

	 
	Nitrogen fraction of the organic fertiliser type (manure) applied to soils
	
	kg N/kg
	Supplier-provided values or product label information should be used. Default values from IPCC Volume 4 Chapter 5, Table 5.5c [6] (provided in Table A.1.2.2.6 of the Appendix) may be used for manure-based organic fertiliser that was purchased outside the entity, where the livestock that generated the organic fertiliser is known.
See additional guidance information in Chapter 5, Section 5.2.2.1.
	Fertiliser Use – Organic Fertiliser Use

	Mlime
	The mass of lime applied to soils
	
	kg
	Invoices, receipts.
	Fertiliser Use – Lime Application & Purchased Lime

	FracLime
	The fraction of lime as limestone
	
	dimensionless
	The limestone (calcium carbonate - CaCO3) content of lime may be determined based on the content by weight per cent (wt%) stated on the product information label.
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 60 wt% content of limestone, = 0.6).
	Fertiliser Use – Lime Application

	FracDol
	The fraction of lime as dolomite
	
	dimensionless
	The dolomite (magnesium carbonate - CaMg(CO3)2) content of lime may be determined based on the content by weight per cent (wt%) on the product information label
Product information label values expressed as wt% shall be converted into a fraction (e.g., for a 35 wt% content of dolomite, = 0.35).
	Fertiliser Use – Lime Application

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to and including point of landing
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to and including point of landing
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	chargeRa
	The amount of refrigerant gas R contained in appliance, up to and including point of landing
	
	kg
	Manufacturer’s product specification should contain information of the charge of the refrigerant contained in each appliance.
	Refrigerant Use

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Entity records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Qt
	Quantity of wastewater treated at each facility type, up to and including point of landing
	
	m3
	Direct measurement of daily or hourly flows scaled to give an annual average
	Wastewater Treatment

	CODin
	Average inlet COD concentration of wastewater
	
	kg COD/m3
	Direct measurement
	Wastewater Treatment

	CODout
	average outlet COD concentration of wastewater
	
	kg COD/m3
	Direct measurement
	Wastewater Treatment

	Fsludge
	Fraction of COD removed from the wastewater treatment facility as sludge
	
	dimensionless
	Measurement records, averaged over the reporting period
	Wastewater Treatment

	Fremoved
	Fraction of COD removed from the wastewater treatment facility and transferred to landfill, biochar production, or other site
	
	dimensionless
	Measurement records, averaged over the reporting period
	Wastewater Treatment

	Qcap
	Quantity of methane in sludge biogas captured for combustion for the operation of the treatment facility 
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Qflared
	Quantity of methane in sludge biogas flared by the treatment facility
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Qout
	Quantity of methane in sludge biogas transferred out of the treatment facility
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Q
	Quantity of fish produced in aquaculture ponds in in the reporting period
	
	tonnes
	Production records, sales records
	N2O Emissions from Aquaculture in Wetlands

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to and including point of landing
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Qj
	Quantity of feed type purchased 
	
	t
	Invoices, receipts or other records of purchased quantities.
	Purchased Feed

	Fcf
	Fraction of component (N, P, K and S) contained within the inorganic fertiliser, by weight
	
	wt%
	Product information label.
This data is only required where inorganic fertilisers are used for which default values of EFf are not provided in the Constant Parameters section below.
	Purchased Fertiliser

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste
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The checklist below summarises all the optional data points, required for Method 2, that may be collected at entity-level for an aquaculture and/or wild-fisheries system to complete the equations detailed in subsequent chapters based on the aquaculture and wild-fisheries module map.
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	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser applied to production system 
	
	kg N2O-N/kg N
	An appropriate value of EFj,N2O should be selected from Table A.1.2.2.3 in the Appendix depending on the production system. 
See Chapter 5, Section 5.1.2.2 for guidance.
	Fertiliser Use – Inorganic Fertiliser Use

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EFj
	Emission factor of purchased feed type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Feed

	EFf
	Emission factor of purchased inorganic fertiliser type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Fertiliser

	EFl
	Emission factor for purchased lime
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Lime



[bookmark: _Toc224899540]Forestry
This section outlines all relevant Modules and data checklists to develop a GHG inventory for forestry. Relevant emission sources and therefore relevant Modules for a specific entity will depend on an entity-specific boundary set as described in Chapter 5 of the CRF. For example, if a specific entity does not use lime, then this emission source and Module will not be relevant for this specific entity.
Module map and input data checklists are designed for estimation of emissions from cradle-to-point of delivery at the mill. If the boundary of the forestry organisation extends to processing of product the post-production Module can also be implemented to estimate these post-production emissions. Refer to Chapter 1, Section 1.3, for additional information on coverage and limitations of the guidance. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Fertiliser Use 
	5.1 – 5.2

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Solid Waste Treatment
	10.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Fertiliser 
	15.4

	Purchased Agrichemicals
	15.5

	Purchased Services/Contractors
	15.7

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13
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[bookmark: _Toc224899542]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at entity-level for a forestry system to complete the equations detailed in subsequent chapters based on the forestry module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 5 – Sections; 5.1 – 5.2, Chapter 8 – Sections; 8.1 and 8.2, Chapter 10 – Section; 10.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.4, 15.5, 15.7, 15.10 – 15.12
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	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	TMjf
	The total mass of inorganic fertiliser type applied to production system 
	
	kg
	Receipts, invoices, entity records.
	Fertiliser Use – Inorganic Fertiliser Use & Purchased Fertiliser

	FNinorganic,f
	Fraction of nitrogen in inorganic fertiliser 
	
	kg N/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1], or calculated from product label information. 
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	FUf
	Fraction of urea in inorganic fertiliser 
	
	kg urea/kg
	Default values for common inorganic fertilisers based on average fertiliser composition from [1] and [5] or calculated from product label information.
See additional guidance information in Chapter 5, Section 5.1.2.1.
	Fertiliser Use – Inorganic Fertiliser Use

	
	Mass of organic fertiliser type (manure) applied to soils in production system 
	
	kg
	Invoices of purchases, entity records of application rates
Where the manure was generated by the entity,  is not required and instead the value of  shall be calculated using outputs from the MMS emission estimation equations (Chapter 4).
	Fertiliser Use – Organic Fertiliser Use

	 
	Nitrogen fraction of the organic fertiliser type (manure) applied to soils
	
	kg N/kg
	Supplier-provided values or product label information should be used. Default values from IPCC Volume 4 Chapter 5, Table 5.5c [6] (provided in Table A.1.2.2.6 of the Appendix) may be used for manure-based organic fertiliser that was purchased outside the entity, where the livestock that generated the organic fertiliser is known.
See additional guidance information in Chapter 5, Section 5.2.2.1.
	Fertiliser Use – Organic Fertiliser Use

	QTrans,q
	Quantity and type of fuel used for transportation, (including off-road vehicles and equipment, aircraft, and/or vessels) up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, up to and including harvesting
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	Qwt
	Quantity of waste per type being treated within the farm-gate.
	
	tonnes
	Entity records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the farm-gate.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid, up to and including harvesting
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Qh
	Total quantity of agrichemical per type purchased
	
	kg
	Receipts, invoices, or records of quantities purchased.
Entity records for quantities used or application rates specific to the reporting period.
	Purchased Agrichemicals

	Ap
	Activity data for service purchased, up to and including harvesting
	
	Depends on purchased service
	Invoices, receipts, entity records.
	Purchased services and contractors

	Qwt
	Quantity of waste per type being disposed beyond the farm-gate boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the farm-gate boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste



The checklist below summarises all the optional data points, required for Method 2, that may be collected at entity-level for a forestry system to complete the equations detailed in subsequent chapters based on the forestry module map.
[bookmark: _Toc224634738]Table 27: Optional data for forestry system
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 1

	Nfj
	N application rate of inorganic fertiliser per type in production system 
	
	kg N/ha
	Entity records of fertiliser application rates or calculated.
Data on total fertiliser applied and total area should be sourced from entity invoices and spatial records respectively.
See Chapter 5, Section 5.1.2.2 for calculation method. 
	Fertiliser Use – Inorganic Fertiliser Use

	EFj,N2O
	Emission factor for direct nitrous oxide emissions from inorganic fertiliser applied to production system 
	
	kg N2O-N/kg N
	An appropriate value of EFj,N2O should be selected from Table A.1.2.2.3 in the Appendix depending on the production system. 
See Chapter 5, Section 5.1.2.2 for guidance.
	Fertiliser Use – Inorganic Fertiliser Use

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EFf
	Emission factor of purchased inorganic fertiliser type 
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Fertiliser

	EFh
	Emission factor of purchased agrichemical type
	
	kg CO2e/kg
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Agrichemicals



[bookmark: _Toc224899543]Post-production Module
This section outlines Modules and data checklists relevant to the development of a GHG inventory for post-processing. The Module map and data checklists are focused on estimation of Scope 1 and Scope 2 emissions from post-production activities and the associated upstream Scope 3 emissions. Individual users need to determine which, if any, post-processing activities fall within their Scope 1 or 2 or upstream Scope 3 emissions. Inclusion and scope categorisation of post-production activities will depend on control, ownership, boundary and materiality of emission sources. Refer to CRF, Chapter 5 for additional information boundary setting and materiality.  
While some of the upstream Scope 3 modules, such as freight (5.14) and packaging (5.8), may also be relevant for estimating downstream Scope 3 emission sources this guidance does not cover to the full scope of downstream post-production emissions. Users will be required to set their own boundary for Scope 3 downstream emissions, collect the appropriate activity data, and identify associated emissions factors for the full boundary of their downstream Scope 3 emissions. 
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	Emission Activity/Source
	Relevant Module 

	Direct GHG emissions (Scope 1)

	Transport Fuel
	8.1

	Stationary Fuel
	8.2

	Refrigerant
	9.1

	Solid Waste Treatment
	10.1

	Wastewater Treatment
	11.1

	Supplementary CO2
	12.1

	Indirect GHG emissions from imported energy (Scope 2)

	Purchased Electricity  
	14.1

	Indirect GHG emissions (Scope 3)

	Purchased Packaging
	15.8

	Other Purchased Goods and Services
	15.10

	Upstream Emissions from Fuel
	15.11

	Upstream Emissions of Purchased Electricity
	15.12

	Management of Waste
	15.13

	Upstream Freight
	15.14


2.1.1 [bookmark: _Toc218787035]
2.1.2 [bookmark: _Toc224899545]Input Data Checklist
The checklist below summarises all the required input data, required for Method 1, that should be collected at entity-level for a post-production system to complete the equations detailed in subsequent chapters based on the post-production module map. Data collected may be listed as ‘not applicable’ for emissions sources that are not relevant to the specific entity. Further information regarding relevant sources and sink can be found in Chapter 5.2 of the CRF.
Additional information and guidance on specific parameters can be found within Chapter 8 – Sections; 8.1 and 8.2, Chapter 9 – Sections 9.1, Chapter 10 – Section; 10.1, Chapter 11 – Section; 11.1, Chapter 12 – Section; 12.1, Chapter 14 – Section; 14.1, and Chapter 15 – Sections; 15.8, 15.10 – 15.14
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	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Required – Scope 1

	QTrans,q
	Quantity and type of fuel used for transportation, occurring post-production
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Transport Fuel & Upstream Emissions

	QSC,q
	Quantity and type of fuel used for stationary equipment, occurring post-production
	
	Depends on fuel type
	Invoices, fuel cards, receipts.
	Stationary Fuel & Upstream Emissions

	chargeRa
	The amount of refrigerant gas R contained in appliance, occurring post-production
	
	kg
	Manufacturer’s product specification should contain information of the charge of the refrigerant contained in each appliance.
	Refrigerant Use

	Qwt
	Quantity of waste per type being treated within the post-production boundary.
	
	tonnes
	Entity records of weight of waste disposed
	Solid Waste Treatment

	Vwt
	Volume of waste per type being treated within the post-production boundary.
	
	m3
	Only required if Qwt is not known. Estimated from trailer-loads, or other known volume of waste transported.
	Solid Waste Treatment

	Qt
	Quantity of wastewater treated at each facility type, occurring post-production
	
	m3
	Direct measurement of daily or hourly flows scaled to give an annual average
	Wastewater Treatment

	CODin
	Average inlet COD concentration of wastewater
	
	kg COD/m3
	Direct measurement
	Wastewater Treatment

	CODout
	Average outlet COD concentration of wastewater
	
	kg COD/m3
	Direct measurement
	Wastewater Treatment

	Fsludge
	Fraction of COD removed from the wastewater treatment facility as sludge
	
	dimensionless
	Measurement records, averaged over the reporting period
	Wastewater Treatment

	Fremoved
	Fraction of COD removed from the wastewater treatment facility and transferred to landfill, biochar production, or other site
	
	dimensionless
	Measurement records, averaged over the reporting period
	Wastewater Treatment

	Qcap
	Quantity of methane in sludge biogas captured for combustion for the operation of the treatment facility 
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Qflared
	Quantity of methane in sludge biogas flared by the treatment facility
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Qout
	Quantity of methane in sludge biogas transferred out of the treatment facility
	
	m3 CH4
	Direct measurement of methane content of sludge biogas, multiplied by total volume of biogas combusted by the facility
	Wastewater Treatment

	Q
	Quantity of supplementary CO2 used in post-production
	
	kg CO2
	Purchase records.
	Supplementary CO2

	Required – Scope 2

	Qelec
	Quantity of electricity purchased from the grid for post-production activities
	
	kWh
	Invoices.
	Purchased Electricity & Emissions from Purchased Electricity

	Required – Scope 3

	Wf
	Mass of goods transported per freight type 
	
	tonnes
	Invoices for freight, weighbridge receipts or other entity records
	Upstream Freight

	Df
	Total distance transported per freight type 
	
	km
	Data from supplier, or other entity records
	Upstream Freight

	Qp
	Units of purchased packaging per packaging type
	
	units
	Invoices for packaging purchased, or other entity records
	Purchased Packaging

	Qwt
	Quantity of waste per type being disposed beyond the post-production boundary.
	
	tonnes
	Weighbridge records, skip disposal invoices.
	Management of Waste

	Vwt
	Volume of waste per type being disposed beyond the post-production boundary.
	
	m3
	Only required if Qwt is not known. Estimated from known volumes of waste transported (e.g., number of skips filled).
	Management of Waste


[bookmark: _Toc213930425][bookmark: _Toc218767548]

The checklist below summarises all the optional data points, required for Method 2, that may be collected at entity-level for a post-production system to complete the equations detailed in subsequent chapters based on the post-production module map.
[bookmark: _Toc224634740]Table 29: Potential optional data for post-production
	Parameter
	Data to be collected
	Data collected Yes/No/N/A
	Unit
	Data Source
	Module

	Optional – Scope 2

	RECsurrendered
	Eligible Renewable Energy Certificates voluntarily surrendered in the reporting year. 
	
	MWh
	Retailer invoice or Clean Energy Regulator REC registry.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	REConsite
	Eligible Renewable Energy Certificates that have been or will be issued for electricity produced on-site during the reporting period and consumed by the entity. 
	
	MWh
	Clean Energy Regulator REC registry and Meter readings.
	Purchased Electricity & Emissions from Purchased Electricity (market-based approach only)

	Optional – Scope 3

	EFp
	Emission factor for purchased packaging
	
	kg CO2e/unit
	Supplier-provided life-cycle emission factors that have been third-party verified as conforming either to ISO 15067:2018 (carbon footprints of products) or the GHG Protocol Product Life Cycle Accounting and Reporting Standard.
	Purchased Packaging



[bookmark: _Toc224899546]References
[1]	S. Wood and A. Cowie, A Review of Greenhouse Gas Emission Factors for Fertiliser Production, vol. 38. 2004.
[2]	KM Christie-Whitehead and Dairy Australia, “Australian Dairy Carbon Calculator,” Tasmanian Institute of Agriculture; Dairy Australia, Launceston, Tasmania; Melbourne, Victoria, Feb. 2025. [Online]. Available: https://www.dairyaustralia.com.au/en/climate-and-environment/greenhouse-gas-emissions/australian-dairy-carbon-calculator
[3]	Integrity Ag, Australia Egg Industry Emissions Calculator. (Feb. 21, 2025). Australian Eggs. [Online]. Available: https://www.australianeggs.org.au/for-farmers/tools-and-training/ghg-calculator
[4]	Eugene McGahan, Mary-Frances Copley, Sara Willis, and Alan Skerman, “PigBal 5 Technical Manual,” The Queensland Government, State of Queensland, 2025. [Online]. Available: https://australianpork.com.au/manure-and-effluent-calculators
[5]	“Urea Ammonium Nitrate - UAN Determination,” Mettler Toledo. Accessed: Aug. 11, 2025. [Online]. Available: https://www.mt.com/au/en/home/library/applications/lab-analytical-instruments/Urea-ammonium-nitrate-determination.html
[6]	E. Calvo Buendia et al., “Chapter 5: Cropland,” in 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Volume 4: Agriculture, Forestry and Other Land Use (AFOLU), Intergovernmental Panel on Climate Change (IPCC), Ed., IPCC, 2019.

image1.jpeg
Australian Government

Department of Climate Change, Energy,
the Environment and Water





image2.png




