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3 Scope 1 – Enteric Fermentation 

3.1 Beef – Feedlot 1 

This module covers the estimation of methane emission from enteric fermentation for feedlot 2 

beef cattle.  3 

The following subscripts are used in this module: 4 

Subscript Meaning 

j Cattle group 

Emissions are estimated based on groups of cattle with similar intake requirements and 5 

lengths of stay on the feed pad. The emissions are summed across each group within the 6 

feedlot operation during the reporting period.  7 

The number of groups per farm within the reporting period will depend on the size of the 8 

feedlot operation and the diversity of the intake and length of stay of the groups of cattle on 9 

the feed pad. Groups can be labelled as numbers e.g. Group 1, Group 2, Group 3 or given 10 

relevant names based on age or breed of group e.g. R2 Wagyu, R3 Angus, R3 Mixed for 11 

data entry purposes.  12 

  13 
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3.1.1 Estimation methodology 14 

 15 

3.1.1.1 METHOD 1  —  ENTERIC BEEF FEEDLOT  16 

(1) Total annual methane production from enteric fermentation in feedlot beef cattle 17 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 (t CH4) is calculated as: 18 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 =  ∑ (𝐷𝑗  × 𝑀𝑒𝑗 × 𝑁𝑗)  ×  10−3 
𝑗

 19 

Where 20 

𝐷𝑗 = duration of stay of each cattle group (days) 21 

𝑀𝑒𝑗 = daily methane production (kg CH4/head/day)  22 

𝑁𝑗 = numbers of feedlot cattle in each cattle group (head) 23 

(2) Daily production of enteric methane 𝑀𝑒𝑗  (kg CH4/head/day) based on Almeida et al. 24 

(2025) [1] is calculated as: 25 

𝑀𝑒𝑗 = (5.11 ×  𝐼𝑗 − 4.00 ×  𝐸𝐸𝑗 + 2.26 ×  𝑁𝐷𝐹𝑗) × 10−3 26 

Where 27 

𝐼𝑗 = dry matter intake of cattle group (j) (kg DM/head/day)  28 

𝐸𝐸𝑗 = ether extract as a percentage of 𝐼𝑗 (per cent) 29 

𝑁𝐷𝐹𝑗 = neutral detergent fibre as a percentage of 𝐼𝑗 (per cent) 30 

Under Method 1, default 𝐼𝑗, 𝐸𝐸𝑗 and 𝑁𝐷𝐹𝑗 values are applied. 31 

 32 

3.1.1.2 METHOD 2  —  ENTERIC BEEF FEEDLOT  33 

Method 2 is the same as Method 1 except that under equation 3.1.1.1 (2) farm specific data 34 

for 𝐼𝑗, 𝐸𝐸𝑗 and 𝑁𝐷𝐹𝑗 is required. 35 

Question Reference 3.1:  36 

It is expected that dry matter intake data would be readily available for feedlot cattle. Should 37 

farm-specific data be required for intake under Method 1? 38 

Is farm-specific data on the ether extract (EE) and neutral detergent fibre (NDF) content of 39 

the ration also readily available? If so should farm-specific data for these parameters also be 40 

required under Method 1? 41 

 42 

  43 
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3.1.2 Data/Parameters  44 

3.1.2.1 INPUT DATA (REQUIRED)  45 

 46 

Data / Parameter Nj 

Data unit head  

Description Number of beef cattle in each group (j).  

Data source Farm stock records  

Quality assurance / 

quality control 

considerations  

All animals purchased or sold in the reporting period must be 

included.  

Number of cattle reported can be cross checked with stocking 

density allowances for system size. If value is significantly higher or 

lower than expected stocking density, this value can be flagged as 

possibly erroneous. 

Check the class of animals on farm align with reported products 

from farm. 

 47 

Data / Parameter Dj 

Data unit days 

Description Duration of stay for each cattle group (j) 

Data source Farm stock records; system type records or purchase and sales can 

be evaluated to determine average length of stay 

Quality assurance / 

quality control 

considerations  

Check if length of stay aligns with duration of stay expected for the 

default feedlot cattle classes in Table 12.1.2.1 in Chapter 12 

Appendix  

 

 48 

Data / Parameter Ij 

Data unit kg DM/head/day 

Description Average dry matter intake per head per day of each group of cattle. 

Data source Farm records of dry matter content of total mixed ration (TMR), and 

daily feed and feed waste weights for each group 

Noting that TMR may change over the duration of the stay therefore 

a weighted average of intake should be calculated based on the 

composition of feed throughout the stay of the cattle group  

Quality assurance / 

quality control 

considerations  

This input can be compared this input to inventory defaults for the 

relevant cattle class. 

If significantly higher or lower than inventory defaults check farm 

records to ensure correct data entry. 

 49 

  50 
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3.1.2.2 DATA (METHOD 1  AND 2  OPTIONS) 51 

Question Reference 3.2:  52 

Are there specific tools or industry guidance that could be referenced to support feedlot 53 

producers to calculate NDF and EE and apply Method 2? 54 

Data / Parameter NDFj 

Data unit per cent 

Description Average neutral detergent fibre as a percentage of feed intake for 

each feedlot cattle group. 

National default data based on length of stay is available if neutral 

detergent fibre of TMR for a group is not known.  

Method 1 data source Table A5.5.3.2 National Inventory Report Volume 2 [2] 

Method 1 value See Table 12.1.2.3 in Chapter 12 Appendix. 

Select the default value appropriate to the length of stay for the 

group of cattle 

Method 2 data source Farm records of neutral detergent fibre of TMR for each cattle 

group. 

TMR may change over the duration of the stay therefore a weighted 

average of neutral detergent fibre should be calculated based on the 

composition of feed throughout the stay.  

[See Question Reference 3.1 regarding input to support for this 

calculation]   

Quality assurance / 

quality control 

considerations  

If Method 2 data is used compare this input to inventory defaults for 

the relevant cattle class. 

If significantly higher or lower than inventory defaults check farm 

records to ensure correct data entry. 

 55 

Data / Parameter EEj 

Data unit per cent 

Description Ether extract as a percentage of intake (Ij) feedlot cattle classes 

(duration of stay) 

Method 1 data source Table A5.5.3.2, National Inventory Report, Volume 2 [2] 

Method 1 value See Table 12.1.2.3 in Chapter 12 Appendix. 

Select the default value appropriate to the length of stay for the 

group of cattle 

Method 2 data source Farm records of ether extract of TMR for each cattle group 

TMR may change over the duration of the stay therefore a weighted 

average of ether extract should be calculated based on the 

composition of feed throughout the stay.  

[See Question Reference 3.1 regarding input to support for this 

calculation]   

Quality assurance / 

quality control 

considerations  

Ensure the most recently available published data is used in 

alignment with the Australian NIR. 
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3.2 Beef - Pasture, Rangeland, and Paddock 56 

This module covers the estimation of methane emission from enteric fermentation for beef 57 

cattle on pasture, rangeland or paddock.  58 

The following subscripts are used in this module: 59 

Subscript Meaning 

j Time-period (e.g season or month) 

k Beef cattle class 

l Beef cattle subclass 

Emissions are estimated based on age and sex classes of cattle and time of the year 60 

reflecting different intake requirements. The emissions are summed across each class (and 61 

subclass) and time-period spent on farm during the reporting period. 62 

The classes of cattle on the farm (‘Beef cattle input class’) will depend on the diversity of the 63 

farming operation. These classes need to be mapped back to default categories (‘Beef 64 

Cattle Classes (l) and Subclass (n)’) to allow the use of default values under Method 1. 65 

The time-period selected will depend on availability of stock numbers and liveweight and 66 

liveweight gain data (see Herd Flow modelling guidance in Section 1.4.6). 67 

Beef Cattle Classes (k) Beef Cattle Subclass (l) (a) Beef Cattle input classes  

1 = Bulls < 1 year 1 = Bulls < 1 year Bulls < 1 year 

2 = Bulls > 1 year 2 = Bulls > 1 year Bulls > 1 year 

3 = Cows < 1 year 3 = Cows < 1 year Cows < 1 year 

4 = Cows 1-2 years 4 = Cows 1-2 years Cows 1-2 years 

5 = Cows > 2 years 5a = Cows 2-3 years Cows 2-3 years 

5b = Cows > 3 years Cows > 3 years 

6 = Steers < 1 year 6 = Steers < 1 year Steers < 1 year 

7 = Steers > 1 year 7a = Steers 1-2 years Steers 1-2 years 

7b = Steers 2-3 years Steers 2-3 years 

7c = Steers >3 years Steers >3 years 

(a) Only available for cattle in QLD and NT  68 

 69 

  70 
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3.2.1 Estimation Methodology  71 

3.2.1.1 METHOD 1  —  ENTERIC BEEF GRAZING  72 

(1)  Total annual methane production from enteric fermentation in grazing beef cattle 73 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 (t CH4) is calculated as: 74 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 =  ∑ ∑ ∑ (𝐷𝑗 ×  𝑀𝑒𝑗𝑘𝑙 × 𝑁𝑗𝑘𝑙) × 10−3 
𝑙𝑘𝑗

 75 

Where 76 

𝐷𝑗= number of days the animal is on the farm in each time-period (days). This 77 

is 91.25 days under Method 1 as the default time-period is a season 78 

𝑀𝑒𝑗𝑘𝑙 = daily production of enteric methane (kg CH4/head/day) 79 

𝑁𝑗𝑘𝑙 = number of beef cattle in each time-period, class and sub class (head) 80 

(2) Daily production of enteric methane 𝑀𝑒𝑗𝑘𝑙 based on Charmley et al. (2015) [3] is 81 

calculated as: 82 

𝑀𝑒𝑗𝑘𝑙 =  20.7 ×  𝐼𝑗𝑘𝑙 × 10−3 83 

Where 84 

𝐼𝑗𝑘𝑙 = dry matter intake (kg DM/head/day) 85 

(3) Feed intake 𝐼𝑗𝑘𝑙, based on Minson and McDonald (1987) [4], is calculated as: 86 

𝐼𝑗𝑘𝑙 = (1.185 + 0.00454 × 𝑊𝑗𝑘𝑙 − 0.0000026 × 𝑊𝑗𝑘𝑙
        2 + 0.315 × 𝐿𝑊𝐺𝑗𝑘𝑙)

2
× 𝑀𝐴𝑗𝑘=5 87 

Where  88 

𝑊𝑗𝑘𝑙 = liveweight (kg)  89 

𝐿𝑊𝐺𝑗𝑘𝑙 = live weight gain (kg/head/day)  90 

𝑀𝐴𝑗𝑘=5 = additional intake for milk production in cows >2 years (kg/head/day) 91 

noting that for all other cattle classes 𝑀𝐴𝑗𝑘=1,2,3,4,6,7 = 1  92 

Under Method 1, default 𝑊𝑗𝑘𝑙 and 𝐿𝑊𝐺𝑗𝑘𝑙 values are applied. 93 

Question Reference 3.3  94 

The current Guidance assumes beef cows do not calve until at least 2 years of age. 95 

Should the Guidance allow for the possibility of calving in 1-2 year old replacement heifers? 96 

 97 

(4) Additional intake for milk production is calculated in the season of calving and the 98 

season after calving as: 99 
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𝑀𝐴𝑗𝑘=5 = (𝐿𝐶𝑗𝑘=5  × 𝐹𝐴𝑗𝑘=5) + (1 − 𝐿𝐶𝑗𝑘=5 )  100 

Where  101 

𝐿𝐶𝑗𝑘=5 = proportion of cows > 2 years (k=5) in calf in the season of calving. 102 

Applied to calving season and the season immediately after calving 103 

expressed as a fraction noting that for all other seasons 𝐿𝐶𝑗𝑘=5 = 0 104 

𝐹𝐴𝑗𝑘=5 = feed adjustment value for cows > 2 years lactating for the season of 105 

calving and the season immediately after calving expressed as a fraction 106 

For farms with multiple calving seasons, the proportion of cows > 2 years in calf 107 

(𝐿𝐶𝑗𝑘=5) should be reported separately for each season.  108 

3.2.1.2 METHOD 2  —  ENTERIC BEEF GRAZING  109 

Method 2 is the same as Method 1 except that under equations 3.2.1.1 (3) farm specific data 110 

for 𝑊𝑗𝑘𝑙, 𝐿𝑊𝐺𝑗𝑘𝑙 is required for the selected time-period (i.e. seasonal, monthly or other). 111 

Under Method 2 the selected time-period and associated 𝐷𝑗 used in equation 3.2.1.1 (1) may 112 

be a season (𝐷𝑗= 91.25 days), month (𝐷𝑗=28-31 day depending on month) or a specific 113 

number of days in a month or season if the entry and exit from farm of a specific cohort of 114 

animals is being estimated  115 

  116 
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3.2.2 Data/Parameters 117 

3.2.2.1 INPUT DATA (REQUIRED)  118 

Data / Parameter Njkl 

Data unit head  

Description Number of pasture beef cattle per time-period, and input class. 

Data source Farm stock records – see herd flow modelling in Chapter 1 Section 

1.9 

Quality assurance / 

quality control 

considerations  

All animals purchased, sold or born in the reporting period are 

assumed to be reported.  

Number of cattle reported can be cross checked with stocking 

density allowances for farm size. If value is significantly higher or 

lower than expected stocking density, flag as possibly erroneous. 

 119 

Data / Parameter LCjk=5 

Data unit fraction 

Description Proportion of cows > 2 years in calf in the season of calving. This is 

used as a proxy for cows >2 lactating 

Data source Farm records: Proportion of cows > 2 in calf can be based on 

scanning numbers where available.  

If scanning results are not available weaning numbers can 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 or 

time period. 

Noting that the calving season should be considered 3 months from 

the calving month if Method 2 herd flow data is used (see Chapter 1 

Section 1.9) and that for all other time periods Ljk=5 = 0 

Quality assurance / 

quality control 

considerations  

Proportion of cows > 2 years in calf can be cross checked with 

scanning and/or weaning records  

If scanning or weaning results are not recorded proportion of cows > 

2 years can be cross checked from number of cows and calves in 

the reporting period. 

 120 

  121 
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3.2.2.2 DATA (METHOD 1  AND 2  OPTIONS) 122 

Data / Parameter Dj 

Data unit days 

Description Number of days in each time period animals in each class (j) are on 

the farm  

Method 1 data source National Inventory Report Volume 1  

Method 1 value 91.25 as the default time period which is seasonal  

Method 2 data source  Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Purchase and sale records (invoices) can be used for data 

assurance and control of entered values. 

Recorded stock counts can also be used for quality assurance of 

entered values.  

 123 

Question Reference 3.4 124 

Method 1 applies default state or regional-level liveweights and liveweight gain values for 125 

grazing beef cattle sourced from the National Inventory Report (NIR).  126 

Are there industry datasets available which could provide a more accurate representation of 127 

these parameters by region or breed that could be considered as alternative defaults?  128 

Data / Parameter Wjkl 

Data unit kg 

Description Average liveweight of beef pasture cattle per time-period, class, and 

sub-class 

Method 1 data source Table A5.5.2.1 National Inventory Report Volume 2 [2] 

Method 1 value See Table 12.1.1.1 & 12.1.1.2 in Chapter 12 Appendix  

Select the appropriate default value for location of cattle and season 

Method 2 data source Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Purchase and sale weight records (invoices) can be used for data 

assurance and control of entered values. 

Dated print out, screen shot, or photo of scale unit records can also 

be used for quality assurance of entered values. 

It is recommended Method 1 default values are sense checked 

against production data and system to ensure they are appropriate 

e.g. if autumn calving ensure default weights reflect this with lowest 

weigh value applied in autumn for stock <1 year and/or that default 

weights reflect when stock are expected to be at the lightest and 

heaviest. 

 129 

  130 
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Data / Parameter LWGjkl 

Data unit kg/head/day 

Description Average liveweight gain of beef pasture cattle per time-period, class, 

and sub-class 

Method 1 data source Table A5.5.2.2 National Inventory Report Volume 2 [2] 

Method 1 value See Table 12.1.1.3 & 12.1.1.4 in Chapter 12 Appendix  

Select the appropriate default value for location of cattle and season 

Method 2 data source Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Compare to NIR default values with entered values to flag potential 

data entry errors.  

Purchase and sale weight records (invoices) can be used for data 

assurance and control of entered values. 

Dated print out, screen shot, or photo of scale unit records can also 

be used for quality assurance of entered values. 

It is recommended Method 1 default values are sense checked 

against production data and system to ensure they are appropriate 

e.g. that default liveweight gain reflects when stock are expected to 

be growing more due to feed quality and availability. 

 131 

3.2.2.3 CONSTANTS  132 

Data / Parameter FAijkl=5 

Data unit fraction 

Description Feed adjustment value for cows > 2 years lactating 

Data source Table A5.5.2.5 National Inventory Report Volume 2 [2] 

Value See Table 12.1.1.7 in Chapter 12 Appendix 

Select appropriate value based on cattle breed 

For farms with multiple calving seasons, the feed adjustment value 

should be applied to the cows calving in each season and 

immediate season after calving as appropriate. 

Noting that the calving season should be considered 3 months from 

the calving month if Method 2 herd flow data is used (see Chapter 1 

Section 1.9.  

Quality assurance / 

quality control 

considerations  

Ensure the most recently available published data is used in 

alignment with the Australian NIR. 

 133 

  134 
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3.3 Dairy 135 

This module covers the estimation of methane emission from enteric fermentation for dairy 136 

cattle.  137 

The following subscripts are used in this module: 138 

Subscript Meaning 

j Dairy cattle class  

Emissions are estimated based on the age and sex classes, reflecting different intake 139 

requirements. The emissions are summed across each class and time spent on farm within 140 

the reporting period. 141 

The classes of cattle on the farm (‘dairy input class’) will depend on the diversity of the 142 

farming operation. The number of heifer and bull calves should be reported separately to 143 

weaned stock less than 12 months in age to capture emissions from calves sold at weaning. 144 

These classes need to be mapped back to default categories (‘dairy cattle class j’) to allow 145 

the use of default values under Method 1. 146 

Dairy Cattle Class j Possible Dairy Input Class 

1 = Milking cows Milking cows 

2 = Heifers > 1 year Heifers > 1 year 

3 = Heifers < 1 year Replacement heifers < 1 year, weaned 

Heifer Calves, <1 year preweaning 

4 = Bulls > 1 year Mature bulls 

5 = Bulls < 1 year Other weaned stock < 1 (non-replacement heifers, steers or bulls) 

Bull Calves, <1year preweaning 

 147 

The National Inventory Report and Method 1 defaults for dairy assume that all “other stock” 148 

will be sold from the dairy at 12 months or less. In cases where other stock such as steers or 149 

bulls are retained beyond 12 months Method 1 default values for liveweight and liveweight 150 

gain can be taken from the appropriate beef pasture, range and paddock defaults (see 151 

Section 3.2 for more detail).  152 

 153 

  154 
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3.3.1 Estimation methodology 155 

3.3.1.1 METHOD 1  —  ENTERIC DAIRY CATTLE  156 

(1)  Total annual methane production from enteric fermentation in dairy cattle 𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 157 

(t CH4) is calculated as: 158 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 = ∑ ((𝑁𝑗=1,2,4,6 × 𝑀𝑗=1,2,4 ×  𝐷𝑗=1,2,4) + (𝑁𝑗=3,5 × 𝑀𝑗=3,5 × 𝐷𝑗=3,5)
𝑗

159 

+ (𝑁𝑗=3,5 × 𝑀𝑃𝑊𝐸𝑁𝑇𝐸𝑅𝐼𝐶,𝑗=3,5 × 𝐷𝑗=3,5)) 160 

Where 161 

𝑁𝑗 = number of dairy cattle in each class (head) 162 

𝑀𝑒𝑗 = daily enteric methane production (kg CH4/head/day) 163 

𝑀𝑃𝑊𝐸𝑁𝑇𝐸𝑅𝐼𝐶,𝑗=3,5= daily methane production for pre-weaned heifer and bulls 164 

calves (<1 year) (kg CH4/head/day) 165 

𝐷𝑗 = Duration of stay on the farm (days). Method 1 default values for these 166 

time periods are provided in data tables 167 

The approach assumes that until dairy calves are fully weaned calves primarily consume 168 
milk or milk replacer, pellets and hay, which results in lower emissions.  169 

(2) Daily production of enteric methane 𝑀𝑗 (kgCH4/head/day) based on Charmley et al. 170 

(2015) [3] is calculated as: 171 

𝑀𝑒𝑗 = 20.7 × 𝐼𝑗 × 10−3 172 

Where 173 

𝐼𝑗 = dry matter feed intake (kg DM/head/day) 174 

(3) Feed intake 𝐼𝑗 (kg DM/head/day) based on Minson and McDonald (1987) [4] is  175 

calculated as: 176 

𝐼𝑗 = (1.185 + 0.00454 × 𝑊𝑗 − 0.0000026 × 𝑊𝑗
2 + 0.315 × 𝐿𝑊𝐺𝑗)

2
× 𝑀𝑅𝑗 + 𝑀𝐼𝑗 177 

Where 178 

𝑊𝑗 = liveweight (kg)  179 

𝐿𝑊𝐺𝑗 = liveweight gain (kg/head/day)  180 

𝑀𝑅𝑗 = increase in metabolic rate when producing milk expressed as a fraction 181 

𝑀𝐼𝑗 = additional intake required for milk production (kg DM/head/day) 182 

Under Method 1, default 𝑊𝑗 and 𝐿𝑊𝐺𝑗 values are applied. 183 
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(4) Additional intake required for milk production 𝑀𝐼𝑗 (kg DM/head/day) is calculated by: 184 

𝑀𝐼𝑗 =
𝑀𝑃𝑗 × 1.03 × 𝑁𝐸 

𝐺𝐸𝐶 × 𝑘 × 𝑞𝑚𝑗
 185 

Where 186 

𝑀𝑃𝑗= milk production (L/head/day)  187 

𝑁𝐸 = net energy (MJ net energy/kg milk) 188 

𝐺𝐸𝐶 = gross energy content (MJ/kgDM) 189 

𝑘 = efficiency of use of metabolizable energy for milk production expressed as 190 
a fraction  191 

𝑞𝑚𝑗 = metabolisability of the diet expressed as a fraction  192 

1.03 = conversion from litres to kg 193 

(5) If milk production data is collected in quantities of milk solids rather than litres of milk, 194 
then milk solids can be converted to litres as [5]: 195 

𝑀𝑃𝑗 =
𝑀𝑆𝑗

0.01 × (𝐹𝐶𝑗 + 𝑃𝐶𝑗)
 196 

Where 197 

𝑀𝑆𝑗 = daily production of milk solids (kg MS/head/day) 198 

𝐹𝐶𝑗 = fat content in fat and protein corrected milk (per cent) 199 

𝑃𝐶𝑗 = protein content in fat and protein corrected milk (per cent) 200 

 201 

(6) Metabolisability of the diet 𝑞𝑚𝑗 based on Minson and McDonald (1987) [4] is 202 

calculated as:  203 

𝑞𝑚𝑗 = 0.795 × (𝐷𝑀𝐷𝑗 × 100) − 0.0014 204 

Where   205 

𝐷𝑀𝐷𝑗 = dry matter digestibility expressed as a fraction 206 

3.3.1.2 METHOD 2  —  ENTERIC DAIRY CATTLE  207 

Method 2 is the same as Method 1 except that under equation 3.3.1.1 (3) farm specific data 208 

for 𝑊𝑗, 𝐿𝑊𝐺𝑗 is required. 209 

  210 
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3.3.2 Data/Parameters 211 

3.3.2.1 INPUT DATA (REQUIRED)  212 

Data / Parameter Nj 

Data unit head  

Description Number of dairy cattle in each class j 

Data source Farm stock records and herd flow model (see Chapter 1 Section 

1.9.) 

Noting that the number of heifer and bull calves should be reported 

separately to weaned stock less than 12 months in age to capture 

emissions from calves sold at weaning.  

Quality assurance / 

quality control 

considerations  

All animals purchased or sold in the reporting period are assumed to 

be reported.  

The number of heifer and bull calves should be reported separately 

to weaned stock less than 12 months in age to capture emissions 

from calves sold at weaning. 

Number of cattle reported can be cross checked with stocking 

density allowances for system size. If value is significantly higher or 

lower than expected stocking density, flagged as possibly 

erroneous. 

Check the class of animals on farm align with expected enterprise 

on farm: for example, self-replacing systems vs purchased breeder 

or trading systems.  

 213 

Data / Parameter MPj 

Data unit L/head/day 

Description Daily milk production per milking cow  

Data source Average farm milk sales records and average number of milking 

cows overt the reporting period can be used to calculate the daily 

milk production. The average amount of milk sold per day (in litres) 

can be divided by the average number of milking cows on the farm 

to calculated the daily milk production per milking cow.   

If milk production records are in terms of milk solids rather than litres 

of milk, refer to the data table for MS j below. 

Quality assurance / 

quality control 

considerations  

Ensure farm source data isn’t significantly different when compared 

to NIR state-based values indicating potential data entry error. 

State-based values can be found in Table 12.1.3.9 in Chapter 12 

Appendix. Ensure alignment with the latest version of the Australian 

NIR. 

If milk production can be verified through milking parlour software 

and corroborated via milk collection receipts. 

 214 

 215 

 216 
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Data / Parameter MSj 

Data unit kgMS/head/day 

Description Daily milk solids production per milking cow  

Data source Only required where MPj is not known. 

Farm milk sales records and number of milking cows. The average 

amount of milk sold per day (in kg of milk solids) can be divided by 

the average number of milking cows on the farm to calculated the 

daily milk production per milking cow.   

Quality assurance / 

quality control 

considerations  

Farm source values of MSj should be computed into MPj (using 

values for FCj and PCj) and compared to NIR state-based values 

indicating potential data entry error. State-based values can be 

found in Table 12.1.3.9 in Chapter 12 Appendix. Ensure alignment 

with the latest version of the Australian NIR. 

If milk production can be verified through milking parlour software 

and corroborated via milk collection receipts. 

Users providing values of MSj must also provide values for FCj and 

PCj. 

 217 

3.3.2.2 DATA (METHOD 1  AND 2  OPTIONS) 218 

 219 

Data / Parameter Dj 

Data unit days 

Description Duration of stay for each dairy cattle input class 

Method 1 data source National Inventory Report Volume 1 [1] 

Method 1 value For all manure stock (j = 1,2,4) Dj = 365 

For pre-weaned young stock (j=3,5) Dj = 84 

For weaned stock <1 year (j = 3,5) D j = 281 

Method 2 data source Farm stock records; system type records or purchase and sales can 

be evaluated to determine average duration of each cattle input class 

(see Chapter 1 Section 1.9 for more details on herd flow modelling). 

Quality assurance / 

quality control 

considerations  

Ensure that if animals are on the farm all year round the duration of 

stay is 365 days  

Ensure that if animals are only born part way through the reporting 

period their duration of stay reflect this.  

 220 

Question Reference 3.5.  221 

Method 1 currently provides default liveweights for milking cows and heifers sourced from 222 

the Australian Dairy Carbon Calculator tool.  Liveweight gain and standard reference weights 223 

for all dairy classes, as well as liveweights for bulls, are based on the default from the 224 

national inventory.  225 
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Are there any other industry datasets available that provide breed-specific liveweight, 226 

standard reference weight and liveweight gain for dairy cattle which could be used for 227 

Method 1 defaults ?  228 

Data / Parameter Wj 

Data unit kg 

Description Liveweight of each class of stock  

Method 1 data source Table A5.5.1.1 National Inventory Report, Volume 2 [2] and  the 

Australia Dairy Carbon Calculator 2025 [5] 

Method 1 value See Table 12.1.3.1 and Table 12.1.3.2 in Chapter 12 Appendix. 

Select the appropriate default value for cattle class 

Method 2 data source Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Ensure farm source data isn’t significantly different when compared 

to NIR default values indicating potential data entry error.  

Checking purchase and sale weight records against entered values 

can be used for data assurance and control.  

 229 

Data / Parameter LWGj 

Data unit kg/head/day 

Description Liveweight gain of each class of stock 

Method 1 data source Table 5.5.1.2 National Inventory Report, Volume 2 [2] 

Method 1 value See Table 12.1.3.3 in Chapter 12 Appendix. 

Select the appropriate default value for cattle class 

Method 2 data source Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Ensure farm source data isn’t significantly different when compared 

to NIR default values indicating potential data entry error.  

Additional checks of farm source data are within expected ranges. 

Typical liveweight gain for various heifers are [5]: 

• smaller breeds, such as Jerseys, approximately 0.45 to 0.5 

kg/head/day; 

• medium breeds, such as Friesians, approximately 0.60 to 0.65 

kg/head/day  

• larger breed, such as Holstein Friesians, approximately 0.7 to 

0.75 kg/head/day. 

Checking purchase and sale weight records against entered values 

can be used for data assurance and control. 

 230 

Data / Parameter DMDj 

Data unit fraction 

Description Dry matter digestibility 

Method 1 data source Table A5.5.1.4, National Inventory Report, Volume 2 [2]. 

Method 1 value 0.75 
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Method 2 data source 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 can be used. The ADCC, 2025 [5] provides 

support on how to calculate DMD from feed sources.  

For any stock classes where farm records of feed sources and 

quality are not available, the NIR default shall be applied.  

Quality assurance / 

quality control 

considerations  

Compare to inventory defaults, if values are significantly higher or 

lower data entry error is possible. 

Where Method 2 data is used conduct checks of farm source data 

are within expected ranges. The ADCC, 2025 [5] provides ranges of 

DMD for different forage of non-forage supplements.   

 231 

Data / Parameter FCj 

Data unit per cent 

Description Fat content in fat and protein corrected milk 

(only needed if milk production data is provided in the form of milk 

solids, MSj, rather than litres, MPj) 

Method 1 data source Australian Dairy Carbon Calculator [5] 

Method 1 value 4.0 

Method 2 data source Farm-specific values for FCj can be used, where farmers have 

records specific to the milk production of the reporting period.  

Quality assurance / 

quality control 

considerations  

Farm-specific values of FCj should be computed into MPj (using 

values for MSj and PCj) and compared to NIR state-based values 

indicating potential data entry error. State-based values can be 

found in Table 12.1.3.9 in Chapter 12 Appendix. Ensure alignment 

with the latest version of the Australian NIR. 

 232 

Data / Parameter PCj 

Data unit per cent 

Description Protein content in fat and protein corrected milk 

(only needed if milk production data is provided in the form of milk 

solids, MSj, rather than litres, MPj) 

Method 1 data source Australian Dairy Carbon Calculator [5] 

Method 1 value 3.3 

Method 2 data source Farm-specific values for PCj can be used, where farmers have 

records specific to the milk production of the reporting period.  

Quality assurance / 

quality control 

considerations  

Farm-specific values of PCj should be computed into MPj (using 

values for MSj and FCj) and compared to NIR state-based values 

indicating potential data entry error. State-based values can be 

found in Table 12.1.3.9 in Chapter 12 Appendix. Ensure alignment 

with the latest version of the Australian NIR. 

  233 
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3.3.2.3 CONSTANTS  234 

Data / Parameter MPWENTERIC,j=3,5 

Data unit kg CH4/head/day 

Description Methane production for pre-weaned heifer and bull calves (less than 

12 months old) 

Data source Table A5.5.1.5, National Inventory Report, Volume 2 [2] 

Value See Table 12.1.3.8 in Chapter 12 Appendix. 

Select the appropriate default value for cattle class 

Quality assurance / 

quality control 

considerations  

Ensure alignment with the latest version of the Australian NIR. 

 235 

Data / Parameter MRj 

Data unit fraction 

Description Increase in metabolic rate when producing milk 

Data source National Inventory Report, Volume 1 [6] 

Value See Table 12.1.3.9 in Chapter 12 Appendix 

Select appropriate value based on animal class 

Quality assurance / 

quality control 

considerations  

Ensure alignment with the latest version of the Australian NIR 

 236 

Data / Parameter NE 

Data unit MJ net energy/kg milk 

Description Net energy required for milk production  

Data source National Inventory Report, Volume 1 [6] 

Value 3.054  

Quality assurance / 

quality control 

considerations  

Ensure alignment with the latest version of the Australian NIR 

 237 

Data / Parameter GEC 

Data unit MJ/kgDM 

Description Gross energy content of feed dry matter 

Data source National Inventory Report, Volume 1 [6] 

Value 18.4 

Quality assurance / 

quality control 

considerations  

Ensure alignment with the latest version of the Australian NIR 

 238 
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Data / Parameter k 

Data unit fraction 

Description Efficiency of use of metabolizable energy for milk production 

Data source National Inventory Report, Volume 1 [6] 

Value 0.60 

Quality assurance / 

quality control 

considerations  

Ensure alignment with the latest version of the Australian NIR 

 239 

  240 
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3.4 Sheep  241 

This module covers the estimation of methane emissions from enteric fermentation for 242 

sheep.  243 

The following subscripts are used in this module: 244 

Subscript Meaning 

j Time-period (e.g season or month) 

k Sheep Class 

Emissions are estimated based on age and sex classes of sheep and time of the year 245 

reflecting different intake requirements. The emissions are summed across each class and 246 

time-period spent on farm during the reporting period. 247 

The classes of sheep on the farm (‘sheep input class’) will depend on the diversity of the 248 

farming operation. These classes need to be mapped back to the default categories (‘sheep 249 

class k’) to allow the use of default values under Method 1. 250 

The time-period selected will depend on availability of stock numbers and liveweight and 251 

liveweight gain data (see Herd Flow modelling guidance in Section 1.4.6). 252 

Sheep Class k Possible Sheep Input Class 

1 = Rams Rams 

2 = Wethers Wethers 

3 = Maiden ewes Maiden ewes (1-2 years) intended for breeding 

4 = Breeding ewes Breeding ewes 

5 = Other ewes Other ewes 

6 = Lambs and hoggets Ewe lambs (<1 year) 

Wether lambs (<1 year) 

Ram lambs (<1 year) 

 253 

 254 

  255 
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3.4.1 Estimation Methodology 256 

3.4.1.1 METHOD 1  —  ENTERIC SHEEP  257 

(1)  Total annual methane production from enteric fermentation in sheep 𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 (t CH4) 258 

is calculated as: 259 

𝐸𝑒𝑛𝑡𝑒𝑟𝑖𝑐 =  ∑ ∑ (𝑁𝑗𝑘  
𝑘

 × 𝑀𝑒𝑖𝑗𝑘  × 𝐷𝑗)  × 10−3

𝑗
 260 

Where 261 

𝑁𝑗𝑘 = numbers of sheep in each time-period and class (head) 262 

𝑀𝑒𝑗𝑘 = daily methane production (kgCH4/head/day) 263 

𝐷𝑗= number of days in each time-period (days). This is 91.25 days under 264 

Method 1 as the default time-period is a season 265 

(2) Daily production of enteric methane 𝑀𝑒𝑗𝑘 (kg CH4/head/day) based on Howden et al. 266 

(1994) [7] is calculated as: 267 

𝑀𝑒𝑖𝑗𝑘 = (𝐼𝑗𝑘  × 0.0188)  + 0.00158 268 

Where 269 

𝐼𝑗𝑘 = daily feed intake (kg DM/head/day) 270 

(3) Feed intake per head per day 𝐼𝑗𝑘 (kg DM/head/day) is calculated as: 271 

𝐼𝑗𝑘 = 𝑃𝐼𝑗𝑘 × 𝑅𝐼𝑗𝑘 × 𝑀𝐴𝑘=3,4 272 

Where 273 

𝑃𝐼𝑗𝑘 = potential intake (kg DM/head/day) 274 

𝑅𝐼𝑗𝑘 = relative intake expressed as a fraction 275 

𝑀𝐴𝑘=3,4 = additional intake for milk production expressed as a fraction 276 

(4) Potential intake 𝑃𝐼𝑗𝑘 (kg DM/head/day) based on AFRC (1990) [8] is calculated: 277 

𝑃𝐼𝑗𝑘 = (104.7 × 𝑞𝑚𝑗𝑘 + 0.307 × 𝑊𝑗𝑘 − 15) × 𝑊𝑗𝑘
0.75

 × 10−3 278 

Where 279 

𝑊𝑗𝑘 = liveweight (kg).  Default values applied under Method 1 280 

𝑞𝑚𝑗𝑘 = metabolizability of the diet expressed as a fraction 281 

(5) Metabolizability of the diet 𝑞𝑚𝑗𝑘 based on Minson and McDonald (1987) [4] is 282 

calculated as: 283 
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𝑞𝑚𝑗𝑘 =  (0.795 × 𝐷𝑀𝐷𝑗𝑘) −  0.0014 284 

Where 285 

𝐷𝑀𝐷𝑗𝑘 = dry matter digestibility of feed (per cent). Default values applied 286 

under Method 1 287 

(6) Relative feed intake 𝑅𝐼𝑖𝑗𝑘 expressed as a fraction based on White et al. (1983) [9] is 288 

calculated as: 289 

𝑅𝐼𝑗𝑘 =  1 − e−2(𝐷𝑀𝐴𝑗𝑘)
2

  290 

Where 291 

𝐷𝑀𝐴𝑗𝑘 = dry matter availability (t/ha). Default values applied under Method 1 292 

(7) Additional intake for milk production in breeding ewes and maidens 𝑀𝐴𝑗𝑘=3,4 is 293 

calculated as: 294 

𝑀𝐴𝑗𝑘=3,4 = (𝐿𝐸𝑗𝑘=3,4  × 𝐹𝐴𝑘=3,4) + (1 − 𝐿𝐸𝑗𝑘=3,4)  295 

Where   296 

𝐿𝐸𝑗𝑘=3,4 = proportion of ewes and maidens lactating expressed as fraction 297 

𝐹𝐴𝑘=3,4 = feed adjustment value expresses as fraction 298 

Additional intake for milk production for non-lactating sheep 𝑀𝐴𝑗𝑘=1,2,5,6 should be set 299 

to 1. 300 

Question Reference 3.6.  301 
The current equation for estimating the proportion of ewes and maidens lactating is based 302 
on SB-GAF calculations which restricts the lamb marking rate to <100% to prevent a 303 
situation where more than 100% of the breeding flock is assumed to be lactating.  304 
 305 
Are there suggestions on how this calculation could be improved?  Would farmers have 306 
access to data that would allow them to directly enter the proportion of breeding flock that is 307 
lactating? Should a wet-dry rate be added as Method 2? 308 

  309 

(8) Proportion of ewes and maidens lactating 𝐿𝐸𝑗𝑘=3,4 is calculated as: 310 

𝐿𝐸𝑗𝑘=3,4 =
𝐿𝑅𝑗𝑘=3,4 × min(𝐿𝑀𝑅𝑗𝑘=3,4, 100)

100
 311 

Where 312 

𝐿𝑅𝑗𝑘=3,4 = lambing rate of ewes and maidens (per cent) 313 

𝐿𝑀𝑅𝑗𝑘=3,4 = lamb marking rate per ewe mated (per cent) 314 
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The lamb marking percentage may not exceed 100%, so that no more than 100% of the 315 

breeding flock can be lactating at one time.  316 

For farms with multiple lambing events, the lambing rate and lamb marking percentage 317 

should be reported separately for each season or time period and the proportion of ewes 318 

and maidens lactating in that season or time period calculated appropriately. 319 

3.4.1.2 METHOD 2  —  ENTERIC SHEEP  320 

Method 2 is the same as Method 1 except that under equations 3.4.1.1 (3) – (6) farm specific 321 

data for 𝑊𝑗𝑘𝑙, 𝐷𝑀𝐷𝑗𝑘, 𝐷𝑀𝐴𝑗𝑘 is required for the selected time-period (i.e. seasonal, monthly 322 

or other). 323 

Under Method 2 the selected time-period and associated 𝐷𝑗 used in equation 3.4.1.1 (1) may 324 

be a season (𝐷𝑗= 91.25 days), month (𝐷𝑗=28-31 day depending on month) or a specific 325 

number of days in a month or season if the entry and exit from farm of a specific cohort of 326 

animals is being estimated.  327 

Question Reference 3.7.  328 
 329 
Dry matter digestibility (DMD) is known to be difficult to measure, and the calculation of 330 
sheep intake is relatively insensitive to this parameter. 331 
 332 
Should the requirement for farm-specific dry matter digestibility (DMD) in Method 2 be 333 
changed from a ‘shall’ to a ‘may’, allowing more flexibility in achieving Method 2? 334 
 335 

 336 

3.4.2 Data/Parameters 337 

3.4.2.1 INPUT DATA (REQUIRED)  338 

Data / Parameter Njk 

Data unit head 

Description Number of sheep in each class k  

Data source Farm records and herd flow model – see Chapter 1 Section 1.9 

Quality assurance / 

quality control 

considerations  

All animals purchased or sold in the reporting period must be 

reported.  

Number of sheep reported can be cross checked with stocking 

density allowances for system size. If value is significantly higher or 

lower than expected stocking density, flagged as possibly 

erroneous. 

Check the class of animals on farm marry up with expected 

enterprise on farm. For example, self-replacing systems vs 

purchased breeder or trading systems. 

 339 

  340 
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 341 

Data / Parameter LRjk=3,4 

Data unit per cent 

Description Number of ewes and maidens lambing in the season as a proportion 

of the total number of ewes and maidens carried in the season 

Data source Farm records: 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.  

If weaning results are not available docking or tailing or scanning 

numbers can also be used to approximate the number of ewes and 

maidens lactating at this time.  

 

Quality assurance / 

quality control 

considerations  

Lambing rate can be cross checked with weaning records i.e. 

percentage of ewes and maidens carrying a lamb at weaning. 

If weaning results are not known lambing rate can be cross checked 

from number ewes, maidens and lambs reported in herd flow model.  

 342 

Data / Parameter LMRjk=3,4 

Data unit per cent 

Description Lamb marking rate for ewes and maidens in each lambing season 

or time period 

Data source Farm records: lamb marking rate should be calculated by number of 

lambs marked per ewe mated  

Currently the NIR does not take into consideration the extra energy 

requirements for ewes carrying multiple lambs so the lamb marking 

percentage is capped at 100%, i.e. where lamb marking rate is > 

100%, LMS will equal 100% in the calculations.  

Quality assurance / 

quality control 

considerations  

Records of docking/tailing or weaning results can be used to cross 

check numbers entered.  

Lambing percentage can also be considered against the number of 

ewes, lambs and maidens reported in herd flow model to sense 

check reported lamb marking rate.  

 343 

3.4.2.2 DATA (METHOD 1  AND 2  OPTIONS) 344 

Data / Parameter Dj 

Data unit days 

Description Number of days in each time period animals in each class (j) are on 

the farm  

Method 1 data source National Inventory Report Volume 1  

Method 1 value 91.25 as the default time period is seasonal  

Method 2 data source  Farm stock records and herd flow model (see Chapter 1 Section 1.9) 



 

Draft Greenhouse Gas Emissions Estimation and Reporting Guidelines for Agriculture, Fisheries and Forestry 

28 
 

DRAFT – for public consultation 

 

Quality assurance / 

quality control 

considerations  

Purchase and sale records (invoices) can be used for data 

assurance and control of entered values. 

Recorded stock counts can also be used for quality assurance of 

entered values.  

 345 

Question Reference 3.8.  346 

Method 1 currently applies default state-level liveweight values for sheep sourced from the 347 

NIR. 348 

Are there industry datasets available that could provide a more accurate representation of 349 

liveweights by regions, breed or production system, that could be considered as alternative 350 

defaults?  351 

Data / Parameter Wjk 

Data unit kg 

Description Average liveweight of livestock per sheep class 

Method 1 data source National Inventory Report Volume 2, Table A5.5.4.1 [2] 

Method 1 value See Table 12.1.4.1 in Chapter 12 Appendix 

Method 2 data source Farm stock records and herd flow model (see Chapter 1 Section 1.9) 

Quality assurance / 

quality control 

considerations  

Compare to NIR default values with entered values to flag potential 

data entry errors.  

Purchase and sale weight records (invoices) can be used for data 

assurance and control of entered values. 

Dated print out, screen shot, or photo of scale unit records can also 

be used for quality assurance of entered values. 

 352 

  353 
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 354 

Data / Parameter DMDjk 

Data unit Per cent 

Description Dry matter digestibility of feed 

Method 1 data source National Inventory Report Volume 2, Table A5.5.4.2 [2] 

Method 1 value See Table 12.1.4.2 in Chapter 12 Appendix  

Method 2 data source Farm records - user input values for each season and class of stock. 

Noting that if farm specific DMD can be used for some classes or 

seasons if known and inventory defaults for other unknown classes 

of stock.  

Quality assurance / 

quality control 

considerations  

Compare to NIR default values with Method 2 values to flag 

potential data entry errors 
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Question Reference 3.9.  356 

Method 1 currently applies default state-level dry matter availability for feed (DMA) values for 357 

sheep sourced from the NIR. Are there industry datasets available that could provide a more 358 

accurate representation that could be considered as alternative defaults? 359 

It is recommended that farm specific DMA be used if possible. Are the methods or tools 360 
available, such as the MLA Feed Demand Calculator, that could be referenced to support 361 
famers to estimate DMA?  362 

Data / Parameter DMAjk 

Data unit t/ha 

Description Dry matter availability of feed 

Method 1 data source National Inventory Report Volume 2, Table A5.5.4.3 [2] 

It should be noted that the intake calculations are impacted by the 

feed availability if it falls below 1.63 tonnes/ha.  

If containment feeding or supplemental feed is used during times of 

lower feed availability the inventory defaults will not be 

representative of this. It is recommended feed availability is entered 

as a farm specific parameter, if possible, to capture on farm feeding 

practices.  

Method 1 value See Table 12.1.4.3 in Chapter 12 Appendix 

Method 2 data source Farm specific DMA 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 can be applied to the 

sheep classes and time periods when this feeding is taking place 

and DMA is known.  

Quality assurance / 

quality control 

considerations  

Compare to NIR default values with Method 2 values to flag 

potential data entry errors 
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3.4.2.3 CONSTANTS  364 

Data / Parameter FAk=3,4 

Data unit fraction 

Description Feed adjustment value  

Data source National Inventory Report, Volume 1 [6] 

Value 1.3 

Quality assurance / 

quality control 

considerations  

Ensure the most recently available published data is used in 

alignment with the Australian NIR. 
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