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Use of the IPCC Inventory Software
to Establish the National GHG inventory in the
Agriculture, Forestry and Other Land Use (AFOLU) sector

Livestock categories

IPCC TFI TSU
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IPCC Guidelines

(dVolume 4 (AFOLU), Chapters 10 and 11*
v'2006 IPCC Guidelines
v' 2019 Refinement

* Limited to EF, and EF; for indirect N,O emissions from manure management (category 3.C.6)

IDCC
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https://www.ipcc-nggip.iges.or.jp/public/2006gl/vol4.html
https://www.ipcc-nggip.iges.or.jp/public/wetlands/index.html

Processes covered by IPCC Guidance on AFOLU

IDCC
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GHG emissions in Agriculture
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Organic Matter
O Organic matter is heterogeneous very complex compound. Generally, as
weight, is
» 45-55% Carbon
» 35-45% Oxygen
> 3-5% Hydrogen
> 1-4% Nitrogen
 Organic matter is the component of
> Biomass, living organic matter, which can have

> Either an annual cycle [Growth = Harvest&Consumption or Decay to dead organic matter]

» Or a multiyear cycle [Growth in plant perennial tissues (wood)] and thus stores Carbon across
years

> Dead organic matter, dead wood, litter, soil organic matter, harvested wood products

which stores Carbon across years
IDCC
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Organic Matter

 Organic matter redox/decay processes timescale
> hours
> within a year
» years/centuries
> centuries/millennia

O Organic matter redox/decay results in
» (0,, CH, N,0

> H,0, N,

IDCC
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Chemicals

(1 Synthetic Nitrogen fertilizers

=> N,0O emissions

 Mineral Carbonaceous amendments => CO, emissions

O Nitrogen/Carbonaceous fertilizers (Urea) =>N,0 + CO, emissions

IDCC
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Notations

O Nitrogen content of N,O is indicated as N,O-N, and emissions of N,O-N are converted to N,O emissions
multiplying by 44/28 (proportion of the atomic weight of the two molecules)

O Carbon content of CH, is indicated as CH,-C, and emissions of CH,-C are converted to CH, emissions
multiplying by 16/12 (proportion of the atomic weight of the two molecules)

O Carbon content of CO, is indicated as CO,-C, and emissions of CO,-C are converted to CO, emissions
multiplying by 44/12 (proportion of the atomic weight of the two molecules)

 Emissions have a positive sign, while CO, removals have a negative sign. This is because the “point
of view” of an NGHGI is the atmosphere, so a positive sign means an addition of GHG to the atmosphere, while a
negative sign means a subtraction of CO, from the atmosphere

 Carbon stock gains have a positive sign, while Carbon stock losses have a negative sign. This
Is because the “point of view” is the C pool to which the C stock pertains, so a positive sign means an addition of Carbon
to the C pool, while a negative sign means a subtraction of C stock from the C pool

O Thus, converting a net C stock change to CO, net emission/removal requires to multiplying
the net C stock by -44/12, given that the sign is to be changed .
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Stratification of Activity Data

1 Stratification of activity data promotes accuracy and precision since:

v" Subdivisions are more homogenous than the whole population, and thus associated EF
are more accurate and precise

v" Propagation of random error, as it occurs summing up subdivisions’ estimates, tends to
cancel those out -Systematic Errors instead DO NOT cancel out across propagation-

Systematic Errors instead DO NOT cancel out across propagation, thus, GOOD PRACTICE is to
always REMOVING any identified SYSTEMATIC ERROR -a biased estimate is NOT acceptable
in an NGHGI-; while minimizing RANDOM ERRORS -these indeed cannot be zeroed!-.

Random errors do bias neither the level of emissions/removals estimated nor the estimated
change across time (mitigation); while Systematic errors do.

IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanee

%
f\:@g
LL(T‘\
o
\ |
Y

t.
%

$
3
0
a
z
t
T



Livestock

IDCC
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3.A1

3.A - Livestock

Activity

Enteric Fermentation

3.A.2

Manure Management

CH4 - N20

Volume 4, Chapter 10

IDCC
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Livestock

d Annual Biomass as feed
» Enteric Fermentation - CH, [3.A.1]
» Metabolism — CO,

» Manure

= Uncollected (Urine & Dung left on pasture) — CO,, N,O direct/indirect [3.C.4/3.C.5]

= Collected (Manure Management) — CO,, CH, & direct N,O [3.A.2], indirect N,O [3.C.6]

— & Applied to soil — N,O direct/indirect [3.C.4/3.C.5]

Annual biomass within the year uptakes CO, as it grows and releases, because redox biological or physio-chemical
processes, and transfers it to other C pools as mortality

[
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3.A - Livestock

Given a livestock population, Diet (quantity and quality of feed) -estimated as average daily feed intake (and
its quality)- is the main determinant of Enteric Fermentation & Manure production

N,0 CH
A

Enteric

\ Fermentation 3
Metabolic Fecal Protdin - = CHd

Endogenous Urinarfloss
m é F.nm oy
I

: Proteins for .‘ -
Proteins for i \ - . 4 [ |

Scurf & Gestation |
‘m \

!I = o
JAYL Milk Protein I
Animal Feed Manure Ammﬁi Feed

INRA, 2018 Manure https://doi.org/10.1016/j.scitotenv.2019.136135
Ruminants (e.q. cattle, sheep) -> non-Ruminants (e.q. pigs, horses)

intestine
Metabolic Prateins (MP)

CH, emissions are driven by the energy content of feed, its digestibility, and its use .
o N,O emissions are driven by the protein content of feed and its use | D C C
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3.A - Livestock - Activity Data

O IPCC default methodology:
> Population (number of heads), Stratification: Basic Characterisation
» Manure Management Systems (MMS) —for Manure Management only
> Typical Animal Mass (kg) —for N,O emissions from Manure Management only

O Tier 2 IPCC methodology
> Population (number of heads), Stratification: Enhanced Characterisation
> Body Weight/Typical Animal Mass (kg)
> Average Daily Feed Intake (either MJ or kg DMI per day)
» Manure Management Systems (MMS) —for Manure Management only

IDCC
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3.A - Livestock - Feed Intake

d Feed intake is measured:
v' either as Gross Energy (GE) - Mega Joules (MJ) per day
v" or as Dry Matter - kilograms (kg) per day

Dry Matter Intake (DMI) is the amount of feed consumed (kg) after it has been corrected for the water content.

O To estimate average daily feed intake for each subcategory/subdivision, good practice is
to collect data on:

v Animal’s typical diet (digestibility/energy content/protein content)
v" Performance (growth/production/work)

IDCC
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3.A - Livestock - Gross Energy

1 Average Daily Feed Intake (kg d.m./day) can be derived through the daily Gross Energy
(MJ/day) needed by the animal for maintenance and for activities such:
v Net Energy for maintenance (NEm)
v Net Energy for activity (NEa)
v Net Energy for pregnancy(NEp)
v Net Energy for lactation (NEI)
v Net Energy for growth (NEg)
v Net energy for wool (NEwool)
v Net Energy for work (NEwork)

O From the Gross Energy (GE), the Dry Matter Intake (DMI) (kg d.m./day) is then calculated by
dividing GE by the Energy Density of Feed (MJ/kg).

IDCC
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Tier 2 AD - Average Daily Feed Intake - Livestock 3.A - CH,,N,O

Parameter Equation IPCC Default
Net Energy for Maintenance [NEm] 10.3 & 10.2 for Cf;_coa Table 10.4 for Cf; — Tables 10.10 & 10A.1-9 for animal weight
Net Energy for Activity [NEa] 10.4 (Cattle/Buffalo) — 10.5 (Sheep) Tables 10.5 for Ca - Table 10A.1-3 for feeding situation — Table 10.10 & 10A.9 for animal weight
Net Energy for Growth [NEg] 10.4 (Cattle/Buffalo) — 10.5 (Sheep) Tables 10A.1-6 for animal weight & gain — Table 10.6 for constants
o | Net Energy for Lactation [NEI] | 10.8 (Cattle/Buffalo) — 10.9-10 (Sheep) Tables 10A.1-3 for milk production - Fat content
s |2
S E § Net Energy for Work - Net energy for Wool 10.11 - 10.12 Tables 10A.1-3 for work
S| o
S| @
E::: 'i;, Net Energy for Pregnancy [NEp] 10.13 Tables 10.7 for Cpregnancy - Tables 10A.1-3 for pregnancy
~| 8
3| o Ratio of Net Energy - Maintenance (REM) 10.14
o g : -
€1 | available for: : Gain (REG) 10.15 Table 10.2 for Digestibility
=
Daily Gross Energy Intake (GE) 10.16 Table 10.2 for Digestibility
Table 10.8 for dietary net energy concentration
2 1017
3 Daily Dry Matter Intake (DMI) 10.18a Tables 10A.1-3 for animal weight
3 10.18b
Table 10.2 for Digestibility .

Y l_D—c_C
2 Neo,y
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3.A - Livestock — GHG Emissions Equations and EFs

1 3.A.1 Enteric Fermentation:
» Tier 1. IPCC Default method [Eq 10.19] & EF [Tab 10.10]
» Tier 2: IPCC Default method [Eq 10.19] with livestock-specific EF [Eq 10.21]

d 3.A.2 Manure Management — CH,:
» Tier 1. IPCC Default method [Eq 10.22] & EF [Table 10.14/15/16]

» Tier 2. IPCC Default method [Eq 10.22] with livestock-specific Parameter [Eq 10:24 — Tab 10.17]
& EF [Eq 10.22]

d 3.A.2 Manure Management - N,O:
» Tier 1. IPCC Default method [Eq 10.25] & Parameter [Eq 10:30 — Tab 10.19] & EF [Table 10.21]

» Tier 2: IPCC Default method [Eq 10.25] with livestock-specific Parameter [Eq 10:31 — Tab 10.20
or Eq 10.33(cattle)] with either livestock-specific or IPCC default EF [Table 10.21]

IDCC
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GHG emissions from Livestock: Working Elements in the Software

|. Livestock Manager
v' Stratification of livestock population
v' Stratification of manure (MMS)

Il. Livestock population
v" Annual Average Population
v’ Typical Animal Mass
v' Parameters

lll. Average Daily Feed Intake (Tier 2)
v" Gross Energy Intake vs Dry Matter Intake

IV. Volatile Solid Excretion Rate (Tier 2)

CH, emissions from Manure Management

(& Direct (& Indirect) N,O emissions from Manure Management ch ng
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3.A - AD Steps to GHG estimates [1-3]

. Assess whether a domestic population exist

. Assess whether the Population is to be disaggregated in different subunits -“Regions” in
the Software- according to a variable of interest as:

v'geographical distribution,

v"husbandry system

v’ administrative units (if any)

. Applies the IPCC Decision Tree at the level of each subunit (different tiers may be applied to
different subunits of the same population) t0 assess:

A. which methodological Tier is to be applied and thus
B. the relevant Livestock Characterisation to be applied

IDCC
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A - Decision Tree for Methodological Tier - Fig 10.2

To be repeated for

each Livestock species and GHG in each Region

IDCC
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A - Decision Tree for Livestock Characterisation - Fig 10.1

Tdentify livestock species
applicable to each category.

l

Review the emission
estimation methods for each
of the categories’.

l

Identify whether a basic or

enhanced characterisation is

required for each hivestock
species based on key
category analyses”.

Ask for
each livestock
species: "Are data
available to support the level of
detail required for the
characterisation?"

Yes

Perform the
characterization at the

Can
data be collected to

support the level of
characterisation?

Yes

A4

Collect the data required to
support the characterisation.

h Yes

required level of detail.

Box 2

Set the level of the
characterization

to the available data.

Box1

To be repeated for
each Livestock species in each Region

IDCC
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3.A - AD Steps to GHG estimates [4]

4. Define categories and subcategories of the Livestock Characterisation

The livestock population subcategories/subdivisions are defined to create relatively homogenous sub-groupings of animals.

The Enhanced characterisation seeks to define animal growth stage, productivity, diet quality and management circumstances
to support a more accurate estimate of the average daily feed intake.

IDCC
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3.A-IPCC categories

2006 IPCC Guidelines vs 2019 Refinement

EEPRESENTATIVE LIVESTOCK CATEGORIES

Tasie10.1
12

Main categories

Subcategories

Matare Dawry Cow or Mature Dairy
Buffale

High-producing cows that have calved at least once and are used pnncipally for
mulk production

Low-producing cows that have calved at least once and are nused pnncipally for mulk
preduction

Other Mature Cattle or Mature Non-dairy
Buffalo

Females:

Cows used to produce offspning for meat
Cows used for more than one production purpose: mulk, meat, draft

Males:

Bulls used pnncipally for breeding purposes
Bullocks used pnincipally for draft power

Growing Cattle or Growing Buffalo

Calves pre-weaning

Replacement dairy heifers

Growmg / fattening cattle or buffalo post-weamng
Feedlot-fed cattle on diets contaming = 30 % concentrates

hiature Ewes

Breeding ewes for production of offspnng and wool production
Milking ewes where commercial nulk production is the pnmary purpose

Other Mature Sheep (=1 year)

No further sub-categonsation recommended

Growing Lambs

Intact males
Castrates
Females

PDCC
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3.A-IPCC categories 2006 IPCC Guidelines vs

TABLE 10.1 (UPDATED)
Representative livestock categories!?

Main categories

Production categories

Tier 1a

Subcategories

Mature Dairy Cow
or Mature Dairy
Buffalo

High Productivity Systems

High-producing cows that have calved at least once and are
used principally for milk production

Low Productivity Systems

Low-producing cows that have calved at least once and are
used principally for milk production

Other Mature Cattle
or Mature Non-dairy
Buffalo

High Productivity Systems

Females:

* Cows used to produce offspring for meat

e Cows used for more than one production purpose: milk,
meat, draft

Males:

e Bulls used principally for breeding purposes

Low Productivity Systems

Females:

¢ Cows that may be used for more than one production
purpose: milk, meat, draft

Males:

* Bulloks used principally for draft power

Growing Cattle or
Growing Buffalo

High Productivity Systems

e Calves pre-weaning

¢ Replacement dairy heifers

¢ Growing / fattening cattle or buffalo post-weaning

e Feedlot-fed cattle on diets containing > 85% concentrates

Low Productivity Systems

e (Calves pre-weaning

¢ Growing / fattening cattle or buffalo post-weaning L ON

2019 Refinement

IDCC
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3.A - AD Steps to GHG estimates [4]

4. Enter the Livestock Characterisation

> Note that the Software allows one single Livestock characterisation and thus where subunits requires different
Characterisation of the population, all categories, subcategories, subdivisions are compiled altogether in the relevant
TAB of the Software

» Livestock Characterisation, is entered in the Livestock manager
& 1PcC Inventory Software - IPCC - [Worksheets]

a5 Application Databaze Inventory Year | Administrate | Worksheets  Tools  Export/Impert  Reports  Window  Help
2006 IPCC Categories Users b Direct N20 Emissions from MMS
E-3A%1a- Cattle Country/Territory Average Daily Feed Intake - Tier 2 (Detailed)
341 .81 - Dairy Cows CO2 Equivalents
341 a0 - Other Cattle £ gtry and Other Land Use
~3A1b- Buffslo nergy g
- 3.41.c - Sheep IPPU b lows
~3A1d- Goats AFOLU r Land Use Manager
+3.48.1.e- Camels
+3.A1f-Horses Waste » Land Representation Manager
+3.A1.0- Mules and Asses Delete Inventory... Livestock Manager

IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanee



Case Study for Livestock - Cattle

3 Regions with

» 3 different climate zones
A. Annual Average Temperature 26°C

B. Annual Average Temperature 20°C
C. Annual Average Temperature 14°C

> 2 different Livestock Characterisations
. Basic (Tier 1) — Dairy cows, Other cattle,
l. Enhanced (Tier 2) — Mature Dairy Cows, Growing Cattle, Other Mature Cattle

> 4 different Manure Management Systems

1. Pasture/Range/Paddock (Region A only)
2. Pasture/Paddock (6 months) + Solid Storage & Spread (Al Regions)

3. Liquid Slurry (6 months) + Spread (Region B only)
4. Anaerobic Digester (Region B only)

IDCC
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Case Study for Livestock — Cattle - Data

Double click on the Table to access data

Cfi
Average Population !
. Annual - . L TAM produ
Region Characterisation | species; category subcategory subdivision Method Ca | Tw X
Temperature heads (in_cold)| kg/
2015 2020 kg 2015
A % Basic Cattle Daity cows 2,510 6,226 | 496.8 Tier 1
Other attle 5,029 16,904 | 177.4 Tier 1
Dairy Cows ;| Mature Dairy Cows High-producing cows for milk production, calved at least once (stall) 2,509,667 §1,556,463] 621.0 | Detailed Tier 2 |0.00 0.386 No 11.5
Calves pre-weaning 300,000 § 463,597 [ 157.0 Tier 1
Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding) 749,111 1} 726,873 | 405.0 | Simplified Tier 2
Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter) 186,060 | 260,935 | 404.0 | Simplified Tier 2
Growing Cattle Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding) 72,461 22,574 | 557.0 | Simplified Tier 2
B 20 Enhanced Cattle X . ? ? ; ; ;
Other Cattle Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter) 708,329 t 526,175 | 557.0 | Simplified Tier 2
Growing/Fattening cattle post-weaning 2,127,959 §1,253,974] 236.3 | Simplified Tier 2
Replacement daity heifers 443,855 509,720 [ 540.0 | Detailed Tier 2 | 0.00 0.322 No 0.0
Other Mature Cattle Bulls used prindpally for breed'mg purposes 128,958 ¢ 101,006 | 700.0 S%mpl%ﬁed T%cr 2
Cows used to produce offspring for meat 312,649 & 361,142 | 557.0 | Simplified Tier 2
c 14 Enhanced Cartl Dairy Cows i Mature Dairy Cow High-producing cows for milk production, calved at least once (mix) 132,088 | 81,919 | 602.7 | Detailed Tier2 J0.17 3 ]0.386; Yes 11.5
@ attle
Other Cattle;  Growing Cattle Replacement dairy heifers 23,3601 26,827 | 540.0 | Detailed Tier2 J0.17] 3 [0.322 Yes 0.0
]
) D C C
AW O / li h
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Sheet1



				Region		Average		Characterisation		species		category		subcategory		subdivision		Population				TAM		Method		Ca		Tw		Cfi				Milk								Females giving birth				C_Pregnancy		WG		C		MW		Work		DE				FED		NEma		DMI		Ym				Enteric				subdivision		Pasture/Range/Paddock								Pasture/Paddock (6 months)
+ Solid Storage & Spread								Liquid Slurry (6 months)
+ Spread								Anaerobic Digester												subdivision		UE		ASH		Bo				Manure Management				subdivision		Nrate		CP						subdivision		Pasture/Paddock (6 months) + Solid Storage & Spread										Liquid Slurry (6 months) + Spread										Anaerobic Digester

						Annual																										(in_cold)		production				Fat content																																Fermentation																																																										kgN/1,000 kg animal mass/day										N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5

						Temperature												heads																kg/day				%				%														%										%				CH4 EF										EF3		MCF						EF3		MCF						EF3		MCF						EF3		MCF%												m3CH4/kgVS				Tier 1 CH4 EF								%								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)

																		2015		2020		kg												2015		2020		2015		2020		2015		2020				kg/day				kg		hours		2015		2020		MJ/kgDMI		MJ/kgDM		kgDM/day		2015		2020		kgCH4/head/yr						2015		2020		kgN2O-N/kgN		%		2015		2020		kgN2O-N/kgN		%		2015		2020		kgN2O-N/kgN		%		2015		2020		kgN2O-N/kgN		2015		2020						fraction		fraction		2015		2020		kgCH4/head/yr								2015		2020						%				kgN2O-N/kgN						%				kgN2O-N/kgN						%				kgN2O-N/kgN

				A		26		Basic		Cattle		Dairy cows						2,510		6,226		496.8		Tier 1																																														117				Dairy cows										1.000		1.000		0.005																								Dairy cows										62				Dairy cows		0.47								Dairy cows		17		2		0.005		0.01		0.0075

												Other cattle						5,029		16,904		177.4		Tier 1																																														57				Other cattle		1.000		1.000																																		Other cattle										2.9				Other cattle		0.33								Other cattle

				B		20		Enhanced		Cattle		Dairy Cows		Mature Dairy Cows		High-producing cows for milk production, calved at least once (stall)		2,509,667		1,556,463		621.0		Detailed Tier 2		0.00				0.386		No		11.5		23.7		3.59		3.88		97.33		91.48		0.1										75.0		78.0								6.50		5.98						High-producing cows for milk production, calved at least once (stall)																		1.000		0.500		0.005		37.000		0.000		0.500				---		10.850				High-producing cows for milk production, calved at least once (stall)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (stall)				10.74		12.88				High-producing cows for milk production, calved at least once (stall)												23		4		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Calves pre-weaning		300,000		463,597		157.0		Tier 1																																														0.00				Calves pre-weaning																		1.000		0.750		0.005				0.000		0.250										Calves pre-weaning										17				Calves pre-weaning		0.402								Calves pre-weaning												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		749,111		726,873		405.0		Simplified Tier 2																																77.0		80.0		18.45		NA		8.51		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		186,060		260,935		404.0		Simplified Tier 2																																77.0		80.0		18.45		NA		9.28		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		72,461		22,574		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		10.69		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)				10.01		12.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		708,329		526,175		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		11.64		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)				11.67		14.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)												23		4		0.005		0.01		0.0075

																Growing/Fattening cattle post-weaning		2,127,959		1,253,974		236.3		Simplified Tier 2																																70.3		73.4		18.45		NA		4.85		6.30		5.80						Growing/Fattening cattle post-weaning																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Growing/Fattening cattle post-weaning		0.02		0.06		0.283		0.282						Growing/Fattening cattle post-weaning				13.34		16.00				Growing/Fattening cattle post-weaning												23		4		0.005		0.01		0.0075

																Replacement dairy heifers		443,855		509,720		540.0		Detailed Tier 2		0.00				0.322		No		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.48		0.8		621		0.0		70.3		73.4								6.50		5.98						Replacement dairy heifers																		1.000		0.500		0.005		37.000		0.000		0.500				---		10.850				Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers												23		4		0.005		0.01		0.0075

														Other Mature Cattle		Bulls used principally for breeding purposes		128,958		101,006		700.0		Simplified Tier 2																																70.3		73.4		18.45		NA		17.10		7.00		6.44						Bulls used principally for breeding purposes										1.000		1.000		0.005		2.000																						Bulls used principally for breeding purposes		0.04		0.08		0.181		0.253						Bulls used principally for breeding purposes				10.01		12.00				Bulls used principally for breeding purposes		26		2		0.005		0.01		0.0075

																Cows used to produce offspring for meat		312,649		361,142		557.0		Simplified Tier 2																																70.3		73.4		18.45		NA		10.58		7.00		6.44						Cows used to produce offspring for meat										1.000		1.000		0.005		2.000																						Cows used to produce offspring for meat		0.04		0.08		0.162		0.224						Cows used to produce offspring for meat				10.01		12.00				Cows used to produce offspring for meat		26		2		0.005		0.01		0.0075

				C		14		Enhanced		Cattle		Dairy Cows		Mature Dairy Cow		High-producing cows for milk production, calved at least once (mix)		132,088		81,919		602.7		Detailed Tier 2		0.17		3		0.386		Yes		11.5		23.7		3.59		3.88		97.33		91.48		0.1		0		0		0		0.0		65.5		68.8								6.50		5.98						High-producing cows for milk production, calved at least once (pasture)										1.000		1.000		0.005		2.000																						High-producing cows for milk production, calved at least once (pasture)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (pasture)				10.74		12.88				High-producing cows for milk production, calved at least once (pasture)		17		2		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Replacement dairy heifers		23,361		26,827		540.0		Detailed Tier 2		0.17		3		0.322		Yes		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.40		0.8		602.7		0.0		65.5		68.8								6.50		5.98						Replacement dairy heifers										1.000		1.000		0.005		2.000																						Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers		17		2		0.005		0.01		0.0075










The IPCC Inventory Software

O All methods in the 2006 IPCC Guidelines and its Wetlands Supplement are implemented
in the IPCC Inventory Software

Thus, needed flexibility to deal with any national circumstances, as per IPCC tiered approach,
IS ensured

O Subnational disaggregation (Geographical Zone)

Thus, tracking of specific activities/projects, and associated emission level & trend, within a
national GHG inventory is allowed

O Interoperability with UNFCCC ETF reporting tool allows to export a complete set of CRTs
and upload it in the UNFCCC ETF reporting tool
User-specific Tier 3 estimates to be accommodated in Tier 1 methodological approach
worksheets

J AFOLU sector Guidebook — version 1 under development

IDCC
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Case Study for Livestock - Cattle

] Estimate

> CH, emissions form Enteric Fermentation (3.A.1)

» CH, and N,0 emissions form Manure Management (3.A.2)

> Indirect N,O emissions from Manure Management (3.C.6)

IDCC
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3.A.1 - Enteric Fermentation CH, emissions
3.A.2 - Manure Management CH, & direct N,O emissions
Tool:

Livestock Manager

IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanee




Open the Livestock Manager

Export/lmport  Reports  Window  Help

Application  Database  |nwventory Year | Administrate | Worksheets  Tools
IPCC Categories Uzers

- 2.G.4 - Other (Please specify) Country/Territory

12 H - Other

2.H.1 - Pulp and Paper Industry
2.H.2 - Food and Beverages Industry
i 2.H.3 - Other (please specify)

C02 Equivalents

Iinagemerlt -Tier2 CH4 Emissions from Man
. MMS - EF for direct N20-N emissions

ry and Cther Land Use

- Agriculture, Forestry, and Other Land Use

;3--3..&— Livestock
: EI 3.A7 - Entenic Fermentation

E}--B.A'I 8- Cattle

Delete Inventory...

Energy ' management Or
IPPL F fows

AFOLY r Land Use Manager

Waste r Land Representation Manager

Livestock Manager

Mlimime T mnaam

IDCC

Livestock population  Average Daily Feed Intake- Tier2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric Fermentation- Tier2  CH4 Emissions from Enteric Fermentation
Worksheet
Sector: Agriculture, Forestry and Cther Land Use 2015
Category- Livestock
Subcategory-  3A1ai - Dairy Cows
Sheet- Livestock population
Data
D
Total
0.000]
PL<€\ -“\‘ J
Fany Tin Seen cta ety
A L2
=
UNEP
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Livestock Manager Data Enter: |. Geographical zones

1 Geographical zones
v" Defined by the “Annual Average Temperature”

v" Asingle Geographical zone or several Geographical zones

Livestock Manager

Geographical zones  |jvestock Characterisation  Manure Management System

Geographical zone Annual Average Temperature [°C]
—n 26| Pasture/Range/Paddock
E 20/ Stall
W C 14| Mix x

IDCC
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Livestock Manager Data Enter: Il. Livestock Characterisation

1 Livestock Characterisation

Single characterisation for the inventory for both categories: 3.A.1 (Enteric Fermentation) & 3.A.2 (Manure
Management)

It can be Basic or Enhanced or Country-specific or Any combination

Average
Annual
Region " Characterisation | species | category subcategory subdivision
Temperamre
Dairr r
A 26 Bazic Cattle it
Oither cattle
Dairy Cows ;| Mature Dairy Cows High-producing eows for milk production, calved at least onee (stall)
Calves P‘IE—“'EBI‘.L‘L‘I!‘.LE
Peedlot-fed cattle on diets I:‘D]J.til.'l.'l.l.'l.'l.l.g = 00 9% concentrates (female for b.l:eed.m.g_
Feedlot-fed cattle on diet: containing = 80 % concentrates (female for slaugliter)
Growing Cattle Feedlot-fed cattle on diets containing = %0 % concentrates (male for breeding)

B 20 Enhanced | Cattle s T S o

Other Cattle Feedlot-fed cattle on diets contzining = $0 %% concentrates (male for slaughter)
Growing / Fattening cattle post-weaning
Feplacement dairy heifers
A atuge Cattle Bulls used ponecipally for h-reed:.ﬂg PULDOsEs
Cows used to produce offspring for meat

Dhairr Cows: Mature Daire Cowr 1 oducing cows for milk producticn, calved at least cuce (mix)

c 4 Bl 3 Cattle ws i w High-producng production, | i)
Other Catfle; Growing Cattle Peplacement dairy heifers

R
Vieat N Fam
Wy \eey

o TR INTERGOVERNMENTAL PANEL oN ClimaTte change



Livestock Manager - Tips

Livestock Manager et

Geographical zones | Livestock Characterisation | Manure Management System

Save Undo Close

m- Dairy Cows

= [ Other Catile

= il Buffalo

.. Sheep

.. Goats

& il Camels

-- Horzses

-- Mules and Asses
.. Poultry

( On the right hand side:
> The object [+] indicates that there is a sub-layer to be compiled.

Thus, click on it to open the sub-layer and input the information

> The object B indicates rows where the user can enter additional information

IDCC

e INTERGOVERNMENTAL PANEL oN Clim3Te change



Livestock Manager Data Enter: Il. Livestock Characterisation

Livestock Manager x

Geographical zones  Livestock Characterisation  Manure Management System

Undo Cloze

Livestock Subcategory

Livestock Subdivision
High-producing cows that have calved at least once and are used principally for milk production (Region Bl e
High-producing cows that have calved at least once and are used principally for milk production (Region C)

Livestock Subcategory

Livestock Subcategory

Livestock Subdivision
Bulls used principally for breeding purposes
: Cows used to produce offspring for meat

Livestock Subcategory
[=}- Growing Cattle

Livestock Subdivision

Replacement dairy heifers (Region B)

Replacement dairy heifers (Region C)
Calves pre-weaning
Growing [ fattening cattle post-weaning

[
Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)
Feedlot-fed cattle on diets containing > 30 % concentrates (male for breeding) I
{‘!”";“‘s,/ Feedlot-fed cattle on diets containing > 30 % concentrates (female for slaughter) c c
\J_\' 'y!/ Feedlot-fed cattle on diets containing = 20 % concentrates (male for slaughter)

UNEP climate chanee




d Manure Management Systems:
A single set for the entire
Inventory

Livestock Manager Data Enter: lll. Manure Management Systems

Livestock Manager

Geographical zones  Livestock Characterisation  Manure Management System

System Definition

Pasture/Range/Paddock

The manure from pasture and range grazing animals is allowed to lie as deposited, and i= not managed.

Daily spread

Manure is routinely removed from a confinement facility and is applied to cropland or pasture within 24
hours of excretion.

Solid storage

The storage of manure, typically for a peniod of several months, in unconfined piles or stacks. Manure is
able to be stacked due to the presence of a sufficient amount of bedding material or loss of moisture by
evaporation.

A paved or unpaved open confinement area without any sigmificant vegetative cover where
accumulating manure may be removed penodically.

Ligud/Slurry

Manure is stored as excreted or with some mimimal addition of water in either tanks or earthen ponds
outside the ammal housing, usually for periods less than one year.

A type of liguid storage system designed and operated to combine waste stabilization and storage.
Lagoon supernatant is usually used to remove manure from the associated confinement facilities to the
lagoon. Anaerobic lagoons are designed with varying lengths of storage (up to & year or greater),
depending on the climate region, the volatile solids loading rate, and other operational factors. The water
from the lagoon may be recycled as flush water or used to irrigate and fertilise fields.

Fit storage below animal confinements

Caollection and storage of manure usually with little or no added water typically below a slatted floor in an
enclosed ammal confinement facility, usually for periods less than one year.

Anaerobic digester

Ammal excreta with or without straw are collected and anaerobically digested in a large containment
vessel or covered lagoon. Digesters are designed and operated for waste stabilization by the microbial
1r{:'--r{:lluc:ij|:.'4n of complex organic compounds to CO2 and CH4, which 1s captured and flared or used as a

F
!
r
r Uncovered anaerobic lagoon
i
r
)

The dung and urine are excreted on fields. The sun dried dung cakes are burned for fuel.

As manure accumulates, bedding is continually added to absorb moisture over a production cycle and
possibly for as long as 6 to 12 months. This manure management system also is known as a bedded
pack manure management system and may be combined with a dry lot or pasture.

Composting, typically in an enclosed channel, with forced aeration and continuous miang.

Composting in piles with forced aeration but no mixing.

Composting in windrows with regular (at least daily) turning for mixing and aeration.

Composting in windrows with infrequent turning for mixing and aeration.

r Poultry manure with litter

Similar to cattle and swine deep bedding except usually not combined with a dry lot or pasture. Typically
used for all poultry breeder flocks and for the production of meat type chickens (broilers) and other fowl.

Poultry manure without litter

May be similar to open pits in enclosed amimal confinement facilities or may be designed and operated
to dry the manure as it accumulates. The latter is known as a high-rise manure management system and
15 @ form of passive windrow composting when designed and operated properly.

The hiclogical oxadation of manure collected as a liguid with either forced or natural aerstion. Natural
aeration is limited to aerobic and facultative ponds and wetland systems and is due primarily to
photosynthesis. Hence, these systems typically become anowic duning penods without sunlight.

Undo Close

”: Aerobic treatment
/. : - l_

I_

I_

\(}’*'j-“{j, 'ﬁ’ﬁi&’/ F'.ast.ure.-'F'addock (6 months) + Solid Storage Spread after & months in Solid Storage x
\{;‘_\ ! 4}’ \‘t_\'!{y Liguid Slurry (& months) + Spread x
wMo UNEP x




Open the Calculation Worksheets

=3.A.1.3 - Cattle
- 3.A.1.a.i - Other Cattle
- 3.4.1.b- Buffalo

~3A1c- Sheep  Clicking on blue categories opens the relevant calculation worksheets where to

~3.4.1d- Goats
(3ATe Camels enter AD, parameters and EFs for the category selected
- 3A7.g- Mules and Asses

- 3.08.7.h - Swine
=

PR
i TA T - BreniEre
JUAL L - POy

----- 3a1;-omer (leasespecity) (] Data to characterize the Livestock population can be entered either for 3.A.1

=+ 3.48.2 - Manure Management

E3A2a- Cale (Enteric Fermentation) Or 3.A.2 (Manure Management), the Software automatically

i+ 38230 - Dairy cows . .
~3A2aii - Other catt copies the data in the other category

+ 342 b- Buffalo

~3AZc- Sheep

~3A24d- Gosts

= 3A2e-Camels

= 3A2f-Horses

342 g- Mules ang Asses

=382 h- Swine

- 3020 - Poultry

----- 3.4.2 ) - Other (please specify)

[ ]
Q LIy I D c c
‘J’ (99
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3.A.1 - Enteric Fermentation CH, emissions
3.A.2 - Manure Management CH, & direct N,O emissions

Worksheet:

Livestock Population

IDCC
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Enter Annual Average Population
Livestock Population Worksheet

5. Enter Annual Average Population, at the lower stratum (category/subcategory/subdivision) of the Livestock
Characterisation applied to the Population

O Population data can be collected
> Either through census/survey at farm

> Or from economic statistic -sell/buy- (e.g. slaughtered animals). Economic statistics are affected by the period within the year the
individual is part of the population e.g. broiler chickens are typically grown in flocks for 60 days, so 6 flocks can be grown within a
year; accordingly slaughter statistics in a year would count 6 times the actual annual average population.

O Population may have seasonality

» Age classes have therefore a different population size in different phases of the year; accordingly the annual average population is
to be calculated e.g. Sheep are seasonal breeders in temperate regions, meaning that they experience distinct periods of sexual
activity or inactivity annually. Specifically, sheep are short day breeders, breeding at times of the year when the day length is shorter
and night time longer. Consequently, lamb population has a peak in Spring (where most are slaughtered for meat consumption) and
a minimum in Winter (given those are slaughtered at age of 6-8 months).

» A population may migrate from a country to another country, and thus its annual population is averaged by the number of months X
of the year (12) in which the population is present in the country [i.e. X/12]

Thus, the annual average population of the relevant subdivision of population is to be calculated
on the basis of its average lifetime

IPCC
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3.A.1 (Enteric Fermentation) OF 3.A.2 (Manure Management) = AD - Livestock Population

5. Enter Annual Average Population, at the lower stratum (category/subcategory/subdivision) of the Livestock

Characterisation applied to the Population

TAM
subdivision Method
he:_uii
2015 | 2020 | ke
...... 2510 © 6226 |4968| ~ Tiecl
5020 16904 | 177.4 Tier 1
2,509.6671.556,463| 621.0 Detailed Tier 2
Jmm*‘ﬁ”ﬂ* ...... = Tierl
T49.111 | 726,875 | 405.0 [ Simplified Tier 2
186,060 : 260,935 | 404.0 | Simplified Tier 2
LI2A461 ¢ 22574 | 557.0 | Simplified Tier 2
J0B.529 | 326,175 | 557.0 | Simplified Tier 2
2,127,959 1.255.974| 236.3 | Simplified Tier 2
44453-3-3‘3’9*3‘3’ ...... 340.0| Detailed Tier 2
128,958 | 101.006 | 700.0 | Simplified Tier 2
Cows nsed to produce offspang for meat 312 640 361,142 | 557.0 | Simplified Tiecr 2
e Jligh-producing cows for mille production, calved at least once (mix)  fl - 132088 | 81919 |602.7| Detailed Tier2
Replacement dairy heifers 23,361 | 26,827 | 540.0| Detailed Tiec2

IDCC
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Enter Annual Average Population
Livestock Population Worksheet

Li k population 4 ige Daily Feed Intake- Tier2 (Detailed)  Awerage Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric
. Select Regi s
: eleCl Reglion

Sector:

Agricutture, Forestry and Other Land Use

Category: Livestock
Subcategory:  3.A.1.ai - Dairy Cows
Sheet - Livestock population
Data
D
A “ Specified ] (1] Tier 1
A | | | | |
6 I
C g I 0.000]
] ] . Li pop ge Daily Feed Intake- Tier2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric
l. Select relevant Livestock population: Uotes

o Agricutture, Forestry and Other Land Use
Category: Livestock
Subcategory:  3.A.1.a. - Dairy Cows

Subcategory

Livestock population

Geographical Livestock Livestock Annual Average Population Typ“;'ﬂili:\:“mﬂl Method
zone Subcategory | Subdivision (head) S (3.A.1)

Mumber of
animals

e D
UNEP

INTERGOVERNMENTAL PANEL oN ClimaTte chanee



Enter Annual Average Population
Livestock Population Worksheet

I I I . Select relevant LiveStOCk popu |ation : ;:::ce:pnpulaﬂon Average Daily Feed Intake- Tier2 (Detailed)  Average Daily Feed Intske - Tier 2 (Simplified)  CH4 Emission Factor for Enteric

Sector: Agricutture, Forestry and Other Land Use
Category: Livestock

SU b dl VI S I On ;l:degnrr 3A1ai- Dairy Cows

Livestock population
Data

A Unspecified WUnspecifi. . | Specified [ [ Tier 1
Unspecified = | | |

IV. Enter Annual Average Population data (headS) Livestock population  Average Daily Feed Intske- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric

Worksheet

Sector: Agricutture, Forestry and Other Land Use
Category: Livestock
Subcategory:  3.A.1.a.- Dairy Cows

v" Either Calculated (Eq 10.1) s e

v" Or Specified (i.e. directly Entered)

i —
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Enter Typical Animal Mass/Body Weight
Livestock Population Worksheet

6. Enter Typical Animal Mass/Body Weight, at the lower stratum (category/subcategory/subdivision) of the
Livestock Characterisation applied to the Population

O Live-weight data should be collected for each animal category/subcategory/subdivision. It is
unrealistic to perform a complete census of live-weights, so live-weight data should be
obtained from representative sample studies or statistical databases if these already exist.

) Live-weight data of mature animal categories/subcategories/subdivision should refer to yearly
average weight.

IDCC
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3.A.1 (Enteric Fermentation) OF 3.A.2 (Manure Management) = AD - Livestock Population

6. Enter Typical Animal Mass/Body Weight, at the lower stratum (category/subcategory/subdivision) of the

Livestock Characterisation applied to the Population

TAM
subdivision Method
he:_uii
2015 | 2020 | ke
...... 2510 | 6226 [4968[ ~ Tierl
5020 | 16904 |177.4 Tier 1
2,509.6671.556,463| 621.0 Detailed Tier 2
ﬂﬂm*‘ﬁ”ﬂ* ...... = Tierl
T49.111 | 726,875 | 405.0 [ Simplified Tier 2
....1.%!':‘-..:.‘?.@.‘?...3..%"é.‘?.':?:":é: ..... 404.0 | Simplified Tier 2
72461 | 22574 | 557.0 Simplified Tier 2
*'3'5#393351*3 ...... 557.0 | Simplified Tier 2
2,127,959 1.255.974| 236.3 | Simplified Tier 2
444533-3‘}9*3‘3' ...... 340.0| Detailed Tier 2
........................................ Bulls used principally for breeding purposes || 128,958 : 101,006 | 700.0 | Simplified Tier 2
Cows nsed to produce offspang for meat 312 G40 361,142 | 557.0 | Simplified Tiecr 2
e Jligh-producing cows for mille production, calved at least once (mix)  fl - 132088 | 81919 |602.7| Detailed Tier2
Replacement dairy heifers 23361 | 26,827 | 340.0| Detailed Tiec2

IDCC
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Enter Typical Animal Mass/Body Weight
Livestock Population Worksheet

|. Select relevant IPPC default EF value
or Enter a user-specific value:
peci |2.509.B‘€?00D _|‘
- e B

L ]
2 (f‘;;\“‘q I D C C

e P INTERGOVERNMENTAL PANEL oN ClimaTte change




e
LL(\“\
k1)
/] /
t‘ <

t.
%

0 Rt

-
t
T

Select the methodological Tier to apply
Livestock Population Worksheet

7. Select for each category, i.e. 3.A.1 and 3.A.2, the methodological Tier to apply, at the lower

stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

1 According to the decision tree in Figure 10.2, select the methodological Tier to be applied to
estimate either 3.A.1 or 3.A.2

(Note the methodological Tier selection does not transfer from a category to the other).

O Three options are available, which selection determines whether the Software requires to
calculate the Average Daily Feed Intake (ie. the daily Energy need of the population) and which
approach is to be applied to calculate it, or it does not require the Average Daily Feed Intake:

|.  |[PCC Default, Average Daily Feed Intake calculations is not needed

. IPCC Tier 2 Simplified, the Average Daily Feed Intake is calculated directly from the Daily Dry Matter Feed
Intake and the Energy Content of Feed

IIl.  IPCC Tier 2 Detailed, the Average Daily Feed Intake is calculated from the Average Daily Gross Energy need

IDCC
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3.A.1 (Enteric Fermentation) OF 3.A.2 (Manure Management) — AD — Livestock Population
7. Select for each category, i.e. 3.A.1 and 3.A.2, the methodological Tier to apply, at the lower

stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Population

subdivision heads &

2015 2020 | ke

........................................ Bulls used principally for breeding pusposes || 128,958 | 101.006 | 700.0 | Simplified Tier 2
Cows nsed to produce offspang for meat 312 G40 361,142 | 557.0 | Simplified Tiecr 2
B P a e IR DO U Ce REr L nceaL pucel mre | 152088 : 81919 |6027| Detailed Tier2
Replacement dairy heifers 23,361 | 26827 | 540.0| Detailed Tiec 2
Note the methodological Tier selection does not transfer from a category to the other; thus, it shall be made i c C
“;.t;'«\,, ¢a=y  forboth categories i.e. 3.A.1 and 3.A.2 D
LR W i
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Select the methodological Tier to apply
Livestock Population Worksheet

7. Select the methodological Tier to apply, at the lower stratum (category/subcategory/subdivision) of the
Livestock Characterisation applied to the Population

Livestock population  fwverage Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enterig
Worksheet

Sector: Agriculture, Forestry and Cther Land Lse
Category: Livestock

Subcategory:  3.A.1ai- Dainy Cows

Sheet - Livestock population

—

Method
(3.81)

Typical Animal
Mass
(ka)

Geographical Livestock Livestock Annual Average Population
zone Subcategory | Subdivision (head)

Mumber of
of davs animals M(T) =DA%
amg* produced | (NAPA/365)
e annually or specified
(Dna) . :
- [MNAPA)

Mumber

2.505,667.000

ier 2 (Simplified) |

|
R —

(Note the methodological Tier selection does not transfer from a category to the other).

IDCC
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Add values for Parameters (Tier 2)
Livestock population Worksheet

8. Additional parameters to enter in the Livestock population Worksheet, at the lower stratum
(category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

L Additional Parameters shall be entered when a Tier 2 method is selected. In particular:
» |PCC Tier 2 (Simplified) requires only Digestible Energy (DE%) is entered

> |n addition, IPCC Tier 2 (Detailed) requires some of the following parameters to be entered depending on the
livestock species and the livestock population: Average weigh Gain per day, Coefficient for calculating Net
Energy for Growth, Mature Weight, Average number of hours worked per day, Activity coefficient, Mean daily
temperature during winter session, Coefficient for calculating Net Energy for Maintenance, Average daily milk
production, Fat content of milk, % of females that give birth in a year, Coefficient for calculating Net energy for
Pregnancy, Live bodyweight at weaning, Live bodyweight at 1-year old or at slaughter if slaughtered prior to 1
year of age, Weight Gain, Weight gain of the lamb between birth and weaning, Constants a and b for
calculating Net Energy for Growth, Energy required to produce 1 kg of milk, Average annual wool production
per head, Energy value of each kg of wool produced.

(Note all parameters’ values entered for 3.A.1 are automatically transferred by the Software to 3.A.2 and vice versa).

IDCC
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3.A.1 (Enteric Fermentation) OF 3.A.2 (Manure Management) = AD - GE/DMI

Cfi Milk Females giving DE
producton Fat content birth WG MW Work
subdivision Ca Tw i | Pregnan C .
{in_cold) kg/day O £ Ve
2015 2020 2015 2020 2015 2020 ]sg_ dar kg houss 2015 2020
Dhairy cows
Other cattle
High-producing cows for milk production, calved art least cuce (stall) 0.00 0.386 No 115 237 3.59 3.88 97.33 9148 01 750 TBO
Calves pre-weaning
Peedlot-fed cattle on diets containing = 90 % concentrates (female for breeding) T7.0 80.0
Peedlot-fed cattle on diets containing - 90 % concentrates (female for slaughter) T7.0 80.0
Feedlot-fed cattle on diets contzining = 90 % concentrates (male for breeding) T7.0 80.0
Feedlot-fed cartle on diet: contzining = $0 %% concentrates (male for slaupghter) T1.0 BO.O
Growing /Fattening cattle post-weaning 705 734
Replacement dairy heifers 0.00 0.322 Mo 0.0 0.0 0.00 0.00 0.00 0.00 0.0 0.48 0.8 621 0.0 70.3 734
Bull: uzed principally for breeding purposzes T0.3 T34
Cows uszed to produce offsprng for meat T0.3 T34
High-produeing cowrs for mille production, calved at least cnee (mix) 0.17 3 0.386 Yes 11.5 23.7 3.59 3.88 07.35 01.48 0.1 0 0 0 0.0 65.5 G8.8
Replacement dairy heifers 017 3 0.5322 Yes 0.0 0.0 0.00 0.00 0.00 0.00 0.0 0.40 0.8 602.7 0.0 65.5 68.8

IDCC
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Parameters - Livestock Population Worksheet

8. Select IPCC default or enter the Digestible Energy (DE%) value, at the lower stratum

(category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Livestock population  Average Daily Feed Intake - Tier2 (Detailed) ~ Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric Fermentation- Tier2 ~ CH4 Emissions from Enteric Fermentation
Worksheet

Sector: Agriculture, Forestry and Other Land Use

Category: Livestock

Subcategory:  3.A1aii - Other Cattle

Sheet: Livestock population

Data

Cfi(in_cold) =
Cfi +(0.0048 *
(20 - Tw))

(Note the methodological Tier selection does not transfer from a category to the other).

-
S0
UNEP
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Parameters - Livestock Population Worksheet

8. Additional parameters to enter in the Livestock population Worksheet, at the lower stratum
(category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Livestock population  Average Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified) ~ CH4 Emission Factor for Enteric Fermentation- Tier2  CH4 Emissions from Enteric Fermentation

Worksheet
Category: Livestock
Subcategory:  3.A.1aii - Other Cattle
Sheet : Livestock population
Data
Per animal
i : Coefficient for
Average = Average Mean daily Coefiicient for calculating Net | Average daily % of females Coefficient for
Livestock Livestock Annual Average Population EIyR Method weight gain S Mature weight il i ERTIe g e Energy for milk i that give birth | calculating Net | Digestible ener
Subcat Subdivision i gd i Mass A g dg calculating Net . 97 | hours worked | Activity coefficient | during winter Energy for M ‘gy o milk s E ? - g o o
Subcategory | Subdivisio (head) (k) ( ) phc-ryda‘y’ Energy for Growth (ka) per day Saanon Nebfananca Maintenance pro !.‘»10 o (% by weight) in aq,ear Pn_e!gv o (%)
{xgiday) (hours) (C) (MJ/dayrkg) i (kg/day) A%l IR
| s Number of I | | ‘ I | K| | ]
G;’g'a "; animals N(T) =DA* Cfitin_cold) =

ﬁlw; produced (NAPA / 365) TAM ] WG c MW Ca > Cfi +(0.0048 * Cpregnancy DE%

(DA) annually or specified (20 - Tw))

’ (NAPA) |

A i i 029 Tier 1 7

B Growing Catt..| Calves pre-w...| Specified 300.000.000 157.000 | Tier 1 E |
[ Feedlot-fed ¢__| Specified 743,111.000 405.000 | Tier 2 (Simplifieg 77.000
[ Feedlot-fed c..| Specified 186,060.000 404.000 | Tier 2 (Simplified 77.000
.’7 Feedlot-fed c..| Specified 72.461.000 557.000 | Tier 2 (Simplifieg 77.000|:
| Feedlot-fed c.. | Specified 708,329.000 557.000 | Tier 2 (Simplified 77.000| A
[ Growing / fat.. | Specified 2,127,959.000 236.300 | Tier 2 (Simplified 70.300[ A
i Repl i 443,855,000 540.000 | Tier 2 (Detailed) 0.480] 03] 621.000] 0.000] 1] | 0.322] | 0.000] 0.000] 0.000] 0.000 70.300] A
|k Other Matur_. | Bulls used pr_. | Specified 128.958.000 700.000 | Tier 2 (Simplifieq 70300 A [ | X
[7 Cows used t. | Specified 312,649.000 557.000 | Tier 2 (Simplified 70.300 j‘
[ € Growing Catt.. | Repl i 23.361.000 540.000 | Tier 2 (Detailed) 0.400] 0.8] 602.700] 0.000] 0.17] 3.000] 0.322] 0404] 0.000] 0.000] 0.000] 0.000 65.500] A

(Note the methodological Tier selection does not transfer from a category to the other).

-
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Apply to Tier 2 estimates only

3.A.1 - Enteric Fermentation CH, emissions
3.A.2 - Manure Management CH, & direct N,O emissions

Worksheet:
Average Daily Feed Intake - Tier 2 (Detailed)

Average Daily Feed Intake - Tier 2 (Simplified)

IDCC
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Parameters - Average Daily Feed Intake (Detailed) Worksheet

12. Select the Coefficient for Net energy for maintenance [either Cfi or Cfi(in_cold)], at the lower
stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

(Detailed) erage eed Intak latile soli et day-Tier2 CH4 Emission Factor for Manure Management - Tier2 ~ CH4 Emissions from Manure Management N Excretionrate N Excretionrate - Tier 2 MMS - EF for direct N2O-N emissions ~ Direct N20 Emissions from MMS
Worksheet
Sector: Agriculture, Forestry and Other Land Use: 2015
Category: Livestock
Subcategory: Dairy cows
Sheet: erage Daily Feed Intak: Detailed method
Data

Mature Dairy Cows

High-producing cows that have cal: Cfi
| | High-producing cows that have calve i Cfi(in_cold)
fi

48.018
EY3g] |

i

B8
g
g

¥ 75 0541 212316] 7
553 65,500, 0515 312463 @ | & | 9

IDCC
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3.A.1 (Enteric Fermentation) OF 3.A.2 (Manure Management) — AD - GE/DMI

subdivision

Feedlot-fed cattle on diets containing = 90 %% concentrates (female for breeding) 18.45 NA 8.51
..... S e v P Bt s
....... e T e S RS i Ty B B
'''''''''''''' Feedlotfed citfle on diets connining = 90 % concentrates (mule for shugler) || 1845 | NA | 1164
............................................. Growing /Fattening cattle post-weaning =~ 1845 | NA | 485
............................................................... Replacement dawr heafers e e
........................................ Bull: used prncpally for breeding pusposes | 1845 | Na 10100

Cows used to produce foE]_:u:Lﬂg for meat 1845 A 10.58
______________ Fhigh-producing cows for milk production, calved at leastonce fmix) |

FPeplacement dawry hesfers

IDCC
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Parameters - Average Daily Feed Intake (Simplified) Worksheet

9. Enter the Feed Intake (kg DMI/day), at the lower stratum (category/subcategory/subdivision) of the Livestock
Characterisation applied to the Population

Livestockpopulation MMS Usage Average Daily Feed Intake- Tier2 (Detailed) ~Average Daily Feed Intake - Tier 2 (Simplified)  Volatile solid excretion per day - Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretionrate N Excretionrate-Tier2  MMS - EF for direct N20-N emissions  Direct N20 Emissions from MMS
Worksheet

Sector- Agricuture, Forestry and Other Land Use 2015
Category: Livestock

Subcategory:  3A2aii - Other cattle

Sheet: Average Daily Feed Intake - Tier 2 - Simplfied method

Data

eed intake

Geographical zone | Livestock Subcategory | Livestock Subdivision

| (or specifie
B Growing Cattle Feedlot-fed cattle on diets containing > 90 %.. Specified 0.000 Calculated 0.000

EEREED B |

o
Feedlot-fed catle on diets containing > 90 % N[ Specified 0.000 Calculated 0.000( =2
Feediot-fed catlle on diets containing > 90 % W [Soecified 0000 Calculated 0000] =
Feedlot-fed catlle on diets containing > 30 % N [ Specified 0.000 Calculated 0000 =
Growing | fattening cattle post-weaning W | Growing and finishing (E.10.17) 0,000 Calculated 0000 =
Other Mature Cattle Bulls incipally for breeding purposes. W [ Mature beef (Eq.10.18a) 0.000 Calculated 0000 =
0 Cows used to produce offspring for meat Mature beef (Eq.10.183) v 0.000 Calculated 0000 =7 ] L)
Growing and finishing (Eq.10.17)
Mature beef (Eq.10.18a)
Specified
L] L] L] L]
Feed Intake can be either entered or calculated by applying IPCC equations 10.17 (growing
'
cattle) or 10.18a (Mature Cattle) or 10.18b (Dairy Cows)
10. If calcul he Di jon (NEma) i
0.If calculated, the Dietary net energy concentration (NEma) is to be entered
Livestock population MMS Usage Average Daily Feed Intake- Tier2 (Detailed) ~Average Daily Feed Intake - Tier 2 (Simplified)  Volatile solid excretion per day - Tier2 ~ CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate - Tier2 MMS - EF fordirect N20-N emissions  Direct N20 Emissions from MMS
Worksheet
Sector: Agrcuiture, Forestry and Other Land Use 2015
Category: Livestock
Subcategory:  3.A2aii - Other cattle
Sheet: Average Daiy Feed Intake - Tier 2 Smplfied method
Data
B Growing Cattle Feedlot-fed cattle on diets containing > 90 %] Specified 0.000 Calculsted 0000 =
Feedlot-fed catile on diets containing > 30 %| Specified 0.000 Calculated 0000
Feedlot-fed catle on diets containing > 90 %] Specified 0000 Calculated 0000 =
Feedlot-fed catlle on diets containing > 30 %) Specified 0000 Calculated 0000
Growing / fattening cattle post-weaning | Growing and finishing (Eq.10.17) 0.000 Calculated 0000 = o r )
Other Mature Cattle Bulls inci for breeding purposes Diet typ arange 0.000 Calculated 0000] 7
Cows used to produce offspring for meat High grain diet > 90% 75-85 0.000 Calculated 0000) = H
High quality forage (e.g., vegetative legumes & grasses) | 6.5-75
Moderate quality forage (e.g., mid Tegume & 55-65
grasses)
Low quality forage (e.g.. straws, mature grasses) 35-55
vz
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Parameters - Average Daily Feed Intake (Simplified) Worksheet

11. Enter the Energy density of feed (MJ/kg DMI), at the lower stratum (category/subcategory/subdivision)
of the Livestock Characterisation applied to the Population

Livestock population MMS Usage Average Daily Feed Intake - Tier 2 (Detailed) ~ Average Daily Feed Intake - Tier 2 (Simplified)  Volatile solid excretion per day- Tier2 ~ CH4 Emission Factor for Manure Management-Tier2  CH4 Emissions from Manure Management N Excretionrate N Excretionrate - Tier 2 MMS - EF for direct N20-N emissi Direct N20 Emissions from MMS
Worksheet
Sector: Agriculture, Forestry and Other Land Use 2015
Category: Livestock
Subcategory:  3.A2.aii - Other cattle
Sheet: Average Daly Feed iotake = Tier 2 Sivplfied method
Data

| Estimated dietary net energy concentration of
Geographical zone Livestock Subcategory Livestock Subdivision diet or default values

Feed intake Energy density of the feed Gross energy

(MJ/kg dry matter) (kg DW/day) (MJskg DMI) (MJiday)

T GE =DM * FED

<
NEma v FED (or specified)

(
\
[
™ Feedlot-fed cattle on diets containing > 90 %... Specified 928 18.45 | Walculated 171216

B Growing Cattle Feedlot-fed cattle on diets containing > 90 %... Specified ; 18.45 Jalculated 157010 =
I Feedlot-fed cattle on diets containing > 90 %.. Specified 10.3 18.45 lalculated 197.231 ;
™ Feedlot-fed cattle on diets containing > 90 %... Specified 11, 18.45|Walculated 214758| =
[ Growing / fattening cattle post-weaning Specified [ ] 18.45 Walculated 89483
™| Other Mature Cattle Bulls used principally for breeding purposes Specified 17.1 18.45 | Walculated 315495 &
> Cows used to produce offspring for meat Specified 105=; = EEE . [Qalculated 195201 = [*] )
. . .
Alternatively, the Average Daily Feed Intake estimated as Gross Energy (MJ/day) can be
'

entered instead of calculated
Livestock population MMS Usage Average Daily Feed Intake- Tier2 (Detailed)  Average Daily FeedIntake - Tier 2(Simplified)  Volatile solid excretionper day - Tier2  CH4 Emission Factor for Manure Management -Tier2  CH4 Emissions from Manure Management N Excretionrate N Excretionrate - Tier2  MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS
V;T:T:d Agricuiture, Forestry and Other Land Use 2015
Category- Livestock
Subcategory:  3A2aii- Other cattle
Sheet: Average Daily Feed Intake - Tier 2 - Simplfied method

Data

Per animal

[ Estimated dietary net energy concentration of
o Feed intake gy density of the feed Gross energy
Livestock Subcategory Livestock Subdivision diet or default values .
‘ (MJkg dry matter) (kg DM/day) (MJ/kg DMI) (MJiday)
[

[ e Y P GE =DM *FED

FED (or specified)

Growing Cattle Feedlot-fed cattle on diets containing > 30 %... Specified =
™ Feedlot-fed cattle on diets containing > 30 % Specified 9280 1844 Calculated 171216 =
[ Feedlot-fed cattle on diets containing > 90 %... Specified 10690 1849 Calculated 197.231Q %
™ Feedlot-fed cattle on diets containing > 90 %. Specified 11.640] 18 44 Calculated 214758 7
I Growing / fattening cattle post-weaning Specified 4850 18 49 Calculated 89483 7
™| Other Mature Cattle Bulls used principally for breeding purposes Specified 17.100 1844 Calculated 3154550 7
I Cows used to produce offspring for meat Specified 10.580) 1849 Calculated v 195201 7 o 2

alculated
Specified

ipcc
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3.A.1 - Enteric Fermentation CH, estimates
Worksheets:
CH, emissions from Enteric Fermentation

CH, emissions from Enteric Fermentation - Tier 2

-
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3.A.1 (Enteric Fermentation) = CH 4 EF

Vm Enteric
o Fermentation

subdivision ".“.;. CH, EF
2015 2020 | kgCH, /head vz

Dhairy cows 117
................................................................................. Gﬂmmtﬂe :',,—
High-producsing cows for milk production, ealved at least once (stall) 6.50 .98

....................................................................... {:ﬂl rﬁfﬂ_ﬁmmlg + gm

.......................................................................................................................................................................................

Cows used to produce offspring for meat

.........................................................................................................

High-producing cows for milk production, calved at least once (=)

F-.EP].EEE:II[E:IIE dairr heifers

1\
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=
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3.A.1 (Enteric Fermentation) — CH4 EF
Cows: Deriving an EF from milk production data

160

140 °

..........

£

......
.....
eoe
........
coo®
ceo®
.
.o

0 | % .

80 R
. o
‘ "..'. [ )

60 !"‘

kg CH4 per head per year

40

20
y =28.428In(x) - 137.24

R*=0.8393

0 2,000 4,000 6,000 8,000 10,000 12,000
kg milk per head per day

Table 10.11

IDCC
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kg CH4 per head per year	
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Sheet1



				Region		Average		Characterisation		species		category		subcategory		subdivision		Population				TAM		Method		Ca		Tw		Cfi				Milk								Females giving birth				C_Pregnancy		WG		C		MW		Work		DE				FED		NEma		DMI		Ym				Enteric				subdivision		Pasture/Range/Paddock								Pasture/Paddock (6 months)
+ Solid Storage & Spread								Liquid Slurry (6 months)
+ Spread								Anaerobic Digester												subdivision		UE		ASH		Bo				Manure Management				subdivision		Nrate		CP						subdivision		Pasture/Paddock (6 months) + Solid Storage & Spread										Liquid Slurry (6 months) + Spread										Anaerobic Digester

						Annual																										(in_cold)		production				Fat content																																Fermentation																																																										kgN/1,000 kg animal mass/day										N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5

						Temperature												heads																kg/day				%				%														%										%				CH4 EF										EF3		MCF						EF3		MCF						EF3		MCF						EF3		MCF%												m3CH4/kgVS				Tier 1 CH4 EF								%								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)

																		2015		2022		kg												2015		2022		2015		2022		2015		2022				kg/day				kg		hours		2015		2022		MJ/kgDMI		MJ/kgDM		kgDM/day		2015		2022		kgCH4/head/yr						2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		2015		2022						fraction		fraction		2015		2022		kgCH4/head/yr								2015		2022						%				kgN2O-N/kgN						%				kgN2O-N/kgN						%				kgN2O-N/kgN

				A		26		Basic		Cattle		Dairy cows						2,510		6,226		496.8		Tier 1																																														117				Dairy cows										1.000		1.000		0.005																								Dairy cows										62				Dairy cows		0.47								Dairy cows		17		2		0.005		0.01		0.0075

												Other cattle						5,029		16,904		177.4		Tier 1																																														57				Other cattle		1.000		1.000																																		Other cattle										29				Other cattle		0.33								Other cattle

				B		20		Enhanced		Cattle		Dairy Cows		Mature Dairy Cows		High-producing cows for milk production, calved at least once (stall)		2,509,667		1,556,463		621.0		Detailed Tier 2		0.00				0.386		No		11.5		23.7		3.59		3.88		97.33		91.48		0.1										75.0		78.0								6.50		5.98						High-producing cows for milk production, calved at least once (stall)																		1.000		0.500		0.005		37.000		0.000		0.500				12.970		4.380				High-producing cows for milk production, calved at least once (stall)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (stall)				10.74		12.88				High-producing cows for milk production, calved at least once (stall)												23		4		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Calves pre-weaning		300,000		463,597		157.0		Tier 1																																														0.00				Calves pre-weaning																		1.000		0.750		0.005				0.000		0.250										Calves pre-weaning										17				Calves pre-weaning		0.402								Calves pre-weaning												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		749,111		726,873		405.0		Simplified Tier 2																																77.0		80.0		18.45		NA		8.51		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		186,060		260,935		404.0		Simplified Tier 2																																77.0		80.0		18.45		NA		9.28		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		72,461		22,574		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		10.69		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)				10.01		12.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		708,329		526,175		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		11.64		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)				11.67		14.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)												23		4		0.005		0.01		0.0075

																Growing/Fattening cattle post-weaning		2,127,959		1,253,974		236.3		Simplified Tier 2																																70.3		73.4		18.45		NA		4.85		6.30		5.80						Growing/Fattening cattle post-weaning																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Growing/Fattening cattle post-weaning		0.02		0.06		0.283		0.282						Growing/Fattening cattle post-weaning				13.34		16.00				Growing/Fattening cattle post-weaning												23		4		0.005		0.01		0.0075

																Replacement dairy heifers		443,855		509,720		540.0		Detailed Tier 2		0.00				0.322		No		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.48		0.8		621		0.0		70.3		73.4								6.50		5.98						Replacement dairy heifers																		1.000		0.500		0.005		37.000		0.000		0.500				12.970		4.380				Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers												23		4		0.005		0.01		0.0075

														Other Mature Cattle		Bulls used principally for breeding purposes		128,958		101,006		700.0		Simplified Tier 2																																70.3		73.4		18.45		NA		17.10		7.00		6.44						Bulls used principally for breeding purposes										1.000		1.000		0.005		2.000																						Bulls used principally for breeding purposes		0.04		0.08		0.181		0.253						Bulls used principally for breeding purposes				10.01		12.00				Bulls used principally for breeding purposes		26		2		0.005		0.01		0.0075

																Cows used to produce offspring for meat		312,649		361,142		557.0		Simplified Tier 2																																70.3		73.4		18.45		NA		10.58		7.00		6.44						Cows used to produce offspring for meat										1.000		1.000		0.005		2.000																						Cows used to produce offspring for meat		0.04		0.08		0.162		0.224						Cows used to produce offspring for meat				10.01		12.00				Cows used to produce offspring for meat		26		2		0.005		0.01		0.0075

				C		14		Enhanced		Cattle		Dairy Cows		Mature Dairy Cow		High-producing cows for milk production, calved at least once (mix)		132,088		81,919		602.7		Detailed Tier 2		0.17		3		0.386		Yes		11.5		23.7		3.59		3.88		97.33		91.48		0.1		0		0		0		0.0		65.5		68.8								6.50		5.98						High-producing cows for milk production, calved at least once (pasture)										1.000		1.000		0.005		2.000																						High-producing cows for milk production, calved at least once (pasture)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (pasture)				10.74		12.88				High-producing cows for milk production, calved at least once (pasture)		17		2		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Replacement dairy heifers		23,361		26,827		540.0		Detailed Tier 2		0.17		3		0.322		Yes		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.40		0.8		602.7		0.0		65.5		68.8								6.50		5.98						Replacement dairy heifers										1.000		1.000		0.005		2.000																						Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers		17		2		0.005		0.01		0.0075
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3.A.1 - Enteric Fermentation CH, estimates
CH, emissions from Enteric Fermentation Worksheet

13. Enter or Calculate the CH, EF, at the lower stratum (category/subcategory/subdivision) of the Livestock
Characterisation applied to the Population

O IPCC Tier 1, select the IPCC EF default value from the dropdown menu or enter a user-

[ fl
specific.
Livestock population ~ Average Daily Feed Intake - Tier 2 (Detailed) ~ Average Daily Feed Intake - Tier 2 (Simplified)  CH4 Emission Factor for Enteric F Tier2 | CH4 Emissions from Enteric Fi
Worksheet
Sector: Agricuture, Forestry and Other Land Use 2015
Category: Livestock/Enteric fermentation
Subcategory: Other Cattle
Sheet: Emissions from Enteric Fermentation
ata
Gas METH, (CH4)
A i L i 029 | 7.000 0287 = d 2
B Growing Cattle Calves pre-weaning 300,000, 0.000| W 0.000 4
Feedlot-fed cattle on diets containing > 90 % [fem.. 49.111.008 — 0000 =
F cattle on diets ining > 90 % (fem... 186.060.000 0.000 0.000 [ 4
Fesdlot-fed cattle on diets containing > 30 % concentrates (mal 72,461,000 0,000 0000
cattle on diets ining > 90 % (mal.. 708.329.000 0.000 0.000 g
Growing / fattening cattle post-weaning 2,127,959.000 0.000 0.000 =4
Repl dairy heifers (Region B) 443855000 0.000 0.000 - 4
Other Mature Cattle Bulls used princij for breeding purposes 128,958.000 0.000 0.000 4
Cows used to produce offspring for meat 312.649.000 0.000 0.000 e 4
C Growing Cattle dairy heifers (Region C) 23,361.000 0.000 0.000 =g
Total
| 1 o]

 The Software calculates CH, emissions in the “green” column

[ ]
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3.A.1 - Enteric Fermentation CH, estimates
CH, emissions from Enteric Fermentation - Tier 2 Worksheet

13.Enter or Calculate the CH, EF, at the lower stratum (category/subcategory/subdivision) of the Livestock
Characterisation applied to the Population

O IPCC Tier 2, select the IPCC default Methane Conversion factor (Ym) from the dropdown
menu or enter a user-specific value

Livestock population  Average Daily Feed Intake - Tier2 (Detailed) ~ Average Daily Feed Intake - Tier 2(Simplified) ~ CH4 Emission Factor for Enteric Fi ion- Tier2  CH4 Emissions from EntericF

Worksheet

Sector: Agricuture, Forestry and Other Land Use 2015
Category: Livestock/Enteric fermentation

Subcategory:  3A1.ai- Dairy Cows

Sheet: CH4 Emission Factor for Enteric Fermentation - Tier 2

-
Fam I DC C
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3.A.2 - Manure Management CH, and direct N,O estimates
Worksheet:

MMS Usage

IDCC
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3.A.2 (Manure Management) — MMS Usage & MCF%

Pasture/Range/Paddock Pasture/Paddock (6 months) Liquid Slurry {6 months) Anaerobic Digester
+ Solid Storage & Spread + Spread
subdivision
EF; MCF EF; MCF EF; MCF EF; MCF%:
2015} 2020 | kgN,O-N kgl % | 2015 2020 { kgMO-N kg % | 2015 2020 | keMN,O-N/kgIN{ %% | 2015 2020 : kgMNLO-N/kgiN | 2015 ;| 2020
Dairy cows 1.000 ; 1.000 0.005
Other cattle 1.000; 1.000
High-producing cows for milk production, calved at least cuce (zall) 1000 ; 0500 0.005 F7.000 | 0000 : 0.500 — 10830
Calves pre-weaning 1.000: 0.750 0.005 0.000:0.250
Feedlot-fed cattle on diets contining = 90 %6 concentrates (fermale for breeding) 1000 : 0.730 0.005 37000 | 0,000 0.250 — 110830
Feedlot-fed cattle on diets contuining = 90 %6 concentrates (female for slaughter) 1.000:0.750 0.005 FT.000 | 00000 ; 0250 - {10,830
Feedlot-fed cattle on diets contzining = 90 % concentrates (male for breeding 1.000:0.750 0.005 ST.000 | 00000 : 0250 -— 10850
Feedlot-fed cattle on diets contzining = 90 %% concentrates (male for slauglter) 1.000: 0. 750 0.005 37000 | 0000 0.250 — i10.850
Growing /Fattening cattle post-weaning 1.000: 0.750 0.005 J7.000|0.000:0.250 — :10.830
Feplacement dairy heifers 1.000 : 0500 0.005 37.000 | 0,000 ; 0.500 — 110.830
Bulls uzed principally for breeding purposzes L.000: 1.000 0.005 2.000
Cows used to produce offspring for meat 1000 1.000 0.003 2.000
High-producing cows for milk production, calved at least once (pasture) 1.000 1.000 0.005 2.000
Replacement dairy heifers 1.000 ; 1.000 0.005 2.000

IDCC
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3.A.2 MMS - MMS Usage Worksheet

13.Manure is to be apportioned to the relevant Manure Management Systems, at the lower
stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Livestock population
Worksheet

Sector: Agriculture, Forestry and Other Land Use
Category: Livestock/Manure management
Subcategory:  3.A.2a. - Dairy cows
Sheet:

MMS Usage  Average Daily Feed Intake - Tier 2 (Detailed) ~ Average Daily Feed Intake - Tier 2 (Simplified)  Volatile solid excretion per day - Tier2 ~ CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate - Tier 2 MMS - EF for direct N20-N

Direct N20 Emissions from MMS

Fraction of livestock category's manure handled using MMS and Methane conversion factor

2015

14. Further, for Tier 2 only, a Methane Conversion Factor value is to be assigned, at the lower
stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

L ]
Can I Dc c
(99
UNEP
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3.A.2 - Manure Management CH,
Worksheet:
CH, Emissions from Manure Management
Volatile solid excretion per day - Tier 2

CH, Emissions from Manure Management - Tier 2

IDCC
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3.A.2 (Manure Management) = CH4 EF & Parameters

UE ASH Bo Manure Management
subdivision 3 o .
m CH, /kgV's Tier1CH; EF
fraction | fraction | 2013 2020 keCH, /head /yr
................................................................................. A N I SO S W S
Orther cattle 249
.............. High-producing cows for milk production, calved atleastonce (stall) | 004 | 008 Jo0192i0222)
...................................................................... Calvespreweaning i AT
Peedlot-fed cattle on diets containing = 90 %% concentrates (female for breeding) .02 Q.07 0162 0224
..... S T AT e iy T T i v B mﬂﬂm
....... e B B
'''''''''''''' Feedlot-fed catfle on diets contiining > 90 % concentrtes (male for smgher) | 002 | 007 lo1st 02ss]
............................................. Growing Fattening cattle post-weaning || 002 | 006 [0283:0282f
............................................................... Replacement dairr heifers | 004 | 008 01920222
........................................ Bulls used principally for breeding purposes || 004 | 008 J0181:0235 0
Cows used to produce offsponng for meat 0.04 008 |[0.162; 0224
.......... High-producing cows for milk production, calved at least once (pastaee) | 0.04 | 008 |0192:0222)
Feplacement daury hesfers 0.04 008 [0.192) 0222

A

LN

2

s
R

\ " A
L/'/;

dy

LS

WL
e
=
( f—
\s

0
C
ol
=
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3.A.2 - Manure Management CH, estimates
CH, emissions from Manure Management Worksheet

14. Enter the CH, EF, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation applied
to the Population

O IPCC Tier 1, select the IPCC EF default value from the dropdown menu or enter a user-
specific

Livestock population MMS Usage  Average Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2(Simplified)  Volatile solid excretion per day- Tier2  CH4 Emission Factor for Manure Management - Tier2  CH4 Emissions from Manure Management N Excretion rate N Excretionrate - Tier2  MMS - EF for direct N20-N emissions  Direct N20 Emissions from MMS

Sector: Agrcuture, Foresty and Other Land Use 2015

Livestack Subdivision

sssssss
\\\\\\\

‘ Unspecified

4
Calves pre-weaning = = )
Feedlot-fed cattle on diets ining > 90 % (fem... of
Feedlot-fed cattle on diets ining > 90 % (fem.. o
Feedlot-fed cattle on diets ining > 90 % (mal._ of
Feedlot-fed cattle on diets ining > 90 % (mal... 708.329.000 = 4
Growing / fattening cattle post-weaning 2,127,959.000 = 4
dairy heifers (Region B) 443,855,000 o
Other Mature Cattle Bulls incil for breeding purposes 128.958.000 o
Cows used to produce offspring for meat 312,649.000 32
Growing Cattle dairy heifers (Region C) 23.361.000 = 4

4 The Software calculates CH, emissions in the “green” column

IDCC
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3.A.2 - Manure Management CH, estimates
Volatile Solid excretion per day - Tier 2 Worksheet

IPCC Tier 2, to calculate the CH, EF, Either Enter or Calculate the Volatile Solid excretion
rate (kg VS/day)

Livestock population MMS Usage  Average Daily Feed Intake - Tier2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified)  Volatile solid excretion per day - Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretionrate N Excretion rate - Tier2  MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS

Geographical zone as
[ (- Ts il [ "
B Growing Cattle Feedlot-fed cattle on diets containing > 90.. 157.010 0.02 3.140 1979 N7
i Feedlot-fed cattle on diets containing > 90.. 171216 77.000 0.02 3424 [ Calculat ied 2158 |
il Feedlot-fed catle on diets containing > 50_ 197.231 77.000 0.02 3945 B[ Caleulated 2485\ @7
- Feedlot-fed cattle on diets ining > 90 214758 77.000 0.02 JE OOOOOOOOOOO ted 2706| @7
(i Growing / fattening cattle post-weaning 89.483] 70.300} 0.02 17 = 0.04e|Calculat ted 1445 § 7
I dairy heifers (Region B) 70.300 0.02 280  ofCalculat ed 2237 7
F Other Mature Cattle Bulls used princij for breedit 495 70.300] 0.04 12.620| Cal ted 5302| B 7
[ Cows used to produce offspring for meat 195201 70.300 0.04 7.808 1 ed 3280 7
\* C Growing Cattle Repl: dairy heifers (Region C) Specified 3834 g L
Calculated

If the Volatile Solid excretion rate (kg VS/day) is entered next step is to calculate CH, EF in
worksheet CH, EF for Manure Management, Otherwise, steps 15 & 16 apply

IDCC
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3.A.2 - Manure Management CH, estimates
Volatile Solid excretion per day - Tier 2 Worksheet

15. select the IPCC default Urinary Energy fraction (UE) from the dropdown menu or enter a

user-specific value , at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

16. select the IPCC default Ash content of feed from the dropdown menu or enter a user-specific
value , at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the

Livestock population MMS Usage Average Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2(Simplified) ~ Volatilesolid excretion per day - Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate-Tier2  MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS

Worksheet

Sector: Agricuture, Forestry and Other Land Use 2015
Category: Livestock/Manure management

Subcategory:  3.A2aii - Other cattle

Sheet: Volatile solid excretion per day - Tier 2

Ts
Feedlot-fed cattle on diets containing > 90

¥ . [ 4
Feedlot-fed catile on diets ining > 90.. 171.216 2158| =
Feedlot-fed cattle on diets containing > 90.. 197.231 2485| #
Feedlot-fed cattle on diets ining > 90_. 214.758 2706|
Growing / fattening cattle post-weaning 89.483 1445|
Repl dairy heifers (Region B) 141512 2237 =&
Other Mature Cattle Bulls used princi for breedi 315495 5302| =&
Cows used to produce offspring for meat 195.201 3280 @
Growing Cattle Repl: dairy heifers (Region C) 199.713 38| = ") 2
[ ]
W2y (&)
N WY
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3.A.2 - Manure Management CH, estimates
CH, EF - Tier 2 Worksheet

15. select the IPCC default Urinary Energy fraction (UE) from the dropdown menu or enter a

user-specific value , at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

16. select the IPCC default Ash content of feed from the dropdown menu or enter a user-specific
value , at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the

Population
Livestock population MMS Usage  Average Daily Feed Intake- Tier2 (Detailed) ~ Average Daily Feed Intake - Tier 2 (Simplified) ~ Volatile solid excretion per day - Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretionrate N Excretionrate- Tier 2 MMS - EF for direct N20-N emissions ~ Direct N20 Emissions from MMS
Worksheet
Sector- Agriculture, Forestry and Other Land Use 2015
Category: Livestock/Manure management
Subcategory:  3A.2.aii - Other cattle
Sheet: Volatile solid excretion per day - Tier 2

Data

157.010 0.070 | Cllculat

4 Ts
B Growing Cattle Feedlot-fed cattle on diets containing > 90_.

0.02

| S — e
(i 770 3o lated

I Feedlotfed cattle on diets >90. 171216 7701 002 344 0.070| liculated 2158 &

[l Feedlot-fed cattle on diets containing > S0.- 197.231 770 0.02 35| 0.070| Ciculated 2485 @

e Feedlot-fed cattle on diets containing > 90-. 214.758 7.0 002 a5 0.070| iculated 2706] @

i Growing / fattening cattle post-weaning 89.483) 703 0.02 1.0 0.060 | lliculated 1445 =@

™ dairy heifers (Region B) 141512 70309 002 240 0.08| ficulated 231 =

(i Other Mature Cattle Bulls used principally for breeding purposes 315.435 703 0.04 1240 0.0 | Cliculated 5302 =@

™ Cows used to produce offspring for meat 195.201 7039 004 7.8 0.08|Clficulated 3280 =@

»/c Growing Cattle dairy heifers (Region C) 199.713 65. 0.04 7.89| 0.08 aculaﬁed 384 @ ] )

| =

IDCC
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3.A.2 - Manure Management CH, estimates
CH, Emissions from Manure Management Worksheet

17.select the IPCC default Maximum methane producing capacity (m® CH/kg VS) from the

dropdown menu or enter a user-specific value, at the lower stratum (category/subcategory/subdivision) of
the Livestock Characterisation applied to the Population

Livestock population MMS Usage  Average Daily Feed Intake - Tier2 (Detailed)  Average Daily Feed Intake - Tier 2(Simplified)  Volatile solid excretion per day- Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretion rate -Tier2  MMS - EF for direct N20-N emissions  Direct N20 Emissions from MMS

Sector: Agricuture, Forestry and Other Land Use 2015

IDCC
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3.A.2 - Manure Management N,O
Worksheet:
N excretion rate
N excretion rate - Tier 2
MMS EF for direct N,O-N Emissions

Direct N,O Emissions from MMS

IDCC
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3.A.2 (Manure Management) — Parameters

HI:ME CP
subdivision kgN/ FDDD o
kg animal -
mass/dar | 20151 2020
................................................................................. Daigreows 0T
Orther cattle 0.33 :
.............. High-producing cows for milk production, calved atleastonce (stall) || |10.74:12.88
...................................................................... Calvespre-weaning | 0402 | &
Feedlot-fed cattle on diets containing = 90 % concentrates (female for breeding) 12.09:14 50
..... e 12{:914:1}
....... e e e

........................................................................................................................................................................................

Cows used to produce offspring for meat

........................................................................................................

.............. PP

11.67:14.00

13.34116.00

.............. PP

10.74:12 88

10.01:12.00

.............. PP

10.01:12.00

High-producing cows for milk production, calved at least onece (pasture)

P-..EP].E.-L"-E:IJJ.-E:IJ.‘I: dairy heifers

10.74{ 12 88

.............. T

10.74i12 88

1\

)’

%
QL’:
L-Lh

o

=

o
[
(SR
7
A
W<

0
e
el
o
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3.A.2 - Manure Management N,O estimates
N excretion rate Worksheet

14.To calculate the total N excreted in each MMS, the annual N excretion rate is to be

entered or calculated, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

O IPCC Tier 1, select the IPCC default value from the dropdown menu or enter a user-
specific

Livestock population MMS Usage Average Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2(Simplified)  Volatile solid excretion per day- Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management | N Excretion rate] N Excretionrate-Tier2 MMS - EF for direct N20-Nemissions  Direct N2O Emissions from MMS

206 % | &4 | 9 |

IDCC
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3.A.2 - Manure Management N,O estimates
N excretion rate — Tier 2 Worksheet

14.To calculate the total N excreted in each MMS, the annual N excretion rate is to be

entered or calculated, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

 IPCC Tier 2, Either Enter or Calculate it, at the lower stratum (category/subcategory/subdivision) of the
Livestock Characterisation applied to the Population

Livestockpopulation MMS Usage  Average Daily Feed Intake- Tier2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified) ~ Volatile solid excretion per day - Tier2 ~ CH4 Emission Factor for Manure Management -Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate - Tier 2 MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS

2015
Category: Livestock/Manure management

04 Calculated 0.000
N[ Soecified  © ]9
Calculated
d

If the annual N excretion rate is entered next step is to enter the N,O-N EF in worksheet MMS-
EF for direct N,O-N emissions; Otherwise, steps 15 & 16 apply .
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3.A.2 - Manure Management N,O estimates
N excretion rate — Tier 2 Worksheet

15. select the IPCC default Percent Crude protein in diet (%) from the dropdown menu or enter

a user-specific value, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

Livestock population MMS Usage  Average Daily Feed Intake- Tier2 (Detailed)  Average Daily Feed Intake - Tier 2(Simplified)  Volatile solid excretion per day - Tier2  CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate -Tier2  MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS
Worksheet

2015
Category: Livelmj.k/Mmue management

aaaaaaaaa

(kg N/animaliyr)

3 10.740| Qlculat 0.
High-producing cows t. | [ 10.740| @lculat | 0.251]

16. For each of the following variables:
» Daily N consumed
» Milk Protein Content (PR%)
» Fraction of N retained

either Enter or Calculate the value, at the lower stratum (category/subcategory/subdivision) of the Livestock
Characterisation applied to the Population

®
,:._V' > P‘<e“ ‘“\‘ I D C C
) s
Y e
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3.A.2 (Manure Management) — 20-N EF3

Pasture/Paddock (6 months) + Solid Storage & Spread Liquid Slurry (6 months) + Spread Anaerobic Digester
subdivision e EF;  EF; EF; oy S EF; : EF;. EF; e S EF; |EF; EF;
volatilised Frac(gas) | leaked Frac(leach) volatilised Frac(gas) | leaked Frac(leach) volatilised Frac(gas) | leaked Frac(leach)
Yo kgN-0-N/keN Ve kaN-0-N /kgN Yo keN-0-N /kgN
Dhairy cows 17 2 0.005; 0.01: 00075
Other cattle
High-producing cows for milk production, calved at least once (zall) 23 4 0.005; 0.01 : 0.0075
Calves pre-weaning 23 4 0.005; 0.01 ¢ 0.0075
Feedlot-fed cattle on diets contzining = 90 %o concentrates (female for breeding) 23 4 0.005: 0.01 : 0.0075
Peedlot-fed cattle on diets contzining = 90 % concentrates (female for slaughter) 23 4 0.005: 0.01 : 0.0075
Feedlot-fed cattle on diet: containing = 90 % concentrates (male for breeding) 23 4 0.005: 0.01 : 0.0075
Peedlot-fed cattle on diet: containing = 90 % concentrates (male for slaughter) 23 4 0.005: 0.01 : 0.0075
Growing (Fattening cattle post-weaning 235 4 0.005; 0.01 : 0.0075
Replacement dairy heifers 23 4 0.005: 0,01 ¢ 00075
Bulls used principally for breeding purposes 26 2 0.005: 0.01: 0.0075
Cows uzed to produce offspring for meat 26 2 0.005: 0,01 0.0075
Hiph-producing cows for milk production, calved at least once (pastuee) 17 2 0.005: 0.01: 0.0075
Replacement dairy heifers 17 2 0.005: 0.01: 0.0075

IPCC
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3.A.2 - Manure Management N,O estimates
MMS - EF for direct N,O emissions Worksheet

17. Enter the N,O-N EF, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

Livestock population  MMS L;

sage  Average Daily Feed Intake- Tier 2 (Detailed)  Average Daily Feed Intake - Tier 2 (Simplified) ~ Volatile solid excretion per day - Tier2 ~ CH4 Emission Factor for Manure Management - Tier2  CH4 Emissions from Manure Management N Excretion rate N Excretion rate -Tier 2 MMS - EF for direct N20-Nemissions  Direct N20 Emissions from
Worksheet

Category Livestock /Manure management

Subcategory: 3A2ai- Dairy cows

Sheet: Emission factor for direct N20-N emissions from M|

Data

2015

Pasture/Paddock (6 months) + Solid Storage
Liquid Slurry (6 months) + Spread
Pasture/Paddock (6 months) + Solid Storage

- IPCC
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3.A.2 - Manure Management N,O estimates
Direct N,O emissions from MMS Worksheet

Livestock population MMS Usage  Average Daily Feed Intake- Tier 2 (Detailed) ~ Average Daily Feed Intake - Tier 2(Simplified) ~ Volatile solid excretion per day- Tier2 ~ CH4 Emission Factor for Manure Management - Tier 2 CH4 Emissions from Manure Management N Excretion rate N Excretionrate - Tier 2 MMS - EF for direct N20-Nemissions  Direct N20 Emissions from MMS

Worksheet

Sector- Agrculure, Forestry and Other Land Use 2015
Category: Livestock//Manure management

Subcategory:  3A 2. - Other caitie

Sheet - N20 Emissions from Manure Management Systems

Data
Gas NITROUS OXIDE (N20) v

v
(kg N20-Ni(kg N in MMS)) VA INOLIE ARty

N20(S) = NE(S) * EF3(S) * 447128 N20O(S) *10*-6
0.

| NE EF3(S)

Geographical zone Manure Management System otal N excretion for the MMS i “'mgzo-“ T — Annual direct N20 emissions from Manure Managemenf Annual direct N20 emissions from Manure Managem
- = [ (ka Niyr) <
6

L | | Annual N excretion rate e Total N excretion for the MMS Annual direct N20 emissions from Manure Management Annual direct N20 emissions from Manure
ivestock Subcategory (ko Nfanimalyr) manure handled using MMS in ko Niyr) (kg N20Wyr) Management

E geographical zone o (Gg N20lyr)
Nex(T)

151.833.760

253.221.288]
s Total N excretion for the MMS s o Annual direct N2O emissions from Manure Management Annual direct N2O emissions from Manure Management
Geographical zone Manure Management System [ (ko NAT) MMS e ToORy el
i _ GgNOoNGgNmwwsy | MeWow 69 N20y |
s NE(S; (S) N20(S) * 10~
B Liguid Slurry (6 months) + Spread % ¥ X

- | Number of Animals | Annual N excretion rate Fraction oflivestock category’s Total N excretion for the MMS Annual direct N20O emissions from Manure Management Annaal direct N20' emissions from Manare
Livestock Subcategory Livestock Subdivision (head) (kg N/animaliyr) manure handled using MMS in (kg Niyr) N2OMT) Management
9 ) geographical zone g Ll (Gg
Ts | N(T) * Nex(T) * MS(T S)

E(T,S) * EF3(S) * 44128
Growing Cattle pre-weaning 300,000.000 I [ 6.910,983.000 54,300.581 =
B Feediot-fed cattle on diets containing > 749,111.000 60.085 1.000 45,010,608.310 353,654.780 0354 %
i Feedlotfed catle on diets containing > 186,060.000 65522 1.000 12.191,022.725 95,786.607 00%| =
- Feedlot-fed catle on diets containing > 72.461.000 62492 1,000 4,528,234 957 35,578.989 003 =
! Feedlot-fed catle on diets containing > 708.329.000 n.ﬁ{ 1.000 56.191,639.837 441505.742 0482| 7
- Growing / fattening cattle post-weaning 2,127,959.000] 37.784] 1,000 80,403,262.495 631,739.920 0632 =
dairy heifers (Region B) 443,855,000 44897 1.000 19.927.717.7% 156.574.926 0157 =
Total
| 225,163469.120] 1.769,141.543] 1.769]

[ on factor for direct N2O-N emissions from |
S
Geographical zone Manure Management System TR N R MMS

Annual direct N2O emissions from Manure Management Annual direct N20O emissions from Manure Management
| (kg Niyr) 5 \ (kg N2O/yr) (Gg N20#yr)
5 '—7 - T 203 =NFS):FFyytaazloz

EF3(S) | N20(S) =NE(S) * EF3(S) * 44 /28

N20(S) * 10°-6
B Pasture/Paddock (6 months) + Solid Storage 1,523,952 442
5 Number of Animals | Annual N excretion rate Fraction of livestock category's Total N excretion for the MMS Annual direct N20O emissions from Manure Management Annual direct N20 emissions from Manure
Livestock Subdivision (head) (kg N/animaliyr) manure handled using MMS in (kg NAyr) (kg N20/yr) Management
Y | 9 geographical e Cii (Gg N20/yr)
N(T) | Nex(T) MS(T.S) NE(T,S) = N(T) * Nex(T) * MS(T.S) N2O(T.S) = NE(T,S) * EF3(S) * 4428 N20(T.S) * 10*-6
- il Growing Cattle Replacement dairy heifers (Region C) 23,361.000 I 1,523,952.442 11,973.912 0012] =
Total
| 1,523,952.442] 11,973.912] 0.012]
[Total
| 258,915,585.535 | I 2/034.336.743] 204
Ty
¢ o I c C
N,
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LN rid
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3.C - Aggregate Sources and non-CO, emissions

Activity

Indirect
08 N,O emissions from Manure Management N0

Volume 4, Chapter 10
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3.C.6 - Indirect N,O emissions from Manure Management
Worksheet:
Amount of N loss due to volatilisation
Amount of N loss due to leaching
Indirect N,O emissions due to N volatilisation

Indirect N,O emissions due to N leaching/runoff

IDCC
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3.C.0 (Indirect N,0 emissions from Manure Management) = Parameters & NZO-N EFs

Pasture /Paddock (6 months) + Solid Storage & Spread Liquid Slurry (6 months) + Spread
subdivision o BN et EF; | EF,| EF; o I b EF; | EF,| EF;
volatilised Frac(gas) E leaked Frac(leach) volatilised Frac(gas) E leaked Frac(leach)
% kgN,O-N/kgN % kgN,O-N/kgN
Dairy cows 17 2 0.005¢ 0.01 § 0.0075
Other cattle
High-producing cows for milk production, calved at least once (stall) 23 4 0.005} 0.01 ; 0.0075
Calves pre-weaning 23 4 0.005} 0.01 § 0.0075
Feedlotfed cattle on diets containing > 90 % concentrates (female for breeding) 23 4 0.005} 0.01 § 0.0075
Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter) 23 4 0.005} 0.01 § 0.0075
Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding) 23 4 0.005¢ 0.01 § 0.0075
Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter) 23 4 0.005} 0.01 § 0.0075
Growing/Fattening attle post-weaning 23 4 0.005 0.01 § 0.0075
Replacement dairy heifers 23 4 0.005} 0.01 § 0.0075
Bulls used prindpally for breeding purposes 26 2 0.005¢ 0.01 ; 0.0075
Cows used to produce offspring for meat 26 2 0.005} 0.01 § 0.0075
High-producing cows for milk production, calved at least once (pasture) 17 2 0.005;¢ 0.01 } 0.0075
Replacement dairy heifers 17 2 0.005} 0.01 § 0.0075

IDCC
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Sheet1



				Region		Average		Characterisation		species		category		subcategory		subdivision		Population				TAM		Method		Ca		Tw		Cfi				Milk								Females giving birth				C_Pregnancy		WG		C		MW		Work		DE				FED		NEma		DMI		Ym				Enteric				subdivision		Pasture/Range/Paddock								Pasture/Paddock (6 months)
+ Solid Storage & Spread								Liquid Slurry (6 months)
+ Spread								Anaerobic Digester												subdivision		UE		ASH		Bo				Manure Management				subdivision		Nrate		CP						subdivision		Pasture/Paddock (6 months) + Solid Storage & Spread										Liquid Slurry (6 months) + Spread										Anaerobic Digester

						Annual																										(in_cold)		production				Fat content																																Fermentation																																																										kgN/1,000 kg animal mass/day										N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5		N Fraction				EF3		EF4		EF5

						Temperature												heads																kg/day				%				%														%										%				CH4 EF										EF3		MCF						EF3		MCF						EF3		MCF						EF3		MCF%												m3CH4/kgVS				Tier 1 CH4 EF								%								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)								volatilised Frac(gas)		leaked Frac(leach)

																		2015		2022		kg												2015		2022		2015		2022		2015		2022				kg/day				kg		hours		2015		2022		MJ/kgDMI		MJ/kgDM		kgDM/day		2015		2022		kgCH4/head/yr						2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		%		2015		2022		kgN2O-N/kgN		2015		2022						fraction		fraction		2015		2022		kgCH4/head/yr								2015		2022						%				kgN2O-N/kgN						%				kgN2O-N/kgN						%				kgN2O-N/kgN

				A		26		Basic		Cattle		Dairy cows						2,510		6,226		496.8		Tier 1																																														117				Dairy cows										1.000		1.000		0.005																								Dairy cows										62				Dairy cows		0.47								Dairy cows		17		2		0.005		0.01		0.0075

												Other cattle						5,029		16,904		177.4		Tier 1																																														57				Other cattle		1.000		1.000																																		Other cattle										29				Other cattle		0.33								Other cattle

				B		20		Enhanced		Cattle		Dairy Cows		Mature Dairy Cows		High-producing cows for milk production, calved at least once (stall)		2,509,667		1,556,463		621.0		Detailed Tier 2		0.00				0.386		No		11.5		23.7		3.59		3.88		97.33		91.48		0.1										75.0		78.0								6.50		5.98						High-producing cows for milk production, calved at least once (stall)																		1.000		0.500		0.005		37.000		0.000		0.500				12.970		4.380				High-producing cows for milk production, calved at least once (stall)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (stall)				10.74		12.88				High-producing cows for milk production, calved at least once (stall)												23		4		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Calves pre-weaning		300,000		463,597		157.0		Tier 1																																														0.00				Calves pre-weaning																		1.000		0.750		0.005				0.000		0.250										Calves pre-weaning										17				Calves pre-weaning		0.402								Calves pre-weaning												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		749,111		726,873		405.0		Simplified Tier 2																																77.0		80.0		18.45		NA		8.51		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		186,060		260,935		404.0		Simplified Tier 2																																77.0		80.0		18.45		NA		9.28		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)				12.09		14.50				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		72,461		22,574		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		10.69		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)				10.01		12.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)												23		4		0.005		0.01		0.0075

																Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		708,329		526,175		557.0		Simplified Tier 2																																77.0		80.0		18.45		NA		11.64		6.30		5.80						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)				11.67		14.00				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)												23		4		0.005		0.01		0.0075

																Growing/Fattening cattle post-weaning		2,127,959		1,253,974		236.3		Simplified Tier 2																																70.3		73.4		18.45		NA		4.85		6.30		5.80						Growing/Fattening cattle post-weaning																		1.000		0.750		0.005		37.000		0.000		0.250				---		10.850				Growing/Fattening cattle post-weaning		0.02		0.06		0.283		0.282						Growing/Fattening cattle post-weaning				13.34		16.00				Growing/Fattening cattle post-weaning												23		4		0.005		0.01		0.0075

																Replacement dairy heifers		443,855		509,720		540.0		Detailed Tier 2		0.00				0.322		No		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.48		0.8		621		0.0		70.3		73.4								6.50		5.98						Replacement dairy heifers																		1.000		0.500		0.005		37.000		0.000		0.500				12.970		4.380				Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers												23		4		0.005		0.01		0.0075

														Other Mature Cattle		Bulls used principally for breeding purposes		128,958		101,006		700.0		Simplified Tier 2																																70.3		73.4		18.45		NA		17.10		7.00		6.44						Bulls used principally for breeding purposes										1.000		1.000		0.005		2.000																						Bulls used principally for breeding purposes		0.04		0.08		0.181		0.253						Bulls used principally for breeding purposes				10.01		12.00				Bulls used principally for breeding purposes		26		2		0.005		0.01		0.0075

																Cows used to produce offspring for meat		312,649		361,142		557.0		Simplified Tier 2																																70.3		73.4		18.45		NA		10.58		7.00		6.44						Cows used to produce offspring for meat										1.000		1.000		0.005		2.000																						Cows used to produce offspring for meat		0.04		0.08		0.162		0.224						Cows used to produce offspring for meat				10.01		12.00				Cows used to produce offspring for meat		26		2		0.005		0.01		0.0075

				C		14		Enhanced		Cattle		Dairy Cows		Mature Dairy Cow		High-producing cows for milk production, calved at least once (mix)		132,088		81,919		602.7		Detailed Tier 2		0.17		3		0.386		Yes		11.5		23.7		3.59		3.88		97.33		91.48		0.1		0		0		0		0.0		65.5		68.8								6.50		5.98						High-producing cows for milk production, calved at least once (pasture)										1.000		1.000		0.005		2.000																						High-producing cows for milk production, calved at least once (pasture)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (pasture)				10.74		12.88				High-producing cows for milk production, calved at least once (pasture)		17		2		0.005		0.01		0.0075

												Other Cattle		Growing Cattle		Replacement dairy heifers		23,361		26,827		540.0		Detailed Tier 2		0.17		3		0.322		Yes		0.0		0.0		0.00		0.00		0.00		0.00		0.0		0.40		0.8		602.7		0.0		65.5		68.8								6.50		5.98						Replacement dairy heifers										1.000		1.000		0.005		2.000																						Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88				Replacement dairy heifers		17		2		0.005		0.01		0.0075













Sheet1 (2)



				subdivision		Ym				Enteric		FED		NEma		DMI				subdivision		Pasture/Range/Paddock								Pasture/Paddock
(6 months) +
Solid Storage & Spread								Liquid Slurry
(6 months) +
Spread								Anaerobic Digester												subdivision		UE		ASH		Bo				Manure Management				subdivision		Nrate		CP				Manure Management

										Fermentation																																																																kgN/1,000 kg animal mass/day

						%				CH4 EF																																										MCF%												m3CH4/kgVS				Tier 1 CH4 EF								%				N2O EF

						2015		2022		kgCH4/head/yr		MJ/kgDMI		MJ/kgDM		kgDM/day						2015		2022		N2O EF		MCF%		2015		2022		N2O EF		MCF%		2015		2022		N2O EF		MCF%		2015		2022		N2O EF		2015		2022						fraction		fraction		2015		2022		kgCH4/head/yr								2015		2022		kgN2O-N/kgN

				Dairy cows						117										Dairy cows										1.000		1.000		0.005																								Dairy cows										62				Dairy cows		IPCC default						IPCC default

				Other cattle						57										Other cattle		1.000		1.000		0.005																																Other cattle										29				Other cattle		IPCC default						IPCC default

				High-producing cows for milk production, calved at least once (stall)		6.50		5.98												High-producing cows for milk production, calved at least once (stall)																		1.000		0.500		0.005		37.000		0.000		0.500		0.001		12.970		4.380				High-producing cows for milk production, calved at least once (stall)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (stall)				10.74		12.88

				Calves pre-weaning						0.00										Calves pre-weaning																		1.000		0.750		0.005				0.000		0.250		0.001								Calves pre-weaning										17				Calves pre-weaning		0.402

				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		6.30		5.80				18.45		NA		8.51				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250		0.001		---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for breeding)				12.09		14.50

				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		6.30		5.80				18.45		NA		9.28				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250		0.001		---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)		0.02		0.07		0.162		0.224						Feedlot-fed cattle on diets containing > 90 % concentrates (female for slaughter)				12.09		14.50

				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		6.30		5.80				18.45		NA		10.69				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)																		1.000		0.750		0.005		37.000		0.000		0.250		0.001		---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for breeding)				10.01		12.00

				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		6.30		5.80				18.45		NA		11.64				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)																		1.000		0.750		0.005		37.000		0.000		0.250		0.001		---		10.850				Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)		0.02		0.07		0.181		0.253						Feedlot-fed cattle on diets containing > 90 % concentrates (male for slaughter)				11.67		14.00

				Growing/Fattening cattle post-weaning		6.30		5.80				18.45		NA		4.85				Growing/Fattening cattle post-weaning																		1.000		0.750		0.005		37.000		0.000		0.250		0.001		---		10.850				Growing/Fattening cattle post-weaning		0.02		0.06		0.283		0.282						Growing/Fattening cattle post-weaning				13.34		16.00

				Replacement dairy heifers		6.50		5.98												Replacement dairy heifers																		1.000		0.500		0.005		37.000		0.000		0.500		0.001		12.970		4.380				Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88

				Bulls used principally for breeding purposes		7.00		6.44				18.45		NA		17.10				Bulls used principally for breeding purposes										1.000		1.000		0.005		2.000																						Bulls used principally for breeding purposes		0.04		0.08		0.181		0.253						Bulls used principally for breeding purposes				10.01		12.00

				Cows used to produce offspring for meat		7.00		6.44				18.45		NA		10.58				Cows used to produce offspring for meat										1.000		1.000		0.005		2.000																						Cows used to produce offspring for meat		0.04		0.08		0.162		0.224						Cows used to produce offspring for meat				10.01		12.00

				High-producing cows for milk production, calved at least once (mix)		6.50		5.98												High-producing cows for milk production, calved at least once (pasture)										1.000		1.000		0.005		2.000																						High-producing cows for milk production, calved at least once (pasture)		0.04		0.08		0.192		0.222						High-producing cows for milk production, calved at least once (pasture)				10.74		12.88

				Replacement dairy heifers		6.50		5.98												Replacement dairy heifers										1.000		1.000		0.005		2.000																						Replacement dairy heifers		0.04		0.08		0.192		0.222						Replacement dairy heifers				10.74		12.88






3.C.6 - Indirect N,O Emissions from Manure Management
Amount of N loss due to volatilization Worksheet

18. select the IPCC default Fraction of N volatilized (%) from the dropdown menu or enter a

user-specific value, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation
applied to the Population

Amount of manure N loss dueto volatilisation of NH3and NOXx  |ndirect N20 emissions due: Amount of manure N loss due to leaching  Indirect N20 emissions due toleaching and runoff from Manure Management

|Worksheet

Sector: Agricuture, Forestry and Other Land Use 2015
oy Aot Eovos ] o 009 Exsatorm Sorieoes o Cord

Subcategory:  3.C.6 - Indirect N20 Emissions from manure management

Sheet: Amourt of manure N loss due to volatilisation of NH3 and NOx

Livestock Subdivision

S
Pasture/Paddock (6 months) + Solid.. | Dairy Cows

- 917 17.000 36365.951| 7
e Other Catlle Other Mature Cattle Bulls used principally for breeding p_ 12,891,138 26.000 335169393 7
™ Cows used to produce offspring for... 9,337,023, 26.000 5027626240 %
Liquid Slurry (6 months) + Spread | Dairy Cows. Mature Dairy Cows High: i that have calv_. 129.090.077.* 23.000 28993817886 7
™ Qther Cattle Growing Catlle Calves pre-weaning 6,910,983 23.000 1589526090 %
i Feedlot-fed catlle on diets containin.. 45,010,608 3,000 10352439911 7
i Feedlot-fed catlle on diets containin.. 12,181,022 23,000 2803935221 %
Feedlot-fed catle on diets containin.. 4,528,234 23.000 1041494040 @
™ Feedlot-fed catile on diets containin.. 56,191,639, 23.000 12924077.163] 7
Growing / fattening cattle post-weani 80.403,262. 23.000 18492.750.374| =
> dairy heifers (Region B) 19.927.717. 23.000 4583375093 % | 2
i Pasture/Paddock (6 months) + Solid.. | Dairy Cows. Mature Dairy Cows High-producing cows that have calv._. 11,131,750 7.000 1892397544 @
™ Other Cattle Growing Cattle Replacement dairy heifers (Region C) 1,523,952, 17.000 259071915| =@
Tota
| ] 396,321,330, | 91.348573.827|

. IDCC
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3.C.6 - Indirect N,O Emissions from Manure Management
Indirect N,O emissions due to volatilization Worksheet

19. select the IPCC default EF, from the dropdown menu or enter a user-specific value, at the lower
stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Amount of manure N loss due to volatilisation of NH3and NOx  Indirect N20 emissions due to lisation from M: Amount of manure N loss due toleaching  Indirect N20 emissions due toleaching and runeff from Manure Management

Worksheet

Sector: Agricuiture, Forestry and Other Land Use 2015
Category: Aggregate Sources and Non-CO2 Emissions Sources on Land

Subcategory:  3.C.6- Indirect N20 Emissions from manure management

Sheet - Indirect N20O emissions due to volatilisation from Manure Management

¢ U 0.01
89,160,738 486 0.01
1151‘69'H

91,348573.827] | 1,435,477.589]

-
Fam I DC C
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3.C.6 - Indirect N,O Emissions from Manure Management
Amount of N loss due to leakage/runoff Worksheet

20. select the IPCC default Fraction of N leaked (%) from the dropdown menu or enter a user-

SpeCifiC value, at the lower stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to
the Population

Amount of manure N loss dueto volatilisation of NH3and NOx  Indirect N2O ions due to volatilisation from M M. Amount of manure N loss due to leaching  Indirect N20 emissions due toleaching and runoff from Manure Management
Workshest
Sector: Agricuture. Forestry and Other Land Use 2015
Category: Aggregate Sources and Non-CO2 Emissions Sources on Land
Subcategory:  3.C.6 - Indirect N20 Emissions from manure management
Sheet: Amount of manure N loss due to leaching
a
A Pasture/Paddock (6 months) + Solid.. | Dairy Cows L i 213.917. 2.000 4278347 &
Other Cattle Other Mature Cattle Bulls used principally for breeding pu... 12,891,138. 2.000 257822798 @
Cows used to produce offspring for. 19,337,023 2.000 386.740480| &
Liquid Slurry (6 months) + Spread Dairy Cows Mature Dairy Cows High-producing cows that have calve.. 126,060,077 4.000 5042403111 %
Other Cattle Growing Cattle Calves pre-weaning 6.910.983 4.000 276439.320| &
Feedlot-fed cattle on diets containing... 45,010,608. 4,000 1.800424332| %
cattle on diets ini 12,191,022, 4.000 487640909| &
Feedlot-fed cattle on diets containing... 4528234, 4.000 181,129.398| #
Feedlot-fed cattle on diets ini 56,191,639 4.000 2247665.593| 7
Growing / fattening cattle post-weani... 80,403,262 4.000 3216,130.500| &
Repl. dairy heifers (Region B) 19.827.717. 4000 797.108.712| @ o L)
Pasture/Paddock (6 months) + Solid.. | Dairy Cows Mature Dairy Cows High ing cows that have calve... 11.131.750. 2.000 222635.005| %
Other Catile Growing Cattle Replacement dairy heifers (Region C) 1.523,952. 2.000 30479.043| 7
Total
| | 396.321.330.918 | 14,950.857.556

[ ]
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3.C.6 - Indirect N,O Emissions from Manure Management
Indirect N,O emissions due to volatilization Worksheet

21. select the IPCC default EF, from the dropdown menu or enter a user-specific value, at the lower
stratum (category/subcategory/subdivision) of the Livestock Characterisation applied to the Population

Amount of manure N loss dueto volatilisation of NH3and NOx  Indirect N20 emissions due to volatilisation from Manure Management  Amount of manure N loss due to leaching  Indirect N20 emissions due toleaching and runoff from Manure Management
Worksheet

Sector: Agriculture, Forestry and Other Land Use 2015
Category: Aggregate Sources and Non-CO2 Emissions Sources on Land

Subcategory:  3C.6 - Indirect N20 Emissions from manure management

Sheet: Indirect N2O emissions due to leaching and runoff from Manure Management

[ ]
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3.A - Livestock

Activity
3.A1 Enteric Fermentation CH,
3.A.2 Manure Management CH,-N,0

Volume 4, Chapter 10
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Activity Data - Livestock 3.A-CH, & N,O

Activity Data

Equation

IPCC Default

Any Approach Annual Average Population (AAP) 10.1
3A1&3A.2 Tier 1 Approach Basic Characterisation of Population Section 10.2.2 (para 2)
Tier 2 Approach Enhanced Characterisation of Population Table 10.1
3.A.2 Any Approach Manure Management Systems (MMS) Table 10.18

IDCC
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Methodology - Livestock 3.A.1

Methodological Approach Equation IPCC Default
IPCC Tier 1 methodological approach 10.19-10.20 Table 10.11 EF for Cattle & Table 10.10 EF for Others
IPCC Tier 2 methodological approach 10.19 -10.20
Emission Factor (EF) 10.21 Table 10.12 Ym for Cattle/Buffalo & Table 10.13 Ym for Sheep

Daily Gross Energy Intake (GE)

As calculated from Average Daily Feed Intake

IDCC
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Tier 2 Approach

Average Daily Feed Intake

Average Daily Feed Intake - Tier 2 - Livestock 3.A - CH,, N,O

Parameter

Net Energy for Maintenance [NEm]

Equation

10.3 & 10.2 for Cfi coq

IPCC Default

Table 10.4 for Cf; — Tables 10.10 & 10A.1-9 for animal weight

Net Energy for Activity [NEa]

10.4 (Cattle/Buffalo) — 10,5 (Sheep)

Tables 10.5 for Ca - Table 10A.1-3 for feeding situation — Table 10.10 & 10A.9 for animal weight

Net Energy for Growth [NEg]

10.4 (Cattle/Buffalo) — 10.5 (Sheep)

Tables 10A.1-6 for animal weight & gain — Table 10.6 for constants

Net Energy for Lactation [NEI]

10.8 (Cattle/Buffalo) — 10.9-10 (Sheep)

Tables 10A.1-3 for milk production - Fat content

B}
2
§ Net Energy for Work - Net energy for Wool 10.11 - 10.12 Tables 10A.1-3 for work
Net Energy for Pregnancy [NEp] 10.13 Tables 10.7 for Cpregnancy - Tables 10A.1-3 for pregnancy
Ratio of Net Energy - Maintenance (REM) 10.14 N
available for: : Gain (REG) 10.15 Table 10.2 for Digestibility
Daily Gross Energy Intake (GE) 10.16 Table 10.2 for Digestibility
Table 10.8 for dietary net energy concentration

2 1017
'Té. Daily Dry Matter Intake (DMI) 10.18a Tables 10A.1-3 for animal weight
E 10.18b

Table 10.2 for Digestibility

INTERGOVERNMENTAL PANEL oN ClimaTe chanee
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Methodology - Livestock 3.A.2 - CH,

3.A.2 - Methodological Approach

Equation

IPCC Default

IPCC Tier 1 methodological approach [CHy] 10.22 Table 10.14 EF for Cattle/Buffalo/Swine & Table 10.15 EF for Others
IPCC Tier 2 methodological approach [CHy] 10.22
Emission Factor (EF) 10.23 Tables 10A.4-9 for B, — Table 10.17 for MCF
Volatile Solid Excretion Rate (VS) 10.24 Table 10.2 for Digestibility - ASH no default
Urinary energy (UE) UE*GE 0.02 UE for ruminants fed with 285% grain or swine — 0.04 UE for other ruminants

Daily Gross Energy Intake (GE)

As calculated from Average Daily Feed Intake

Any IPCC methodological approach [Direct N,O]

10.25

Table 10.21 EF

IDCC
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Population’s Parameters - Livestock 3.A.2 - Direct N,O

Parameter Equation IPCC Default
Tier 1 Approach N excretion rate 10.30 Table 10.19 for Nrate - Tables 10.10 & 10A.1-9 for animal weight
N excretion rate 10.31 Table 10.20 for N retention
N intake 10.32 Table 10.20 for N retention
Tier 2 Approach CP% | [1.9+0.4*%Fat] Tables 10A.1-3 for Fat content

Daily Gross Energy Intake (GE)

N retention

As calculated from A

10.33

verage Daily Feed Intake

Tables 10A.1-3 for weight gain - Tables 10A.1-3 for milk production - Milk PR% no default

IDCC
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3.C - Aggregate Sources and Non-CO, emissions sources on land

Activity

3.C.6 Indirect N,O emissions from Manure Management N,O

L
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Methodology - (Livestock) 3.C.6 - Indirect N,O

3.C.6 - Methodological Approach

Equation IPCC Default
IPCC Tier 1 methodological approach Volatilization 10.27 Table 11.3 EF
IPCC Tier 2 methodological approach Leakage 10.29 Table 11.3 EF

IDCC
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Activity Data - (Livestock) 3.C.6 - Indirect N,O

Activity Data Equation IPCC Default
Any Approach Total N in manure As calculated in 3.A.2
Any Approach Manure management systems (MMS)

Table 10.18

IDCC
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Population’s Parameters - (Livestock) 3.C.6 - Indirect N,O

Parameter Equation IPCC Default
Tier 1 Approach N_volatilization 10.26 Table 10.22 for Fracgasus
Tier 2 Approach N_leaching 10.28 Fracieachms [Typical 1-20]

IDCC
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