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The	Australian	government	has	established	the	Emissions	Reduction	Fund	(ERF)	to	encourage	

the	adoption	of	management	strategies	that	result	in	either	the	reduction	of	greenhouse	gas	

emissions	or	the	sequestration	of	atmospheric	CO2-C.		The	ERF	is	enacted	through	the	Carbon	

Credits	(Carbon	Farming	Initiative)	Act	2011	(CFI).		Under	the	Emissions	Reduction	Fund,	

businesses,	farmers	and	community	groups	can	earn	carbon	credits	by	undertaking	projects	to	

reduce	emissions	or	sequester	carbon.		These	projects	must	be	in	accordance	with	approved	

methods.		Methods	set	out	the	rules	for	the	Fund.		They	define	which	activities	are	eligible	and	

how	abatement	is	to	be	measured,	verified	and	reported.  A	range	of	methods	have	been	

approved	for	all	sectors	of	the	economy	including	flaring	methane	gas	at	landfills,	increasing	soil	

carbon,	upgrading	equipment	to	improve	energy	efficiency	and	regenerating	native	vegetation.		

All	methods	must	comply	with	Offsets	Integrity	Standards	set	out	in	legislation.		These	standards	

ensure	only	genuine	emissions	reductions	can	be	credited	and	that	methods	used	within	the	

Fund	are:	

• Additional:	Abatement	is	unlikely	to	occur	in	the	ordinary	course	of	events.

• Measureable	and	verifiable:	Abatement	must	be	able	to	be	measured	and	verified.

• Eligible:	Emissions	reductions	credited	must	be	able	to	be	counted	towards	Australia’s

climate	change	targets	and	not	be	inconsistent	with	the	carbon	accounting	practices

used	within	the	Australian	Greenhouse	Gas	Inventory	reporting.

• Evidence	base:	Methods	must	be	supported	by	clear	and	convincing	evidence,

statistically	defensible	and	supported	by	relevant	scientific	results	published	in	peer-

reviewed	literature.

• Material:	Project	abatement	and	related	significant	emissions	should	be	accounted	for.



June	22,	2017	

	 2	

• Conservative:	Estimates,	assumption	and	projections	used	in	the	method	should	be	

conservative.	

Once	approved	and	implemented,	the	methods	can	be	used	to	generate	Australian	Carbon	

Credit	Units	(ACCUs).		One	ACCU	equates	to	an	emission	avoidance	or	sequestration	of	one	

tonne	of	carbon	dioxide	equivalent	(CO2-e)	and	can	be	sold	to	the	Australian	government	or	in	a	

secondary	market	to	generate	income.		To	ensure	any	ACCUs	purchased	by	the	Australian	

government	are	not	offset	by	significant	increases	above	business	–as-usual	levels	in	emissions	

elsewhere	in	the	economy,	the	ERF	also	developed	a	safeguarding	mechanism.		Under	the	

safeguard	mechanism,	facilities	with	direct	emissions	in	excess	of	100,000	tCO2-e	per	year	are	

required	to	keep	their	net	emissions	at	or	below	a	baseline	level	defined	by	the	Australian	Clean	

Energy	Regulator	(CER).		Such	facilities	can	surrender	ACCUs	they	have	generated	or	purchased	

from	others	(excluding	ACCUs	purchased	by	the	Australian	government)	to	offset	emissions	over	

the	established	baseline	values.			

It	is	a	requirement	for	a	successful	project	that	any	sequestered	carbon	must	remain	out	of	the	

atmosphere	for	the	duration	of	the	permanence	period	which,	can	be	either	for	100	or	25	years.		

If	a	period	of	25	years	is	selected,	a	20%	discount	is	applied	to	the	net	abatement	in	order	to	

calculate	the	number	of	ACCUs	that	a	project	can	be	awarded.	

A	list	of	the	various	methods	available	to	individuals	or	organisations	under	the	ERF	is	accessible	

(www.environment.gov.au/climate-change/emissions-reduction-fund/methods)	as	well	as	links	

to	documents	with	details	of	how	they	are	to	be	implemented.		Amongst	these	methods,	two	

soil	carbon	sequestration	methods	exist:	

• The	first	method,	"Sequestering	carbon	in	soils	in	grazing	systems"	is	based	on	the	direct	

measurement	of	changes	in	soil	organic	carbon	stocks	obtained	through	the	collection	

and	analysis	of	soil	samples	over	time.			

• The	second	method,	"Estimating	sequestration	of	carbon	in	soil	using	default	values"	is	

based	on	the	use	of	default	rates	of	soil	carbon	change	predicted	using	simulation	

results	obtained	by	applying	the	Full	Carbon	Accounting	Model	(FullCAM)	modelling	

system	developed	for	and	used	within	the	Australian	National	Greenhouse	Gas	

Inventory	(Richards	and	Evans	2004;	Skjemstad	and	Spouncer	2003).			
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Common	to	both	soil	carbon	methods	are	the	definitions	of	a	project,	a	project	area	and	carbon	

estimation	areas	(CEAs)	(Figure	1).		A	project	is	defined	as	a	set	of	activities	that	are	additional	to	

the	business-as-usual	condition	and	are	implemented	to	avoid	greenhouse	gas	emissions	or	

sequester	carbon.		The	project	area	defines	the	spatial	extent	on	which	an	offsets	project	is	

carried	out.		A	CEA	defines	the	area	over	which	changes	in	soil	carbon	stocks	will	be	measured	

or	modelled	in	response	to	the	applied	new	management	practices.		Multiple	CEAs	may	exist	

within	a	project	area.		The	project	area	and	CEA	boundaries	do	not	need	to	be	rectangular,	nor	

do	they	need	to	be	contiguous.		An	exclusion	zone	is	land	in	the	project	area	where	the	new	

management	practices	are	not	implemented	and	may	include	land	that	is	not	used	for	primary	

production	such	as	a	residential	building	and	immediate	surrounds.	Accurate	definition	of	

boundaries	and	total	area	encompassed	within	each	CEA	and	exclusion	zones	are	required.			

	

	
Figure	1.		Schematic	representation	of	the	relationship	between	land	title	boundary,	project	
area	and	carbon	estimation	areas.	

	

Method	1:	Sequestering	carbon	in	soils	in	grazing	systems	

The	“Sequestering	carbon	in	soils	in	grazing	systems”	was	the	first	soil	carbon	method	

developed	for	use	in	the	ERF.		The	method	was	designed	to	quantify	the	magnitude	and	

certainty	of	soil	carbon	change	within	CEAs	of	any	size,	and	assumed	that	no	prior	information	

pertaining	to	the	spatial	variation	in	soil	carbon	stocks	across	the	CEA	was	available.		Under	this	

method,	a	project	proponent	measures	baseline	soil	carbon	stocks	to	a	minimum	depth	of	30	

cm,	implements	new	management	activities	that	would	not	have	occurred	under	a	business-as-

usual	condition	and	measures	future	soil	carbon	stocks	at	nominated	intervals	through	time	for	

each	CEA	included	in	a	project.		A	project	proponent	is	a	person	or	organisation	who	is	legally	
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responsible	for	the	ERF	project	and	has	the	legal	right	to	carry	out	the	project	and	receive	

Australian	Carbon	Credit	Units	(ACCUs)	generated	by	that	project.		A	summary	of	the	main	

aspects	of	this	methodology	follows.		More	detailed	presentations	of	the	requirements,	

guidelines	and	calculations	related	to	sampling	design,	soil	analysis	and	derivation	of	carbon	

stocks	for	this	method,	as	well	as	an	Excel	based	calculator	to	facilitate	calculations	of	the	

temporal	soil	carbon	stock	changes,	can	be	found	at	www.environment.gov.au/climate-

change/emissions-reduction-fund/methods/sequestering-carbon-in-soils.			

Sampling	design		

The	method	uses	a	stratified	simple	random	sampling	design	(Figure	2)	in	which	a	CEA	is	divided	

into	equal	area	strata	(n=9	for	Figure	2).	Soil	samples	randomly	located	within	the	strata	are	

combined	to	form	composite	samples.	Each	composite	sample	comprises	one	sample	from	each	

stratum.	The	CEA	is	repeatedly	sampled	through	time	(t0,	t1,	…,tn).		The	stratification	and	

compositing	across	strata	is	completed	to	reduce	the	impact	of	spatial	variation	in	soil	carbon	

stocks	within	the	CEA	on	the	minimum	detectable	temporal	change	in	soil	carbon	stock.		A	

minimum	of	three	strata	and	three	composite	samples	for	a	CEA	is	defined	for	the	method;	

however,	it	is	recommended	that	the	number	of	strata	and	composites	are	increased	to	the	

maximum	that	can	be	afforded	to	ensure	that:		

• the	composite	samples	are	representative	of	the	CEA,		

• the	variance	between	composite	samples	collected	at	any	individual	time	is	

reduced,	and	therefore	

• the	ability	to	detect	temporal	change	in	soil	carbon	stocks	is	increased.	

Although	the	stratification	must	remain	fixed	once	the	baseline	sampling	has	been	completed,	

the	number	of	composite	samples	collected	can	be	increased	or	decreased	in	subsequent	

sampling	events	to	optimise	the	desired	balance	between	sampling	cost	and	minimum	

detectable	change.		

Sample	collection,	processing	and	analysis	of	soils	

The	collection	of	soil	samples	is	to	occur	using	coring	devices	with	a	minimum	internal	diameter	

of	4	cm.		To	be	consistent	with	the	Australian	National	inventory	Report	(NIR)	and	IPCC	

recommendations	(Penman	et	al.	2003;	Richards	2001)	the	collection	of	soil	to	a	minimum	
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depth	of	30	cm	was	adopted;	however,	proponents	may	nominate	to	collect	additional	soil	to	

depths	>30cm.		Where	soil	to	depths	>30	cm	is	collected,	the	0-30	cm	and	>30	cm	soil	samples	

must	be	prepared	and	analysed	separately	and	their	respective	carbon	stocks	reported	

separately	to	allow	consistency	with	NIR	practices	(http://www.environment.gov.au/climate-

change/greenhouse-gas-measurement/publications#national).		Processing	of	collected	samples	

includes	air-drying,	weighing,	crushing,	sieving,	mixing	and	sub-sampling	of	the	collected	

composite	samples	for	analysis	of	organic	carbon	and	water	content	(Figure	3).		

	

	
Figure	2.		Sampling	design	defined	for	the	“Sequestering	carbon	in	soils	in	grazing	systems”	ERF	
methodology	where	a	CEA	was	divided	into	9	equal	area	strata	and	three	composite	soil	samples	
were	collected	across	the	strata	during	each	temporal	soil	sampling	event.			

	

Determining	soil	carbon	stock,	equivalent	mass	and	equivalent	mass	soil	

carbon	stock	

Using	the	data	identified	in	Figure	3	and	the	volume	of	soil	sampled,	the	mass	of	soil	collected	

from	each	layer	(Equation	[1])	and	the	stock	of	organic	carbon	present	in	each	layer	of	the	CEA	

(Equation	[2])	are	calculated.		An	equivalent	soil	mass	corresponding	to	the	10th	decile	of	all	soil	

masses	obtained	during	the	baseline	sampling	is	defined	and	all	carbon	stock	values	(baseline	

values	and	those	derived	for	subsequent	sampling	events)	are	adjusted	to	provide	the	mass	of	

carbon	associated	with	the	equivalent	mass	of	soil	(Equation	[3]).		The	equivalent	mass	

approach	was	adopted	to	account	for	variations	that	may	occur	in	soil	bulk	density	in	response	

to	the	altered	management	practices	and	to	also	reduce	the	impact	of	error	that	may	occur	

during	sample	collection	(e.g.	collecting	30.2	cm	instead	of	30.0	cm).		Where	two	soil	layers	are	
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sampled,	the	calculations	become	more	complex,	but	are	all	presented	in	the	Carbon	Credits	

(Carbon	Farming	Initiative)	(Sequestering	Carbon	in	Soils	in	Grazing	Systems)	Methodology	

Determination	2014	(www.legislation.gov.au/Details/F2015C00582)	

	

	
Figure	3.		Processing	required	for	collected	samples.	
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Quantifying	the	temporal	changes	in	equivalent	mass	soil	carbon	stock	

Two	approaches	were	developed	to	quantify	the	temporal	change	in	equivalent	soil	mass	

carbon	stocks.		After	the	baseline	and	t1	sampling	events	occurred,	a	one	tailed	t-test	assuming	

unequal	variance	across	time	is	used	to	define	the	carbon	stock	change	associated	with	a	60%	

probability	of	exceedance.		Since	it	is	difficult	to	be	confident	that	the	temporal	change	in	
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carbon	stock	measured	between	two	points	in	time	reflects	a	true	temporal	trend,	the	change	in	

soil	carbon	stock	at	t1	is	discounted	to	50%	of	the	calculated	change.		Once	three	or	more	

temporal	measurements	of	equivalent	mass	soil	carbon	stocks	are	completed,	a	regression	

approach	is	used	to	define	the	rate	of	equivalent	soil	mass	carbon	stock	change	(Figure	4).		In	

this	approach,	the	magnitude	and	standard	error	of	the	slope	of	the	regression	line	obtained	for	

equivalent	soil	mass	carbon	stock	expressed	as	a	function	of	the	duration	of	the	project	area	is	

calculated.		These	values	are	used	to	define	the	slope	(annual	change	in	equivalent	soil	mass	

carbon	stock)	associated	with	a	60%	probability	of	exceedance,	which	is	then	multiplied	by	the	

number	of	years	the	project	has	been	running	and	the	area	of	the	CEA,	to	define	the	amount	of	

carbon	sequestration	that	has	occurred.		The	method	also	takes	into	account	any	changes	in	

emissions	of	methane	or	nitrous	oxide	in	response	to	the	altered	management	practices	and	

awards	ACCUs	on	the	basis	of	the	net	greenhouse	gas	balance	(i.e.	CO2-e	associated	with	the	

carbon	sequestered	minus	the	CO2-e	associated	with	any	enhanced	emission	of	other	

greenhouse	gases).	

	

	
Figure	4.		Example	of	the	approach	used	to	quantify	equivalent	mass	soil	carbon	stock	change	
using	the	regression	approach.		(a)	Shows	the	results	obtained	from	temporal	measurements	of	
equivalent	soil	mass	carbon	stocks	within	a	CEA	and	the	fitted	regression	line	and	its	associated	
statistics.		(b)	Indicates	how	the	magnitude	and	standard	error	of	the	slope	of	the	regression	
equation	defined	in	(a)	can	be	used	to	define	the	cumulative	probability	of	exceeding	a	
particular	rate	of	change	of	equivalent	soil	mass	carbon	stock.		
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Current	developments	within	the	direct	measurement	method	

From	the	onset	of	the	development	of	this	method	it	was	identified	that	the	sampling	design	

may	not	provide	the	most	efficient	approach	to	quantify	the	magnitude	and	certainty	of	carbon	

stocks	within	a	CEA.		However,	it	was	intended	to	provide	an	approach	that	could	be	

implemented	universally.		The	Department	of	the	Environment	and	Energy	is	developing	a	new	

ERF	method,	drawing	on	lessons	learned	from	implementation	of	the	existing	method.		

The	new	method	will	include:		

• new	sample	design	approaches	that	use	prior	spatial	information	(e.g.	soil	maps,	yield	

maps,	elevation,	etc.)	to	divide	a	CEA	into	spatial	strata	that	do	not	have	to	be	equal	in	

size	and	contain	more	homogenous	soil	conditions,	

• land	management	activities	associated	with	cropping,	grazing	and	mixed	systems	and	

horticultural,	and		

• additional	approaches	to	quantifying	the	organic	carbon	content	of	soils	including	

various	sensors	(e.g.	visible-near	infrared	or	mid-infrared	sensors)				

	

Method	2:	Estimating	carbon	sequestration	in	soil	with	default	

vales	

In	the	second	method	currently	available	for	landholders	to	generate	ACCUs,	three	project	types	

that	can	receive	ACCUs	have	been	defined:	sustainable	intensification,	stubble	retention	and	

conversion	to	pastures.		Eligible	lands	and	associated	default	rates	of	soil	carbon	sequestration	

associated	with	each	project	type	were	defined	using	an	updated	version	of	FullCAM	and	its	

associated	data	tables	that	were	used	to	prepare	Australia’s	2015	submission	to	the	United	

Nations	Framework	Convention	on	Climate	Change	(UNFCCC).		This	approach	used	a	method	

consistent	with	the	2006	IPCC	Guidelines	for	National	Greenhouse	Gas	Inventories	(IPCC	2006)	in	

conjunction	with	techniques	described	in	the	2013	Revised	Supplementary	Methods	and	Good	

Practice	Guidance	for		Arising	from	the	Kyoto	Protocol	(IPCC,	2014).		A	mapping	tool	is	available	
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for	project	proponents	to	complete	the	task	of	defining	whether	a	potential	project	area	and	its	

CEAs	reside	within	eligible	lands	and	if	so	what	the	default	rates	of	soil	carbon	sequestration	

are.			

The	area	that	was	used	for	simulation	(totaling	34	million	hectares)	in	the	FullCAM	was	

croplands	as	identified	in	the	ABARES	Catchment	Scale	Land	Use	of	Australia	2014	(version	5)	

which	was	provided	by	the	Department	of	Agriculture	at	the	mapping	scale	of	1:25	000	to	1:250	

000	(http://data.daff.gov.au).		For	each	of	the	three	project	types	(sustainable	intensification,	

conversion	from	continuous	cropping	to	continuous	pasture	and	stubble	retention)	changes	

were	made	to	the	National	Inventory	System	database	to	reflect	the	definitions	of	the	

simulations..		For	example,	sustainable	intensification	the	factual	simulation	applied	the	yields	

contained	within	the	2015	database	(business	as	usual)	and	the	counter-factual	applied	a	20%	

increase	in	biomass.	

For	the	factual	and	counter-factual	simulations	the	soil	carbon	value	after	25	years	was	

aggregated	within	an	SA2	(Statistical	Area	–	level	2	defined	by	the	Australian	Bureau	of	

Statistics).		The	difference	in	soil	carbon	values	between	the	factual	and	counter-factual	

simulations	was	then	divided	by	the	number	of	hectares	simulated	and	the	25	years	within	a	

given	SA2	to	generate	an	average	soil	carbon	stock	change	per	hectare	per	year.	This	value	was	

then	assigned	to	the	SA2.	

A	histogram	of	the	resulting	soil	carbon	per	hectare	per	year	value	for	each	SA2	was	generated	

to	determine	the	Jenks	Natural	Breaks	in	the	data	to	enable	a	three	class	regionalisation	of	the	

sequestration	values.	The	three	classes	were	defined	as	follows.	

• Marginal	Benefit	-	marginal	difference	between	the	factual	and	counter-factual	
scenarios	was	observed	on	a	per	hectare	per	year	basis	after	25	years	at	the	SA2	
scale.	The	class	was	defined	at	the	boundary	of	the	first	natural	break	(Jenks)	in	the	
histogram.	

• Some	Benefit	–	the	class	falling	between	the	first	natural	break	(Jenks)	in	the	
histogram	and	the	40th	percentile	of	the	tail	of	the	histogram	

• More	Benefit	–	the	remainder	of	the	scenario	results.	

The	resultant	rates	of	soil	carbon	sequestration	expressed	in	t	CO2-e	ha-1	y-1	for	each	class	within	

each	project	type	are	given	in	Table	1.		An	example	of	the	maps	derived	to	define	eligibility	and	

sequestration	rate	for	the	Sustainable	intensification	project	type	is	shown	in	Figure	5.	
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Table	1.		Default	values	for	soil	carbon	sequestration	defined	for	each	of	the	three	project	types		

Project	Type	
Sequestration	value	(t	CO2-e	ha-1	year-1)	

Marginal	benefit	 Some	benefit	 More	benefit	

Sustainable	intensification	 0.11	 0.59	 1.65	

Stubble	retention	 0.07	 0.29	 0.73	

Conversion	to	pasture	 0.22	 0.44	 0.84	

	

	

		
Figure	5.		Delineation	of	non-eligible	and	eligible	lands	for	Sustainable	intensification	projects	
and	the	areas	associated	with	each	of	the	three	levels	of	soil	carbon	sequestration	benefit	
predicted	using	the	soil	carbon	component	of	the	FullCAM	simulation	model.			

	

The	land	area	to	be	included	in	a	project	must	be	stratified	into	one	or	more	CEAs,	and	a	single	

project	type	and	associated	management	activity	must	be	specified	for	each	CEA.		It	is	possible	
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to	allocate	different	project	types	to	different	CEAs	within	a	single	project.		Delineation	of	the	

project	and	CEA	boundaries	as	well	as	project	types	and	management	activities	to	be	applied,	

must	accompany	the	request	for	project	approval	so	an	assessment	of	eligibility	can	be	

completed.	

Each	project	type	has	specific	conditions	and	activities	that	must	be	satisfied	and	implemented,	

respectively,	for	a	sequestration	project	to	be	approved	and	ACCUs	awarded.		The	conditions	

and	activities	are	outlined	in	detail	in	a	series	of	documents	that	can	be	found	on	the	web	site	

describing	this	method	(www.environment.gov.au/climate-change/emissions-reduction-

fund/methods/sequestration-carbon-modelled-abatement-estimates).		In	the	next	sections	a	

summary	of	some	of	the	main	points	associated	with	each	project	type	is	provided;	however,	

project	proponents	need	to	consult	the	official	documents	to	gain	a	full	understanding	of	

method	requirements.	

Sustainable	intensification	

Sustainable	intensification	projects	can	be	applied	to	cropping,	pasture	and	mixed	agricultural	

systems,	and	must	include	the	application	of	any	two	of	the	following	four	activities:	nutrient	

management,	introducing	irrigation,	managing	soil	acidity	or	pasture	renovation.		If	carried	out	

on	cropping	lands,	it	is	a	prerequisite	of	this	project	type	that	all	residues	(stubble)	must	be	

retained	within	the	CEA.			

Nutrient	management	

Nutrient	management	must	demonstrate	that	the	land	within	the	CEA	has	a	material	deficiency	

(achieves	<70%	of	water	limited	yield	potential)	and	it	was	likely	to	have	been	deficient	in	

nutrients	in	at	least	four	of	the	five	years	of	the	baseline	emission	period.		The	method	requires	

soil	testing	to	identify	nutrient	deficiencies,	provision	of	written	advice	from	a	qualified	person	

(formal	training	in	soil	health	and	plant	nutrition)	as	to	how	to	rectify	nutrient	deficiencies,	

construction	of	a	nutrient	budget	and	project	nutrient	management	plan,	which	must	be	

reviewed	and	revised	as	necessary	every	three	years.			
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Managing	acidity		

This	activity	can	be	applied	to	lands	with	an	average	pH	<5.5	in	the	surface	0-10cm	soil	layer	or	

<4.8	in	subsoils	(depths	>10	cm).		A	lime	applications	strategy	defining	rate,	source,	timing	and	

placement	must	be	developed	with	a	qualified	person	and	be	of	a	sufficient	magnitude	to	bring	

the	average	soil	pH	to	a	value	of	5.5-6.0	within	five	years	with	a	minimum	application	rate	of	1.0	

Mg	ha-1	in	the	first	year	of	the	project.		Retesting	of	soil	pH	must	occur	at	least	once	every	five	

years	and	additional	lime	must	be	applied	if	required	to	maintain	the	soil	pH	in	the	CEA	within	

the	range	of	5.5-6.0.	

Irrigation	

In	the	typically	water	limited	agricultural	production	environments	of	Australia,	application	of	

additional	water	through	irrigation	has	a	high	potential	to	enhance	plant	growth	and	the	input	

of	carbon	to	soils.		Soil	carbon	decomposition	rates	would	also	be	expected	to	increase,	but	only	

during	the	plant	period	of	active	plant	growth.		The	soil	carbon	sequestration	values	applied	in	

the	method	were	derived	from	modelling	as	the	net	effect	of	the	increased	plant	inputs	and	

decomposition	losses.		In	this	method,	proponents	are	required	to	demonstrate	that	the	water	

used	is	additional	to	that	used	prior	to	commencing	the	project	and	has	been	sourced	from	

either	new	entitlements	or	improved	efficiencies.		In	some	instances,	if	a	proponent	sources	

water	by	securing	newly	acquired	water	from	an	in-stream	water	or	groundwater	access	

entitlements	a	potential	carbon	leakage	risk	arises.	This	is	in	response	to	a	reallocation	of	water	

from	one	areas	of	land	to	another	where	carbon	may	have	been	sequestered	on	the	previous	

land	due	to	the	allocation	of	water.	As	the	magnitude	of	the	carbon	leakage	risk	is	difficult	to	

quantify	and	the	likelihood	of	occurrence	can	vary	considerably	on	the	catchment	in	which	the	

project	is	operating	the	net	soil	carbon	sequestration	rate	defined	by	the	modelling	exercise	is	

discounted	by	50%.	

Pasture	renovation	

The	pasture	renovation	activity	only	applies	to	lands	that	have	been	under	pasture	for	at	least	

12	months	prior	to	initiating	a	renovation	event	and	must	then	stay	under	pasture	production	

for	the	duration	of	the	permanence	period.		It	is	a	requirement	that	the	project	proponent	can	

demonstrate	the	renovation	event	occurred	(e.g.	through	financial	records).		For	pasture	
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renovation	to	increase	soil	carbon	stocks,	the	pasture	must	successfully	re-establish	following	

renovation.		A	successful	renovation	event	is	considered	as	one	where	>70%	soil	cover	is	

achieved	within	12	months	of	the	renovation	event.		Renovated	pastures	that	meet	this	

requirement	will	be	eligible	to	receive	ACCUs,	while	those	that	do	not	will	be	considered	to	have	

failed	and	will	not	be	eligible	to	receive	ACCUs.			

Retention	of	crop	residues		

This	project	type	can	only	be	applied	to	land	under	crops	where	at	least	30%	of	crop	surface	

residues	(stubbles)	were	removed	through	burning,	bailing	or	grazing	in	each	of	the	5	most	

recent	years	that	crops	were	grown	prior	to	the	project	being	initiated.		Project	proponents	can	

apply	for	an	exception	from	this	condition	for	up	to	one	year,	within	the	five	year	baseline	

period,	if	crop	failure	occurred	and	it	was	not	possible	or	viable	to	remove	the	stubble	under	a	

business	as	usual	scenario.		To	be	eligible	for	ACCUs,	all	burning,	baling	or	grazing	of	crop	

stubbles	must	cease	within	the	CEA	for	four	out	of	every	five	years,	which	is	consistent	with	the	

approach	taken	in	the	modelling	exercise	used	to	define	the	default	values.			

Conversion	to	continuous	pasture	

The	conversion	to	continuous	pasture	project	type	recognises	that	soil	carbon	levels	are	typically	

higher	under	pasture	than	crop	management	practices.		This	type	of	activity	can	only	be	

undertaken	where	a	proponent	can	demonstrate	that	the	land	with	a	CEA	was	continuously	

cropped	and	not	under	pasture	at	any	point	within	the	five	year	baseline	emissions	period	prior	

to	initiating	the	conversion	and	the	project.		The	establishment	of	the	new	pasture	must	achieve	

a	ground-cover	of	>70%	within	12	months	and	the	land	must	remain	under	pasture	for	the	

duration	of	the	permanence	period.			

Calculating	the	amount	of	carbon	sequestered	within	a	project	

Provided	a	project	meets	all	its	reporting	obligations	and	remains	eligible,	the	amount	of	carbon	

sequestered	is	defined	by	multiplying	the	duration	over	which	the	project	has	run	by	the	

respective	rate	of	carbon	sequestration	(including	discounts)	provided	in	Table	1.	
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Calculating	net	abatement	for	both	carbon	sequestration	

methods	

Implementing	a	soil	carbon	sequestration	project	using	either	of	the	methods	described	may	

alter	emissions	of	methane	(CH4)	and/or	nitrous	oxide	(N2O)	(Table	2).		Changes	in	CH4	and	N2O	

emissions	must	be	taken	into	account	in	addition	to	the	amount	of	carbon	sequestered	to	derive	

the	total	net	abatement	provided	by	a	project.		For	each	of	the	management	activities	eligible	

under	the	two	methods,	the	net	abatement	is	calculated	by	considering	each	of	the	gases	

identified	in	Table	2.		It	is	important	to	note	that	calculation	of	stocks	or	emissions	associated	

with	both	the	baseline	and	project	activities	are	required	and	it	is	the	difference	between	these	

that	is	used	to	define	the	net	abatement	when	undertaking	the	project.		For	example,	where	

cropping	lands	are	converted	to	pasture	and	grazed	by	ruminant	livestock,	the	

measured/modelled	change	in	soil	carbon	stock	must	be	amended	to	account	for:	

1. Any	reductions	in	N2O	associated	with	the	crop	residues,	

2. Any	changes	in	N2O	and	CO2	associated	with	changes	in	the	rates	of	fertiliser	

application,	and	

3. Any	CH4	and	N2O	emissions	derived	from	the	livestock.	

The	required	calculations	are	provided	in	the	method	reference	materials	on	the	web	sites	

provided	earlier	in	this	document.			
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Table	2.		Greenhouse	gases	required	to	be	included	in	net	abatement	calculations	for	the	
various	potential	agricultural	management	activities	that	can	be	implemented	in	carbon	
sequestration	projects.			

Carbon	pool	
or	emission	
source	

Greenhouse	
gas	

Include/	
exclude	 Justification	and	process	for	inclusion	

Soil	organic	
carbon	

CO2	 Include	
(contained	
within	the	
default	
sequestration	
values)	

This	is	the	primary	emission	sink	associate	with	
soil	carbon	sequestration	projects.	

Livestock	 N2O	
CH4	

Include	 Emissions	associated	with	enteric	
fermentation,	dung	and	urine	change	with	
increases	or	decreases	in	stocking	rates.		
Impacts	of	feed	quality	are	excluded.		NGGI	
emission	factors	are	to	be	used.	

Synthetic	
fertiliser	

CO2	
N2O	

Include	 Application	of	synthetic	nitrogen	fertilisers	
result	in	emissions	of	N2O,	and	in	the	case	of	
urea	also	CO2.		NGGI	emission	factors	are	to	be	
used.	

Non-synthetic	
organic	based	
fertilisers	

CO2	
N2O	
CH4	

Exclude	 Non	synthetic	fertilisers	are	derived	from	
waste	streams.		No	additional	emissions	are	
required	to	be	accounted	for	since	emissions	
from	within	a	CEA	to	which	they	have	been	
applied	would	be	no	greater	than	would	have	
occurred	had	the	materials	not	been	applied.	

Agricultural	
lime	

CO2	 Include	 Application	of	agriculture	lime	has	the	
potential	to	emit	CO2	as	carbonates	react	with	
the	soil	to	neutralise	acidity.		NGGI	emission	
factors	are	to	be	used.	

Irrigation	
energy	

CO2	
N2O	
CH4	

Include	 Irrigating	previously	non-irrigated	areas	may	
involve	an	increase	in	emissions	due	to	the	
consumption	of	diesel	fuel	or	electricity	and	
must	be	accounted	for.		NGGI	emission	factors	
are	to	be	used.	

Residues	-		
decomposition	

N2O	 Include	 Retention	of	residues	from	corps	will	result	in	
the	emission	of	N2O	when	they	decompose.		
NGGI	emission	factors	are	to	be	used.	

Residues	-	
burning	

CO2	
N2O	
CH4	

Exclude	CO2	
Include	N2O	
and	CH4	

Any	changes	in	the	quantity	of	residue	carbon	
not	going	to	CO2	will	be	reflected	in	the	
sequestered	carbon	within	the	soil.	
Net	changes	in	N2O	and	CH4	emissions	due	to	
the	removal	of	burning	in	progressing	from	the	
baseline	to	project	conditions	need	to	be	
accounted	for.		NIR	emission	factors	are	to	be	
used.	
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