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[bookmark: _Toc87546108][bookmark: _Toc405889304]Part 1—Preliminary
[bookmark: _Toc405889305][bookmark: _Toc87546109]1  Name
[bookmark: BKCheck15B_3]		This is the Carbon Credits (Carbon Farming Initiative—Estimation of Soil Organic Carbon Sequestration using Measurement and Models) Methodology Determination 2021.
[bookmark: _Toc405889306][bookmark: _Toc87546110]2  Commencement
		This determination commences on the day after it is registered.
[bookmark: _Toc405889307][bookmark: _Toc87546111]3  Authority
		This determination is made under subsection 106(1) of the Carbon Credits (Carbon Farming Initiative) Act 2011.
[bookmark: _Toc405889308][bookmark: _Toc87546112]4  Duration
		This determination remains in force for the period that:
	(a)	begins when this instrument commences; and
	(b)	ends on the day before this instrument would otherwise be repealed under subsection 50(1) of the Legislation Act 2003.
[bookmark: _Toc405889309][bookmark: _Toc87546113]5  Definitions
		In this determination:
2014 methodology determination means the Carbon Credits (Carbon Farming Initiative) (Sequestering Carbon in Soils in Grazing Systems) Methodology Determination 2014, or a version of that determination applicable to a project in accordance with sections 125, 126, 127 or 130 of the Act.
2015 methodology determination means the Carbon Credits (Carbon Farming Initiative—Estimating Sequestration of Carbon in Soil Using Default Values) Methodology Determination 2015.
2018 methodology determination means the Carbon Credits (Carbon Farming Initiative—Measurement of Soil Carbon Sequestration in Agricultural Systems) Methodology Determination 2018, or a version of that determination applicable to a project in accordance with sections 125, 126, 127 or 130 of the Act.
Act means the Carbon Credits (Carbon Farming Initiative) Act 2011.
bare fallow, in relation to land, means land that is not seeded and has less than 40% ground cover for 3 months or longer.
baseline nominated soil depth means the nominated depth of soil in the baseline sampling round under subsection 7(1) of Schedule 1 or, as applicable pursuant to section 15, subsection 8(1) of Schedule 2.
baseline period means the 5 years immediately before the section 22 application or section 29 application relating to the project area.
baseline sampling round—see paragraph 4(1)(b) of Schedule 1 or, as applicable pursuant to section 15, subparagraph 5(2)(a)(i) of Schedule 2.
biochar means organic material (other than tyres or rubber products) that has undergone a pyrolysis or gasification process.
CEA—see subsection 5(1) of Schedule 1 or, as applicable pursuant to section 15, subsection 6(1) of Schedule 2. 
CFI Regulations means the Carbon Credits (Carbon Farming Initiative) Regulations 2011.
CFI Rule means the Carbon Credits (Carbon Farming Initiative) Rule 2015.
clearing means the conversion of land with forest cover to land without forest cover through the destruction of trees or saplings by intentional burning, mechanical or chemical means.
cover crop means a crop that is planted for the purposes of improving the soil by providing ground cover.
cropping means using land to grow agricultural crops for commercial purposes. 
Note: 	Cropping includes growing woody horticulture such as vines in vineyards but does not include planting forests. 
CO2-e means carbon dioxide equivalent.
		designated waste-stream means an organic waste-stream from one of the following:
	(a)	intensive animal production; 
	(b)	food processing; 
	(c)	manufacturing;
Note: 	Manufacturing includes fibre processing.
	(d)	sawmill residue; 
	(e)	municipal or commercial waste collection processes. 
Note: 	Paragraph (e) includes collection processes involving human effluent.
de-stocked: an area of land under pasture is considered destocked if land which is permanent pasture, or pasture for a period of at least 2 years, is never grazed, nor intended to be grazed, by production livestock.
eligible land—see subsection 9(1).
eligible management activity—see subsection 7(2).
emissions accounting area—see subsection 5(6) of Schedule 1 or, as applicable pursuant to section 15, subsection 6(6) of Schedule 2.
estimation event—see section 2 of Schedule 2.
exclusion area—see subsection 5(5) of Schedule 1 or, as applicable pursuant to section 15, subsection 6(5) of Schedule 2. 
fertiliser means any synthetic or non-synthetic substance that supplies key chemical elements to plants and soils to enhance plant growth and the fertility of soils.
first estimation event—see section 2 of Schedule 2.
forest cover: an area of land has forest cover if:
	(a)	the land has an area of at least 0.2 of a hectare; and
	(b)	the land has trees that:
	(i)	are 2 metres or more in height; and
	(ii)	provide crown cover of at least 20% of the land.
forest potential: an area of land has forest potential if:
	(a)	the land has an area of at least 0.2 of a hectare; and
	(b)	the land has trees that, having regard to the location and characteristics of the land, are reasonably likely to:
	(i)	reach 2 metres or more in height; and
	(ii)	provide crown cover of at least 20% of the land. 
[bookmark: _Hlk83031792]gypsum means a product which is mainly composed of calcium sulfate dihydrate (CaSO4·2H2O) and is used to manage soil sodicity or magnesic properties, or improve the structure of sodic clay soils.  
hypersulfidic material has the meaning given by the Australian Soil Classification (Second Edition) published by the Commonwealth Scientific and Industrial Research Organisation in 2016. 
Note:	In 2021, the second edition of the Australian Soil Classification could be accessed from http://www.clw.csiro.au/ with the glossary available at http://www.clw.csiro.au/aclep/asc_re_on_line_V2/soilglos.htm#br
irrigation efficiency savings means improvements to the efficiency of irrigated water that:
	(a)	if the date on which the section 27 declaration of a project was made was on or after 30 August 2021—result from improving the efficiency of one or both of the following:
	(i)	on-farm irrigation infrastructure located within the project area;
	(ii)	management practices within the project area. 
	(b)	if the date on which the section 27 declaration of a project was made was before 30 August 2021—result from improving the efficiency of one or both of the following:
	(i)	on-farm irrigation infrastructure;
	(ii)	management practices.
land management strategy—see subsection 13(1).
last estimation event—see section 2 of Schedule 2. 
[bookmark: _Hlk85800466]lime means a product which is mainly comprised of calcium carbonate (CaCO3) or calcium magnesium carbonate (CaMg(CO3)2), or both, and which is used to manage acidity in agricultural soils.
Note:	Calcium magnesium carbonate is commonly known as dolomite.
maintain: maintaining a land management activity at a point in time includes the circumstance where a completed land management activity has a continuing impact on the storage of additional soil organic carbon in the land at that point in time.
[bookmark: _Hlk82969004]material deficiency means a concentration or availability of one or more nutrients in the soil, where the concentration or availability limits plant growth to materially less than could otherwise have been achieved in that location. 
		National Inventory Report means the report of that name produced by Australia in fulfilment of its obligations under the Climate Change Convention and the Kyoto Protocol, as in force from time to time.
[bookmark: _Hlk74062092]Note:	In 2021, the National Inventory Report could be accessed from http://www.industry.gov.au
native forest has the meaning given to it in the CFI Regulations. 
net abatement amount, for an eligible offsets project in relation to a reporting period, means the carbon dioxide equivalent net abatement amount for the project in relation to the reporting period for the purposes of paragraph 106(1)(c) of the Act (see also section 20 of this determination).
new irrigation means new or additional irrigation applied to land in a project area for a project using water obtained through irrigation efficiency savings made after the date on which the section 27 declaration of the project was made.
NGER Act means the National Greenhouse and Energy Reporting Act 2007.
NGER Measurement Determination means the applicable determination made under subsection 10(3) of the NGER Act.
non-transferring project means a soil carbon project that is not a transferring project. 
non-synthetic fertiliser means any biologically-derived solid or liquid substance that:
	(a)	where relevant—must be applied in accordance with the laws and regulations of the relevant State, Territory or local government; and
	(b)	is used to do at least one of the following: 
	(i)	supply nutrients to plants and soils; 
	(ii)	enhance plant growth and soil fertility;
		(iii) add or stimulate microbial or other life in soils; and
	(c)	contains more than 5% organic content by weight; and 
	(d) 	does not include: 
	(i)	non‑biodegradable substances, such as plastics, rubber or coatings; or
	(ii)	biochar.
nutrient includes trace minerals, macro-nutrients (such as nitrogen, phosphorus, potassium and sulphur) and micro-nutrients.
[bookmark: _Hlk74213398]organosol means soil containing more than 10% organic carbon within the upper 30 centimetres of the soil profile.  
pasture means land that is under any combination of perennial grasses, annual grasses, or legumes, and on which production livestock is raised.
permanence obligation period, in relation to a soil carbon project, means the period from the declaration of the project until the last day the Regulator could issue a notice to relinquish Australian carbon credit units under Division 3 of Part 7 of the Act.
permanent pasture means agricultural land that is:
[bookmark: _Hlk86661428]	(a)	continuously under pasture, including perennials and annual grasses and legumes; and
	(b)	not bare fallowed.
previous soil method—see subsection 9(6).
project means a soil carbon project.
production livestock means livestock managed for production purposes and from which commercial products or services are derived.
qualified person—see subsection 13(8).
[bookmark: _Hlk87968956]relevant landholder, in relation to a land management strategy, means any person other than the project proponent who, whether by reason of ownership or otherwise, has operational control of land that is covered by the land management strategy.
responsible landholder means any person who, whether by reason of ownership or otherwise, has operational control, of the relevant land. 
restricted non-synthetic fertiliser means a non-synthetic fertiliser that includes more than 5% organic matter by weight that does not satisfy one of the following: 
	(a) 	the organic matter previously formed part of a designated waste-stream; 
	(b) 	the organic matter is sourced from within a CEA that is part of the project. 
Note: 	State, Territory or local government laws and/or regulations may apply to the use of restricted non-synthetic fertilisers. 
sampling round means soil sampling conducted during a finite period to develop an estimate of soil organic carbon stocks at a particular point in time.
section 22 application, in relation to an eligible offsets project, means the application under section 22 of the Act for the declaration of the project as an eligible offsets project.
section 27 declaration, in relation to an eligible offsets project, means the declaration under section 27 of the Act that the project is an eligible offsets project.
section 29 application, in relation to an area of land, means an application made under regulations or legislative rules made for the purposes of section 29 of the Act to vary a section 27 declaration in relation to the area.
section 128 application, in relation to an eligible offsets project, means a request under subsection 128(1) of the Act to approve the application of this methodology determination to the project with effect from the start of a reporting period.
soil amendment means a substance to improve the health or quality of soil, such as fertiliser, recycled organic materials, lime or gypsum.
soil carbon project—see subsection 7(3).
[bookmark: _Hlk86661467]soil core means a discrete portion of soil that has been extracted with a coring device, and includes the gravel and fine fraction.
soil landscape modification activity—see subsection 7(4).
soil organic carbon means the carbon contained within soil organic matter.
[bookmark: _Hlk86661483]specified probability of exceedance means the probability of exceedance set out in the Supplement. 
stratum means an area in a carbon estimation area.
stubble means the residue remaining on the soil surface after a crop has been harvested and prior to application of any management practice that incorporates the residues into the soil.
structure means an object that is made of several parts, that prevents pasture or cropping from occurring underneath more than 5% of the ground area of the object.
Note:	This definition omits solar panels or other structures under which agricultural activities may still occur.
Supplement means the document entitled ‘The Supplement—for Estimation of Soil Organic Carbon Sequestration Using Measurement and Models’, as in force from time to time and available from the Regulator’s website. 
[bookmark: _Hlk71647193]Note:	In 2021 the Supplement could be viewed on the Clean Energy Regulator’s website (http://www.cleanenergyregulator.gov.au).
synthetic fertiliser means any synthetic substance that: 
	(a)	is used to supply nutrients to plants and soils to enhance plant growth and the fertility of soils; and 
	(b)	where relevant—must be applied to the surface of, or incorporated into, agricultural soils in accordance with the laws of the relevant State, Territory or local government; and
		(c)	does not include biochar; and
	(d)	does not contain more than 5% organic matter by weight.
thinning in relation to land, means the removal of woody biomass (whether dead or alive) from the land. 
tillage means any form of mechanical preparation of the soil.
transferring project means a soil carbon project to which this determination applies as a result of an approval under section 130 of the Act.
wetlands has the meaning given in the CFI Regulations.
Note:	Other words and expressions used in this determination have the meaning given by the Act. These terms include:
	25‑year permanence period project
	100‑year permanence period project
	Australian carbon credit unit
	carbon dioxide equivalent
crediting period
	Climate Change Convention
eligible carbon abatement
eligible offsets project
	emission
	greenhouse gas
	Kyoto Protocol
offsets project
	offsets report
	project
	project area
	project proponent
	regional natural resource management plan
	Regulator
	reporting period
	sequestration offsets project
[bookmark: _Toc405377035][bookmark: _Toc413155569][bookmark: _Toc87546114]6  References to factors and parameters from external sources
	(1)	If a calculation in this determination includes a factor or parameter that is defined or calculated by reference to another instrument or writing, the factor or parameter to be used for a reporting period is the factor or parameter referred to in, or calculated by reference to, the instrument or writing as in force at the end of the reporting period.
	(2)	Subsection (1) does not apply if:
	(a)	this determination specifies otherwise; or
	(b)	it is not possible to define or calculate the factor or parameter by reference to the instrument or writing as in force at the end of the reporting period.
[bookmark: _Toc405889310][bookmark: _Toc87546115]Part 2—Soil carbon projects
[bookmark: _Toc87546116]7  Soil carbon projects
	(1)	For paragraph 106(1)(a) of the Act, this determination applies to a sequestration offsets project that:
	(a)	involves the sequestration of carbon in soil in an agricultural system through carrying out one or more eligible management activities; and
	(b)	can reasonably be expected to result in eligible carbon abatement; and
	(c)	has its project area within Australia, excluding the external territories.
	(2)	For this determination, a management activity is an eligible management activity if it:
	(a)	involves one of the following land management activities:
[bookmark: _Hlk70936359]	(i)	applying nutrients to the land in the form of a synthetic or non-synthetic fertiliser to address a material deficiency;
Note: 	This may include, but is not limited to, use of compost or manure.
	(ii)	applying lime or other ameliorants to remediate acid soils;
	(iii)	applying gypsum to manage sodic or magnesic soils;
	(iv)	undertaking new irrigation; 
	(v)	re-establishing or rejuvenating a pasture by seeding or pasture cropping;
	(vi)	establishing, and permanently maintaining, a pasture where there was previously no or limited pasture, such as on cropland or bare fallow; 
	(vii)	altering the stocking rate, duration or intensity of grazing (or any combination of such activities) to promote soil vegetation cover or improve soil health, or both;
	(viii)	retaining stubble after a crop is harvested;
	(ix)	converting from intensive tillage practices to reduced or no tillage practices; 
	(x)	modifying landscape or landform features to remediate land; 
Note: 	This may include, but is not limited to, practices implemented for erosion control, surface water management, drainage/flood control, or alleviating soil compaction. Practices may include controlled traffic farming, deep ripping, water ponding or other means.
	(xi)	using mechanical means to add or redistribute soil through the soil profile;
Note: 	This may include, but is not limited to, clay delving, clay spreading or inversion tillage.
	(xii)	using legume species in cropping or pasture systems; 
	(xiii)	using a cover crop to promote soil vegetation cover or improve soil health, or both; and
	(b)	is an improvement on the land management activities conducted in the agricultural system during the baseline period such that: 
	(i)	at least one of the land management activities is new or materially different from the land management activities conducted during the baseline period; and 
	(ii)	more carbon can reasonably be expected to be sequestered in that system as a result of carrying out that land management activity; and
Note: 	Paragraph (2)(b) is not intended to limit activities that may sequester carbon in soil, but to ensure that at least one new or materially different land management activity will be conducted for the project that can reasonably be expected to result in eligible carbon abatement. 
	(c)	does not involve activities excluded by section 11 or in breach of section 12.
	(3)	A project covered by subsection (1) is a soil carbon project.
	(4)	A land management activity covered by subparagraphs (2)(a)(x) or (xi) is a soil landscape modification activity.
[bookmark: _Toc413155551][bookmark: _Toc87546117]Part 3—Project requirements
[bookmark: _Toc405377017][bookmark: _Toc413155552][bookmark: _Toc87546118]Division 1—General
[bookmark: _Toc405377018][bookmark: _Toc413155553][bookmark: _Toc87546119]8  General
		For paragraph 106(1)(b) of the Act, to be an eligible offsets project, a soil carbon project must meet the requirements in this Part.
[bookmark: _Toc87546120]9  Project area and eligible land
	(1)	The project area must include land (eligible land) meeting the following requirements:
	(a)	during the whole of the baseline period the land was used for one or more of the following agricultural uses:
	(i)	pasture;
	(ii)	cropping;
	(iii)	bare fallow;
	(b) 	there are no dwellings or other structures on the land;
	(c)	as at the end of the baseline period, it was reasonable to expect that carrying out the eligible management activities proposed by the relevant land management strategies will increase the carbon sequestered in the land; 
	(d)	it is possible to sample the soil on the land consistently with the requirements of this determination.
	(2)	Land is not eligible land if:
	(a)	the land: 
	(i)	is or becomes a project area or part of a project area of another eligible offsets project that is a sequestration offsets project; and
	(ii)	is land with forest cover or land with forest potential; or 
Note: 	Land with forest cover or land with forest potential may be eligible land provided it meets the requirements in subsection (1) and is not excluded by subsection (2).
	(b)	the land has been subject to:
	(i)	illegal clearing of a native forest, or illegal draining of a wetland; or
	(ii)	clearing of a native forest, or draining of a wetland (that was not an illegal clearing or draining), within:
	(A)	7 years of the lodgement of the section 22 application for the project or the section 29 application for the land; or
	(B)	if there is a change in ownership of the land, after the clearing or the draining—5 years of the lodgement of the section 22 application for the project or the section 29 application for the land; or
	(c)	the land contains organosol.
[bookmark: _Hlk73541990][bookmark: _Hlk73542040]	(3)	The project area may include land which is not eligible land only if that land will not be part of a CEA for the project or is to remain part of a CEA in accordance with subsection 5(8) of Schedule 1 or, as applicable pursuant to section 15, subsection 6(8) of Schedule 2. 
	(4)	A project area may be varied under the legislative rules only if one or more of the following apply:
	(a)	the first offsets report for the project under subsection 76(1) of the Act has not been submitted; 
	(b)	the variation removes only areas that are exclusion areas or emissions accounting areas from the project area; 
	(c) 	the whole of the project area is removed from the project;
[bookmark: _Hlk83041484]	(d)	one or more whole CEAs are removed in circumstances where:
	(i)	either:
	(A)	the sum of the most recent values for  from equation 69 of Schedule 1 or, as applicable pursuant to section 15, from equation 116 of Schedule 2 for each CEA removed from the project is positive; or
[bookmark: _Hlk83041473]	(B)	the removal is not for a purpose of increasing the credits issued under the Act in relation to the project area; and
	(ii)	if land management activities in a CEA to be removed from a project have moved carbon from that CEA to one or more other CEAs that are part of the project—all the CEAs that had received that carbon are also removed from the project;
	(e)	one or more whole CEAs or project areas are removed from the project after the end of the crediting period for the project.
Note:	Any variation of a project area will also need to meet the requirements of the legislative rules and this will involve the relinquishment of any Australian carbon credit units issued in relation to any CEAs removed from the scheme. The removal of part of a project area that is a CEA or emissions accounting area will involve the recalculation of the baseline for the project area.
	(5)	If a previous soil carbon method was previously the applicable methodology determination in relation to a project area, an area of land is also eligible land if: 
	(a)	it could be included in a carbon estimation area under that determination; and
	(b)	was mapped as part of a carbon estimation area at the commencement of this determination.
	(6)	In this section, previous soil carbon method means:
	(a)	the 2014 methodology determination;
	(b)	the 2015 methodology determination;
	(c)	the 2018 methodology determination.
[bookmark: _Toc87546121]10  Activities to be conducted
	(1)	The project proponent must, in all areas of land included in a CEA, carry out or maintain at least one eligible management activity until the end of the permanence obligation period for the project.
Note:	The kind of eligible management activity may change for an area of land over time, so long as during each reporting period at least one eligible management activity is conducted or maintained.
	(2)	The first eligible management activity on each area of land included in a CEA must begin: 
	(a)	after the project is declared an eligible offsets project; and 
	(b)	before either the first subsequent sampling round (as per the definition in Schedule 1), or the first subsequent estimation event (as per the definition in Schedule 2) for the CEA; and
	(c)	before the end of the first reporting period after the CEA was included in the project area for the project.
	(3)	If a CEA includes land that is a permanent pasture, or has been used as pasture for a period of at least 2 years, the pasture must be grazed by production livestock at least once every 2 years, unless the land is de-stocked in compliance with subsection 11(2).	
	(4)	The project proponent may undertake additional management activities provided those activities are not excluded under section 11 or would result in a breach of section 12.
[bookmark: _Toc87546122]11  Activities not to be conducted
	(1)	Activities excluded by this section must not be conducted on land that is, or is to be, part of a CEA in the period commencing on the date of the section 22 application for the project and ending at the end of the permanence obligation period for the project.
	(2)	Land under pasture must not be de-stocked unless:
	(a)	the land is to be converted to a cropping system; or
	(b)	the de-stocking period is within the relevant drought period for the land; or
	(c)	the Regulator agrees in writing that exceptional circumstances exist. 
Note 1:	Reducing stocking density on land that is, or is to be, part of a CEA is not an excluded activity.
Note 2:	Exceptional circumstances may include a disease outbreak among livestock.  
	(3)	After the completion of the baseline sampling round: 
	(a)	land management activities must not disturb the soil any deeper than 10 centimetres above the baseline nominated soil depth;
	(b)	pyrolysised material that is not biochar must not be applied.
	(4)	Land management activities must not be conducted on hypersulfidic material that would result in one or more of the following: 
	(a)	drainage;  
	(b)	physical disturbance;
	(c)	the application of lime to the land.
Note:	Project proponents may choose to exclude soils with hypersulfidic material (i.e. acid sulfate soils) from CEAs to avoid the risk of breaching this subsection.
	(5)	An activity notified to the project proponent in writing by the Regulator under subsection (6) must not be conducted.
	(6)	The Regulator may notify a project proponent of one or more activities that must not be conducted if:
	(a)	the Regulator is satisfied that the activity may result in the crediting of non-genuine carbon abatement; and
Note:	Actions which directly or indirectly increase the value of  or reduce the value of  result in additional crediting under the Act. Non-genuine carbon abatement could include activities which increase crediting under this determination without a corresponding overall benefit from the removals or reduced emissions, such as through leakage. 
	(b)	the Regulator has consulted the project proponent on the need to make such a notification.
	(7)	In this section, relevant drought period for any land means the period of time: 
	(a)	commencing when the land is shown as mapped within a region which is recorded on the Bureau of Meteorology’s 24-month recent and historical rainfall map, or another equivalent map approved by the Regulator, as having a rainfall percentile ranking as:
	(i)	serious deficiency (rainfall lies above the lowest five per cent of recorded rainfall but below the lowest ten per cent (decile range 1) for the period 1900-present); or
	(ii)	severe deficiency (rainfall is among the lowest five per cent for the period 1900-present); or
	(iii)	lowest on record (rainfall is lowest for the period 1900-present); or
	(iv)	some combination of clauses (i), (ii) and (iii); and
	(b)	ending on the date the land is no longer shown as mapped within that region.
Note :	As of 17 August 2021, the Bureau of Meteorology’s 24-month drought map was available at: http://www.bom.gov.au/climate/maps/rainfall/?variable=rainfall&map=drought&period=24month&region=nat&year=2021&month=09&day=30
[bookmark: _Toc87546123]12  Restricted activities
	(1)	Activities mentioned in this section must be conducted in accordance with this section on land that is, or is to be, part of a CEA in the period commencing on the date on which the section 22 application for the project is submitted and ending at the end of the permanence obligation period for the project.
	(2)	Woody vegetation may be cleared only if:
	(a)	any clearing is undertaken in accordance with any applicable regional natural resource management plan and Commonwealth, State, Territory or local government environmental and planning laws; and
	(b)	at least one of the following apply:
[bookmark: _Hlk71019577]	(i)	the clearing is to manage woody horticulture crops, as part of standard business operations; 
	(ii)	the clearing is required to manage woody horticulture crop, following a disturbance; 
	(iii)	the clearing is to manage growth of a known weed species as defined in the CFI Regulations; 
	(iv)	the clearing is required to reduce the risk of fire; 
	(v)	the land was not forest cover in the 5 years prior to the lodgement of the section 22 application for the project or the section 29 application for the land.
	(3)	Thinning of the land is only permitted if:
	(a)	the thinning is to the extent necessary to comply with Commonwealth, State, Territory or local government environmental and planning laws; or 
	(b)	the thinning is of woody biomass to be used either:
	(i)	as firewood for personal use and the carbon stock in the land after the thinning would not be more than 5% less than it would have been if the biomass was not thinned; or
	(ii)	in accordance with traditional indigenous practices or native title rights; or
	(c)	at least one of the following apply:
	(i)	the thinning is to manage woody horticulture crop, as part of standard business operations; 
	(ii)	the thinning is required to manage woody horticulture crop, following a natural disturbance; 
	(iii)	the thinning is to manage growth of a known weed species as defined in the CFI Regulations; 
	(iv)	the thinning is required to reduce the risk of fire; 
	(v)	the land was not forest cover in the 5 years prior to the lodgement of the section 22 application for the project or the section 29 application for the land.
	(4)	Land management activities may involve the addition or redistribution of soil using mechanical means (including through clay delving, clay spreading or water ponding) only if:
	(a)	the soil is sourced from CEAs that are part of the project; and
	(b)	sampling is undertaken at a baseline nominated soil depth greater than the depth of any soil: 
	(i)	sourced for the land management activities; and
	(ii)	added to the soil profile; and
	(iii)	incorporated through the soil profile; and
	(c)	the land where any soil is sourced is remediated as soon as is practical.
Note:	Remediation could involve returning sandy topsoil to a clay pit immediately after the clay is extracted.
[bookmark: _Hlk73692232]	(5)	After completion of the baseline sampling round, soil amendments containing biochar may be added to soil within a CEA only if:
	(a)	the biochar was sourced or created from:
	(i)	CEAs that are part of the project; or
	(ii)	both of the following are satisfied:
	(A)	organic matter that previously formed part of a designated waste-stream; 
	(B)	the application of the biochar to the CEA is in accordance with the laws and regulations of the relevant State, Territory or local government;
	(b)	otherwise—the soil amendments are applied:
	(i) 	if the carbon content of the soil amendments is known—at a rate lower than 100kg of carbon per hectare per calendar year;
	(ii) 	otherwise—at a rate lower than the default carbon content specified in the Supplement, per hectare per calendar year.
	(6)	After completion of the baseline sampling round, soil amendments containing coal may be added to soil within a CEA only if they are applied:
	(a) 	if the carbon content of the soil amendments is known—at a rate lower than 100kg of carbon per hectare per calendar year; or
	(b) 	otherwise—at a rate lower than the default carbon content specified in the Supplement, per hectare per calendar year.
[bookmark: _Hlk70603249]	(7)	After completion of the baseline sampling round, restricted non-synthetic fertiliser may be added to soil within a CEA only if it is applied:
	(a) 	if the carbon content of the restricted non-synthetic fertiliser is known—at a rate lower than 100kg of carbon per hectare per calendar year;
	(b) 	otherwise—at a rate lower than the default carbon content specified in the Supplement, per hectare per calendar year.
Note: 	If a product is a combination of non-synthetic fertiliser and restricted non-synthetic fertiliser, the requirements of subsection (7) apply to the restricted non-synthetic fertiliser.
	(8)	After completion of the baseline sampling round, irrigation may be applied to CEAs within a project area only if both of the following apply:
	(a)	disregarding new irrigation, the annual level of irrigation for the project area, or the CEAs within the project area, is not more than 20% greater than the highest annual level of irrigation in the baseline period; 
	(b)	disregarding new irrigation, the 5-yearly total level of irrigation for the project area, or the CEAs within the project area, is not more than 20% greater than the total level of irrigation in the baseline period. 
[bookmark: _Toc87546124]13  Land management strategy
	(1)	A qualified person must prepare or review one or more written strategies (a land management strategy) for the implementation of all eligible management activities to be carried out as part of the soil carbon project until the end of the permanence obligation period for the project that:
	(a)	includes information which demonstrates that:  
[bookmark: _Hlk69999937]	(i)	for all land included, or to be included, in a CEA, at least one eligible management activity will be carried out or maintained until the end of the permanence obligation period for the project; and
	(ii)	consideration has been given to the other activities being conducted in the project area and the environmental factors that may be incompatible with increasing soil organic carbon stocks and the steps that would be taken to address such incompatibility; and
Note:	Limitations may include soil sodicity, soil structure, environmental factors and micronutrients.
	(iii)	consideration has been given to the other activities being conducted in the project area and the environmental factors that may present risks to maintaining soil organic carbon stocks and the steps that would be taken to address such risks; and
Note:	Environmental factors may include changes in rainfall and temperature impacting the project area.
[bookmark: _Hlk87532716]	(iv)	the overall impact of all land management activities conducted in the project area could reasonably be expected to improve soil organic carbon stocks over time; and
	(b)	includes a statement confirming that activities excluded by section 11, or in breach of section 12, are not being conducted or proposed to be conducted; and
	(c) 	specifies:
	(i)	whether the project proponent intends to use either or both of the following: 
	(A)	biochar; 
	(B)	products containing human effluent; 
		as part of their project; and
	(ii)	the steps the project proponent needs to take in order to monitor the project’s progress; and
	(iii)	the records the project proponent needs to keep relating to land management activities to verify that the overall objectives of the land management strategy are being achieved.
	(2)	The land management strategies must:
	(a)	cover all of the land included in the CEAs for the project; and
	(b)	cover all of the land in a given CEA in a single strategy.
	(3)	The initial land management strategies for the project must be prepared: 
	(a)	if this determination is the applicable methodology determination for the project as a result of a 128 application—before submitting the first offsets report after making that application; or
	(b)	otherwise—before making the section 22 application for the project.
	(4)	If a project area is added to the project or land is added to a project area of the project as a result of a section 29 application:
	(a)	one or more existing land management strategies must be revised to cover the additional land or project area before making the section 29 application; or
	(b)	one or more new land management strategies must be prepared to cover the additional land or project area before making the section 29 application.
	(5)	The project proponent and each relevant landholder must provide a signed statement that they have read each of the land management strategies and agree to implement, or oversee the implementation of, each land management strategy. 
	(6)	A qualified person must review, and if necessary, revise each strategy: 
	(a)	at least once every 5 years until the end of the crediting period for the project; and
	(b)	at least once every 10 years until the end of the permanence obligation period for the project; and
	(c)	if land management activities being conducted change materially from those outlined in the land management strategy; and
	(d)	if the Regulator notifies a project proponent that a particular issue needs to be addressed in the strategy—by the date specified in the notification (which must be at least 3 months from the date of the notification).
	(7)	In providing a notification under paragraph (6)(d), the Regulator must take into account whether the carrying out of the land management strategy could reasonably be expected to result in the crediting of non-genuine carbon abatement.
	(8)	For the purposes of this section, a qualified person is a person who:  
	(a)	has knowledge of agronomy and plant nutrition; and
	(b)	has experience in the provision of agricultural production advice; and
	(c)	has a good understanding of the influence of agricultural management on soil organic carbon; and
	(d)	meets any requirements included in the Supplement.	 
[bookmark: _Toc87546125]14  Information to be included in applications relating to the project
	(1)	The section 22 application, section 29 application or section 128 application for the project must include:
	(a)	a description of the land management activities that were carried out during the baseline period; and
	(b)	evidence that all of the land included, or to be included, in a CEA is eligible land; and
	(c)	if the project proponent wishes to undertake baseline sampling prior to the project being declared an eligible offsets project—a sampling plan for the baseline sampling round, prepared in accordance with the Supplement.
Note:	Conducting baseline sampling will not assure that the project will be declared as an eligible offsets project. 
	(2)	The section 22 application, section 29 application or section 128 application must include copies of the land management strategies prepared for the project.
[bookmark: _Hlk82515703]	(3)	However, if the Regulator is not satisfied that the land management strategies included under subsection (2) meet the requirements of section 13, the project is not an eligible offsets project or covered by this determination unless one or more revised land management strategies are provided which satisfy the Regulator that the requirements of section 13 have been met.
[bookmark: _Toc87546126]15  Operation of soil carbon projects	
	(1)	Each project area and CEA of a soil carbon project must meet the requirements of Division 2 of Schedule 1 during each reporting period (including requirements relating to sampling and sampling design), unless it meets the requirements of Division 2 of Schedule 2 (including requirements relating to sampling and sampling design) during that period.
	(2)	If a project area or CEA of the project only meets the requirements of Division 2 of Schedule 2 during a reporting period (including requirements relating to sampling and sampling design), the project area or CEA must meet the requirements of that Division of that Schedule (including requirements relating to sampling and sampling design) during each subsequent reporting period.
	(3)	A soil carbon project must meet the requirements of section 8 of Schedule 1 during each reporting period, unless it meets the requirements of section 9 of Schedule 2 during that period. 
	(4)	The amount of change in soil organic carbon for a reporting period for a CEA in a project area of the project with a specified probability of exceedance (the ), must be worked out using Schedule 1, unless that change for the CEA is worked out using Schedule 2. 
	(5)	If the for a CEA in a project area of the project for a reporting period is worked out using Schedule 2, that value for the CEA for each subsequent reporting period must be worked out using Schedule 2. 



[bookmark: _Toc87546127]Division 2—Additionality
[bookmark: _Toc256000510][bookmark: _Toc256000361][bookmark: _Toc256000212][bookmark: _Toc256000063][bookmark: _Toc403331645][bookmark: _Toc424668644][bookmark: _Toc87546128]16  Newness requirement 
[bookmark: _Hlk70003382][bookmark: _Hlk71017670]		For subparagraph 27(4A)(a)(ii) of the Act, a requirement in lieu of the newness requirement for a soil carbon project is that the project complies with subparagraph 27(4A)(a)(i) of the Act, disregarding: 
	(a)	the preparation of any land management strategy before the eligible management activity commences; and
	(b)	any baseline sampling undertaken before the project was declared an eligible offsets project by the Regulator, provided that the baseline sampling occurred: 
	(i)	after the Regulator received a sampling plan for the baseline sampling round, prepared in accordance with the Supplement; and 
	(ii)	after submission of the section 22 application for the project.
	 

[bookmark: _Toc413155564][bookmark: _Toc87546129]Part 4—Net abatement amount
[bookmark: _Toc405377032][bookmark: _Toc413155565][bookmark: _Toc87546130]Division 1—Preliminary
[bookmark: _Toc405377033][bookmark: _Toc413155566][bookmark: _Toc87546131]17  Operation of this Part
		For paragraph 106(1)(c) of the Act, this Part specifies the method for working out the net abatement amount for a reporting period for a soil carbon project that is an eligible offsets project.
[bookmark: _Toc405377034][bookmark: _Toc413155568][bookmark: _Toc87546132]18  Overview of gases accounted for in abatement calculations
		The following table provides an overview of the emissions sources and carbon pools, and the associated greenhouse gases, that are relevant to working out the net abatement amount for a soil carbon project.
	Overview of gases accounted for in abatement calculations

	Item
	Relevant carbon pool or emission source
	Greenhouse gas

	1
	Carbon pool
	Soil organic carbon
	Carbon dioxide (CO2)

	2
	Emissions source
	Livestock
	Methane (CH4) 
Nitrous oxide (N2O)

	3
	Emissions source
	Synthetic fertiliser 

	Nitrous oxide (N2O)
Carbon dioxide (CO2)

	4
	Emissions source
	Lime
	Carbon dioxide (CO2)

	5
	Emissions source
	Tillage events
	Nitrous oxide (N2O) Carbon dioxide (CO2) Methane (CH4)

	6
	Emissions source
	Soil landscape modification activities
	Nitrous oxide (N2O) Carbon dioxide (CO2) Methane (CH4)

	7
	Emissions source
	Residues
	Nitrous oxide (N2O)
Carbon dioxide (CO2)
Methane (CH4)

	8
	Emissions source
	Irrigation energy
	Nitrous oxide (N2O)
Carbon dioxide (CO2)
Methane (CH4)

	9
	Emissions source
	Biochar
	Carbon dioxide (CO2)


[bookmark: _Toc405377051][bookmark: _Toc413155574]


[bookmark: _Toc87546133]Division 2—Calculation of net abatement amount—general
[bookmark: _Toc87546134]19  Overview
		This section sets out an overview of the method specified in this Part.
This determination accounts for carbon abatement from undertaking eligible management activities in accordance with this determination, crediting abatement from the carbon dioxide that is removed from the atmosphere and sequestered in soils.
A project covered by this determination is a sequestration offsets project, and is therefore subject to the obligations under the Act that relate to the permanence obligation period.
The net abatement amount in relation to a reporting period, for a soil carbon project under this determination, is given by the change in soil organic carbon between sampling rounds or estimation events in the CEAs that make up a project area, less an adjustment for when project emissions in the project area during the reporting period exceed average project emissions levels during the baseline period for the project area. 
The calculation of the change in soil organic carbon levels is done in accordance with this Part and Divisions 3-5 of Schedule 1 or, as applicable pursuant to section 15, Divisions 3-5 of Schedule 2. The calculation of project emissions in the baseline period and reporting period is done in accordance with Part 7.  
If the project has 2 or more project areas, the net abatement amount is calculated separately for each project area and added together.
[bookmark: _Toc87546135]20  The net abatement amount, A
		For paragraph 106(1)(c) of the Act, the net abatement amount for a reporting period, A, in tonnes CO2-e, is worked out using the following equation:

	

	[bookmark: _Ref441669182]equation 1


		where:
		 is the net abatement amount for the reporting period for a project area PA of the project, in tonnes CO2-e, worked out using:
	(a)	if the project is a non-transferring project—equation 2; 
	(b)	if the project is a transferring project—equation 3.
[bookmark: _Toc87546136]21  The net abatement amount for a project area for a non-transferring project, APA 
		For equation 1 for a non-transferring project, APA, for a project area PA for a reporting period RP is worked out, in tonnes CO2-e, using the following equation: 
	


	equation 2


		where:
		is the change in soil organic carbon for the project area for the current reporting period RP from the baseline to the reporting period, in tonnes of soil organic carbon, worked out using equation 6.
RC  is the total number of Australian carbon credit units: 
	(a)	issued, before the end of the reporting period, in relation to each CEA that was removed from the project area before that time; and
Note:	The ability to remove CEAs from a project area is limited by subsection 9(4).
	(b)	relinquished in relation to each CEA in the project area under sections 88, 90 or 91 of the Act before the end of the reporting period.
 is the aggregate of the permanence period discount number and the risk of reversal buffer number under section 16 of the Act associated with the Australian carbon credit units comprised in the definition of RC in this section.
x is the number of reporting periods, up to and including the current reporting period.
is any net increase in emissions in the crediting period compared to the emissions in the baseline period, in tonnes CO2-e, determined for the reporting period in accordance with section 26.
 is: 
	(a)	if the net abatement amount, , for the project area for a previous reporting period , worked out using equation 2, is greater than zero—that amount;
	(b)	otherwise—zero.
Note:	For the first reporting period for the project, the summation at the end of equation 2, namely , is equal to 0.
Note 1:	The value for  must be worked out separately for each issue or relinquishment of Australian carbon credit units comprised in the definition of RC in this section, and all such values must be aggregated to work out the value for  applied to equation 2. 
Note 2:	The aggregate of the permanence period discount number and the risk of reversal buffer number under section 16 of the Act for the purposes of working out the value for D under this section associated with the Australian carbon credit units comprised in the definition of RC in this section would be:
· if the project was a 100-year permanence period project at the time of the issue of the units—0.95;
· if the project was a 25-year permanence period project at the time of the issue of the units—0.75.
Note 3:	The above equation calculates the total change in soil organic carbon for the current sampling round compared with the baseline sampling round. It is therefore necessary to deduct all previous abatement that has been credited. As previous abatement will have deducted emissions in excess of the average baseline emissions, it is necessary to deduct all excess emissions from previous reporting periods.
[bookmark: _Toc87546137]22  The net abatement amount for a project area for a transferring project, APA 
	(1)	For equation 1 for a transferring project,  for a project area PA for a reporting period RP is worked out, in tonnes CO2-e, using the following equation:
	 


	equation 3


		where:
		is the change in soil organic carbon for the project area for the current reporting period RP from the baseline to the reporting period, in tonnes of soil organic carbon, worked out using equation 6. 
RC  is the total number of Australian carbon credit units: 
	(a)	issued, before the end of the reporting period, in relation to each CEA that was removed from the project area before that time; and
Note:	The ability to remove CEAs from a project area is limited by subsection 9(4).
	(b)	relinquished in relation to each CEA in the project area under sections 88, 90 or 91 of the Act before the end of the reporting period.
 is the aggregate of the permanence period discount number and the risk of reversal buffer number under section 16 of the Act associated with the Australian carbon credit units comprised in the definition of RC in this section.
is any net increase in emissions in the crediting period compared to the emissions in the baseline period, in tonnes CO2-e, determined for the reporting period in accordance with section 26.
 is:
	(a)	if the 2014 methodology determination was the applicable methodology determination for the project for a previous reporting period—the amount, in tonnes of CO2-e, worked out using equation 4 that is greater than zero;
	(b)	otherwise—zero.
 is:
	(a)	if the 2015 methodology determination was the applicable methodology determination for the project for a previous reporting period—the amount, in tonnes of CO2-e, worked out using equation 5 that is greater than zero;
	(b)	otherwise—zero.
S is the first reporting period for which this determination became the applicable methodology determination for the project.
x is the number of reporting periods for which this determination was the applicable methodology determination, up to and including the current reporting period.

 is: 
	(a)	if the net abatement amount for the project area for a previous reporting period  was worked out using equation 3, and if that amount was greater than zero—that amount; 
	(b)	otherwise—zero.
Note:	For the first reporting period for the project for which this determination was the applicable methodology determination, the summation at the end of equation 3, namely , is equal to 0.
Note 1:	The value for  must be worked out separately for each issue or relinquishment of Australian carbon credit units comprised in the definition of RC in this section, and all such values must be aggregated to work out the value for  applied to equation 3. 
Note 2:	The aggregate of the permanence period discount number and the risk of reversal buffer number under section 16 of the Act for the purposes of working out the value for D under this section associated with the Australian carbon credit units comprised in the definition of RC in this section would be:
· if the project was a 100-year permanence period project at the time of the issue of the units—0.95;
· if the project was a 25-year permanence period project at the time of the issue of the units—0.75.
23  Accounting for abatement recorded under the 2014 methodology determination
		If the 2014 methodology determination was the applicable methodology determination for the project for a previous reporting period,  is worked out, in tonnes CO2-e, using the following equation:
	
	equation 4


where:	
 is the project net abatement, in tonnes CO2‑e, for a reporting period Rc for which the 2014 methodology determination was the applicable methodology determination for the project, as worked out under Division 6.3 of Part 6 of the 2014 methodology determination.
 is the number of reporting periods for which the 2014 methodology determination was the applicable methodology determination for the project.
24  Accounting for abatement recorded under the 2015 methodology determination
		If the 2015 methodology determination was the applicable methodology determination for the project for a previous reporting period,  is worked out, in tonnes CO2-e, using the following equation:
	
	equation 5


where:
 is the net abatement for the project for a reporting period Rc, in tonnes CO2-e, as worked out using equation NA3 of the 2015 methodology determination.
 is the number of reporting periods for which the 2015 methodology determination was the applicable methodology determination for the project.
25  Change in soil organic carbon stock for a project area for a reporting period
	(1) 	The  for a project area for a reporting period, in tonnes of soil organic carbon, is worked out using the following equation:
			


	equation 6


		where:
 is the number of CEAs in the project area.
 is the change in soil organic carbon stocks with a specified probability of exceedance, in tonnes of soil organic carbon for the ith CEA in the project area for the reporting period, given by: 
	(a)	if, pursuant to section 15, Schedule 2 has been used for the CEA for the reporting period—the value of  for the CEA for the reporting period worked out using equation 116; 
	(b)	if, pursuant to section 15, Schedule 1 has been used for the CEA for the reporting period—the value of  for the CEA for the reporting period as worked out using equation 69.  
 is the sum of the following:
	(a)	if the carbon content of any biochar applied in CEAi in the project area in the relevant period defined in subsection (2) is known—the amount obtained by multiplying the carbon content of that biochar, expressed as a proportion, by the total quantity of that biochar, in tonnes, applied in the CEA in that period;
	(b)	if the carbon content of any biochar applied in CEAi in the project area in the relevant period defined in subsection (2) is not known—the amount obtained by multiplying the default carbon content of biochar specified in the Supplement multiplied by the total quantity of that biochar, in tonnes, applied in the CEA in that period.
 is the sum of the following:
	(a)	if the carbon content of any non-synthetic fertiliser applied in CEAi in the project area in the relevant period defined in subsection (3) is known—the amount obtained by multiplying the carbon content of that non-synthetic fertiliser, expressed as a proportion, by the total quantity of that non-synthetic fertiliser, in tonnes, applied in the CEA in that period;
	(b)	if the carbon content of any non-synthetic fertiliser applied in CEAi in the project area in the relevant period defined in subsection (3) is not known—the amount obtained by multiplying the default carbon content of non-synthetic fertiliser specified in the Supplement by the total quantity of that non-synthetic fertiliser, in tonnes, applied in the CEA in that period.
(2)		For the purposes of the definition of  in subsection (1), the relevant period means the period:
	(a)	commencing from the start of the collection of samples for the baseline sampling round or, as applicable pursuant to section 15, the first estimation event; and
	(b)	ending on:
	(i)	the last day on which any samples are collected for the subsequent sampling round for the CEA for the reporting period; or 
	(ii)	the later of:
	(A)	the last estimation event for the CEA for the reporting period; or 
	(B)	the last sample collected for that event. 
[bookmark: _Hlk80184828]	(3)	For the purposes of the definition of  in subsection (1), the relevant period means:
	(a)	if the relevant interval defined in subsection (4) is greater than two years—the period of two years before: 
	(i)	the last day on which any samples are collected for the subsequent sampling round for the CEA for the reporting period; or 
	(ii)	the later of:
	(A)	the last estimation event for the CEA for the reporting period; or 
	(B)	the last sample collected for that event; 
	(b)	if the relevant interval defined in subsection (4) is less than two years—the relevant interval.
(4)		For the purposes of subsection (3), the relevant interval means the interval between: 
	(a)	the start of the collection of samples for the baseline sampling round or, as applicable pursuant to section 15, the first estimation event; and
	(b)	either:
	(i)	the last day on which any samples are collected for the subsequent sampling round for the CEA for the reporting period; or 
	(ii)	the later of: 
	(A)	the last estimation event for the CEA for the reporting period; or 
	(B)	the last sample collected for that event.

[bookmark: _Toc87546138]26  The total emissions for a project area for a project,  
	(1)	This section must be used to determine  for a project area for a reporting period..
	(2)	If for a project area for a reporting period, in tonnes CO2-e, worked out using equation 7 is greater than 0, then  for the project area for the reporting period, in tonnes CO2-e, for equation 2 is equal to .
	(3)	If  for a project area for a reporting period, in tonnes CO2-e, worked out using equation 7 is less than or equal to 0, then  for the project area for the reporting period, in tonnes CO2-e, for equation 2 is equal to 0.
	(4)	for a project area for a reporting period, in tonnes CO2-e, is worked out using the following equation:
	

	equation 7


where:
 is the identifier for a reporting period.
x is the number of reporting periods up to and including the current reporting period.
is the difference between the emissions for the project area in a reporting period RP and the baseline period, in tonnes CO2-e, worked out using equation 48.
[bookmark: _Toc87546139]Part 5—Reporting, record-keeping, notification and monitoring requirements
[bookmark: _Toc405377083][bookmark: _Toc413155622][bookmark: _Toc87546140]Division 1—Offsets report requirements

[bookmark: _Toc405377084][bookmark: _Toc413155623][bookmark: _Toc87546141]31  Operation of this Division
		For paragraph 106(3)(a) of the Act, this Division sets out information that must be included in an offsets report about a soil carbon project that is an eligible offsets project. 
Note:	Other reporting requirements are set out in rules made under the Act.
[bookmark: _Toc413155624][bookmark: _Toc87546142]32  Information that must be included in offsets reports
	(1)	Each offsets report must include the following for the project:
	(a)	copies of the land management strategies applicable to the project during the reporting period;
	(b)	a description of the land management activities undertaken during the reporting period including an explanation of:
	(i)	how eligible management activities have been undertaken in each CEA during the reporting period; and
	(ii)	the extent to which the land management activities undertaken have implemented the relevant land management strategies;
	(c)	the number of sampling rounds or estimation events conducted during the reporting period for the CEAs included in the report;
	(d)	for each sampling round conducted in relation to a CEA included in the report until the end of the reporting period:
	(i)	the start and end date of that sampling round; and
	(ii)	the median day (within the meaning of the Supplement) of the sampling round;
	(e)	for each sampling round conducted during the reporting period, the following information,
	(i)	any spatial data files required to be created by the Supplement;
	(ii)	the accuracy of the GPS used to locate and record the location for each core collected;
	(iii)	the approach used to relocate a core location when an obstacle obstructs the intended core location;
	(iv)	an explanation of how the core points were randomly located;
	(v)	the diameter of the inner cutting edge of the coring device used for the sample;
	(vi)	the depth of the samples;
	(vii)	the location of each soil core sourced for a sample in accordance with the Supplement;
	(viii)	the laboratory used for the analysis of each sample;
	(ix)	the carbon content (as a percent of oven dry mass) of each sample analysed;
	(f)	the amount of each input and component of each equation or calculation that, under this determination and any Schedule of this determination, is used to work out the net abatement amount for the reporting period;
Note:	This is in addition to the requirement in subparagraph 70(2)(d)(i) of the CFI Rule, which applies only to the final equation or calculation used to worked out the net abatement amount for the reporting period.  	
	(g)	for any modelled carbon stock estimates or validated-modelled carbon stock estimates used during the reporting period for the purposes of section 14 of Schedule 2—any information required by the Supplement;
	(h)	if activities are undertaken in a reporting period that were restricted under section 12—evidence that those requirements were met;
	(i)	if the Supplement requires a matter to be documented—that matter;
	(j)	a written statement from the project proponent verifying that the activities, or sampling or calculation approaches, have not been undertaken which could be reasonably expected to result in the crediting of non-genuine carbon abatement;
	(k)	a written statement, in a form approved by the Regulator, from the person, or persons, responsible for carrying out the sampling round verifying that: 
	(i)	the person or persons have no financial interest in the project and were not influenced in any way to adjust the sampling; and
	(ii)	the sample collection and preparation were undertaken in accordance with this determination and the requirements of the Supplement; and
	(iii)	the sampling was not conducted in a manner, or at a time, that was likely to overestimate any increase in soil organic carbon in each carbon estimation area.
	(2)	If an offsets report is the first report after the declaration of the project as an eligible offsets project, it must include the following:
	(a)	the date the eligible management activities started in each CEA; 
	(b)	a detailed description of all land management activities undertaken during the baseline period in each CEA;
[bookmark: _Hlk73695530]	(c)	if any clearing or thinning has been conducted in a project area since submission of the section 22 application—evidence that the clearing is not in breach of subsection 12(2) (disregarding subsection 12(1)) and the thinning is not in breach of subsection 12(3) (disregarding subsection 12(1));
	(d)	if: 
	(i)	any livestock emissions greater than zero are recorded during the baseline period for section 47; and 
	(ii)	historical stock rate data is not known,
		and if:
	(iii)	the evidence or data referred to in subsection (3) may be available to the project proponent—that evidence or data; or
	(iv)	otherwise—evidence that the evidence or data is unable to be obtained by the project proponent. 
	(3)	The evidence and data to which paragraph (2)(d) applies is the following: 
	(a)	if no part of the project area has been sold in the last 5 years—evidence of stock movements on and off the property from the National Livestock Identification System (NLIS); 
	(b)	otherwise—for the project area or part of the project area that has been sold in the last 5 years:
	(i)	NLIS data from the time of the land sale to the end of the baseline period; and 
	(ii)	NLIS data for the duration of the baseline for any CEAs for which the NLIS data was not affected by the land sale.
Note:	In 2021 the National Livestock Identification System (NLIS) website was https://www.nlis.com.au/
	(4)	If an offsets report is the first report after an area was included in the project area for the project, it must include:
	(a)	the date the eligible management activities started in each CEA relating to the area added to the project; and
	(b)	a description of all land management activities undertaken during the baseline period in each CEA relating to the area added to the project, including the timing and duration of each activity.



[bookmark: _Toc87546143]Division 2—Notification requirements
[bookmark: _Toc87546144]33  Operation of this Division
		For paragraph 106(3)(b) of the Act, this Division sets out requirements to notify one or more matters relating to the project to the Regulator for a soil carbon project that is an eligible offsets project during the permanence obligation period for the project.
Note:	Other notification requirements are set out in rules made under the Act.
[bookmark: _Toc87546145]34  Notification requirements
	(1)	The project proponent must notify the Regulator within 60 days of becoming aware that an activity contrary to section 11 or 12 is conducted in the area of a CEA.
	(2)	If a land management strategy for the project changes, the project proponent must, within 60 days after the change, notify the Regulator of the change and within 9 months after the change, provide a copy of the new land management strategy to the Regulator.
	(3)	If the land management activities on land that is part of a CEA changes materially after the end of the first reporting period for the project, the project proponent must, within 60 days after the change, notify the Regulator of:
	(a)	the nature of the change; and
	(b)	whether the change is likely to materially impact the sequestration of carbon in the project area.
	(4)	Before the start of each sampling round, the project proponent must notify the Regulator of the intended location of each sample to be taken in accordance with the Supplement.



[bookmark: _Toc87546146]Division 3—Record‑keeping requirements
[bookmark: _Toc87546147]35  Operation of this Division
		For paragraph 106(3)(c) of the Act, this Division sets out record‑keeping requirements for a soil carbon project that is an eligible offsets project.
Note:	Other record‑keeping requirements are set out in rules made under the Act.
[bookmark: _Toc87546148]36  Record‑keeping requirements
		The project proponent must keep records of the following: 
	(a)	each land management strategy prepared for the project;
Note:	This includes the initial land management strategy and all subsequent revised strategies.
	(b)	the identity, relevant experience and qualifications of: 
	(i)	all qualified persons involved in the preparation or review of the land management strategies under section 13; and
	(ii)	all independent persons involved in soil sampling under subsection 7(2) of Schedule 1 or, as applicable pursuant to section 15, subsection 8(2) of Schedule 2;
	(c)	material and evidence used in the preparation of each land management strategy; 
	(d)	material and evidence supporting each eligible management activity; 
	(e)	the results of any testing undertaken as part of the project; 
	(f)	material to demonstrate that each eligible management activity nominated for each CEA has been carried out or maintained;
	(g)	each input of each component of each equation or calculation that, under this determination and any Schedule of this determination, is used to work out the net abatement amount for a reporting period;
	(h)	records which demonstrate that the requirements of this determination and Supplement have been met;
	(i)	anything which is specified in a land management strategy for the project under paragraph 13(1)(c)(iii));
	(j)	if activities restricted by section 12 are conducted—evidence that the requirements of section 12 have been met;
	(k)	if the project proponent changes an eligible management activity or other land management activity from the land management strategy—the information and evidence of the change.


[bookmark: _Toc87546149]Division 4—Monitoring requirements
[bookmark: _Toc87546150]37  Operation of this Division
		For paragraph 106(3)(d) of the Act, this Division sets out: 
	(a)	monitoring requirements for a soil carbon project that is an eligible offsets project; and
Note:	Other monitoring requirements are set out in rules made under the Act.
	(b)	certain consequences if the project proponent fails to monitor the project as required.
[bookmark: _Toc87546151]38  Monitoring requirements
		The project proponent must comply with the monitoring requirements set out in the following table in accordance with the instructions given in the table.
	
	Monitoring requirements

	Item
	Parameter
	Description
	Units
	Instructions

	1
	(see section 48, equation 14)
	Number of animals in livestock group gijk within the CEAs and emissions accounting areas of each project area in each year (B) of the baseline period.
	Livestock head
	Determined in accordance with section 39.

	2
	(see section 49, equation 16)
	Period (in days) in year B of the baseline period that livestock group gijk was within the CEAs and emissions accounting areas of each project area.
	Days
	Determined in accordance with section 39.

	3
	(see section 55, equation 34)
	Period (in days) that livestock group gijk was within the CEAs and emissions accounting areas of each project area.
	Days
	Determined in accordance with section 39.

	4
	
(see section 49, equation 15
	Assessed annual carrying capacity of project area PA, in animal units.
	Animal units
	Determined in accordance with the process set out in the Supplement.

	5
	
(see section 49, equation 15
	Stocking rate of project area PA for the first year Y of the project, in the same animal units as the value for .
	Animal units
	Determined in accordance with the process set out in the Supplement.

	6
	 
(see section 55 equation 34)
	Number of animals in livestock group gijk that were within the CEAs and emissions accounting areas of each project area.
	Livestock head
	Determined in accordance with section 39. 

	7
	  
(see section 56, equation 35)
	Quantity of urea applied to the CEAs and emissions accounting areas of each project area. 
	t urea
	Evidenced by invoices, contractual arrangements or sales records.

	8
	 (see section 56 equation 36)
	Quantity of synthetic fertiliser applied to the CEAs and emissions accounting areas of each project area. 
	t synthetic fertiliser
	Evidenced by invoices, contractual arrangements or sales records.

	9
	 
(see section 57, equation 38)
	Quantity of lime type l applied in the CEAs and emissions accounting areas of each project area.
	t lime
	Evidenced by invoices, contractual arrangements or sales records.

	10
	(see section 58 equation 42)
	Quantity of harvested crop by crop type v in the reporting period in the CEAs and emissions accounting areas of each project area.
	t crop
	Evidenced by invoices, contractual arrangements or other industry standard practices.

	11
	(see section 58 equation 42)
	Fraction of crop above ground residue from crop type v that was removed from the CEAs and emissions accounting areas of each project area.
	Decimal
	[bookmark: _Hlk85787413]Evidenced by industry standard practices, such as cover rating assessments.

	12
	 
(see section 58 equation 40 and equation 43)
	Tilled area for pasture renewal or renovation in the CEAs and emissions accounting areas of each project area.
	ha
	Using mapping approach under the Supplement.

	13
	 (see section 58 equation 44)
	Area which is sown with cover crop in the CEAs and emissions accounting areas of each project area.
	ha
	Using mapping approach under the Supplement.

	14
	 (see section 58 equation 44)
	The fraction of above ground cover crop residue of crop type v that was removed from the CEAs and emissions accounting areas for each project area.
	Decimal
	Evidenced by industry standard practices, such as cover rating assessments.

	15
	 
(see section 59 equation 46) 
	Quantity of fuel used to irrigate the CEAs and emissions accounting areas of each project area.
	kL
	Evidenced by invoices or contractual arrangements and apportioned based on hectares of the carbon estimation area irrigated as a fraction of the total hectares of land irrigated and the fuel used to run all irrigation pumps on that land.

	16
	 
(see section 59, equation 47)
	Quantity of electricity used to irrigate the CEAs and emissions accounting areas of each project area.
	kWh 
	Evidenced by invoices or contractual arrangements and apportioned based on hectares of the carbon estimation area irrigated as a fraction of the total hectares of land irrigated and the fuel used to run all pumps on that land. Where electricity purchased is measured in gigajoules (GJ), the quantity of kWh must be calculated by dividing the amount of GJ by 0.0036.


	17
	QF
(see section 58 equation 40)
	Quantity of fuel used to carry out soil landscape modification activities in the CEAs and emissions accounting areas of each project area.
	kL
	Evidenced by invoices or contractual arrangements.

	18
	 (see section 25, equation 6)
	Quantity of carbon in biochar (if known), or the quantity of biochar, applied to a CEA.
	t
	Evidenced by invoices, contractual arrangements or sales records. The carbon content should be evidenced by appropriate documentation, such as product labels, specifications or laboratory reports. If the quantity of carbon in biochar is not known, defaults must be used as outlined in the Supplement.

	19
	 (see section 25, equation 6)
	Quantity of carbon in non-synthetic fertilisers (if known), or the quantity of non-synthetic fertiliser, applied to a CEA.
	t
	Evidenced by invoices, contractual arrangements or sales records. The carbon content should be evidenced by appropriate documentation, such as product labels, specifications or laboratory reports. If the quantity of carbon in non-synthetic fertiliser is not known, defaults must be used as outlined in the Supplement.


Note:	As emissions are calculated with reference to the CEAs and emissions accounting areas within a project area (see section 46), any emissions in exclusion areas do not need to be monitored.
[bookmark: _Toc87546152]39  Project monitoring—livestock
	(1)	Subject to section 40, for the baseline period and the crediting period, the project proponent must determine the following parameters at least once a year: 
	(a)	the number of animals within each project area, according to species, state/region and livestock class; 
	(b)	the number of days, according to season, that the animals are in each CEA in each project area within a year. 
	(2)	For the purposes of determining the number of animals in each livestock class, the date of birth of each animal is deemed to be the first day of summer.
	(3)	For the purposes of this section, data collection:
	(a)	may include the use of log books, farm gate records, or similar methods; and
	(b)	must be sufficiently accurate to capture stock movements according to group characteristics, by day and by season.
[bookmark: _Toc87546153]40  Project monitoring—assumed baseline for livestock
		If the project proponent is unable to access records to apply section 39 to the baseline period, an assessment of carrying capacity for the relevant project area must be obtained or calculated as set out in the Supplement to calculate an assumed average annual baseline emissions number for livestock emissions  for section 47. 
[bookmark: _Toc87546154]41  Project monitoring—land management strategy
	(1)	The project proponent must monitor the implementation of the land management strategy in each project area.
	(2)	If a land management strategy specifies additional steps to monitor a project in accordance with subparagraph 13(1)(c)(ii), those requirements must be met.
[bookmark: _Toc424668727][bookmark: _Toc87546155]42  Consequences of not meeting requirement to monitor certain parameters
	(1)	If, during a particular period in a reporting period, a project proponent for a soil carbon project fails to monitor a parameter as required by the monitoring requirements for a project area, the value of APA in equation 2 or, as applicable, equation 3 for that reporting period is taken to be 0. In this determination this period is called the non-monitored period.
	(2)	Subsection (1) does not apply if the Regulator determines that:
	(a)	either: 
	(i)	the failure to monitor the parameter is likely to have only a minor or trivial impact on the value of APA; or
	(ii)	alternative means have been applied to calculate a conservative estimate of the parameter; and
	(b)	the project proponent is taking steps to monitor the parameter consistently with the monitoring requirements in subsequent reporting periods.
	(3)	The project proponent must make all practicable efforts to minimise the non-monitored period during a reporting period.
	(4)	To avoid doubt, this determination does not prevent the Regulator from taking action under the Act, or regulations or rules made under the Act, in relation to the project proponent’s failure to monitor a parameter as required by the determination.
Note: 	Examples of action that may be taken include the following:
(a)	if the failure constitutes a breach of a civil penalty provision in section 194 of the Act (which deals with project monitoring requirements), the Regulator may apply for a civil penalty order in respect of the breach;
(b)	if false or misleading information was given to the Regulator in relation to the failure, the Regulator may revoke the project’s section 27 declaration under regulations or rules made for the purposes of section 38 of the Act;
(c)	if the giving of false or misleading information in relation to the failure led to the issue of Australian carbon credit units, the Regulator may require all or some of those units to be relinquished under section 88 of the Act.


[bookmark: _Toc413155628][bookmark: _Toc87546156]Part 6—Partial reporting
[bookmark: _Toc413155629][bookmark: _Toc87546157]43  Partial reporting
		For section 77A(2) of the Act, the division of the overall project must not result in the division of a project area.


[bookmark: _Toc87546158]Part 7—Calculation of Emissions
[bookmark: _Toc87546159]Division 1—Preliminary
[bookmark: _Toc87546160]44  Simplified outline of this Part 
This Part provides for the calculation of the change in emissions in a reporting period from the average annual baseline emissions, known as .
It does this by first calculating the annual average emissions in the baseline period and comparing that to emissions in the reporting period.  
[bookmark: _Toc87546161]45  Definitions
		In this Part:
—see equation 48.
NGA Factors document means the document entitled “National Greenhouse Accounts Factors”, published by the Department and as in force from time to time.
Note:	In 2021 the NGA Factors document could be viewed on the Department’s website (http://www.industry.gov.au).
[bookmark: _Toc87546162][bookmark: _Hlk83033459]46  Application of this Part to CEAs and emissions accounting areas in a project area
		The emissions calculated for a project area under this Part relate to all the CEAs and emissions accounting areas for the project area as at the end of the reporting period.
Note:	Any emissions which relate to an exclusion area within a project area are not relevant to this Part. If the project area is varied between reporting periods, average annual baseline emissions will need to be recalculated for the new project area.


[bookmark: _Toc87546163][bookmark: _Hlk88233331]Division 2—Calculating average annual baseline emissions for a project area
[bookmark: _Toc87546164]47  Average annual baseline emissions for a project area
	(1)	The annual average emissions for the baseline period for a project area (the ), in tonnes CO2-e per year, must be calculated and is worked out using the following equation:  
	
	
equation 12


		where:
is the average annual emissions from livestock during the baseline period BP  for the project area PA, in tonnes CO2-e per year, worked out using equation 13 or 15.
 is the average annual emissions from synthetic fertiliser applied to project area PA during the baseline period BP, in tonnes CO2-e per year, worked out using equation 17.
is the average annual emissions from lime applied in the baseline period BP  to project area PA, in tonnes CO2-e per year, worked out using equation 20.
is the average annual emissions from all residues and tillage events and landscape modification activities in the baseline period BP  in project area PA, in tonnes CO2-e per year, worked out using equation 22.
 is the average annual emissions from irrigation energy in the baseline period BP  in project area PA, in tonnes CO2-e per year, worked out using equation 29.
	(2)	The project proponent may elect for one or all of the components of equation 12 to be zero for the baseline period (BP).
[bookmark: _Hlk83736603]Note:	A project proponent may need to make such an election if the component cannot be calculated from data available for the baseline period to ensure net abatement calculations are conservative.
[bookmark: _Toc87546165]48  Livestock emissions—if historical stock rate data is known 
	(1)	This section applies if the project proponent is able to access records to apply section 39 to the baseline period.
	(2)	For equation 12,  is worked out using the following equation:  
	
	equation 13


		where:
is the total emissions from livestock during year B of the baseline period BP for the project area PA, in tonnes CO2-e, worked out using equation 14.
B is the year of the baseline period, from 1 to 5.
	(3)	For equation 13, is worked out using the following equation:  
	
	equation 14


		where:
is the number of animals in livestock group gijk within project area PA in year B of the baseline emissions period, in livestock head.
 is the number of days in year B of the baseline period that livestock group gijk was within the project area PA, in days.
is the default emissions factor for livestock group gijk, as set out in the Supplement, in kilograms CO2-e per livestock head per day.
Note:	The components of livestock group gijk are set out in the Supplement.
[bookmark: _Toc87546166]49  Livestock emissions—if historical stock rate data is not known 
	(1)	This section applies if the project proponent is unable to access records for the duration of the baseline period to apply section 48.
	(2)	For equation 12,  is given by the following equation:  
	
	equation 15


		where:
is the assessed annual carrying capacity of project area PA, in animal units, determined in accordance with the process set out in the supplement.
 is the stocking rate of project area PA for the first year Y of the project, in the same animal units as the value for .
is the total emissions from livestock during year first year of the project for the project area PA, in tonnes of CO2-e, given by equation 16.
	(3)	For equation 15, is given by the following equation:  
	
	equation 16


		where:
is number of animals in livestock group gijk within project area PA in the first year of the project Y, in livestock head.
 is the number of days in year Y that livestock group gijk was within the project area PA, in days.
is the default emission factor for livestock group gijk, as set out in the Supplement, in kilograms of CO2-e per livestock head per day.
Note:	The components of livestock group gijk are set out in the Supplement.
[bookmark: _Toc87546167][bookmark: _Hlk83035107]50  Synthetic fertiliser emissions 
	(1)	For equation 12,  is worked out using the following equation:  
	
	equation 17


		where:
is the total emissions from synthetic fertiliser during year B of the baseline period BP  for the project area PA, in tonnes CO2-e, worked out using equation 18.
B is the year of the baseline period, from 1 to 5.
	(2)	For equation 17, is worked out using the following equation:  
	
	equation 18


		where:
is nitrous oxide emissions from synthetic fertiliser applied to project area PA during year B of the baseline period, in tonnes CO2-e, worked out using equation 19.
is the quantity of urea applied to project area PA during year B of the baseline period, in tonnes of urea.
 is the default emissions factor for carbon dioxide emissions from urea as set out in the Supplement, in tonnes CO2-e per tonne of urea.
	(3)	For equation 18, is worked out using the following equation:  
	
	equation 19


		where:
 is the quantity of synthetic fertiliser group fij applied to project area PA during year B of the baseline period, in tonnes of fertiliser.
is the proportion of nitrogen content of fertiliser f  in synthetic fertiliser group fij, as provided by the manufacturer, in tonnes of  nitrogen per tonne of fertiliser.
 is the default emissions factor for synthetic fertiliser group fij as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen in fertiliser.
[bookmark: _Toc87546168][bookmark: _Hlk83035198]51  Lime emissions 
	(1)	For equation 12,  is worked out using the following equation:  
	
	equation 20


		where:
is the emissions from lime during year B of the baseline period BP for the project area PA, in tonnes CO2-e,, worked out using equation 21.
B is the year of the baseline period, from 1 to 5.
	(2)	For equation 20, is worked out using the following equation:  
	
	equation 21


		where:
is the quantity of lime type l applied in year B of the baseline period BP for the project area PA, in tonnes.
 is the proportion of pure carbonate content of lime type l, as provided by the manufacturer, or, if unavailable, the default value as set out in the Supplement, in tonnes of pure carbonate/tonne of lime type l.
Note:	The proportion of pure carbonate content of lime is described as its neutralising value and includes both calcium carbonate and magnesium carbonate 
 is the default emissions factor for pure carbonates in lime type l as set out in the Supplement, in tonnes CO2-e per tonne of pure carbonate.
l is the type of lime as defined by the percentage carbonate content.
n is the number of types of lime applied in year B of the baseline period BP.
[bookmark: _Toc87546169][bookmark: _Hlk83035356]52  Residue, tillage and soil landscape modification emissions 
	(1)	For equation 12,  is worked out using the following equation:  
	
	equation 22


		where:
is the total emissions from residues and tillage events and soil landscape modification activities during year B of the baseline period BP for the project area PA, in tonnes CO2-e, worked out using equation 23.
B is the year of the baseline period, from 1 to 5.



	(2)	For equation 22, is worked out using the following equation:  
	
	equation 23 



		where:
 is the emissions from diesel fuel used for tillage events and soil landscape modification activities in year B of the baseline period in project area PA, in tonnes CO2-e, worked out using equation 24.
is the emissions from the residues of all crop types in year B of the baseline period in project area PA, in tonnes CO2-e, given by equation 25.
Note: To avoid doubt, sowing with tillage (e.g using discs or tynes) is considered tillage.
is the emissions from pasture tillage events i in year B of the baseline period in project area PA, in tonnes CO2-e, worked out using equation 27.
 is the emissions from the residues of all cover crops in in year B of the baseline period in project area PA, in tonnes CO2-e, worked out using equation 28.
	(3)	For equation 23, is worked out using the following equation:  

	
	equation 24


[bookmark: _Hlk73437910]		where:
n is the number of gas types g.
 is the tilled area in year B of the baseline period in a project area PA, in hectares.
is the estimate of the diesel fuel use in kilolitres per hectare determined by the Supplement for tillage events
 is the energy content factor for diesel fuel set out in the NGER (Measurement) Determination, in gigajoules per kilolitre.
 is the emissions factor for each gas type g for diesel fuel set out in the NGER (Measurement) Determination, in kilograms CO2-e per gigajoule.
 is the quantity of fuel used for soil landscape modification activities in year B of the baseline period in project area PA, in kilolitres.
Note:	The value 1000 converts kilograms to tonnes.
	(4)	For equation 23, is worked out using the following equation:  
	
	equation 25


		where:
is the emissions from the residues of crop type v in year B of the baseline period in project area PA, in tonnes CO2-e, worked out using equation 26.
n is the number of crop types and residue burning combinations (burnt/unburnt) grown in year B in the project area PA.
v is the crop type as specified in the Supplement and residue burning status (burnt/unburnt)
Note:	 If residue burning only occurred for certain paddocks of a crop type, Equation 26 is repeated for the burnt and unburnt crop (with the harvested crop quantity attributable to paddocks of each status).
[bookmark: _Hlk86305394]	(5)	For equation 25, is worked out using the following equation:

	

	equation 26


		where:
[bookmark: _Hlk87344773]is quantity of harvested crop by crop type v in year B of the baseline period in project area PA, in tonnes of harvested crop type v.
 is the above ground residue:harvested crop ratio for crop type v as set out in the Supplement.
[bookmark: _Hlk87345270]is the dry matter fraction of residue from crop type v, as set out in the Supplement, as a decimal, in tonnes of dry matter per tonne of residue.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen.
is the fraction of above ground crop residue from crop type v that is removed after harvest but before residue burning, in year B of the baseline period in project area PA, as set out in the Supplement as a decimal.
 is the fraction of above ground residue remaining at burning. If no burning has occurred, the value is 0. If residue burning has occurred, the value is set out in the supplement for crop type v, as a decimal.
is the nitrogen content in crop residue above ground (AG) from crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of above ground residue dry matter.
is the below ground to above ground residue ratio for crop type v as set out in the Supplement
 is the nitrogen content in crop residue below ground (BG) from crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of below ground residue dry matter.
is the emissions factor for residue burning for crop type v, as set out in the Supplement, in tonnes CO2-e per tonne of above ground crop residue dry matter 
	(6)	For equation 23, is worked out using the following equation:  
	
	equation 27


		where:
n is the number of pasture types grown in year B in the project area PA.
v is the pasture type as specified in the Supplement 
is the annual above ground dry matter yield for pasture type v as set out in the Supplement, in tonnes per hectare.
[bookmark: _Hlk85794109] is the tilled area for pasture renewal or renovation in year B of the baseline period in project area PA, in hectares.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen.
is the nitrogen content in above ground (AG) pasture residue as set out in the Supplement, in tonnes of nitrogen per tonne of pasture above ground dry matter.
is the fraction of above ground crop residue from pasture that was removed in year B of the baseline period in project area PA as set out in the supplement, as a decimal.
 is the nitrogen content in pasture residue below ground BG from pasture type v as set out in the Supplement, in tonnes of nitrogen per tonne of pasture dry matter.
is the below ground to above ground residue ratio for pasture type v as set out in the Supplement.
	(7)	For equation 23, is worked out using the following equation:
	
	equation 28


		
		where:
n is the number of cover crops grown in in year B of the baseline period in project area PA.
v is the cover crop type as specified in the Supplement.
is the annual above ground dry matter yield for cover crop v as set out in the Supplement, in tonnes of above ground dry matter per hectare.
 is the area which is sown with cover crop v in year B of the baseline period in project area PA, in hectares.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes of CO2-e per tonne of nitrogen.
is the nitrogen content in above ground AG cover crop residue, as set out in the Supplement for cover crop type v, in tonnes of nitrogen per tonne of above ground cover crop dry matter.
is the fraction of above ground cover crop residue of cover crop type v that was removed in year B of the baseline period in project area PA, as a decimal value.
 is the nitrogen content in below ground BG cover crop residue from cover crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of below ground cover crop dry matter.
is the below ground to above ground total dry matter ratio for cover crop type v as set out in the Supplement. 
[bookmark: _Toc87546170][bookmark: _Hlk83035435]53  Irrigation energy emissions 
	(1)	For equation 12, is worked out using the following equation:  
	


	equation 29


		where:
is the average annual emissions from irrigation fuel in the baseline period BP for the project area PA, in tonnes CO2-e, worked out using equation 30.
is the average annual emissions from irrigation electricity in the baseline period BP for the project area PA, in tonnes CO2-e, given by equation 31.
	(2)	For equation 29, is worked out using the following equation:  
	
	equation 30


		where:
n is the number of gas types g.
 is the quantity of fuel used to irrigate project area PA in the baseline period, in kilolitres.
 is the energy content factor for diesel fuel set out in the NGER (Measurement) Determination, in gigajoules per kilolitre.
 is the emissions factor for each gas type g for diesel fuel set out in the NGER (Measurement) Determination, in kilograms CO2-e per gigajoule.
Note:	The value 1000 converts kilograms to tonnes.
	(3)	For equation 29, is worked out using the following equation:  
	
	equation 31


		where:
 is the quantity of electricity used to irrigate the project area PA over the baseline period, in kilowatt hours.
EFElec is:
	(a)	for electricity obtained from an electricity grid that is a grid in relation to which the NGA Factors document, in force at the end of the reporting period, includes an emissions factor—that factor, in kilograms CO2‑e per kilowatt hour; or
	(b)	for electricity obtained from an electricity grid not covered by paragraph (a) or obtained from a source other than an electricity grid:
	(i)	if the supplier of the electricity is able to provide an emissions factor that reflects the emissions intensity of the electricity (worked out in accordance with subsection (4)) and is applicable at the end of the reporting period—that factor, in kilograms CO2‑e per kilowatt hour (or its equivalent of tonnes CO2‑e per megawatt hours); or
	(ii)	otherwise—the emissions factor, in kilograms CO2‑e per kilowatt hour (or its equivalent of tonnes CO2‑e per megawatt hours), for off‑grid electricity included in the NGA Factors document in force at the end of the reporting period.
	(4)	For subparagraph (b)(i) of the definition of EFElec in subsection (3), the emissions factor must be worked out:
	(a)	on a sent‑out basis; and
	(b)	using a measurement or estimation approach that is consistent with the NGER (Measurement) Determination.


[bookmark: _Toc87546171]Division 3—Calculating average annual project emissions for a project area
[bookmark: _Toc87546172]54  Average annual project emissions for a project area
		The annual average emissions for the reporting period for a project area (the ), in tonnes CO2-e per year, must be calculated and is worked out using the following equation:  
	
	equation 32


		where:
is the total emissions from livestock during the reporting period RP  for the project area PA, in tonnes CO2-e per year, worked out using equation 33.
 is the total emissions from synthetic fertiliser applied to project area PA during the reporting period RP, in tonnes CO2-e per year, worked out using equation 35
is the total carbon dioxide emissions from lime applied in the reporting period RP  to project area PA, in tonnes CO2-e per year, worked out using equation 37.
is the total emissions from all tillage events in the reporting period RP  in project area PA, in tonnes CO2-e per year, worked out using equation 39.
 is the total emissions from irrigation energy in the reporting period RP  in project area PA, in tonnes CO2-e per year, worked out using equation 45.
 is the number of years in the reporting period, in years.
[bookmark: _Toc87546173]55  Livestock emissions 
	(1)	For equation 32, is worked out using the following equation:  
	
	equation 33


		where:
is the total emissions from livestock group gijk for the reporting period for the project area PA, in tonnes CO2-e, worked out using equation 34.
	(2)	For equation 33, is worked out using the following equation:  
	
	equation 34


		where:
is the number of animals in livestock group gijk within project area PA in the reporting period RP, in livestock head.
 is the number of days in the reporting period that livestock group gijk was within the project area PA, in days.
 is the default emissions factor for livestock group gijk, as set out in the Supplement; in kilograms CO2-e per livestock head per day.
Note:	The components of livestock group gijk are set out in the Supplement.
[bookmark: _Toc87546174]56  Synthetic fertiliser emissions 
	(1)	For equation 32, is worked out using the following equation:  
	
	equation 35


		where:
is nitrous oxide emissions from synthetic fertiliser applied to project area PA during the reporting period in tonnes CO2-e, worked out using equation 36.
is the quantity of urea applied to project area PA during the reporting period, in tonnes of urea.
 is the default emissions factor for carbon dioxide emissions from urea as set out in the Supplement, in tonnes CO2-e per tonne of urea.
	(2)	For equation 35, is worked out using the following equation:  
	
	equation 36


		where:
 is the quantity of synthetic fertiliser group fij applied to project area PA during the reporting period, in tonnes of fertiliser.
is the proportion of nitrogen content of fertiliser f  in synthetic fertiliser group fij, as provided by the manufacturer, in tonnes of nitrogen per tonne of fertiliser.
 is the default emissions factor for synthetic fertiliser group fij as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen in fertiliser.
[bookmark: _Toc87546175]57  Lime emissions 
	(1)	For equation 32,  is worked out using the following equation:  
	
	equation 37


		


		where:
 is the emissions from lime type l applied during the reporting period RP for the project area PA, in tonnes CO2-e, worked out using equation 38 .
l is the type of lime as defined by the percentage carbonate content.
n is the number of types of lime applied in the reporting period.
	(2)	For equation 37, is worked out using the following equation:  
	
	equation 38


		where:
is the quantity of lime type l applied in the reporting period in the project area PA, in tonnes.
 is the proportion of pure carbonate content of lime type l, as provided by the manufacturer, or if unavailable, the default value as set out in the Supplement, in tonnes of pure carbonate/tonne of lime type l.
Note:	The proportion of pure carbonate content of lime is described as its neutralising value and includes both calcium carbonate and magnesium carbonate
 is the default emissions factor for pure carbonates in lime type l as set out in the Supplement, in tonnes CO2-e per tonne of pure carbonate.
l is the type of lime as defined by the percentage carbonate content.
[bookmark: _Toc87546176]58  Residue, tillage and soil landscape modification emissions 
	(1)	For equation 32, is worked out using the following equation:  
	+
	equation 39


		where:
 is the emissions from diesel fuel used for tillage events and soil landscape modification activities in the reporting period RP in project area PA, in tonnes CO2-e, worked out using equation 40.
is the emissions from the residues of all crop types, other than cover crops, in the reporting period RP in project area PA, in tonnes CO2-e, worked out using equation 41.
is the emissions from pasture tillage events in the reporting period RP in project area PA, in tonnes CO2-e, worked out using equation 43.
 is the emissions from the residues of all cover crops in the reporting period RP in project area PA, in tonnes CO2-e, worked out using equation 44.

	(2)	For equation 39, is worked out using the following equation:  
	
	equation 40
	

	equation 40


		where:
n is the number of gas types g.
 is the tilled area for pasture renewal or renovation in the reporting period in a project area PA, in hectares.
is the estimate of the diesel fuel use in kilolitres per hectare determined by the Supplement for tillage events.
 is the energy content factor for diesel fuel set out in the NGER (Measurement) Determination, in gigajoules per kilolitre.
 is the emissions factor for each gas type g for diesel fuel set out in the NGER (Measurement) Determination, in kilograms CO2-e per gigajoule.
 is the quantity of fuel used for soil landscape modification activities in the reporting period, in kilolitres.
Note:	The value 1000 converts kilograms to tonnes
	(3)	For equation 39, is worked out using the following equation:  
	
	equation 41


		where:
is the emissions from the residues of crop type v in the reporting period in project area PA, in tonnes CO2-e, worked out using equation 42.
n is the number of crops and residue burning combinations(burnt/unburnt) grown in the reporting period in the project area PA.
v is the combination of crop type (burnt/unburnt) as specified in the Supplement and residue burning status (burnt/unburnt).

	(4)	For equation 41, is worked out using the following equation: 
		

	equation 42


where:
is quantity of harvested crop for crop type v harvested in the reporting period in project area PA, in tonnes of harvested crop type v.
 is the above ground residue: harvested crop ratio for crop type v as set out in the Supplement


is the dry matter fraction of residue from crop type v, as set out in the Supplement, as a decimal, in tonnes of dry matter per tonne of residue.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen.
is the fraction of above ground crop residue from crop type v that is removed after harvest but before residue burning, in the reporting period, in project area PA, as set out in the Supplement as a decimal.
 is the fraction of above ground residue remaining at burning. If no burning has occurred, the value is 0. If residue burning has occurred, the value is set out in the Supplement for crop type v, as a decimal.
is the nitrogen content in crop residue above ground (AG) from crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of above ground residue dry matter.
is the below ground to above ground residue ratio for crop type v as set out in the Supplement
 is the nitrogen content in crop residue below ground (BG) from crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of below ground residue dry matter.
is the emissions factor for residue burning for crop type v, as set out in the Supplement, in tonnes of CO2-e per tonne of above ground crop residue dry matter. 
	


	(5)	For equation 39, is worked out using the following equation:  
	
	equation 43


		where:
n is the number of pasture types grown in reporting period RP in the project area PA.
v is the pasture type as specified in the Supplement. 
is the annual above ground dry matter yield for pasture type v as set out in the Supplement, in tonnes per hectare.
 is the tilled area for pasture renewal or renovation in the reporting period in a project area PA, in hectares.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen.
is the nitrogen content in above ground (AG) pasture residue as set out in the Supplement, in tonnes of nitrogen per tonne of pasture above ground dry matter.
is the fraction of above ground residue from pasture that was removed during the reporting period in project area PA, as set out in the Supplement, as a decimal.
 is the nitrogen content in pasture residue below ground BG from pasture type v as set out in the Supplement, in tonnes of nitrogen per tonne of pasture dry matter.
is the below ground to above ground residue ratio for pasture type v as set out in the Supplement.

	(6)	For equation 39, is worked out using the following equation:
	
	equation 44


		where:
n is the number of cover crops grown in the reporting period in the project area PA.
v is the cover crop type as specified in the Supplement.
is the annual above ground dry matter yield for cover crop v as set out in the Supplement, in tonnes of above ground dry matter per hectare.
 is the area which is sown with cover crop v in the reporting period in a project area PA, in hectares.
is the emissions factor for residue decomposition as set out in the Supplement, in tonnes CO2-e per tonne of nitrogen.
is the nitrogen content in above ground AG cover crop residue as set out in the Supplement for cover crop type v, in tonnes of nitrogen per tonne of above ground cover crop dry matter.
is the fraction of above ground cover crop residue of cover crop type v that was removed during the reporting period in project area PA, as a decimal value.
 is the nitrogen content in below ground BG cover crop residue from cover crop type v as set out in the Supplement, in tonnes of nitrogen per tonne of below ground cover crop dry matter.
 is the below ground to above ground total dry matter ratio for cover crop type v as set out in the Supplement.

	(1)	For equation 32, is worked out using the following equation:  
	


	equation 45


		where:
is the emissions from irrigation fuel in the reporting period RP  for the project area PA, in tonnes CO2-e, worked out using equation 46.
is the emissions from irrigation electricity in the reporting period RP  for the project area PA, in tonnes CO2-e, worked out using equation 47.
	(2)	For equation 45, is worked out using the following equation:  
	
	equation 46


		where:
n is the number of gas types g.
 is the quantity of fuel used to irrigate project area PA in the reporting period, in kilolitres.
 is the energy content factor for diesel fuel set out in the NGER (Measurement) Determination, in gigajoules per kilolitre.
 is the emissions factor for each gas type g for diesel fuel set out in the NGER (Measurement) Determination, in kilograms CO2-e per gigajoule.
	(3)	For equation 45, is worked out using the following equation:  
	
	equation 47


	

		where:
 is the quantity of electricity used to irrigate the project area PA over the reporting period, in kilowatt hours.
EFElec is:
	(a)	for electricity obtained from an electricity grid that is a grid in relation to which the NGA Factors document, in force at the end of the reporting period, includes an emissions factor—that factor, in kilograms CO2‑e per kilowatt hour; or
	(b)	for electricity obtained from an electricity grid not covered by paragraph (a) or obtained from a source other than an electricity grid:
	(i)	if the supplier of the electricity is able to provide an emissions factor that reflects the emissions intensity of the electricity (worked out in accordance with subsection (4)) and is applicable at the end of the reporting period—that factor, in kilograms CO2‑e per kilowatt hour (or its equivalent of tonnes CO2‑e per megawatt hours); or
	(ii)	otherwise—the emissions factor, in kilograms CO2‑e per kilowatt hour (or its equivalent of tonnes CO2‑e per megawatt hours), for off‑grid electricity included in the NGA Factors document in force at the end of the reporting period.
	(4)	For subparagraph (b)(i) of the definition of EFElec in subsection (3), the emissions factor must be worked out:
	(a)	on a sent‑out basis; and
	(b)	using a measurement or estimation approach that is consistent with the NGER (Measurement) Determination.


[bookmark: _Toc87546177]Division 4—Calculating change in emissions
[bookmark: _Toc87546178]60  Change in project emissions from baseline in a reporting period
		The difference between the emissions in the current reporting period RP and the baseline period (the ) in tonnes CO2-e, is worked out using the following equation:  
	
	equation 48


		where:
is the average annual emissions from all sources during the reporting period RP for the project area PA, in tonnes CO2-e, worked out using equation 32.
is the average annual emissions from all sources during the baseline period BP for the project area PA, in tonnes CO2-e, worked out using equation 12.
is the number of years in the reporting period, in years.






[bookmark: _Toc456340550][bookmark: _Toc487726753][bookmark: _Toc87546179][bookmark: opcAmSched][bookmark: opcCurrentFind]Schedule 1—Measurement-only approach to estimating soil organic carbon sequestration
[bookmark: _Toc487726754][bookmark: _Toc87546180]Division 1—Preliminary
[bookmark: _Toc487726755][bookmark: _Toc87546181][bookmark: _Toc413155578]1  Simplified outline of this Schedule 
This Schedule provides for the calculation of the change in soil organic carbon between reporting periods for a CEA of a soil carbon project which is an eligible offsets project, using a measurement-only approach. 
To determine this amount using a measurement-only approach, in tonnes of carbon:
- samples of soil need to be collected and analysed consistent with the requirements of Division 2 of this Schedule and the Supplement;
- the soil organic carbon stock and sampling variance in a CEA needs to be calculated in accordance with Division 4 of this Schedule;
- the change in soil organic carbon stock for a reporting period needs to be calculated in accordance with Division 5 of this Schedule;
In accordance with Divisions 2 and 3 of this Schedule, the sampling, analysis and calculations of this Schedule need to be done separately for the upper soil layer (first 30 centimetres) and the entire soil profile (0-x centimetres). Data on the upper soil layer is included in offsets reporting to help Australia report its removals of greenhouse gases in its National Inventory Report.
A project proponent who uses this Schedule to calculate the amount of change in soil organic carbon for a CEA in a project area of a project for a reporting period, can change at any time to using the hybrid approach set out in Schedule 2 to calculate that amount for the CEA for a subsequent reporting period. 
However, if the hybrid approach is used to calculate that amount for a CEA of a project for a reporting period, then the measurement-only approach in this Schedule cannot be used to calculate that amount for the CEA for any subsequent reporting period. However, this still allows the measurement-based approach under Schedule 2 to be used.
[bookmark: _Toc87546182][bookmark: _Toc487726756]2  Definitions
		In this Schedule:
0–30 cm layer of soil, means the soil layer measured from the soil surface to a soil depth of 30 centimetres.
0–x cm layer of soil, means the soil layer measured from the soil surface to a soil depth greater than 30 centimetres referred to as x.
30–x cm layer of soil, means the soil layer measured from the lower end of the 0-30 cm layer of the soil to the lower end of the 0-x cm layer of the soil.
composite sample—see section 3(1)(b) of this Schedule.
ESM—see section 12 of this Schedule.
fine earth means soil material having a particle size ≤ 2 mm.
gravel means soil material having a particle size > 2 mm.
layer means a 0-30 cm layer, 30-x cm layer or a 0-x cm layer.
sample—see section 3 of this Schedule.
stratum means an area in a carbon estimation area.
sub-layer means a depth of soil within a layer that is less than the layer.
Note: 	The 0-30 cm and 30-x cm layers of a sample will be sublayers of the 0-x cm layer of the sample.
SOCCEA—see paragraph 10(a) of this Schedule.
SOCi—see subsection 11 of this Schedule.
—see paragraph 10(b) of this Schedule.

whole soil means all material contained within a soil layer including gravel and fine earth.
[bookmark: _Toc87546183]3  What is a sample?
	(1)	In this Schedule a sample may be:
	(a)	an individual sample taken from a particular location; or
	(b)	a composite sample (composite sample) which combines samples taken from a number of locations into a single sample consistent with any requirements in the Supplement.
	(2)	A sample must be obtained and analysed consistent with the requirements in Division 2 of this Schedule.



[bookmark: _Toc87546184][bookmark: _Hlk82515996]Division 2—Operation of a soil carbon project using a measurement-only approach under this Schedule  
[bookmark: _Toc87546185]4  Steps involved in accounting for a soil carbon project
	(1)	For each area of land included as part of a project area for a soil carbon project:
	(a)	the land must be mapped according to section 5 of this Schedule; and
	(b)	a baseline sampling round must be conducted for each CEA:
	(i)	if the land is included in the project area when the section 27 declaration of the project is made—before the end of the first reporting period for the project; or
	(ii)	if the land is included in the project area as the result of a section 29 application for the project—before the end of the first reporting period for the project during which the land is included in the project area; and
	(c)	at least one subsequent sampling round must occur not later than every 5 years after the previous sampling round for each CEA for the duration of the crediting period for the project.
Note:	Sampling is not conducted on exclusion areas or emissions accounting areas.
	(2)	A subsequent sampling round is not required to be conducted for a CEA of a transferring project during the reporting period for which the project proponent may submit a transitional offsets report for the project.
	(3)	In this section, transitional offsets report means a transitional offsets report under section 68A of the CFI Rule. 
[bookmark: _Hlk79410210]	(4)	For each sampling round conducted for a CEA, the CEA must be divided into strata consistent with any requirements in the Supplement.
	(5)	For each reporting period for the project, all CEAs that have completed subsequent sampling rounds must be included in the net abatement calculations.
	(6)	Unless the Regulator agrees in writing that exceptional circumstances exist, a sampling round must meet any timing requirements specified in the Supplement.
[bookmark: _Hlk83567706]Note:	Exceptional circumstances may include poor weather conditions that inhibit site access or where the soil moisture is unsuitable for sampling at the planned time.
[bookmark: _Toc87546186][bookmark: _Hlk70515297]5  Carbon estimation areas (CEAs), exclusion areas and emissions accounting areas
	(1)	The project proponent must map land within a project area for the project into one or more carbon estimation areas (CEAs) such that:
	(a)	all the land in each CEA: 
	(i)	is eligible land; and
	(ii)	is subject to the carrying out or maintenance of at least one eligible management activity until the end of the permanence obligation period for the project; and
	(iii)	is within a single State or Territory; and
	(iv)	has identical responsible landholders; and
	(b)	if the project was declared as an eligible offsets project after 1 September 2020—the mapping is completed, and provided to the Regulator as required by the Supplement, prior to each baseline sampling round for each CEA.
	(2)	The project proponent may map non-contiguous parts of a project area as a single CEA, where the furthest boundaries of non-contiguous areas do not exceed 10 kilometres in distance from each other within a singular CEA.
	(3)	The boundaries of a CEA may be revised only to merge and split existing CEAs in accordance with requirements in the Supplement.
Note: 	If the boundaries of a CEA are revised, baseline emissions and baseline soil organic carbon stocks may need to be recalculated.
              (4) The project proponent must not remove project areas which would remove part of a CEA, unless such removal is provided for in, and meets the requirements of, the Supplement.
	(5)	The project proponent may map other land within the project area for the project into one or more exclusion areas such that:
	(a)	no land management or agricultural activities are to be conducted in the area; and
	(b)	none of the land is included in a CEA.
Note:	Exclusion areas would generally be dwellings, roads, dams or other infrastructure.
	(6)	Any part of the project area which is neither a CEA nor an exclusion area is an emissions accounting area.
Note:	The soil organic carbon stock change of an emissions accounting area is not included in the net abatement amount, but emissions from these areas are included in the net abatement amount calculations. Emissions accounting areas are likely to include agricultural land which is not suitable or conducive to sampling (such as rocky outcrops) and densely forested land where land management activities are not applied.
	(7)	Subsections (8), (9) and (10) apply to a CEA that:
	(a)	has been mapped in accordance with this section; and
	(b)	includes land that is not eligible, or has ceased to be eligible, because it does not satisfy paragraph 9(1)(b) of this determination (dwelling or structures); and
	(c)	has not been removed from the project area of the project.
	(8)	Despite subparagraph (1)(a)(i), ineligible land may remain in a CEA if: 
	(a)	less than the smaller of 1% or 5 hectares of the area of the CEA is covered by dwellings or other structures; or
	(b)	the Regulator determines, in accordance with subsection (10), that the land can continue to remain in the CEA.
Note:	CEAs must not contain dwelling or structures at the time of stratification, however land may remain in the CEA if dwellings or other structures are constructed on it after stratification in accordance with this subsection.
	(9)	If subsection (8) does not apply, land in CEAs that is ineligible land must be removed from the project area.
	(10)	The Regulator may determine that land can continue to be mapped as a CEA if:
	(a)	the Regulator has consulted with the project proponent about making such a determination; and
	(b)	the continued mapping of the CEA is unlikely to result in the crediting of non-genuine carbon abatement; and
	(c)	the Regulator considers that the continued mapping of the CEA is appropriate, having regard to all the circumstances.
	(11)	Subsection (12) applies to a CEA that:
	(a)	has been mapped in accordance with this section; and
	(b)	includes land that is not eligible, or has ceased to be eligible, because it does not satisfy paragraph 9(2)(a) of this determination.
	(12)	The project proponent must remove the CEA from the project area.
	(13)	The mapping of each CEA, exclusion area or emissions accounting area must be done in accordance with the Supplement.
[bookmark: _Toc87546187]6  Sampling design
	(1)	Each sampling round must involve, consistent with any requirements in the Supplement:
	(a)	the division of each CEA into at least three strata; and
	(b)	taking at least three samples in each stratum.
	(2)	The sampling design must meet any requirements included in the Supplement.
	(3)	For each sampling round, the project proponent must submit to the Regulator, prior to undertaking any sampling, a sampling plan for each CEA meeting any requirements included in the Supplement. 
[bookmark: _Toc87546188]7  Sampling
	(1)	The nominated soil depth for a CEA:
	(a)	must be 30 centimetres; and
	(b)	must be greater than 30 centimetres where required by subsection 9(2)(b) of this Schedule or the Supplement; and
	(c)	may be greater than 30 centimetres where this meets any requirements in the Supplement
	(d)	 must be consistent across the CEA.
	(2)	The sampling undertaken must:
	(a)	aim to achieve:
	(i)	for a sampling round after the baseline sampling round, the equivalent soil mass for the CEA as used for the previous sampling round; and
	(ii)	the depth of soil disturbed by management activities (consistent with paragraph 9(2)(b)(i) of this Schedule) plus 10 centimetres; and
	(iii)	depths consistent with the requirements in the Supplement; and
[bookmark: _Hlk71728359]Note:	Bedrock or impenetrable layers may prevent a sample from achieving its nominated soil depth. 
[bookmark: _Hlk71713353]	(b)	if the sampling undertaken achieves a depth greater than 30 centimetres—obtain and analyse separate information for the 0–30 cm layer of the soil and the soil at depth greater than 30 centimetres (which may include sub-layer analysis); and
	(c)	be undertaken by an independent person who:
	(i)	has experience in the collection of soil samples; and
	(ii)	has a good understanding of the sampling requirements of this determination and the Supplement; and
	(iii)	has no financial interest in the soil carbon project; and
	(iv)	did not prepare or review the land management strategy for the project; and
	(v)	meets any requirements included in the Supplement; and
Note 1:	Being paid to undertake the sampling would not involve a breach of subparagraph (iii).	
Note 2: 	See also the requirement in paragraph 32(1)(k) for the offsets report to include a written statement from the independent person. 
	(d)	take into account any recommendations in the Supplement; and
	(e)	meet any requirements included in the Supplement. 
[bookmark: _Toc87546189]8  Sample analysis
	(1)	The preparation of a soil sample and analysis of the soil sample must:
	(a)	meet any requirements included in the Supplement; and
	(b)	take into account any recommendations in the Supplement.
	(2)	The preparation of a soil sample must be undertaken by an independent person who meets the requirements set out in subparagraphs 7(2)(c)(ii) to (iv) of this Schedule.
Note: 	Being paid to undertake sampling preparation would not involve a breach of subsection (2).

[bookmark: _Toc87546190]Division 3—Working out the change in soil organic carbon stock for a CEA
[bookmark: _Toc87546191]9  Working out the change in soil organic carbon stock for a CEA
	(1)	If, pursuant to section 15 of this determination, the change in soil organic carbon stock for a reporting period for a CEA with a specified probability of exceedance is worked out using Schedule 1, then that change must be worked out using equation 69. 
	(2)	In working out the change in soil organic carbon stock for a reporting period for a CEA with a specified probability of exceedance:
	(a)	both Divisions 4 and 5 of this Schedule must be applied to the 0-30 cm layer of a sample from the CEA; and
	(b)	both Divisions 4 and 5 of this Schedule must be applied to both the 0-30 cm and 0-x cm layers of the samples from the CEA if:
	(i)	land management activities disturb the soil deeper than 20 centimetres (where x must equal or exceed the depth of disturbance plus 10 centimetres); or
	(ii)	the project proponent elects to account for soil organic carbon changes for the 0-x cm layer of the samples from the CEA; or
	(iii)	after applying an estimate under equation 69 to the 0-x cm layer, the corresponding change in soil organic carbon stock in the 30-x cm layer in the CEA calculated is negative as determined by subsection (3); and	
Note:	Project proponents may elect to sample and account for changes in the 30-x cm layer, unless they are required to account for it under the circumstances listed in paragraph (2)(b). Accounting for the 30-x cm layer can make it more difficult to detect changes in the 0-30 cm layer due to potentially slower rates of change in the deeper layer and the effect of baseline carbon stocks on the standard error terms in equation 69. This subsection allows the 30-x cm layer to be monitored for soil organic carbon increases but accounting to occur just for the 0-30 cm layer, unless negative changes occur in the 30-x cm layer which then requires the 30-x cm layer to be included in accounting to prevent over-crediting.
[bookmark: _Hlk79076389]	(c)	if Divisions 4 and 5 of this Schedule are applied to the 0-x cm layer of a sample from the CEA—the change in organic in soil organic carbon stock for a CEA for equation 69 is deemed to be the value for the 0-x cm layer of the sample, not the 0-30 cm layer.
Note:	Crediting is based on the whole soil profile (0-x cm layer). Crediting can be based on only the 0-30 cm layer if permitted by this section. This is intended to allow results of the 30-x cm layer to only contribute to crediting once changes are observed in the layer. Reporting of 0-30 cm results is required, even if it does not impact crediting, to inform the national inventory.
	(3) 	For the purposes of subparagraph (2)(b)(iii), the change in soil organic carbon stock in the 30-x cm layer of a sample from a CEA for a reporting period is taken to be negative if the change in that layer  calculated in accordance with the following equation has a value less than 0:
	
	equation 49


where:
 is the change in soil organic carbon stock for the CEA for the reporting period between the baseline sampling round t0 in the CEA and the last subsequent sampling round tx in the reporting period, for the 0-x cm layer, worked out using equation 64.
 is the standard error of the mean difference (the ) between total soil organic carbon stock for the CEA between the baseline sampling round t0 in the CEA and the last subsequent sampling round tx in the CEA in the reporting period, in tonnes of soil organic carbon, for the 0-x cm layer, worked out using equation 65.
 is the value of the quantile function (inverse distribution function) for the t-distribution with the value for alpha () set out in the Supplement and the value for the degrees of freedom,  for the 0-x cm layer worked out using equation 66.
Note:	The value of  should be negative.
 is the change in soil organic carbon stock for the CEA for the reporting period between the baseline sampling round t0 in the CEA and the subsequent sampling round tx in the reporting period, for the 0-30 cm layer, worked out using equation 64.
 is the standard error of the mean difference (the ) between total soil organic carbon stock for the CEA between the baseline sampling round t0 in the CEA and the last subsequent sampling round tx in the CEA in the reporting period, in tonnes of soil organic carbon, for the 0-30 cm layer, worked out using equation 65.
 is the value of the quantile function (inverse distribution function) for the t-distribution with the value for alpha () set out in the Supplement  and the value for the degrees of freedom,  for the 0-30 cm layer worked out using equation 66.
Note:	The value of should be negative.
	(4)	The change in soil organic carbon stock with a specified probability of exceedance for a reporting period for a CEA which has not undergone a subsequent sampling round in the reporting period is zero.


[bookmark: _Toc87546192]Division 4—Working out the soil organic carbon stock and sampling variance for a CEA 
[bookmark: _Toc87546193]10  Working out the soil organic carbon stock for a CEA and sampling variance 
		The following parameters must be worked out in accordance with Subdivision 2 or 3 of this Division for each sampling round:
	(a)	the soil organic carbon stock in a CEA (the SOCCEA), in tonnes of soil organic carbon;
	(b)	the sampling variance of the  for a CEA (the ), in (tonnes of soil organic carbon)2. 
[bookmark: _Toc87546194]Subdivision 1—Working out the soil organic carbon stock in a sample using an equivalent soil mass for a CEA
[bookmark: _Toc87546195]11  Steps for working out the soil organic carbon stock in a sample 
		The soil organic carbon stock of sample i (SOCi), in tonnes of soil organic carbon per hectare, contained within an individual or composite soil sample must be worked out for each sample taken in a sampling round in accordance with this Division.
[bookmark: _Toc87546196]12  Determining Equivalent Soil Mass (ESM) from the soil masses derived during the baseline sampling round
	(1)	The equivalent soil mass (the ESM), in tonnes of oven dry whole soil per hectare, for a CEA must be worked out in accordance with this section and the Supplement based on the samples collected from the CEA during the baseline sampling round.
Note: 	The Supplement may include provision for sub-layer analysis (analysing carbon stocks at more discrete intervals than 0-30 cm, 0-x cm) which allows for the mass of each sample to be adjusted by removing sub-layers from carbon stock estimates to keep soil masses between sample rounds comparable. Restrictions on removal of sub-layers will be subject to requirements such as to continue to account for the soil mass to the depth of any disturbance as per paragraph 9(2)(a) of this Schedule and the Supplement.
	(2) 	Rank from smallest to largest for the CEA the mass of oven dry whole soil in the 0-30 cm or 0-x cm layer for the sample () collected during the baseline sampling round, worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare.
	(3)	With the ranked samples from subsection (2), assign a sequential rank k from 1 for the smallest through to N for the largest, where N is the total number of samples collected for a CEA in the baseline sampling round. 
	(4)	A percentile P must be worked out for each sample k using the following equation:
	
	equation 50


		where:
 is the value of the sequential rank assigned to a sample from the baseline sampling round under subsection (3).
 is the total number of samples collected from the CEA in the baseline sampling round.
	(5)	If one of the percentiles worked out by equation 50 for a sample is PSupp —the ESM for the CEA is the mass of the layer given by subsection (3) for the relevant rank of k, , where PSupp is the percentile value to which ESM is set, specified in the Supplement.
	(6)	If subsection (5) does not apply—the ESM for a CEA is worked out using the following equation:
	[bookmark: _Hlk86994963]
	equation 51


		where:	
		MLB is the mass of oven dry whole soil associated with the sample having the value of P worked out using equation 50 closest to and lower than PSupp, in tonnes of oven dry whole soil per hectare.
		MUB is the mass of oven dry whole soil associated with the sample, having the value of P worked out using equation 50 closest to and higher than PSupp, in tonnes of oven dry whole soil per hectare.
		PSupp is the percentile P determined in the Supplement.	
		PLB is the percentile P associated with the sample used for MLB, as a percentile.
		PUB is the percentile P associated with the sample used for MUB, as a percentile.
Note:	The sample used for MLB is the lower bound LB and the sample used for MUB is the upper bound UB.
	The equivalent soil mass:
- 	acts as a cap to the mass of soil for which carbon stocks are calculated (both in the baseline and subsequent sampling rounds). Samples in subsequent rounds should target the equivalent soil mass set in the baseline sampling round. 
- 	is intended to be set to the percentile sample weight, as defined in the Supplement, rather than average sample weight, to ensure that the mass is set at a rate that can be expected to be achieved most of the time (everything else being held equal) in subsequent samples. This avoids underestimating carbon stock changes as a result of collecting a mass less than the equivalent soil mass in subsequent sample rounds. 
-	may need to be recalculated for each layer (0-30 cm, 0-x cm) if sub-layers are excluded from calculations (for the purposes of equalising soil masses between sampling rounds) as permitted by the supplement.
[bookmark: _Hlk79411325]- 	is defined for each 0-30 cm layer 0-x cm layer within each CEA in a project.
[bookmark: _Toc87546197]13  Working out the soil organic carbon stock in each layer
	(1)	The soil organic carbon stock  for each soil sample i within the 0-30 cm and 0-x cm layers, in tonnes of organic carbon per hectare, must be worked out under subsection (2) or (3) based on the relationship between:
	(a)	the mass of oven dry whole soil collected () for the sample layer (0-30 cm and 0-x cm) worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare; and 
	(b)	the equivalent soil mass (the ESM) defined for the CEA in the baseline sampling round, given by section 12 of this Schedule, in tonnes of oven dry whole soil per hectare. 
	(2)	If ,  is worked out using the following equation:
	
	equation 52


		where:
 is the number of sub-layers in the 0-30 cm or 0-x cm layers and used to derive  (in accordance with any requirements in the Supplement).
Note: 	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer n denotes the deepest sub-layer that contributes to equation 52 as required by the Supplement.
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.  
	(3)	If  ,  is worked out using the following equation:
	
	equation 53


		where:
 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM for the CEA given by section 12 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer . 
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
 is the sum of soil organic carbon stocks in all sub-layers excluding sub-layer n, in tonnes of soil organic carbon per hectare.
 is the soil organic carbon stock in the sub-layer n, in tonnes of soil organic carbon per hectare, determined in accordance with any requirements in the Supplement.
ESM is the equivalent soil mass for the CEA given by section 12 of this Schedule, in tonnes of oven dry whole soil per hectare.
 is the oven dry mass of whole soil within a sub-layer, in tonnes of oven dry whole soil per hectare, determined in accordance with any requirements in the Supplement.
 is the sum of the mass of oven dry whole soil in all sub-layers excluding sub-layer n, in tonnes of oven dry soil per hectare.
 is the mass of oven dry whole soil contained in the soil sub-layer n, in tonnes of oven dry soil per hectare, determined in accordance with any requirements in the Supplement.
[bookmark: _Toc87546198][bookmark: _Hlk83569455][bookmark: _Hlk83569221]Subdivision 2—Working out the soil organic carbon stock and variance for a CEA where both compositing of cores across strata and equal area stratification are used
[bookmark: _Toc87546199]14  Application of this Subdivision
		This subdivision applies to sampling which involves:
	(a)	compositing of cores across strata for carbon analysis; and
	(b)	strata that are equal in area within a CEA.
Note:	For other sampling designs—see Subdivision 3. Because of these requirements all samples in this Subdivision are composite samples.
[bookmark: _Toc87546200]15  Mean soil organic carbon stock in a CEA
		Work out the mean soil organic carbon stock in the CEA (the ), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 54


		where:
 is an identifier for each composite soil sample collected from the CEA.
n is the total number of composite soil samples collected from the CEA.
SOCi is the value for SOCi, in tonnes of soil organic carbon per hectare, worked out using equation 52 or 53 for each sample i collected from the CEA.
[bookmark: _Toc87546201]16  Sampling variance of the mean soil organic carbon stock within a CEA
		Work out the sampling variance of the mean soil organic carbon stock in the CEA (the ) in (tonnes of soil organic carbon per hectare)2 using the following equation:
	
	equation 55


		where:
 is an identifier for each composite soil sample collected from the CEA
n is the total number of composite soil samples collected from the CEA.
 is the soil organic carbon stock for composite soil sample , in tonnes of soil organic carbon per hectare, worked out using equation 52 or 53.
 is the mean soil organic carbon stock in the CEA, in tonnes of soil organic carbon per hectare, worked out using equation 54.
[bookmark: _Toc87546202]17  Total soil organic carbon stock for a CEA
		Work out the total soil organic carbon stock in the CEA (the ), in tonnes of soil organic carbon, using the following equation:
	
	equation 56


		where:
 is the mean soil organic carbon stock in the CEA, in tonnes of soil organic carbon per hectare, worked out using equation 54.
ACEA is the area of the CEA, in hectares.
[bookmark: _Toc87546203]18  Sampling variance of the total soil organic carbon stock for a CEA
		Work out the sampling variance of the total soil organic carbon stock within the CEA (the ) in (tonnes of soil organic carbon) 2 using the following equation:
	

	equation 57


		where:
 is the area of the CEA, in hectares.
 is the sampling variance of the mean soil organic carbon stock in the CEA worked out using equation 55, in (tonnes of soil organic carbon per hectare)2.
[bookmark: _Toc87546204][bookmark: _Hlk83570596]Subdivision 3—Working out the soil organic carbon stock and sampling variance for a CEA in all circumstances other than when compositing of cores is across equal area strata
[bookmark: _Toc87546205]19  Application of this Subdivision
		This subdivision applies to sampling which:
	(a)	involves:	
	(i)	preparation and analysis of soil samples from individual cores; or
	(ii)	compositing of cores within strata; or
	(iii)	analysis of intact cores; and
	(b)	comprises strata which are equal or unequal in area across a CEA; and
	(c)	is not covered by Subdivision 2.

[bookmark: _Toc87546206]20  Mean soil organic carbon stock in a stratum
		Work out the mean soil organic carbon stock for each stratum h (the ), in the CEA, in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 58


		where:
 is an identifier for each soil sample collected from the stratum .
n is the number of samples collected from the stratum h.
SOCi is the soil organic carbon stock for each sample i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 52 or 53.
[bookmark: _Toc87546207]21  Sampling variance of the mean soil organic carbon stock within a stratum
		Work out the sampling variance of the mean soil organic carbon for each stratum h in the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	

	equation 59


		where:
 is an identifier for each sample collected from the stratum 
 is the number of samples collected from the stratum h.
SOCi is the soil organic carbon stock for each sample i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 52 or 53.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 58.
[bookmark: _Toc87546208]22  Mean soil organic carbon stock in a CEA
		Work out the mean soil organic carbon stock in the CEA (the ), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 60


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 58.
[bookmark: _Toc87546209]23  Sampling variance of the mean soil organic carbon stock within a CEA
		Work out the sampling variance of the mean soil organic carbon for the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 61


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA. 	
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
 is the sampling variance of the mean soil organic carbon for stratum h, in (tonnes of soil organic carbon per hectare)2, worked out using equation 59.
[bookmark: _Toc87546210]24  Total soil organic carbon stock for a CEA
		Work out the total soil organic carbon stock for the CEA (the SOCCEA), in tonnes of soil organic carbon, using the following equation:
	
	equation 62


		where:
 is the mean soil organic carbon stock for the CEA, in tonnes of carbon per hectare, worked out using equation 60.
ACEA is the area of the CEA, in hectares.

[bookmark: _Toc87546211]25  Sampling variance of the soil organic carbon stock for a CEA
		The sampling variance of soil organic carbon stock for the CEA (the ), in (tonnes of soil organic carbon)2, is worked out using the following equation:
	

	equation 63


		where:
ACEA is the total area of the CEA, in hectares.
 is the sampling variance of the mean of the soil organic carbon in the CEA, in (tonnes of soil organic carbon per hectare)2, worked out using equation 61.

[bookmark: _Toc87546212][bookmark: _Toc71727684][bookmark: _Hlk79409668]
Division 5—Working out the creditable change in soil organic carbon stock for a CEA
[bookmark: _Toc87546213]26  Working out the creditable change in soil organic carbon stock in a CEA for a reporting period
Subject to subsection 9(4) of this Schedule, the creditable change in soil organic carbon in a CEA with a specified probability of exceedance for a reporting period (the ), in tonnes of soil organic carbon, must be worked out in accordance with this Division. 
[bookmark: _Toc87546214]27  Change in carbon stock between sampling rounds
		Work out the change in soil organic carbon stock for each CEA between the baseline sampling round t0 and the last subsequent sampling round tx in the reporting period (the , in tonnes of soil organic carbon, using the following equation:
	
	equation 64


		where:
is the value for  for the CEA in the last subsequent sampling round in the reporting period, in tonnes of soil organic carbon, worked out using equation 56 or 62.
is the value for  for the CEA in the baseline sampling round, in tonnes of soil organic carbon, worked out using equation 56 or 62. 
Note:	If the project is a transferring project for which the 2014 methodology determination or the 2018 methodology determination was the applicable methodology determination immediately before this determination became its applicable methodology determination, the original baseline is retained and used for working out .
[bookmark: _Toc87546215]28  Standard error for change in soil organic carbon stock
		Work out the standard error of the mean difference between total soil organic carbon stock for the CEA between the baseline sampling round t0 and subsequent sampling round tx (the ), in tonnes of soil organic carbon, using the following equation:
	
	equation 65


		where:
is the value for  for the CEA from the baseline sampling round, in tonnes of soil organic carbon, worked out using equation 57 or 63.
is the value for for the CEA from the sampling round subsequent to the baseline sampling round, in tonnes of soil organic carbon, worked out using equation 57 or 63. 
[bookmark: _Toc87546216]29  Degrees of freedom for a CEA between sample rounds
		Work out the degrees of freedom (df) to use in equation 69 for the CEA between sample rounds, using the following equation:

	
	equation 66


		where:
is the value for  for the CEA from the baseline sampling round, in (tonnes of soil organic carbon)2, worked out using equation 57 or 63. 
is the value for for the CEA from a subsequent sampling round, tx, in (tonnes of soil organic carbon)2, worked out using equation 57 or 63. 
 is the value for  for the CEA from the baseline sampling round, worked out using equation 67 or 68.
 is the value for  for the CEA from a subsequent sampling round, worked out using equation 67 or 68.
[bookmark: _Toc87546217]30  Degrees of freedom associated with a sampling round () for a CEA where composite samples were collected across equal area strata
		Where across-strata composite soil samples were collected across equal area strata in a sampling round, work out the degrees of freedom ( to use in equation 66 for a given sampling round, using the following equation:
	
	equation 67


where:
 is the number of across-strata composite samples collected from the CEA for the  sampling round.

[bookmark: _Toc87546218]31  Degrees of freedom associated with a sampling round () for all other cases
		Where individual or within-strata composite samples were used, work out the degrees of freedom ( to use in equation 66 for a given sampling round, using the following equation:
	
	equation 68


where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
 is the sampling variance of the mean soil organic carbon for each stratum h in the CEA in (tonnes of soil organic carbon per hectare)2, worked out using equation 59
 is the number of samples for each stratum h in the CEA (either within-strata composites samples or individual samples as appropriate).
Note 1:	Equation 68 is a simplified equation using the condition that  The original version of the equation is: 
Note 2:	Where a CEA contains three strata, equation 68 written in its expanded form, where the subscripts 1, 2, and 3 are used to denote values for stratum 1, stratum 2, and stratum 3, respectively takes the following form:

[bookmark: _Toc87546219]32  Change in soil organic carbon stock in the CEA with a specified probability of exceedance for a reporting period
		Work out the change in soil organic carbon stock for a CEA for a reporting period between the baseline sampling round and the last subsequent sampling round for the reporting period associated with a specified probability of exceedance (the ), in tonnes of carbon, using the following equation:
	
	equation 69


		where:
 is the value for , for the CEA for the reporting period, in tonnes of soil organic carbon, worked out using equation 64.  
 is the value for SE for the CEA given by equation 65.
 is the value of the quantile function (inverse distribution function) for the t distribution with the value for alpha () set out in the Supplement and with the value for the degrees of freedom df worked out using equation 66.
Note:	An alpha () value of 0.4 would give a 60% probability of exceedance.
 is equal to:
	(a)	if the calculation occurs for the baseline and first subsequent sampling rounds for the CEA—0.25; 
Note:	The 0.25 multiplier is a temporary discount to the creditable amount of change in soil organic carbon stock due to the use of only 2 measurements (the effect of climatic influences relative to management-induced changes is assumed to be less influential after three carbon stock estimations and the discount no longer applies). After 3 or more estimations, credits withheld due to the discount will be returned if carbon increases are maintained. 
	(b)	otherwise—zero.


[bookmark: _Toc87546220]Schedule 2—Hybrid approach to estimating soil organic carbon sequestration

[bookmark: _Toc71727685][bookmark: _Toc87546221]Division 1—Preliminary
[bookmark: _Toc71727686][bookmark: _Toc87546222]1  Simplified outline of this Schedule 
This Schedule provides for the calculation of the change in soil organic carbon stocks in a CEA between the last estimation event in the CEA for a reporting period and the first estimation event in the CEA, with a specified probability of exceedance, in tonnes of soil organic carbon for a CEA in the project area ( for the purpose of section 25 of this determination. An estimation event represents a point in time for which carbon stocks in a CEA are estimated using sampling, modelling or a combination of the two estimation approaches.
Division 2 provides that for a CEA, soil organic carbon stock estimates must be provided at each estimation event, which, except for the first estimation event, must occur not less than one year and not more than five years after the last estimation event. Additionally, sampling in the CEA must occur such that the first estimation event is measurement-based or model-assisted, and that subsequent sampling must occur at least once every 10 years to validate modelled estimates.
Division 3 outlines the approach to working out soil organic carbon stocks for the 0-30 cm and 0-x cm layers. Data on the 0-30 cm layer is included in offsets reports to help Australia report its removals of greenhouse gases in its National Inventory Report.
Division 4 sets the Equivalent Soil Mass for a CEA for which the carbon stocks are compared over time from the first estimation event. 
The mean and variance of the carbon stock for the equivalent soil mass, is worked out for a CEA for each estimation event, in tonnes CO2-e. For this purpose, project proponents can either use:
-  measurement-based estimates from soil core samples (Subdivision 2 of Division 4), using only the samples taken from the CEA for that estimation event;
-  model-only estimates (Subdivision 3 of Division 4) that have been validated in other CEAs in accordance with the requirements of the Supplement; or
-  model-assisted estimates (Subdivision 4 of Division 4), that use modelled estimates in conjunction with measured estimates from model-validation samples collected within the CEA after the modelled estimates have been provided to the Regulator. The model-validation sampling also allows model statistics to be worked out (under Subdivision 4 of Division 4) for the purposes of informing model-only estimates in other CEAs in accordance with the process set out in the Supplement.
Division 5 sets out that change in soil organic carbon in a CEA for a reporting period must be worked out between the first estimation event in the CEA and the last estimation event in the reporting period for a CEA. The difference is conservatively estimated by applying a specified probability of exceedance estimation based on the difference between the mean of the soil organic carbon stock at the first estimation event and the mean of the soil organic carbon stock at the last estimation event in the reporting period. The probability of exceedance approach uses the variance of each estimate and its degrees of freedom (based on the number of samples taken), and a statistical confidence level set out in the Supplement (alpha value for the students t-test) to ensure the estimate of the change that has occurred in the CEA is conservative.
If a project proponent uses model-only or model-assisted estimates to calculate the change in soil organic carbon stock for a CEA for a reporting period, then Schedule 1 cannot be used to calculate that amount for the CEA for any subsequent reporting period.
[bookmark: _Toc87546223]2  Definitions
		In this Schedule:
0–30 cm layer of soil means the soil layer measured from the soil surface to a soil depth of 30 centimetres.
0–x cm layer of soil means the soil layer measured from the soil surface to a soil depth greater than 30 centimetres referred to as x.
30–x cm layer, of soil, means the soil layer measured from the lower end of the 0-30 cm layer of the soil to the lower end of the 0-x cm layer of the soil.
calibration sample—see section 3(4) of this Schedule.
composite sample—see section 3 of this Schedule.
ESM—see section 13 of this Schedule.
[bookmark: _Hlk86409484]estimation event is a point in time for which carbon stocks are estimated in a CEA in accordance with section 5 of this Schedule. 
[bookmark: _Hlk80909610]first estimation event, is the first estimation event for a CEA that occurred in accordance with paragraph 5(2)(a) of this Schedule. 
fine earth means soil material having a particle size ≤ 2 mm.
gravel means soil material having a particle size > 2 mm.
[bookmark: _Hlk80909559][bookmark: _Hlk80909597]last estimation event, for a CEA, is the last estimation event for the CEA in a reporting period which is covered in the offsets report for that reporting period. 
layer means a 0-30 cm layer, 30-x cm layer or a 0-x cm layer.
[bookmark: _Hlk83149962][bookmark: _Hlk80911233]		modelled carbon stock estimate is:
	(a) 	a model-only estimate of carbon stocks for a CEA for a time that corresponds, as closely as required by the Supplement, with an estimation event; and
	(b) 	in the form of a geospatial file for the CEA (or multiple applicable CEAs) that meets the requirements of the Supplement; and 
[bookmark: _Hlk86410655]	(c) 	provides at least three geospatially distinct estimates of carbon stocks (in tonnes of soil organic carbon per hectare) within each stratum in the CEA for as many layers (or sublayers) as nominated, or required, under section 10 of this Schedule, and a specification of the oven dry whole soil mass for each carbon stock, to enable validation of the model and estimation of variance in accordance with Division 4 of this Schedule.
		model-validation sample—see section 3 of this Schedule.
sample—see section 3 of this Schedule.
sampling round—see section 7 of this Schedule.
stratum means an area in a carbon estimation area.
sub-layer means a depth of soil within a layer that is less than the layer.
Note: 	The 0-30 cm layer and 30-x cm layers of a sample will be sub-layers of the 0-x cm layer of the sample.
SOCCEA—see section 11 of this Schedule.
validated model carbon stock estimate is a modelled carbon stock estimate that meets the validation requirements set out in the Supplement and based on which of the following variables have been calculated: 
[bookmark: _Hlk83321527]	(a)	extrapolated bias of the model given by the Supplement, in tonnes of soil organic carbon per hectare;
	(b)	fraction of variance given by the Supplement, in tonnes of soil organic carbon per hectare;
	(c)	the correlation coefficient given by the Supplement. 
—see section 12 of this Schedule.

whole soil means all material contained within a soil layer including both gravel and fine earth.
[bookmark: _Toc87546224]3  What is a sample?
	(1)	In this Schedule a sample may be:
	(a)	an individual sample taken from a particular location; or
	(b)	a composite sample (composite sample) which combines samples taken from a number of locations into a single sample consistent with any requirements in the Supplement.
	(2)	A sample must be obtained and analysed consistent with the requirements in Division 2 of this Schedule.
[bookmark: _Hlk80910223]	(3) 	In this Schedule a model-validation sample is a sample that is:
	(a) 	an individual sample taken from a particular location; and
	(b)	not a composite sample; and
	(c) 	collected after a modelled carbon stock estimate is provided to the Regulator for an estimation event in the relevant CEA consistent with any requirements in the Supplement.
	(4)	In this Schedule a calibration sample is a sample that is collected before a modelled carbon stock estimate is provided to the Regulator for the relevant CEA consistent with any requirements in the Supplement.
Note: 	This definition is not intended to limit the data collected for the purposes of calibrating models but only what data can also feed into calculating abatement.
	


[bookmark: _Toc87546225]Division 2—Operation of a soil carbon project under this Schedule 
[bookmark: _Toc87546226][bookmark: _Hlk77933327]Subdivision 1—Operation of Division
[bookmark: _Toc87546227]4  Operation of a soil carbon project
		Where this Schedule has been applied to a CEA that is part of an eligible offsets project for an estimation event, the project must be operated in accordance with this Schedule for the relevant CEA for the duration of the project’s crediting period.
Note: 	This Schedule allows measurement-based, model-only and model-assisted estimation of soil organic carbon stocks. 
[bookmark: _Toc87546228]Subdivision 2—Project accounting
[bookmark: _Toc87546229]5  Steps involved in accounting for a soil carbon project
	(1)	For each area of land included as part of a project area for a soil carbon project, the land must be mapped according to section 6 of this Schedule.
	(2)	The following must occur, for each CEA:
	(a)	a first estimation event, involving:  
	(i)	a sampling round (the baseline sampling round) in the CEA; and 
	(ii)	for the CEA, an estimate of soil organic carbon stock under either Subdivision 1 of Division 4 of this Schedule as required by subsection 14(3) of this Schedule or Subdivision 4 of Division 4 of this Schedule as required by subsection 14(5) of this Schedule, 
		that must occur:
	(iii)	if the CEA is part of the project area of the project when the section 27 declaration for the project is made—before the end of the first reporting period for the project; or
	(iv) 	if the CEA or any land in it is included in the project area as the result of a section 29 application—before the end of the first reporting period for the project during which the land is included in the project area; and
	(b)	for the duration of the crediting period for the project, at least one subsequent estimation event, involving:
	(i)	a sampling round in the CEA; and
	(ii)	for the CEA, an estimate of soil organic carbon stock under either Subdivision 1 of Division 4 of this Schedule as required by subsection 14(3) of this Schedule or Subdivisions 1 and 3 of Division 4 of this Schedule as required by subsection 14(5) of this Schedule,
		that must occur not later than every 10 years after the previous estimation event for the CEA that meets the requirements of this subsection; and
	 (c) 	for the duration of the crediting period for the project, at least one subsequent estimation event, involving for the CEA, an estimate of soil organic carbon under Subdivisions 1, 2 or 3 of Division 4 of this Schedule as required, respectively, by subsections 14(3), 14(4) or 14(5) of this Schedule, that must occur not less than 1 year and not later than every 5 years after the previous estimation event for the CEA.
Note 1:	The application of subsection 14(3) of this Schedule results in measurement-based estimates. The application of subsection 14(4) results in model-only estimates and subsection 14(5) results in model-assisted estimates (models with sampling). 
Note 2:	Sampling is not conducted on exclusion areas or emissions accounting areas. 
	(3)	Unless the Regulator agrees in writing that exceptional circumstances exist, an estimation event must meet any timing requirements specified in the Supplement.
Note:	Exceptional circumstances may include poor weather conditions that inhibit site access or where the soil moisture is unsuitable for sampling at the planned time.
	(4)	For each reporting period for the project, all CEAs for which an estimation event (other than the first estimation event) has been completed to determine an estimate of soil organic carbon in those CEAs under Subdivisions 1, 2 or 3 of Division 4 of this Schedule as required, respectively, by subsections 14(3), 14(4) or 14(5) of this Schedule, must be included in the net abatement calculations.
	(5)	For each estimation event conducted for a CEA, the CEA must be divided into strata consistent with any requirements in the Supplement.
[bookmark: _Toc87546230][bookmark: _Hlk81133060]6  Carbon estimation areas (CEAs), exclusion areas and emissions accounting areas
	(1)	The project proponent must map land within a project area for the project into one or more carbon estimation areas (CEAs) such that:
	(a)	all the land in each CEA: 
	(i)	is eligible land; and
	(ii)	is subject to the carrying out or maintenance of at least one eligible management activity until the end of the permanence obligation period for the project; and
	(iii)	is within a single State or Territory; and
	(iv)	has identical responsible landholders; and
	(b)	if the project was declared as an eligible offsets project after 1 September 2020—the mapping is completed, and provided to the Regulator as required by the Supplement, prior to each first estimation event for each CEA.
	(2)	The project proponent may map non-contiguous parts of a project area as a single CEA, where the furthest boundaries of non-contiguous areas do not exceed 10 kilometres in distance from each other within a singular CEA.
	(3)	The boundaries of a CEA may be revised only to merge and split existing CEAs in accordance with requirements in the Supplement.
Note: 	If the boundaries of a CEA are revised, baseline emissions and baseline soil organic carbon stocks may need to be recalculated.
	              (4) 	The project must not remove project areas which would remove part of a CEA rather than the entire CEA unless such a removal is provided for in, and meets the requirements of the Supplement.
	(5)	The project proponent may map other land within the project area for the project into one or more exclusion areas such that:
[bookmark: _Hlk81137562]	(a)	no land management or agricultural activities are to be conducted in the area; and
	(b)	none of the land is included in a CEA.
Note:	Exclusion areas would generally be dwellings, roads, dams or other infrastructure.
	(6)	Any part of the project area which is neither a CEA nor an exclusion area is an emissions accounting area.
Note:	The soil organic carbon stock change of an emissions accounting area is not included in the net abatement amount, but emissions from these areas are included in the net abatement amount calculations. Emissions accounting areas are likely to include agricultural land which is not suitable or conducive to sampling (such as rocky outcrops) and densely forested land where land management activities are not applied.
	(7)	Subsections (8), (9) and (10) apply to a CEA that:
	(a)	has been mapped in accordance with this section; and
	(b)	includes land that is not eligible, or has ceased to be eligible, because it does not satisfy paragraph 9(1)(b) of this determination (dwelling or structures); and
	(c)	has not been removed from the project area of the project.
	(8)	Despite subparagraph (1)(a)(i), ineligible land may remain in a CEA if: 
[bookmark: _Hlk81139662]	(a)	less than the smaller of 1% or 5 hectares of the area of the CEA is covered by dwellings or other structures; or
	(b)	the Regulator determines, in accordance with subsection (10), that the land can continue to remain in the CEA.
Note:	CEAs must not contain dwelling or structures at the time of stratification, however land may remain in the CEA if dwellings or other structures are constructed on it after stratification in accordance with subsection (8).
	(9)	If subsection (8) does not apply, land in CEAs that is ineligible land must be removed from the project area.
	(10)	The Regulator may determine that land can continue to be mapped as a CEA if:
	(a)	the Regulator has consulted with the project proponent about making such a determination; and
[bookmark: _Hlk81139819]	(b)	the continued mapping of the CEA is unlikely to result in the crediting of non-genuine carbon abatement; and
	(c)	the Regulator considers that the continued mapping of the CEA is appropriate, having regard to all the circumstances.
	(11)	Subsection (12) applies to a CEA that:
	(a)	has been mapped in accordance with this section; and
	(b)	includes land that is not eligible, or has ceased to be eligible, because it does not satisfy paragraph 9(2)(a) of this determination.
	(12)	The project proponent must remove the CEA from the project area. 
	(13)	The mapping of each CEA, exclusion area or emissions accounting area must be done in accordance with the Supplement.
[bookmark: _Toc87546231]7  Sampling design
	(1)	Each estimation event must involve, consistent with any requirements in the Supplement:
	(a)	the division of each CEA into at least three strata; and
	(b)	taking at least three samples in each stratum where a sampling round is required under subsection 5(2). 
	(2)	The sampling design must meet any requirements included in the Supplement.
[bookmark: _Hlk83325261]	(3) 	For each sampling round, the project proponent must submit to the Regulator, prior to undertaking any sampling, a sampling plan, meeting any requirements included in the Supplement.
[bookmark: _Toc87546232]8  Sampling
	(1)	The nominated soil depth for the baseline sampling round in a CEA:
	(a)	must be 30 centimetres; and
	(b)	must be greater than 30 centimetres where required by section 10(2)(b) of this Schedule, or the Supplement; and
	(c)	may be greater than 30 centimetres where this meets any requirements in the Supplement; and
	(d)	must be consistent across the CEA.
	(2)	The sampling undertaken must:
	(a)	aim to achieve:
	(i)	for an estimation event after the first estimation event—the equivalent soil mass for the CEA as used for the previous estimation event; and
	(ii)	the depth of soil disturbed by management activities (consistent with section 10(2)(b)(ii) of this Schedule) plus 10 centimetres; and
	(iii) 	depths consistent with any requirements in the Supplement; and
Note:	Bedrock or impenetrable layers may prevent a sample from achieving its nominated soil depth. 
	(b)	if the sampling undertaken achieves a depth greater than 30 centimetres—obtain and analyse separate information for the 0-30 cm layer of the soil and the soil at depth greater than 30 centimetres (which may include sub-layer analysis); and
	(c)	be undertaken by an independent person who:
	(i)	has experience in the collection of soil samples; and
	(ii)	has a good understanding of the sampling requirements of this determination and the Supplement; and
	(iii)	has no financial interest in the soil carbon project; and
	(iv)	did not prepare or review the land management strategy for the project; and
	(v)	meets any requirements included in the Supplement; and
Note :	Being paid to undertake the sampling would not involve a breach of subparagraph (iii).	
(d)	take into account any recommendations in the Supplement; and
	(e)	meet any requirements included in the Supplement.
[bookmark: _Toc87546233]9  Sample analysis
[bookmark: _Hlk83126487]	(1)	The preparation of a soil sample and analysis of the soil sample must:
	(a)	meet any requirements included in the Supplement; and
	(b)	take into account any recommendations in the Supplement.	
	(2)	The preparation of a soil sample must be undertaken by a person who meets the requirements set out in subparagraphs 8(2)(c)(ii) to (iv) of this Schedule.
Note: 	Being paid to undertake sampling preparation would not involve a breach of subsection (2).

[bookmark: _Toc87546234][bookmark: _Hlk83037935]Division 3—Working out the change in soil organic carbon stock for a CEA
[bookmark: _Toc87546235][bookmark: _Hlk77664994][bookmark: _Hlk81166363]10  Working out the change in soil organic carbon stock for a CEA
[bookmark: _Hlk83050727][bookmark: _Hlk81334294]	(1) 	If, pursuant to section 15 of this determination, the change in soil organic carbon stock for a reporting period for a CEA with a specified probability of exceedance is worked out using Schedule 2, then that change must be worked out using equation 116. 
	(2) 	In working out the change in soil organic carbon stock for a reporting period for a CEA with a specified probability of exceedance:
	(a) 	for the 0-30 cm layer of the CEA, Division 4 of this Schedule must be applied to the first estimation event in the CEA and the last estimation event (that is not the first estimation event) in the reporting period, with Division 5 of this Schedule used to calculate the difference between the two estimation events; and
	(b) 	for the 0-30 cm layers and 0-x cm layers of the CEA, Division 4 of this Schedule must be applied to the first estimation event in the CEA and the last estimation event (that is not the first estimation event) in the reporting period, with Division 5 of this Schedule used to calculate the difference between the two estimation events:
	(i) 	if the project proponent elects to account for soil organic carbon changes for the 0-x cm layer of the estimation for the CEA; or
	(ii) 	if land management activities disturb the soil deeper than 20 centimetres (where x must equal or exceed the depth of disturbance plus 10 centimetres); or
	(iii) 	if an estimate under equation 116 were to be applied to the 0-x cm  layer, and the corresponding change in soil organic carbon stock in the 30-x cm layer in the CEA calculated is negative as determined by subsection (3); and
Note:	This subsection allows participants to elect to estimate and account for changes in the 30-x cm layer – unless they are required to account for it under the circumstances listed in paragraph (2)(b). Accounting for the 30-x cm layer can make it more difficult to detect changes in the 0-30 cm layer due to potentially slower rates of change in the deeper layer and the effect of baseline soil organic carbon stocks on the standard error terms in equation 116. The purpose of this subsection is to allow the 30-x cm layer to be monitored for soil organic carbon increases but accounting to occur just for the 0-30 cm layer, unless negative changes occur in the 30-x cm layer which then requires the 30-x cm layer to be included in accounting to prevent over crediting.
(c) if Divisions 4 and 5 of this Schedule are applied to the 0-x cm layer of the estimation for the CEA—the change in organic in soil organic carbon stock for a CEA for equation 116 is deemed to be the value for the 0-x cm layer, not the 0-30 cm layer.
Note:	Crediting is based on the whole soil profile (0-x cm layer). However, crediting can be based on only the 0-30 cm layer if permitted by this section. Results of the 30-x cm layer contribute to crediting once changes are observed in the layer. Reporting of results in the 0-30 cm layer is required, even if it does not impact crediting, to inform the national inventory.
	(3) 	For the purposes of subparagraph (2)(b)(iii), the change in soil organic carbon stock in the 30-x cm layer for a reporting period is taken to be negative if the change in that layer   worked out in accordance with the following equation has a value less than 0:
	
	equation 70




where:
 is the change in soil organic carbon stock for the CEA for the reporting period between the first estimation event t0 for the CEA and the last estimation event tx for the CEA in the reporting period, for the 0-x cm layer, worked out using equation 113.
 is the standard error of the mean difference (the ) between total soil organic carbon stock for the CEA between the first estimation event t0 for the CEA and the last estimation event tx for the CEA in the reporting period, in tonnes of soil organic carbon, for the 0-x cm layer, worked out using equation 114.
 is the value of the quantile function (inverse distribution function) for the t-distribution with the value for alpha () set out in the Supplement and the value for the degrees of freedom,  for the 0-x cm layer worked out using equation 115.
Note:	The value should be negative.
 is the change in soil organic carbon stock for the CEA for the reporting period between the first estimation event t0 for the CEA and the last estimation event tx for the CEA in the reporting period, for the 0-30 cm layer, worked out using equation 113.
 is the standard error of the mean difference (the ) between total soil organic carbon stock for the CEA between the first estimation event t0 for the CEA and the last estimation event tx for the CEA in the reporting period, in tonnes of soil organic carbon, for the 0-30 cm layer, worked out using equation 114
 is the value of the quantile function (inverse distribution function) for the t-distribution with the value for alpha () set out in the Supplement and the value for the degrees of freedom,  for the 0-30 cm layer worked out using equation 115.
Note:	The value should be negative.
[bookmark: _Hlk87344236]	(4)	The change in soil organic carbon stock with a specified probability of exceedance for a reporting period for a CEA which has not undergone an estimation event (or has only undertaken the first estimation event) in the reporting period is zero.


[bookmark: _Toc87546236][bookmark: _Hlk82334845]Division 4—Working out the soil organic carbon stock and sampling variance for a CEA 
[bookmark: _Toc87546237][bookmark: _Hlk83129419]Subdivision 1—Area, soil mass and estimation approaches for the calculation of soil organic carbon stock and sampling variance for a CEA
[bookmark: _Toc87546238]11  Working out the soil organic carbon stock for a CEA 
		The total estimated soil organic carbon stock for a CEA (the SOCCEA), in tonnes of soil organic carbon, is worked out using the following equation:
	
	equation 71


		where:
 is the mean soil organic carbon stock for the CEA, in tonnes of carbon per hectare, given by section 14 of this Schedule.
ACEA is the area of the CEA, in hectares.
[bookmark: _Toc87546239]12  Working out the sampling variance of soil organic carbon stock for a CEA 
		The sampling variance of soil organic carbon stock for a CEA (the ), in (tonnes of soil organic carbon)2, is worked out using the following equation:
	


	equation 72


		where:
ACEA is the area of the CEA, in hectares.
 is the sampling variance of the mean soil organic carbon stock for the CEA, in (tonnes of soil organic carbon per hectare)2, given by section 14 of this Schedule.	
[bookmark: _Toc87546240]13  Determining Equivalent Soil Mass (ESM) from the sampled soil masses derived during the baseline sampling round
	(1)	The equivalent soil mass (the ESM), in tonnes of oven dry whole soil per hectare, for a CEA must be worked out in accordance with this section and the Supplement based on any samples collected from the CEA for the purposes of paragraph 5(2)(a) of this Schedule for the first estimation event.
[bookmark: _Hlk83131813]Note 1:	The Supplement may include provision for sub-layer analysis (analysing carbon stocks at more discrete intervals than 0-30 cm, 0-x cm) which allows for the mass of each sample to be adjusted by removing sub-layers from carbon stock estimates to keep masses between sample rounds comparable. Restrictions on removal of sub-layers will be subject to requirements such as to continue to account for the soil mass to the depth of any disturbance as per paragraph 8(2)(a) of this Schedule and the Supplement.
Note 2:	The samples for which the ESM is worked out can include calibration samples and model-validation samples. 
	(2)	Rank from smallest to largest for the CEA the mass of oven dry whole soil in the 0-30 cm or 0-x cm layer for the sample () collected for the first estimation event, worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare.
	(3)	With the ranked samples from subsection (2), assign a sequential rank k from 1 for the smallest through to N for the largest, where N is the total number of samples collected for a CEA for the first estimation event. 
	(4)	A percentile P must be worked out for each sample k using the following equation:
	
	equation 73


		where:
 is the value of the sequential rank assigned to a sample from the first estimation event under subsection (3).
 is the total number of samples collected from the CEA for the first estimation event.
	(5)	If one of the percentiles worked out in equation 73 for a sample is equal to PSupp—the ESM for the CEA is the mass of the sample ()  given by subsection (3) for the relevant rank of k, where PSupp is the percentile value to which ESM is set, specified in the Supplement.
	(6)	If subsection (5) does not apply—the ESM for a CEA is given by the following equation:
	
	equation 74


		where:
MLB is the mass of oven dry whole soil associated with the sample having the value of P given by equation 73 closest to and lower than PSupp, in tonnes of oven dry whole soil per hectare.
MUB is the mass of oven dry whole soil associated with the sample, having the value of P given by equation 73 closest to and higher than PSupp , in tonnes of oven dry whole soil per hectare.
PSupp is the percentile value to which the ESM is set, specified in the Supplement
PLB is the percentile P associated with the sample used for MLB, as a percentile.
		PUB is the percentile P associated with the sample used for MUB, as a percentile.
Note:	The sample used for MLB is the lower bound LB and the sample used for MUB is the upper bound UB.
	The equivalent soil mass:
- 	acts as a cap to the mass of soil for which carbon stocks are worked out (both in the first and subsequent estimation event). Samples for subsequent estimation events should target the equivalent soil mass set for the first estimation event. 
- 	is intended to be set to the nth percentile sample weight (set in the Supplement), rather than average sample weight, to ensure that the mass is set at a rate that can be expected to be achieved around 90% of the time (everything else being held equal) in subsequent samples. This avoids underestimating carbon stock changes as a result of collecting a mass less than the equivalent soil mass in subsequent sample rounds. 
-	may need to be recalculated for each layer (0-30 cm, 0-x cm) if sub-layers are excluded from calculations (for the purposes of equalising soil masses between estimation events).
- 	is defined for each 0-30 cm layer and 0-x cm layer within each CEA in a project.
[bookmark: _Toc87546241][bookmark: _Hlk83131952]14  Approaches for estimating mean soil organic carbon stock and its sampling variance and degrees of freedom in a CEA
[bookmark: _Hlk82898416][bookmark: _Hlk82898391][bookmark: _Hlk82898431]	(1)	The mean soil organic carbon stock for a CEA (), in tonnes of soil organic carbon per hectare, and its sampling variance, in (tonnes of soil organic carbon per hectare)2, and degrees of freedom ( must be worked out for the estimation event in accordance with the following subsections.
[bookmark: _Hlk83132363]	(2)	If more than one of the following subsections could apply to the CEA for a reporting period, the subsection that results in the lowest value of  for the CEA for the reporting period is taken to apply.
	(3)	If sampling has occurred in accordance with the Supplement for an estimation event, then Subdivision 2 of this Division must be applied to any samples collected for the estimation event, and, for the CEA for the reporting period:
	(a)	is worked out using equation 78; and
	(b)	 is worked out using equation 80; and
	(c)	 is worked out using equation 81 or 82, as applicable.
Note:	This applies a measurement-based approach to soil organic carbon stock estimation. It applies to samples collected for a measurement-based approach, or for the purposes of calibration and validation of a model. Subsections (3) and (4) will also need to be applied if validated model carbon stock estimates or modelled carbon stock estimates are available, with the resulting estimates being compared under subsection (2).
	(4)	If validated model carbon stock estimates are available for an estimation event for a reporting period for the CEA, and model-validation sampling has not occurred in accordance with the Supplement for the estimation event, then Subdivision 3 of this Division must be applied, and, for the CEA for the reporting period:
	(a)	is the for the CEA, worked out using equation 86; and
	(b)	 is the for the CEA, worked out using equation 87; and
	(c)	  is worked out using section 25 of this Schedule. 
Note:	This applies a model-only approach to soil organic carbon stock estimation. The validation approach and model requirements are set out in the Supplement. Subsections (2) and (3) will also apply if model calibration samples were collected from the CEA, with the resulting estimates being compared under subsection (2). 
	(5)	If model carbon stock estimates or validated model carbon stock estimates are available for an estimation event for a reporting period for the CEA and model-validation sampling has occurred in accordance with the Supplement for the estimation event, then Subdivision 4 of this Division must be applied to the model-validation samples, and, for the CEA for the reporting period:
	(a)	is the Reg for the CEA, worked out using equation 104; 
	(b)	 is the  for the CEA, worked out using equation 108; and
		(c)  is worked out using equation 109.
[bookmark: _Hlk82456028]Note: 	This applies a model-assisted approach to soil organic carbon stock estimation which uses samples in conjunction with modelled estimates to provide an estimate with potentially lower sampling variance than using samples alone. The approach is also used to calculate statistics that may be relevant to other CEAs using a model-only approach under subsection (4). The model requirements are set out in the Supplement. If model calibration samples were also collected from the CEA, subsection (2) will also apply, with the resulting estimates being compared under subsection (2).
[bookmark: _Toc87546242][bookmark: _Hlk83129577][bookmark: _Hlk82543617]Subdivision 2—Measurement-based soil organic carbon stock estimation and its sampling variance for the CEA for each estimation event
[bookmark: _Toc87546243][bookmark: _Hlk79663721]15  Working out the soil organic carbon stock of each sample in each layer 
	(1)	The soil organic carbon stock ( for each soil sample i, for the  0-30 cm and 0-x cm layers, in tonnes of soil organic carbon per hectare, must be worked out under subsection (2) or (3) based on the relationship between:
	(a)	the mass of oven dry whole soil collected () for the sample layer (0-30 cm and 0-x cm) worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare; and 
	(b)	the equivalent soil mass (the ESM) defined for the CEA, given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare. 
	(2)	If,  is worked out using the following equation:
	
	equation 75


		where:
 is the number of sub-layers in the 0-30 cm or 0-x cm layers and used to derive  (in accordance with any requirements in the Supplement).
Note: 	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer n denotes the deepest sub-layer that contributes to equation 75 as required by the Supplement.
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.  
	(3)	If ,  is given by the following equation:
	
	equation 76


		where:
 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM, given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer .
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
 is the sum of soil organic carbon stocks in all sub-layers excluding sub-layer n, in tonnes of soil organic carbon per hectare.
 is the soil organic carbon stock in the sub-layer n, in tonnes of soil organic carbon per hectare, determined in accordance with any requirements in the Supplement.
ESM is the equivalent soil mass for the CEA where the soil samples were collected given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
 is the oven dry mass of whole soil within a sub-layer, in tonnes of oven dry whole soil per hectare, determined in accordance with any requirements in the Supplement.
 is the sum of the mass of oven dry whole soil in all sub-layers excluding sub-layer n, in tonnes of oven dry soil per hectare.
 is the mass of oven dry whole soil contained in the soil sub-layer n, in tonnes of oven dry soil per hectare, determined in accordance with any requirements in the Supplement.
[bookmark: _Toc79500941]Note: 	The number of samples collected may inform for the calculation of statistics in the Supplement for the purposes of  model-only estimates in other CEAs under Subdivision 2 of this Division. The number of samples may vary depending on the application of this subdivision. In some circumstances it is equivalent to only the number of model-validation samples (when this Subdivision is applied under subsection 14(5) or the number of validation and calibration samples (when this Subdivision is applied under subsection 14(3)).
[bookmark: _Toc87546244]16  Mean soil organic carbon stock in a stratum
		Work out the mean soil organic carbon stock for each stratum h (the ) in the CEA, in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 77



		where:
 is an identifier for each soil sample collected from the stratum .
 is the number of relevant samples collected from the stratum h. 
SOCi is the soil organic carbon stock for each sample i collected from stratum h , worked out using equation 75 or 76, in tonnes of soil organic carbon per hectare.

[bookmark: _Toc87546245][bookmark: _Hlk79663753]17  Area-weighted mean soil organic carbon stock in a CEA
		Work out the area-weighted mean soil organic carbon stock in the CEA (the ), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 78


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 77.
[bookmark: _Toc87546246][bookmark: _Hlk77669883]18  Sampling variance of the mean soil organic carbon stock within a stratum
		Work out the sampling variance of the mean soil organic carbon stock for each stratum h  in the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 79



		where:
 is an identifier for each sample collected from the stratum 
 is the number of relevant samples collected from the stratum h.	 
SOCi is the soil organic carbon stock for each sample i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 75 or 76.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 77.
[bookmark: _Toc87546247]19  Sampling variance of the mean soil organic carbon stock within a CEA
		Work out the sampling variance of the mean soil organic carbon for the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 80


	
		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
 is the sampling variance of the mean soil organic carbon for stratum h, in (tonnes of soil organic carbon per hectare)2, worked out using equation 79.
[bookmark: _Toc87546248]20  Degrees of freedom for the sampling variance of the mean soil organic carbon stock within a CEA
[bookmark: _Hlk82555520]	(1)	Where individual or within-strata composite samples were used for the estimation event, work out the degrees of freedom ( to use in equation 115 for a given estimation event, using the following equation:
	
	equation 81


where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
 is the sampling variance of the mean soil organic carbon for each stratum h in the CEA in (tonnes of soil organic carbon per hectare)2, worked out using equation 79.
		 is the number of relevant  samples collected from the stratum h (either within-strata composites samples or individual samples as appropriate).
Note 1:	Equation 81 is a simplified equation using the condition that  The original version of the equation is: 
Note 2:	Where a CEA contains three strata, equation 81 written in its expanded form, where the subscripts 1, 2, and 3 are used to denote values for stratum 1, stratum 2, and stratum 3, respectively takes the following form:

[bookmark: _Hlk82555655][bookmark: _Hlk82555675]	(2) 	Where across-strata composite samples were collected across equal area strata, work out the degrees of freedom ( to use in equation 115 for a given estimation event, using the following equation:
	
	equation 82


where:	
 is the number of relevant across-strata composite samples collected from CEA.
[bookmark: _Toc87546249]Subdivision 3—Model-only soil organic carbon stock estimation and its sampling variance for the CEA for each estimation event
[bookmark: _Toc87546250]21  Working out the modelled soil organic carbon stock in each layer of each stratum 
[bookmark: _Hlk77936071]	(1)	The modelled soil organic carbon stock () for each stratum h in the CEA, for the 0-30 cm and 0-x cm layers, in tonnes of organic carbon per hectare, must be worked out under subsection (2) or (3) based on the relationship between:
	(a)	the mass of oven dry whole soil in the stratum estimated by a validated model carbon stock estimate for the estimation event in accordance with any requirements in the Supplement () for the layer (0-30 cm or 0-x cm), in tonnes of oven dry whole soil per hectare; and 
	(b)	the equivalent soil mass (the ESM) defined for the CEA in the first estimation event given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare. 	
	(2)	If , Mod is worked out using the following equation:
	
	equation 83



		where:
 is the number of sub-layers in the 0-30 cm or 0-x cm layers and used to derive (in accordance with the requirements in the Supplement).
Note: 	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer n denotes the deepest sub-layer that contributes to equation 75 as required by the Supplement.
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
[bookmark: _Hlk77190584] is the mean modelled soil organic carbon stock in a soil sub-layer, for stratum h, determined by a validated model carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of soil organic carbon per hectare.  

	(3)	If ,  is worked out using the following equation:
	
	equation 84



		where:
 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer .
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the modelled soil organic carbon stock in a soil sub-layer, for stratum h, determined by a validated model carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of soil organic carbon per hectare.
 is the sum of modelled soil organic carbon stocks in all sub-layers excluding sub-layer n, for stratum h, determined by a validated model carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
 is the modelled soil organic carbon stock in the soil sub-layer n, for stratum h, determined by a validated model carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
ESM is the equivalent soil mass for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
 is the modelled oven dry mass of whole soil within a sub-layer, for stratum h, determined by a validated model carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare.
 is the sum of the mass of oven dry whole soil in all sub-layers excluding sub-layer n, for stratum h, estimated by a validated model carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
 is the modelled mass of oven dry whole soil contained in the soil sub-layer n, for stratum h, estimated by a validated model carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.

[bookmark: _Toc87546251]22  Mean modelled soil organic carbon stock in a CEA
		Work out the mean modelled soil organic carbon stock in the CEA (the Mod), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 85


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
[bookmark: _Hlk82460700] is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using section 21 of this Schedule.
[bookmark: _Toc87546252][bookmark: _Hlk83226993]23  Extrapolated bias-adjustment of the modelled soil organic carbon stock within a CEA
		Work out the mean bias-adjusted modelled soil organic carbon stock for the CEA (BiasAdjMod), in tonnes of soil organic carbon per hectare, using the following equation:
	
	
equation 86



		where:
 is the mean modelled soil organic carbon stock for the CEA, worked out using equation 85 of this Schedule, in tonnes of soil organic carbon per hectare.
		 is the extrapolated bias of the model given by the Supplement for the validated model carbon stock estimates for the estimation event, in tonnes of soil organic carbon per hectare.
Note: 	The Supplement allows the bias of the model to be given from other CEAs where model-validation sampling occurred for the estimation event.
[bookmark: _Toc87546253][bookmark: _Hlk84860671]24  Extrapolated estimate of the sampling variance of mean carbon stocks in the CEA 
		Work out the extrapolated estimate of the sampling variance of mean carbon stocks in the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:

	
	
equation 87


		where:
[bookmark: _Hlk80213745][bookmark: _Hlk82863590][bookmark: _Hlk82860301]		 is the mean bias-adjusted modelled soil organic carbon stock for the CEA, worked out using equation 86, in tonnes of soil organic carbon per hectare.
		 is the fraction of sampling variance given by the Supplement for validated model carbon stock estimate for the estimation event, in tonnes of soil organic carbon per hectare.
		 is the discount factor for sampling variance given by the Supplement for the validated model carbon stock estimate for the estimation event.
		 is the correlation coefficient given by the Supplement for the validated model carbon stock estimate for the estimation event.
Note: 	The fraction of sampling variance and the correlation coefficient are not sourced from the following Subdivision but rather from other CEAs (where model-validation sampling has occurred) in accordance with the Supplement
[bookmark: _Hlk82858388]The discount factor for sampling variance provides an estimate of model variance for a CEA where model-validation sampling has not occurred based on the variance of the model for the CEA which was model-validation sampled for the estimation event. This ensures the calculation of the creditable change in soil organic carbon stock for a CEA where model-validation sampling has not occurred under Division 5 is conservative. The impact of the discount reduces to 0 as the coefficient of determination increases towards one. 
[bookmark: _Toc87546254][bookmark: _Hlk82864850]25  Degrees of freedom for the sampling variance of the mean soil organic carbon stock within a CEA
	The degrees of freedom ( to use in equation 115 for a given estimation event, is given by the Supplement for the validated model carbon stock estimate for the estimation event.
[bookmark: _Toc87546255]Subdivision 4—Model-assisted soil organic carbon stock estimation and its sampling variance in the CEA for each estimation event
[bookmark: _Toc87546256]26  Application of this subdivision  
[bookmark: _Hlk83387100]		This Subdivision estimates soil organic carbon stock and its sampling variance using modelled soil organic carbon estimates and model-validation samples as required by subsection 14(5) of this Schedule.
[bookmark: _Toc87546257][bookmark: _Hlk82867003]27  Working out the modelled soil organic carbon stock in each layer of each stratum
            (1)   	The modelled soil organic carbon stock  for each stratum h in the CEA, for the   0-30 cm and 0-x cm layers, in tonnes of organic carbon per hectare, must be worked out under the subsection (2) or (3) based on the relationship between:                                  
                   	(a) 	the mass of oven dry whole soil in the stratum estimated by a modelled carbon stock estimate for the estimation event in accordance with any requirements in the Supplement () for the layer (0-30 cm or 0-x cm), in tonnes of oven dry whole soil per hectare; and 
(b)		the equivalent soil mass (the ESM) defined for the CEA in the first estimation event given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.

	(2)	If , Mod is given by the following equation:
	
	equation 88


		where:
		 is the number of sub-layers in the 0-30 cm or 0-x cm layers and used to derive (in accordance with the requirements in the Supplement).
		 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers. 
		 is the mean modelled soil organic carbon stock in a soil sub-layer, for stratum h, determined by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of soil organic carbon per hectare.  
	(3)	If ,  is given by the following equation:
	
	               equation 89


		where:
		 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer .
		 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
		 is the modelled soil organic carbon stock in a soil sub-layer, for stratum h, determined by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		 is the sum of modelled soil organic carbon stocks in all sub-layers excluding sub-layer n, for stratum h, determined by a modelled carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		 is the modelled soil organic carbon stock in the soil sub-layer n, for stratum h, determined by a modelled carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		ESM is the equivalent soil mass for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
		  is the modelled oven dry mass of whole soil within a sub-layer, for stratum h, determined by a modelled carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare.
		 is the sum of the mass of oven dry whole soil in all sub-layers excluding sub-layer n, for stratum h, estimated by a by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
		  is the modelled mass of oven dry whole soil contained in the soil sub-layer n, for stratum h, estimated by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
[bookmark: _Toc87546258]28  Mean modelled soil organic carbon stock in a CEA
		Work out the mean modelled soil organic carbon stock for the CEA (the Mod), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 90


		where:
 is an identifier for the stratum.	
		H is the number of strata for the CEA.
		 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using section 21 of this Schedule.
[bookmark: _Toc87546259][bookmark: _Hlk82718657]29  Working out the modelled soil organic carbon stock for each model-validation site
[bookmark: _Hlk77943704][bookmark: _Hlk77943316]	(1)	The modelled soil organic carbon stock  for each model-validation site i in the CEA, within the 0-30 cm and 0-x cm layers, in tonnes of organic carbon per hectare, must be worked out under the subsection (2) or (3) based on the relationship between:
[bookmark: _Hlk77944327][bookmark: _Hlk77944360][bookmark: _Hlk77944405][bookmark: _Hlk77944430][bookmark: _Hlk77944458]	(a)	the modelled mass of oven dry whole soil () estimated by a modelled carbon stock estimate for the estimation event, for a model-validation site i, in the layer (0-30 cm or 0-x cm), worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare; and 
[bookmark: _Hlk77944484][bookmark: _Hlk77944514][bookmark: _Hlk77944550]	(b)	the equivalent soil mass (ESM) defined for the CEA where the soil samples were collected in the baseline sample round given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.         	
	(2)	If ,  is given by the following equation:     
	
	equation 91


		where:
		 is the number of sub-layers in the 0-30 cm or 0-x cm layer and used to derive  (in accordance with any requirements in the Supplement).
Note: 	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer n denotes the deepest sub-layer that contributes to equation 91 as required by the Supplement.
		 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layer.
		 is an identifier for each model-validation site collected from the stratum .

 is the modelled soil organic carbon stock in a soil sub-layer for model-validation site i, determined by a modelled carbon stock estimate for the estimation event in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
	(3)	If  ,  is given by the following equation:
	
	equation 92


		where:
[bookmark: _Hlk77946192]		 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer .
		 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layer.
		 is an identifier for each model-validation site collected from the stratum .
		 is the modelled soil organic carbon stock in a soil sub-layer for model-validation site i determined by a modelled carbon stock estimate for the estimation event, in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		 is the sum of modelled soil organic carbon stocks, for model-validation site i, in all sub-layers excluding sub-layer n, determined by a modelled carbon stock estimate for the estimation event, in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		 is the modelled soil organic carbon stock, for model-validation site i, in sub-layer n, determined by a modelled carbon stock estimate for the estimation event, in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
		ESM is the equivalent soil mass for the CEA given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
		 is the modelled oven dry mass of whole soil within a sub-layer, for model-validation site i, estimated by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
		 is the sum of the modelled mass of oven dry whole soil, for model-validation site i, in all sub-layers excluding sub-layer n, estimated by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
		 is the modelled mass of oven dry whole soil, for model-validation site i, in sub-layers n, estimated by a modelled carbon stock estimate for the estimation event in accordance with the requirements in the Supplement, in tonnes of oven dry soil per hectare.
[bookmark: _Toc87546260][bookmark: _Hlk82872938]30  Mean modelled soil organic carbon stock for each model-validation site in a stratum
[bookmark: _Hlk82890806][bookmark: _Hlk82872974]Work out the mean modelled soil organic carbon stock for the model-validation sites, in each stratum h (the ), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 93


		where:
		 is the identifier for each model-validation site collected from the stratum .
		 is the number of model-validation samples collected from the stratum h.
		ModSOCi is the modelled soil organic carbon stock for each model-validation site i, from stratum , in tonnes of soil organic carbon per hectare, worked out using Section 29.
[bookmark: _Toc87546261][bookmark: _Hlk83583197]31  Working out the soil organic carbon stock of each model-validation site in each layer 
	(1)	The soil organic carbon stock ( for each model-validation site i, for the 0-30 cm and 0-x cm layers, in tonnes of organic carbon per hectare, must be worked out under subsection (2) or (3) based on the relationship between:
	(a)	the mass of oven dry whole soil collected () for the sample layer (0-30 cm and 0-x cm) worked out in accordance with any requirements in the Supplement, in tonnes of oven dry whole soil per hectare; and 
	(b)	the equivalent soil mass (the ESM) defined for the CEA, given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare. 
	(2)	If,  is worked out using the following equation:
	
	equation 94


		where:
 is the number of sub-layers in the 0-30 cm or 0-x cm layers and used to derive  (in accordance with any requirements in the Supplement).
Note: 	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer n denotes the deepest sub-layer that contributes to equation 94 as required by the Supplement.
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.  
	(3)	If ,  is given by the following equation:
	
	equation 95


		where:
 is the number of sub-layers progressing incrementally down from the soil surface required to produce a value for  that is equal to or exceeds the ESM, given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
Note:	The value of n increases with increasing depth such that sub-layer 1 denotes the soil sub-layer including the soil surface and sub-layer  denotes the sub-layer .
 is the identifier for a soil sub-layer within the 0-30 cm or 0-x cm layers.
 is the soil organic carbon stock in a soil sub-layer determined in accordance with any requirements in the Supplement, in tonnes of soil organic carbon per hectare.
 is the sum of soil organic carbon stocks in all sub-layers excluding sub-layer n, in tonnes of soil organic carbon per hectare.
 is the soil organic carbon stock in the sub-layer n, in tonnes of soil organic carbon per hectare, determined in accordance with any requirements in the Supplement.
ESM is the equivalent soil mass for the CEA where the soil samples were collected given by section 13 of this Schedule, in tonnes of oven dry whole soil per hectare.
 is the oven dry mass of whole soil within a sub-layer, in tonnes of oven dry whole soil per hectare, determined in accordance with any requirements in the Supplement.
 is the sum of the mass of oven dry whole soil in all sub-layers excluding sub-layer n, in tonnes of oven dry soil per hectare.
 is the mass of oven dry whole soil contained in the soil sub-layer n, in tonnes of oven dry soil per hectare, determined in accordance with any requirements in the Supplement.
Note: 	This section is identical to section 15 in subdivision 2 using the measurement-based approach except that it is applied to only model-validation samples rather than any samples in the CEA (including calibration samples). 

[bookmark: _Toc87546262][bookmark: _Hlk83584599]32  Mean soil organic carbon stock in a stratum from model-validation samples
		Work out the mean soil organic carbon stock for each stratum h (the ) in the CEA, in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 96


		where:
 is an identifier for each model-validation sample site i in i the stratum .
 is the number of model validation samples collected from the stratum h. 
SOCi is the soil organic carbon stock for each sample site i in stratum h , worked out using equation 94 or 95, in tonnes of soil organic carbon per hectare.
Note: 	This section is identical to section 16 in subdivision 2 using the measurement-based approach except that it is applied to only model-validation samples rather than any samples in the CEA (including calibration samples).
[bookmark: _Toc87546263][bookmark: _Hlk83584707]33  Area-weighted mean soil organic carbon stock in a CEA from model-validation samples
		Work out the area-weighted mean soil organic carbon stock in the CEA (the ), in tonnes of soil organic carbon per hectare, using the following equation:
	
	equation 97


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 96.
Note: 	This section is identical to section 17 in subdivision 2 using the measurement-based approach except that it is applied to only model-validation samples rather than any samples in the CEA (including calibration samples).

[bookmark: _Toc87546264][bookmark: _Hlk83584747][bookmark: _Hlk83584779]34  Variance of the mean soil organic carbon stock within a stratum from model-validation samples
		Work out the variance of the mean soil organic carbon stock for each stratum h  in the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 98



		where:
 is an identifier for each model-validation sample collected from the stratum 
 is the number of model-validation samples collected from the stratum h.	 
SOCi is the soil organic carbon stock for each sample i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 94 or 95.
 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 96.
[bookmark: _Toc87546265][bookmark: _Hlk83584865]35  Variance of the mean soil organic carbon stock within a CEA from model-validation samples
		Work out the variance of the mean soil organic carbon for the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 99


		where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
 is the variance of the mean soil organic carbon for stratum h, in (tonnes of soil organic carbon per hectare)2, worked out using equation 98.
[bookmark: _Toc87546266][bookmark: _Hlk82873147]36  Sampling fraction in each stratum

[bookmark: _Hlk82873233]Work out the sampling fraction () for each stratum using the following equation:
	

	equation 100


		
		where:
		 is number the model-validation samples, with unique modelled carbon stock estimate units (pixels/polygons) collected from the stratum h.
		 is the area of a unique modelled carbon stock estimate unit (e.g. pixels) for the model-validation samples collected from the stratum h.
		 is the area of stratum .
[bookmark: _Hlk82873550]Note: 	The area of a single estimation area (e.g. pixel or polygon) is not counted twice if two sample locations happen to co-locate on the same modelled carbon stock estimate unit (e.g. pixel). At its most simple, this is the fraction of raster cells sampled in a CEA.
[bookmark: _Toc87546267][bookmark: _Hlk82874044]37  Sampling density weighting in each stratum
[bookmark: _Hlk82874073]		Work out the sampling density weighting (SDWh for each stratum using the following equation:
	
	equation 101


		where:
		 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
		 is the sampling fraction, worked out using equation 100.
		 is the number of model-validation samples collected from the stratum h.
[bookmark: _Toc87546268][bookmark: _Hlk82874482][bookmark: _Hlk82874503]38  Area-weighted mean of the modelled carbon stocks at sample sites
[bookmark: _Hlk82874733]		Work out the area-weighted mean of the modelled carbon stock from the model-validation sites in the CEA ( using the following equation:
	
	equation 102


		where:
		 is the identifier for each stratum in the CEA.
		 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
		Mod mean modelled soil organic carbon stock for the model-validation sites, in stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 93.

[bookmark: _Toc87546269][bookmark: _Hlk82874856]39  Regression coefficient for the modelled and sampled carbon stocks in the CEA
[bookmark: _Hlk82874878]Work out the regression coefficient ( for the modelled and sampled carbon stocks in the CEA using the following equation:		
	
	 equation 103


		where:
 is the identifier for each stratum in the CEA.
 is the sampling density weighting for stratum h, given by equation 101.
 is the identifier for each model-validation site in the stratum .
		 is the soil organic carbon stock for model-validation site i, worked out using equation 95.
		 is the mean soil organic carbon stock for stratum h, worked out using equation 96.
		 is the modelled soil organic carbon stock for model-validation site i, in tonnes of soil organic carbon per hectare, worked out using equation 91 or 92.
		is the mean modelled soil organic carbon stock for the model-validation sites, in stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 93.
[bookmark: _Toc87546270][bookmark: _Hlk82874786]40  Regression estimate of carbon stocks in the CEA
		Work out the regression carbon stock estimate for the CEA ( using the following equation:
	
	equation 104


where:
		is the area-weighted mean of the sampled carbon stock, worked out using equation 97. 
is the regression coefficient for the modelled and sampled carbon stocks in the CEA, worked out using equation 103.
 is the mean modelled soil organic carbon stock, worked out using equation 90.
 is the area-weighted mean of the modelled carbon stock from the model-validation sites in the CEA, worked out using equation 102.
[bookmark: _Toc87546271][bookmark: _Hlk83393096]41  Variance of the modelled soil organic carbon stock within a stratum
		Work out the variance of the mean modelled  soil organic carbon for the model-validation sites for each stratum h in the CEA (the , in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 105


		where:
		 is the identifier for each sample collected from the stratum 
		 is the number of model-validation samples collected from the stratum h.
		ModSOCi is the modelled soil organic carbon stock for each sample site i in stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 91 or 92.
		 is the mean modelled soil organic carbon stock for the model-validation sites for each stratum h, worked out using equation 93. 
[bookmark: _Toc87546272][bookmark: _Hlk82892201]42  Covariance of the sampled and modelled soil organic carbon stocks in each stratum
[bookmark: _Hlk82892283][bookmark: _Hlk82892231]		Work out the covariance of the sampled and modelled soil organic carbon stocks for each stratum h in the CEA  in (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 106


		where:
		 is the identifier for each model-validation site in the stratum 
		 is the number of model-validation samples collected from the stratum h.
		SOCi is the soil organic carbon stock for each sample i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 94 or 95.
		 is the mean soil organic carbon stock in the stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 96.
		ModSOCi is the modelled soil organic carbon stock for each sample site i from stratum h, in tonnes of soil organic carbon per hectare, worked out using equation 91 or 92.
		is the mean modelled soil organic carbon stock for each stratum h, worked out using equation 93. 

[bookmark: _Toc87546273][bookmark: _Hlk82542992][bookmark: _Hlk84860266]43  Regression estimate of sampling variance of mean carbon stocks within a stratum 
[bookmark: _Hlk82892176][bookmark: _Hlk82892309]		Work out the regression estimate of sampling variance of mean carbon stocks for each stratum h in the CEA (the Reg for the sampled and modelled carbon stocks in the CEA (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 107



where:
 is the identifier for each stratum in the CEA.
is the sampling fraction for the stratum h, worked out using equation 100.
 is the number of model-validation samples collected from the stratum h.
[bookmark: _Hlk82894153] is the variance of the mean soil organic carbon stock for the stratum h, worked out using equation 98.
 is the regression coefficient for the modelled and sampled carbon stocks in the CEA, worked out using equation 103.
 is the covariance of the sampled and modelled soil organic carbon stocks in stratum h, worked out using equation 106.
V is the variance of the mean modelled soil organic carbon for the model-validation sites for each stratum h, worked out using equation 105.
[bookmark: _Toc87546274]44  Regression estimate of sampling variance of mean carbon stocks in the CEA 
		Work out the regression estimate of sampling variance of mean carbon stocks in the CEA (the Reg for the sampled and modelled carbon stocks in the CEA (tonnes of soil organic carbon per hectare)2, using the following equation:
	
	equation 108


where:
 is the identifier for each stratum in the CEA.
[bookmark: _Hlk87383383]H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
[bookmark: _Hlk87383407] is the regression estimate of sampling variance of mean carbon stocks for stratum h, worked out using equation 107, in (tonnes of soil organic carbon per hectare)2.
[bookmark: _Toc87546275]45  Degrees of freedom for the regression estimate of sampling variance of mean carbon stocks in the CEA 
		Work out the degrees of freedom ( to use in equation 115 for a given estimation event, using the following equation:
	
	equation 109


where:
 is an identifier for the stratum.
H is the number of strata for the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA area.
[bookmark: _Hlk87383170] is the regression estimate of sampling variance of mean carbon stocks for stratum h in the CEA, worked out using equation 106A, in (tonnes of soil organic carbon per hectare)2.
		 is the number of model validation samples collected from the stratum h. 
Note 1:	Equation 109 is a simplified equation using the condition that  The original version of the equation is: 
Note 2:	Where a CEA contains three strata, equation 109 written in its expanded form, where the subscripts 1, 2, and 3 are used to denote values for stratum 1, stratum 2, and stratum 3, respectively takes the following form:


[bookmark: _Toc87546276][bookmark: _Hlk82895110]46  Bias of the carbon stock estimation in the CEA
[bookmark: _Hlk82895121]		Work out the bias of modelled values in the CEA ( using the following equation:
	

	equation 110



where:
 is the area-weighted mean of the modelled carbon stock from the model-validation sites in the CEA, worked out using equation 102.
the area-weighted mean of the sampled soil organic carbon stock for the CEA, given by equation 97.
Note: 	This section does not directly inform the net abatement calculations for the CEA directly but rather are calculated for the purposes of model-validation statistics in the Supplement that allow for the use of model-only estimates in other CEAs.
[bookmark: _Toc87546277][bookmark: _Hlk82895236]47  Correlation of the sampled and modelled soil organic carbon stocks for the CEA
[bookmark: _Hlk82895288]		Work out correlation of the modelled and measured carbon stocks in the CEA ( using the following equation:
	
	equation 111



where:
 is the identifier for each stratum in the CEA.
 is the relative area of the CEA covered by stratum h in the CEA, expressed as a proportion of the total CEA.
		 is the covariance of the sampled and modelled soil organic carbon stocks for each stratum h in the CEA, worked out using equation 106.
		 is the variance of the mean soil organic carbon for each stratum h, worked out using equation 98, in (tonnes of soil organic carbon per hectare)2.
		 is the variance of the mean modelled soil organic carbon for the model-validation sites  for each stratum h , worked out using equation 105, in (tonnes of soil organic carbon per hectare)2.
Note: 	This section does not directly inform the net abatement calculations for the CEA directly but rather are calculated for the purposes of model-validation statistics in the Supplement that allow for the use of model-only estimates in other CEAs.
[bookmark: _Toc87546278][bookmark: _Hlk82895413]48  Fraction of sampling variance in the CEA 
[bookmark: _Hlk82895680]		Work out the fraction of sampling variance in the CEA () using the following equation:
	
	equation 112


		where:
[bookmark: _Hlk82863709][bookmark: _Hlk82895804]		is the regression estimate of sampling variance of mean carbon stocks in the CEA for the sampled and modelled carbon stocks in the CEA, worked out using equation 108, in (tonnes of soil organic carbon per hectare)2.
[bookmark: _Hlk82863733]		is the regression carbon stock estimate for the CEA, worked out using equation 104 in tonnes of soil organic carbon per hectare.
Note: 	This section does not directly inform the net abatement calculations for the CEA directly but rather are calculated for the purposes of model-validation statistics in the Supplement that allow for the use of model-only estimates in other CEAs.

[bookmark: _Toc87546279]Division 5—Working out the creditable change in soil organic carbon stock for a CEA
[bookmark: _Toc87546280][bookmark: _Hlk82860788]49  Working out the creditable change in soil organic carbon stock in a CEA for a reporting period
[bookmark: _Hlk82898124][bookmark: _Hlk79412822]Subject to subsection 10(4) of this Schedule, the creditable change in soil organic carbon in each CEA associated with a specified probability of exceedance for a reporting period (the ), between the first estimation event in the CEA (t0 ) and the last estimation event (tx) in the reporting period, in tonnes of soil organic carbon, must be worked out in accordance with this Division. 
[bookmark: _Toc87546281][bookmark: _Hlk82898731][bookmark: _Hlk82898749]50  Change in carbon stock between estimation events
[bookmark: _Hlk83330190]		Work out the change in soil organic carbon stock for the CEA between the first estimation event (t0 ) and the last estimation event (tx), in the reporting period (the   in tonnes of soil organic carbon, using the following equation:
	
	equation 113


		where:
 is the value for  for the CEA in the last estimation event that occurred in the reporting period, in tonnes of soil organic carbon, given by equation 71.
		 is the value for  for the CEA in the first estimation event in the CEA, in tonnes of soil organic carbon, given by equation 71.
[bookmark: _Toc87546282][bookmark: _Hlk82899239]51  Standard error for change in soil organic carbon stock
[bookmark: _Hlk82899261]		Work out the standard error of the mean difference between total soil organic carbon stock for the CEA between the first estimation event (t0 ) and the last estimation event (tx), in the reporting period (the ), in tonnes of soil organic carbon, using the following equation:
	
	equation 114


		where:
		is the value for  for the CEA from the first estimation event in the CEA, (in tonnes of soil organic carbon)2, worked out using equation 72. 
		is the value for for the CEA from the last estimation event in the reporting period, in (tonnes of soil organic carbon)2, worked out using equation 72. 

[bookmark: _Toc87546283][bookmark: _Hlk82899479]52  Degrees of freedom for a CEA between estimation events
[bookmark: _Hlk82899502]		Work out the degrees of freedom (df) to use in equation 116 for the CEA, using the following equation:
	
	equation 115


		where:
		is the is the value for  for the CEA from the first estimation event in the CEA, in (tonnes of soil organic carbon)2, worked out using equation 72.
is the value for for the CEA from the last estimation event in the reporting period, tx, in (tonnes of soil organic carbon)2, worked out using equation 72.
 is the value for  for the CEA from the first estimation event in the CEA, given by section 14 of this Schedule. 
Note 1:	The first estimation event must include sampling for consistency with paragraph 5(2)(a) of this Schedule, which requires sampling for the first estimation event.  
 is the value for  for the CEA from the last estimation event in the reporting period, given by section 14 of this Schedule.
[bookmark: _Toc87546284][bookmark: _Hlk87532580][bookmark: _Hlk83132109]53  Change in soil organic carbon stock in the CEA with a specified probability of exceedance for a reporting period		
		Work out the change in soil organic carbon stock for a CEA for a reporting period between the first estimation event and a subsequent estimation event for the reporting period associated with a specified probability of exceedance (the ), in tonnes of soil organic carbon, using the following equation:
	
	equation 116


		where:
 is the value for , for the CEA for the reporting period, in tonnes of soil organic carbon, worked out using equation 113.  
 is the value for SE for the CEA given by equation 114.
 is the value of the quantile function (inverse distribution function) for the t-distribution with the value for alpha () set out in the Supplement and with the value for the degrees of freedom  worked out using equation 115.
Note:	An alpha () value of 0.4 would give a 60% probability of exceedance.


 is equal to:
	(a)	if the calculation occurs for the first and second estimation events for the CEA—0.25; 
Note:	The 0.25 multiplier is a temporary discount to the creditable amount of change in soil organic carbon stock due to the use of only 2 estimation events (the effect of climatic influences relative to management-induced changes is assumed to be less influential after three carbon stock estimations and the discount no longer applies). After 3 or more estimations, credits withheld due to the discount will be returned if carbon increases are maintained. 
	(b)	otherwise—zero.
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