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DEPARTMENT OF THE ENVIRONMENT AND ENERGY

PDR:19-000158
To: Jo Evans (For Decision)
Through: Kushla Munro
Release of the National Greenhouse Accounts - 2019

Timing: 30 April to be able to complete National Greenhouse Account documents for release

Recommendation:

1. That you note the draft preliminary estimates to be used to finalise the National
Inventory Report at Attachment A.

Noted / Please discuss

2. That you note our intention to provide you with the UNFCCC National Inventory Report
(NIR) and related National Greenhouse Accounts for your approval prior to 30 April

2019.
Noted / Please discuss
Signatory: Date:
Comments:

Clearing Officer:

Rob Sturgiss

Assistant Secretary,

S22

Sent ../..[.. NISIR / ICCEID
Contact Officer: S22 Director, NII S22
ICCEI Division Mob:

Key Points:

1. Draft preliminary estimates to be used in the NIR are set out in Attachment A (NIR
Executive Summary).

2. The timeline for formal submission to the UNFCCC of the National Inventory Report is the
window of 15 April - 26 May 2019.

a. We will come back to you for your agreement to submit the NIR to the UNFCCC and to
publish the other parts of the National Greenhouse Accounts.

3. Emissions are estimated to have increased by 0.8 per cent in 2017.
Method updates

4. All new methods and data must be applied to the entire time series from 1990. Major
estimation methodology changes in this report include:

a. Integration of the modelling of fire (southern temperate, northern savanna and natural
disturbances) into FUllCAM - historically the fire modelling has been done outside of
FullCAM by external consultants (CSIRO);
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b. Application of a new ‘standing dead’ pool which enables differentiation between the
emission impacts of clearing and of die-back events (allowing for a slow release of
emissions associated with die-back events);

c. The application of the ‘managed land proxy’ to the estimation of emissions from soil
carbon from agricultural lands; and

d. Sundry tidy-ups and data cleansing activities.

5. The impacts of the soil carbon method changes are the largest. The change in method to
apply the ‘managed land proxy’ is desirable:

i.  this approach is unambiguously consistent with the 2006 IPCC Guidelines;
whereas

ii. the previous approach followed the somewhat controversial Canadian concept of
trying to isolate the impacts of management changes on soil carbon and reporting
these changes only.

b. The upside to the change is that there should be less risk that the method will be
unacceptable to the forthcoming UNFCCC review of the inventory scheduled for 2
September;

c. The downside is that the estimates will more readily reflect climatic impacts, which will
add some additional variability to the national account.

i.  With carbon budget accounting, and the use of some smoothing techniques in
estimation, these climatic impacts are manageable, | believe.







Sensitivities and Handling

14. Nil

Consultation

15. The methods and data and draft estimates have been shared with the States and
Territories, and the User Reference Group (NFF, AFPA, AIGN, CSIRO, Andrew
Maclintosh, Hugh Saddler).

ATTACHMENTS

A: National Inventory Report - Executive Summary
B:  Evaluation of Outcomes 2018-19
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PDR: EC19-000354

To: Jo Evans (For Decision)

Release of National Greenhouse Accounts 2017

Timing: 17 May to incorporate any comments prior to National Inventory Report due date.

Recommendations:

1. That you approve the submission of the National Inventory Report 2017 (NIR) to the UN

Framework Convention on Climate Change (UNFCCC) on 24 May 2019.
Approved / Not approved

That you approve the release strategy for the National Greenhouse Accounts 2017 and
the Quarterly Update on the National Greenhouse Gas Inventory December 2018,
contained in this brief.

Approved / Not approved

That you note our intention to inform the Minister of the National Greenhouse Accounts
2017 submission to the UNFCCC and website publication through the incoming
government briefing process.

Noted / Please discuss

Signatory:

Comments:

Date:

Clearing Officer:

Rob Sturgiss

Assistant Secretary,

S22

Sent ../../.. NISIR / ICCEID
Contact Officer: S22 Director, NIl S 22
ICCEI Division

Key Points:

1. Your approval is sought to the submission of the Australian Government’s National
Inventory Report 2017 (Attachment A) to the UNFCCC.

2. This Report updates the preliminary emission estimates shared with you in EC19-000158.

a. Final emission estimates do not change the Evaluation of Outcomes (Attachment B)
previously submitted to you that demonstrates estimates meet the Inventory QA-QC
Plan’s quality criteria in all material aspects.

S22
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Executive Summary

ES.1 Background information on greenhouse gas inventories
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Summary

This is Australia’s National Inventory Report 2017, submitted under the United Nations Framework Convention
on Climate Change (UNFCCC) and the Kyoto Protocol (KP).

The Report contains national greenhouse gas emission estimates for the period 1990-2017, and preliminary
estimates for 2018. It has been prepared in accordance with the Revision of the UNFCCC reporting guidelines

on annual inventories for Parties included in Annex I to the Convention agreed by the Conference of the Parties

at its nineteenth session (decision 24/CP.19), and set out in document FCCC/CP/2013/10/Add.3", and the
supplementary reporting requirements under Article 7 of the KP (decisions 6/CMP.9, 2/CMPS8, 2 and 4/CMP7,
15/CMP1, and 2, 3 and 4/CMP11).

The Report has been compiled using methods which conform to the international guidelines prepared by the
Intergovernmental Panel on Climate Change (IPCC) and adopted by the UNFCCC - the 2006 IPCC Guidelines
Jfor National Greenhouse Gas Inventories (IPCC 20006) and the 2013 Revised Supplementary Methods and Good
Practice Guidance Arising from the Kyoto Protocol (IPCC 2014). The methodologies used to estimate Australia’s
inventory have been improved over time and will continue to be refined as new information emerges, and as
international practice evolves. The impact on greenhouse gas emission estimates of refinements to methodologies
adopted for this inventory has been reported in Chapter 10 (Volume 2) and summarised in section 4 of the

Executive Summary.

The Report contains net emissions for 2017 compiled using reporting rules applicable to the KP second
commitment period (CP2). 2017 is the fifth year of the KP CP2, which is yet to enter into force.

Decision 1/CMP.8 provides that, pending entry into force of the KP Doha Amendment that establishes the
CP2 (2013-2020), KP Parties will implement their commitments and other responsibilities in relation to the
CP2 in a manner consistent with their national legislation or domestic processes. The Australian Government

submitted its instrument of acceptance to the Doha Amendment on 9 November 2016.

The responsibility for Australia’s greenhouse emissions reporting has been assigned to the Department
of the Environment and Energy. The Department undertakes all aspects of activity data coordination,
emissions estimation, quality control, preparation of reports and their submission to the UNFCCC on behalf

of the Australian Government.

In addition to this Report, the Department publishes a range of supporting emissions estimates that,

together, constitute the Australian National Greenhouse Accounts, including:

o Quarterly Updates of Australia’s National Greenhouse Gas Inventory, which provide a summary of Australia’s

national emissions, updated on a quarterly basis;
o State and Ierritory Greenhouse Gas Inventories; and

o the National Inventory by Economic Sector, comprising emission estimates by economic sector rather than by

IPCC sectors as in this Report.

These documents are available on the Department’s website at http://www.environment.gov.au/climate-change/.

They provide additional information with respect to Australia’s emissions on both a regional and industry basis.

1 http://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf#page=2
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ES.2 Summary of the national emission and removal
related trends
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ES.2.1 Greenhouse gas inventory - UNFCCC classification system
(Paris Agreement NDC)

Australia’s total greenhouse gas emissions were 534.7 million tonnes (Mt) of carbon dioxide equivalent (CO,-¢) in
2017. This represents an increase of 4.3 Mt CO,-e, or 0.8 per cent, on net emissions recorded in 2016. Overall, total
emissions have decreased by 70.2 Mt CO -e, or 11.6 per cent, on net emissions recorded in 1990 (Table ES.01).

Under the UNFCCC Paris Agreement, the Australian Government committed to a quantified economy-wide
nationally determined contribution (NDC) to reduce national emissions by between -26 and -28 per cent on
2005 levels by 2030. In its submission to the UNFCCC?, the Australian Government indicated that it will report

progress towards that commitment using estimates of net emissions according to UNFCCC classifications.

To support Australia’s Paris Agreement NDC this Report contains greenhouse gas emissions estimates for 2005
and 2017 on the basis of the UNFCCC classification system. That is, this Report includes emissions and removals
from the energy, industrial processes and product use, agriculture, waste and the land use, land use change and forestry
sectors. Total net emissions were 534.7 Mt CO,-e in 2017, which was 12.4 per cent lower than in 2005.

Table ES.01 Net greenhouse gas emissions under the UNFCCC by sector, Australia, 1990, 2005, 2010,
2016 and 2017 (Mt CO,-e)

A Change
UNFCCC classification Emissions Mt CO,-e per cgnt
sector and subsector
2005-2017
1 Energy (combustion + 294.0 399.6 420.1 432.1 435.6 9.0
fugitive)
Stationary energy 195.4 278.7 289.0 287.0 285.1 23
Transport 61.4 82.2 88.8 96.4 98.7 20.1
Fugitive emissions 37.2 38.7 424 48.7 51.8 34.0
from fuel
2 Industrial processes and 26.0 31.9 35.6 33.0 33.7 57
product use
3 Agriculture 80.2 759 66.3 69.3 73.0 -3.8
4 Land use, land use change 184.6 88.8 48.7 -16.3 -19.4 -121.9
and forestry
5 Waste 20.0 14.4 15.2 124 11.8 -18.1
Total net emissions 604.9 610.6 586.0 530.4 534.7 -12.4

2 http://www.environment.gov.au/climate-change/
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ES.2.2 Greenhouse gas emissions — Kyoto Protocol classification system
(Cancun Agreement QEERT)

Under the UNFCCC Cancun Agreement, the Australian Government committed to a Quantified Economy-wide
Emission Reduction Target (QEERT) of -5 per cent on 2000 levels by 2020. In its third Biennial Report’,

the Australian Government indicated that it will report progress towards that commitment based on a carbon
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budget for the 2013-2020 period and using estimates of net emissions utilising KP classifications.

To support Australia's QEERT, this Report contains greenhouse gas emissions estimates for 2000 and 2017 on
the basis of the KP classification system. That is, this Report includes emissions and removals from the energy,
industrial processes and product use, agriculture and waste sectors and the following KP LULUCF sub-classifications:
deforestation, afforestation, reforestation, forest management, cropland management, grazing land management

and revegetation. On this basis, total net emissions were 530.8 Mt CO,-¢in 2017, which was 1.8 per cent lower
than in 2000.

Table ES.02 Net emissions by KP classification, Australia, 2000 and 2017 (Mt CO,-e)

KP Classification sector and subsector Emissions Mt CO,-e Change per cent
2000-2017

1 Energy 364.3 435.6 19.6

2 Industrial Processes and Product Use 26.7 33.7 26.2

3 Agriculture 784 73.0 -6.9

4 LULUCF activities 55.4 -233 -142.1

5 Waste 15.7 11.8 -24.7

Total 540.4 530.8 -1.8

ES.2.3 Greenhouse gas emissions — Kyoto Protocol second
commitment period

In accordance with decision 1/CMPS8, this Report contains net emissions estimates for 2017 compiled using

reporting rules applicable to the KP CP2.

Under the KP accounting rules Parties must report net emissions from the energy, industrial processes and

product use, agriculture and waste sectors and from the deforestation activity from the LULUCF sector. Parties

must also include the mandatory Article 3.3 LULUCF activities afforestation and reforestation and, for the CP2,
the mandatory Article 3.4 activity forest management in their reporting. In addition, Australia accounts for the
voluntary Article 3.4 activities cropland management, grazing land management and revegetation. Australia does not

account for wetland drainage and rewetting for the CP2.

As shown in Table ES.03, the total net emissions associated with the KP account were 580.2 Mt CO -¢ in 2017.
When Removal Units (RMU) from LULUCF activities are added, net liabilities in 2017 were 509.5 Mt CO -e.
Over CP2 to date (2013-17), Australia’s net position stands at an estimated net surplus of 2,132,693,045 Kyoto
units (Table ES.04). Further detail on the LULUCF activities is provided in Chapter 11 of Volume 3. Information
on holdings and transactions of Kyoto units in the financial year 2017-18, is provided in Chapter 12 of Volume 3.

3 http://unfccc.int/national_reports/biennial_reports_and_iar/submitted_biennial_reports/items/7550.php
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Table ES.03 Emissions and removals associated with Articles 3.1, 3.3 and 3.4 of the Kyoto Protocol,
Australia, 2013-2017 (Mt CO,-e)

m
)
Emissions Mt CO_-e e
Sector and Subsector =
2015 2016 <
)
1 Energy 414.5 408.7 420.3 432.1 435.6
2 Industrial processes and product use 315 31.2 328 33.0 337
3 Agriculture 721 72.6 70.1 69.3 73.0
5 Waste 124 125 11.9 124 11.8
Deforestation (a) 35.2 36.9 26.7 29.1 26.1
National inventory emissions 565.7 561.9 561.9 575.9 580.2
RMU credits generated by Article 3.3 and 3.4 activities
Afforestation/Reforestation (a) -25.9 -25.9 -25.0 -28.3 -29.4
Article 3.4 activities (a) -35.0 -37.0 -42.0 -50.8 -41.3
Total RMU credits (b) -61.0 -62.9 -67.0 -79.1 -70.7

Kyoto Protocol Total (National inventory emissions plus

RMU credits) 504.7 499.0 494.9 496.8 509.5

(a) Australia has elected to account for Article 3.3 activities on an annual basis, and Article 3.4 activities at the end of CP2.

(b) Accounting quantity in accordance with decisions 2/CMP.7 and 3/CMP.11 and estimates for Cropland Management and Grazing
Management were adjusted for the emissions reported under Forest Conversion in the UNFCCC in 1990 for conversions up to

31 December 1989, and recorded in the report used to calculate the assigned amount, in order to avoid double counting.

Table ES.04 Kyoto Protocol second commitment period net position, Australia: as at 2017 (t CO_-e)

Kyoto units tCO,-e

CP2 Assigned Amount 4,511,619,826

CP1 Carry over units

AAUs 127,650,775
CERs 21,768,290
CP2 RMUs (2013-2017) 317,178,355
Total Kyoto units (1) 4,978,217,246
National inventory emissions
2013-2017 (2) 2,845,524,201
Net position (1) - (2) 2,132,693,045

ES.3 Overview of source and sink category emission estimates
and trends

ES.3.1 Greenhouse gas inventory - UNFCCC

The energy sector was the largest source of greenhouse gas emissions in 2017 comprising 81.5 per cent
(435.6 Mt CO,-¢) of total net emissions. Energy emissions increased by 48.2 per cent between 1990 and 2017
and increased by 0.8 per cent between 2016 and 2017.
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For the energy subsectors in 2017:

* stationary energy was the main contributor to total net emissions (53.3 per cent of the total), and decreased by
0.7 per cent between 2016 and 2017;

* transport emissions (18.5 per cent of total net emissions) increased by 2.5 per cent between 2016
and 2017; and
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*  fugitive emissions from fossil fuels (9.7 per cent of total net emissions) increased by 6.4 per cent
between 2016 and 2017.

Industrial processes and product use made up 6.3 per cent (33.7 Mt CO,-e) of the total net emissions for 2017 and
increased by 2.1 per cent between 2016 and 2017.

Agriculture emissions made up 13.7 per cent (73.0 Mt CO,-e) of total net emissions in 2017 and increased by
5.4 per cent between 2016 and 2017.

The waste sector contributed 2.2 per cent (11.8 Mt CO,-e) of the total net emissions in 2017 and decreased by
5.0 per cent between 2016 and 2017.

The UNFCCC LULUCEF sector was a net sink of 19.4 Mt CO,-¢ in 2017, equivalent to -3.6 per cent of total net
emissions (excluding LULUCF). Net emissions for this sector decreased by 3.1 Mt CO,-e between 2016 and 2017.

The full time series of the national inventory, including for major sectors and preliminary estimates for 2018, is
presented in Figure ES.01. Preliminary estimates for 2018 indicate total net emissions of 537.4 Mt CO -e with

increases in stationary energy, transport and fugitive emissions and decreases in emissions from electricity.

A full overview of emission estimates by source and sink is given in Chapter 2. More detailed information on the

emission results for individual sectors has been reported in the introductions to Chapters 3 — 7.

Figure ES.01 Net greenhouse gas emissions under the UNFCCC, by sector, Australia, 1990-2018 (Mt CO,-e)
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Focus on land sector estimates

Opverall, the forest area of Australia increased by an estimated 772 thousand hectares in 2017, and by 4.6 million
hectares since 2010 (Figure ES.02). In 2017, the increase in forest cover from new and emerging forests more

than offset losses from an increase in forest land clearing activity.

The increase in forest cover includes establishment of new forests, as well as secondary regrowth on areas where
previous land clearing has been observed. Within the Land converted to forest category, the area of additional

secondary forest regenerating on land previously cleared was 273 thousand hectares in 2017. In net terms, this
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indicates that forests are re-appearing on land previously cleared faster than land managers are re-clearing that
bush encroachment. The Australian Bureau of Agricultural and Resource Economics and Sciences (ABARES)
classifies much of these lands as “grazing native vegetation” (Appendix 6.L), signifying that clearing occurs on

lands that attract extensive cyclical clearing management activity by graziers.
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The area of primary forest converted to other land uses was estimated to be 46 thousand hectares in 2017
(Figure ES.03) (a decrease of 20 thousand hectares on 2016 levels).

Significantly, most clearing (87 per cent of the total) occurs in secondary regrowth forests. In 2017, this kind
of re-clearing was 318 thousand hectares, which was 23 per cent lower than in the previous year (416 thousand
hectares). Most of this activity (279,000 hectares or 76 per cent of the total clearing) was the loss of juvenile
forests where the forest had been observed to have regenerated less than 15 years previously (Figure ES.03).

Figure ES.02 Forest cover, Australia, 1990-2017 (kha)
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Larger areas of gains and losses of sub-forest, sparse woody vegetation are occurring and are reported under
grasslands remaining grassland. The estimates of sparse vegetation gains and losses may comprise some clearing for

pasture as well as the short term effects of climate variability.

Figure ES.03 Forest cover changes on lands with a history of clearing, Australia, 1990-2017 (kha)
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—— Net loss of forest

The most important driver of net emissions from the land sector in 2017 has been the conversion of forest to other
land uses (Figure ES.04) including for agriculture, mining and settlements. The emissions from forest converted to

other land uses totalled 46.5 Mt CO,-¢ in 2017.
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Direct emissions from primary forest clearing (from combustion of forest debris following a clearing event) fell in
2017 to 12.5 Mt CO,-e, down 17 per cent from 2016 levels (15.1 Mt CO,-e) (see Figure ES.04).

Direct emissions from re-clearing contributed 15.0 Mt CO,-e in 2017, down 6 per cent from 16.0 Mt CO,-¢ in
2016. These practices contribute far fewer net emissions per hectare than the clearing of mature forests on average
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due to the lower biomass of younger regrowth forests.

For this Report, consistent with UNFCCC ERT recommendations, sequestration from secondary regrowth
on areas where previous land clearing has been observed has been classified under land converted to forest,
contributing a net sink of 21.0 Mt CO -e in 2017.

Figure ES.04 Emissions from forest converted to other land uses, Australia,1990-2017 (Mt CO_-e)
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The state of carbon stocks on Australia’s land is illustrated in Figure ES.05.

Figure ES.05 Carbon stocks, Australia, June 2016 (tC/ha)
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Figure ES.06 shows the changes in forest-related carbon stocks with a focus on South-Western Australia, and
reflects losses of carbon stocks due to forest conversion events and gains in carbon stocks due to forest regrowth

from natural seed sources and plantations.
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Figure ES.06 Carbon stock changes in South-Western Australia due to forest gains and losses,
1990-2016, (t/ha)

The increases in net carbon stock in recent years principally reflect declines in timber harvesting and increasing

rates of secondary forest regrowth.

ES.3.2 KP-LULUCF Activities

In accordance with decision 1/CMP.8, this Report contains estimates for 2017 from KP LULUCF activities
(Table ES.03) compiled using reporting rules applicable to the KP CP2.

The deforestation activity contributed net emissions of 26.1 Mt CO,-e in 2017. Under KP accounting rules this
estimate would lead to the cancellation of Assigned Amount Units (AAUs) equivalent to this amount.

Under KP accounting rules, the afforestation/reforestation activity is estimated to generate RMU credits equivalent
t0 29.4 Mt CO,-¢ in 2017.

Forest management, cropland management, grazing land management and revegeration activities are estimated to

generate RMU credits of 41.3 Mt CO -ein 2017.

Australia accounts for deforestation and afforestation/reforestation annually in a continuation of the approach

selected in the first commitment period.

Australia will account for forest management and elected Article 3.4 activities (cropland management, grazing land

management, and revegetation) at the end of the commitment period.
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ES.4 Major inventory developments and recalculations

ES.4.1 Australian National Audit Office (ANAO) Performance Audit: 2016-17

The ANAO is an independent office established under the Auditor-General Act 1997. Its purpose is to drive

accountability and transparency in the Australian Government sector through quality evidence based audit
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services and independent reporting to Parliament, the Executive and the public, with the result of improving

public sector performance.

The ANAO conducts performance audits of government agencies operating under the Standard on Assurance
Engagements ASAE 3500 Performance Engagements issued by the Australian Auditing and Assurance Standards
Board (AUASB).

ANAQO reports are tabled in the Australian Parliament and subject to review by the Joint Committee of Public
Accounts and Audit (JCPAA).

The ANAO undertook a performance audit of the national inventory over nine months (August 2016 to
April 2017). Its objective was to assess the effectiveness of arrangements for the preparation and reporting of

Australia’s greenhouse gas emissions estimates in the National Inventory Report 2014 (revised) for the year 2014.

Through the course of the audit the ANAO:

e examined Department records relating to the preparation of the estimates, including UNFCCC and
departmental guides, implementation plans, quality assurance/quality control documents, and general
governance documentation,

* examined ten inventory sectors representing more than 50 per cent of national emissions; comprising over
5250 data points across more than 158 data types contained in spreadsheets supporting the entry of data into
the Australian Greenhouse Emissions Information System (AGEIS),

* examined key IT controls supporting AGEIS and FullCAM, and

* interviewed Department staff and sought input from the public and key stakeholders.

The ANAO reported that:

* the Department has established appropriate processes to prepare, calculate and publish Australia’s national
inventory for the year 2014,

* emissions estimates have been calculated using relevant contemporary data,

* appropriate quality assurance and control procedures are in place for inventory data processing, emissions
calculations and reporting, and

* the aggregate impact of data issues identified in the national inventory across the time series 1990-2014 was

calculated by the Department as less than 0.1 per cent per year.

All data issues identified by the ANAO have been addressed or corrected. The ANAO also made a number

of recommendations relating to improving the data accuracy, security and governance arrangements for

the preparation, calculation and publication of the national inventory. Measures to address aspects of these
recommendations were implemented through the course of the preparation of the National Inventory Report
2015. One such measure was a “Rounding policy for AGEIS inputs” to promote consistent decision making in

inventory compilation.

Measures to address outstanding aspects of the ANAO report recommendations have been included in the

National Inventory Improvement Plan.
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ES.4.2 Synthetic greenhouse gas emissions

The major change in the industrial process and product use sector has been in the use of atmospheric
measurements to support estimates of HFC emissions for the first time. In this report, the annual operating

leakage rates of HFCs have been calibrated to fluctuations in atmospheric concentrations of HFCs measured by
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CSIRO at Cape Grim in Tasmania. The strength of this approach is that it enables the inventory estimates to

better reflect atmospheric measurements which, in turn, capture improvements in industry practice over time in
terms of gas handling, equipment maintenance and decommissioning. See section 4.9 of this Report, Volume 1,

for further information.

ES.4.3 Land sector improvements

The principal improvements to the estimation of emissions from the land sector relate to the estimation of

emissions from fire, from die-back and from soil carbon in agricultural lands.

Emissions from temperate and savanna fires have been estimated using a spatial Tier 3 approach for the first
time in this report. The modelling of net emissions from fire has been incorporated into the Full CAM model of
carbon stock change across the Australian landscape, integrating the estimation of net emissions from fire with the

estimation of net emissions from forest conversion to grass and croplands (land clearing) and forest regrowth.

The inclusion of a standing dead pool of carbon into the Full CAM model has facilitated the symmetric treatment

of natural regeneration and the die-back of forests.

Soil carbon emissions from crop and grasslands have been re-calculated in this report using the FullCAM model
in conjunction with a conceptually consistent approach to that used for the estimation of soil carbon emissions
from forest conversion (land clearing) (ie the managed land proxy), replacing the previous approach based on

changes in management practices designed to control for inter-annual variability.

ES.4.4 Land sector accuracy, transparency and disaggregation of estimates

The FullCAM model has been designed to comply with IPCC Guidelines and to meet the Australian

Government’s international treaty estimation and reporting commitments.

FullCAM is designed to fully integrate the estimation of carbon stock changes and related emissions across the

Australian landscape and is described in detail in Volume 2.

A comprehensive modelling approach to the estimation of carbon stock changes was originally chosen for the
Australian land sector because of the absence of extensive forest inventory or measurement systems, reflecting
the circumstance that timber industry activity has been confined in recent times to approximately 10 per cent of

Australia’s forest.

Full CAM’s initial design took advantage of existing carbon model structures, such as the widely used Roth-C for

soil carbon.

Model parameterization has been informed by the latest empirical science, including the work of

Dr Stephen Roxburgh and Dr Keryn Paul of the CSIRO. For example, the spatial layer of maximum biomass
achieved across the Australian landscape for undisturbed forests was re-calibrated for the latest science by the
CSIRO (Roxburgh ¢t @/ 2017) based on the library of six thousand measurements held by the TERN/AusCover

National Biomass Library (http://www.auscover.org.au/purl/biomass-plot-library).
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Spatial datasets for key disturbance events such as land clearing, forest planting and natural regeneration are
derived by the Department of Environment and Energy from LandSat satellite imagery held by the GeoScience
Australia datacube (Digital Earth Australia) and processed by CSIRO Data61 and are informed by land use
and vegetation datasets provided by the Department of Agriculture and Water and the Department of the
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Environment and Energy.

Spatial data for fire areas are derived from AVHRR satellite imagery.

Figure ES.07 Spatial mapping of forest losses, South-Eastern Queensland 2014-2017

Figure ES.08 Spatial mapping of new plantations, Southern Australia, 1990-2017
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Figure ES.09 Spatial mapping of forest and grassland wildfire, 1990-2017
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Review and audit

The FullCAM model has been reviewed by UNFCCC on 11 occasions. All recommendations from past
UNFCCC ERT reports have been implemented or addressed in this National Inventory Report.

Inventory estimates in this report comply with the National Greenhouse Accounts Quality Assurance- Quality
Control Plan 2018/19.

All national inventory systems and data were audited by a $0.5million Australian National Audit Office audit in

2017. No material issues were identified.

Data inputs

One of the key activity data inputs relates to the area of forest cleared for Queensland. The national inventory
dataset can be compared with a similar product prepared by the Queensland Government for its monitoring of

the Queensland Government Vegeration Management Act (see Figure ES.10) (known as SLATS).

Analysis shows close agreement between the spatial dataset used for the national inventory and the Queensland
Government’s ‘SLATS’ estimates for recent years. In the period 2013-2017, the average difference between the
two datasets compared on a like-for-like basis is 1 per cent. In the period 2005-2012, the Australian national
inventory dataset shows higher clearing rates and for the year 2000 the Australian national inventory dataset is
34 per cent lower. Over the whole period 2000-2017, the national inventory estimates are 15 per cent higher
than the Queensland Government’s ‘SLATS estimates. Work is ongoing to consider whether greater levels of

reconciliation may be able to be achieved for the earlier periods of the time series.
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Figure ES.10 Comparison of forest clearing rates in Queensland, 2000-2017 (kha)
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Similarly, the spatial dataset for new plantations used for the national inventory aligns closely with independent
published datasets. Cumulatively over the period 1990-2016, the new area under plantations estimated for the
national inventory using spatial remote sensing techniques is 1 per cent below the area estimated by ABARES

(Figure ES.11).

Figure ES.11 Comparison of cumulative plantation areas, Australia, 1990-2016 (kha)
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Likewise, spatial datasets for fire disturbances used for the national inventory aligns with independent datasets.
Cumulatively over the period 2012-2016, the temperate forest experiencing wildfire estimated for the national
inventory using spatial remote sensing techniques is 5 per cent below the area estimated by ABARES in the State
of the Forests Report (Figure ES.12).
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Figure ES.12 Comparison of annual forest area experiencing wildfire, Australia, 2012-2016 (kha)
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The work of Roxburgh (2017) compared the Full CAM modelled maximum biomass estimates with the average
maximum biomass data from a sample from the TERN biomass library. He found that for forest cover with more
than 50 per cent canopy coverage, at the national level, that the modelled estimates were within 10 per cent of
the estimates from the sample from the TERN biomass library. For woodland forests, where the canopy cover was

between 20 and 50 per cent, the estimate from the Full CAM model was within 5 per cent of the estimates from

the sample from the TERN library (Figure ES.13).

Figure ES.13 Comparison of maximum biomass layer and empirical data, Australia and by State,
(tonnes of dry mass/ha)
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Transparency
The FullCAM methods and data are documented extensively in Volume 2 of this report.

FullCAM is subject to considerable external usage and scrutiny.
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Summary

FullCAM is made available to public users as the FullCAM public release (http://www.fullcam.com/
Full CAMServer/Help/172_Overview%200f%20FullCAM.htm), enabling public users to model carbon stock

changes for any relevant location across Australia using Full CAM.

FullCAM is used by project proponents under the Australian Governments Carbon Farming Initiative to estimate
carbon stock changes from forest regeneration projects ensuring integrated, consistent estimates of project and

national net emissions.

A FullCAM Research Version is also available on request and is used by many researchers around Australia.

Data and disaggregation

In addition to the data presented in this National Inventory Report, tabular estimates for UNFCCC and Kyoto
Protocol classification systems and for related activity data by each of Australia’s 8 states and territories is published

on the Australian Greenhouse Emissions Information System (AGEIS) (http://ageis.climatechange.gov.au/).

FullCAM outputs are used in the Australian Government State-of-the-Forest and State-of-the-Environment

reports and by various State Governments for a variety of purposes.

Gross emissions from land clearing events are reported under Forest converted to grassland and Forest converted
to cropland, forest converted to settlements and forest converted to wetlands classifications. Further disaggregation
between the emissions for clearing of primary forest, secondary forest and from the lagged effects of clearing in

previous years is identified (for example in Figure ES.04 above).

Sequestration from the regrowth of forest on previously cleared lands is disaggregated from forest conversion

estimates and reported under the Land converted to forest classification.

Data for the Kyoto Protocol classification — Deforestation — are reported in net terms in accordance with the
rules of the Kyoto Protocol but also with sub-categories disaggregating emission and sequestration processes on

previously deforested lands.

Spatial data results are published at disaggregated level in Volume 2 — see Appendix 6., for example, which
disaggregates land clearing data by type of land use; by IBRA region and by climate zones for the period.

Spatial data for carbon stock changes are published at https://www.nationalmap.gov.au/ at the ABS Statistical

Area Division 2 level.

Future improvements

The National Inventory Improvement Plan 2019/20-22/23 will be implemented to ensure FullCAM is consistent

with Paris Agreement requirements.

Additional disturbance events to be fully incorporated into FullCAM include timber harvesting events in native
forests and pre-1990 plantations while an assessment of other degradation or regeneration processes in Forest land
remaining forest will be undertaken. Additional modules will be developed to build a Tier 3 approach to
sub-forest or sparse vegetation and for the implementation of the 2013 IPCC Wetlands Supplement.
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Full CAM will be regularly reviewed to ensure that the model parameterisation reflects the latest empirical data

and science. For example, it is intended that newly available empirical data in relation to the effects of fire in

Northern Australia will inform updated parameterisations of Full CAM for future submissions.

ES.4.5 Implementation of 2013 Wetlands Supplement

The IPCC 2013 Wetland Supplement is being progressively implemented into the national inventory.

Activity-based net emissions are provided for seagrass, tidal marsh removal, as well as for aquaculture adnd

emergence/loss of mangrove forest (reported under forest categories).

ES.4.6 Recalculations

m
x
D
N
c
=h
<
(0]

The impact of the recalculations on emission levels for the sectors including core LZULUCF subsectors was an

increase in the estimate of total emissions for the year 1990 of 28.1 Mt and an increase in 2016 of 5.4 Mt in

2016 compared with last year’s submission.

More significant recalculations resulted from the implementation of the managed land proxy for estimation of soil

carbon emissions under croplands and grasslands remaining.

Taken together the impact of all of the recalculations for the national inventory was an increase of 1.0 per cent in

2005 and an increase of 1.0 per cent also for 2016.

Table ES.05 gives the estimated recalculations for this submission. Further information on recalculations is

provided in each sector chapter and in Chapter 10 of Volume 2.

Table ES.05 Estimated recalculations for this submission compared with last year’s submission
1990, 2000, 2005, 2010, 2013 -16

Principal reason

1990 2000 2005 2010 2013 2015 2016

1. A Fuel Combustion Activity data 00 -03 -0.2 -0.7 -0.7 -0.8 -13 -1.1
1.A.1,2, 4, 5 Stationary Activity data 0.0 0.0 0.0 -0.3 0.0 -0.1  -04 0.0
Energy
1.A.3 Transport Activity data 0.0 -03 -02 -04 -07 -08 -09 -1
1. B Fugitives Activity data 0 00 -0.1 -0.2 -0.2 -0.2 -03 -0.3
2 Industrial Processes Activity data 00 00 00 -08 -17 -14 -10 -1.2
4 Agriculture Activity data 02 00 -02 -01 -04 -0.1 0.0 0.1
6 Waste Activity data 00 00 00 -0.1 02 0.1 0.2 0.1
5 Core Land Use, land use  Integration of fire, 1.3 -1 26 62 7.2 2.3 9.4 2.6
change and forestry (excl.  die-back into FullCAM
Croplands remaining and
Grasslands remaining)
Sub-Total Recalculation  Total Inventory (excl. 1.5 -16 -35 36 36 -10 56 -0.9

Croplands remaining

and Grasslands

remaining grasslands)
5 Additional LULUCF - Implementation of the 266 -95 9.1 197 193 122 74 52
Croplands Remaining and  Managed Land Proxy and
Grasslands Remaining related changes
Total Recalculation Total inventory 28.1 -10.8 5.9 241 236 121 144 54
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1. Introduction and inventory context

1.1 Background information on greenhouse gas inventories

1.1.1  Inventory reporting

The United Nations Framework Convention on Climate Change (UNFCCC) was ratified by Australia in 1992
and entered into force in March of 1994. One of the principal commitments made by the ratifying Parties under

the Convention was to develop, publish and regularly update national emission inventories of greenhouse gases.

Australia’s National Inventory Report 2017 (the Report) provides estimates of Australia’s net greenhouse gas
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emissions for the period 1990-2017, and preliminary estimates for 2018. This Report and associated common

reporting format (CRF) tables* are submitted to the UNFCCC to fulfill Australia’s reporting obligations under
the UNFCCC.

The Report has been prepared in accordance with the Revision of the UNFCCC reporting guidelines on annual
inventories for Parties included in Annex I to the Convention agreed by the Conference of Parties at its nineteenth
session (decision 24/CP.19), and set out in document FCCC/CP/2013/10/Add.3’ and the supplementary
reporting requirements under Article 7 of the Kyoto Protocol (decisions 6/CMP9, 2/CMP.38, 2 and 4/CMP7,
15/CMP1, and 2, 3 and 4/CMP11).

The emission estimates provided in this Report have been compiled in accordance with the Intergovernmental
Panel on Climate Change (IPCC) 2006 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC 2006)
and the 2013 Revised Supplementary Methods and Good Practice Guidance Arising from the Kyoto Protocol (IPCC
2014). The aim is to ensure that the estimates of emissions are accurate, transparent, complete, consistent through

time and comparable with those produced in the inventories of other countries.

Australia’s ratification of the Kyoto Protocol (KP) came into force in March 2008. In accordance with
decision 1/CMPS8, this Report fulfils Australia’s reporting obligations under the KP. This Report contains net

emissions for 2017 compiled using reporting rules applicable to the KP second commitment period (CP2).

2017 is the fifth year of the KP CP2, which is yet to enter into force. Decision 1/CMP.8 provides that,
pending entry into force of the KP Doha Amendment that establishes the CP2 (2013-2020), KP Parties will
continue to implement their commitments and other responsibilities in relation to CP2 in a manner consistent
with their national legislation or domestic processes. On 9 November 2016, the Australian Government

submitted its instrument of acceptance of the Doha Amendment.

1.1.2 Gases

The Report covers sources of greenhouse gas emissions, and removals by sinks, resulting from human
(anthropogenic) activities for the major greenhouse gases; carbon dioxide (CO,), methane (CH,), nitrous oxide
(N,0O), perfluorocarbons (PFCs), hydrofluorocarbons (HFCs), sulphur hexafluoride (SF,) and nitrogen
trifluoride (NF,). Also covered in ancillary fashion for reporting under the UNFCCC are the indirect greenhouse
gases; carbon monoxide (CO), oxides of nitrogen (NO,), and non-methane volatile organic compounds
(NMVOCs). Sulphur dioxide (SO,), an aerosol precursor, is also included because emissions of this gas influence

global warming.

4 Australia’s complete CRF tables will be made available on the web at http://ageis.climatechange.gov.au/QueryCRFTable.aspx

5  http://unfccc.int/resource/docs/2013/cop19/eng/10a03.pdf#page=2
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The Report presents emissions for each of the major greenhouse gases as carbon dioxide equivalents (CO,-e)
using the 100-year global warming potentials (GWPs) contained in the 2007 IPCC Fourth Assessment Report
(IPCC 2007)°. As greenhouse gases vary in their radiative activity, and in their atmospheric residence time,

converting emissions into CO,-e allows the integrated effect of emissions of the various gases to be compared.

1.1.3 Sectors

Emissions and removals have been grouped under five sectors that have been defined by the IPCC.
These represent the main human activities that contribute to the release or capture of greenhouse gases into,

or from, the atmosphere:
e Energy

o Industrial processes and product use
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o Agriculture
*  Land use, land use change and forestry (LULUCF)

o Waste

For the first commitment period of the KB, Australia accounted for the LULUCF activities deforestation, afforestation
and reforestation activities that had occurred since 1990 (the mandatory Article 3.3 activities). In accordance with
decision 1/CMPS8, Australia has expanded the land sector account in CP2. This expansion includes the mandatory
Article 3.4 activity forest management and the voluntary Article 3.4 activities, cropland management, grazing land
management and revegetation. Australia does not account for wetland drainage and rewetting in CP2, however its
estimates relating to wetlands categories are reported in Chapter 6 of Volume 2, and summarised in section 4 of the

Executive Summary, on a voluntary basis.

1.1.4 Reporting year

The Australian greenhouse gas inventory is reported for Australian fiscal years as key data sources, such as the
National Greenhouse and Energy Reporting (NGER) system, and national energy and agricultural statistics
obtained from national statistical agencies, the Australian Bureau of Agricultural and Resource Economics and
Sciences (ABARES), the Department of Industry, Innovation and Science (DIIS), and the Australian Bureau of
Statistics (ABS), are published on this basis. The year 2017 refers to the Australian fiscal year from 1 July 2016
to 30 June 2017, and a similar format is used for other years to ensure that time series consistency is maintained.
The use of fiscal year data is consistent with the IPCC Guidelines (IPCC 2006) as the use of these data conforms

to the normal practice of Australia’s national statistical agencies and leads to more accurate emissions estimates.

1.1.5 Structure of the National Inventory Report

The structure of this Report has been organised to conform to the Revision of the UNFCCC reporting guidelines
on annual inventories for Parties included in Annex I to the Convention (FCCC/CP/2013/10/Add.3), and the
supplementary reporting requirements under Article 7 of the KP (decisions 6/CMP.9, 2/CMPS8, 2 and 4/CMP7,
15/CMP.1 and 2, 3 and 4/CMP.11).

6  GWPs used are, 1 for CO,, 25 for CH,, 298 for N,0, 7,390 for the PFC perfluoromethane (CF4), 12,200 for the PFC
perfluoroethane (C2F6), 22,800 for SF6 and 17,200 for nitrogen trifluoride (NF3). The full list of GWPs can be found in
Annex lll to decision 24/CP.19 (available from the UNFCCC website in document FCCC/CP/2013/10/Add.3). GWPs are not
available for the indirect greenhouse gases and in accordance with the UNFCCC reporting guidelines, are reported but are
not included in the inventory total.

National Inventory Report 2017 Volume 1 3
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The Report provides estimates of Australia’s total net emissions in 2017, and identifies trends in emissions
between 1990 and 2017 for each of the sectors and for the main greenhouse gases. It also provides, inter alia,
comprehensive information on estimation methodologies and data quality; details of recalculations of emissions
estimates and background on the national system and the inventory preparation processes in order to facilitate

international review and comparison with the inventories of other countries.

Supplementary Kyoto Protocol reporting requirements

In accordance with decision 1/CMP.8, Chapters 11 to 15 of this Report (Volume 3) contain the supplementary
KP reporting information on emissions and removals from the LULUCF Article 3.3 and Article 3.4 activities,
Kyoto units, minimisation of adverse impacts in accordance with Article 3.14 and changes to the national system

and registry.
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1.1.6 National system

In accordance with Article 5, paragraph 1 of the KP, Australia has put in place a national system for the
estimation of anthropogenic emissions by sources and removals by sinks of all greenhouse gases not controlled by
the Montreal Protocol. The guidelines for national systems (annex to decision 19/CMP.1 and decision 3/CMP.11)
detail the characteristics of a national inventory system (Table 1.1). This chapter describes the main components

of Australia’s national system.

Table 1.1 Reporting of national system characteristics against the guidelines for national systems
(annex to decisions 19/CMP.1 and 3/CMP.11)

General functions

FELECLE . . s . . . . Section cross

number (decision Description of national inventory system characteristic

19/CMP.1) reference

10a Establish and maintain institutional, legal and procedural arrangements 1.2

12a Designate a single national entity 1.2

12b Make available postal and electronic addresses of national entity 1.2

12c Information on actors, institutional, legal and procedural arrangements 1.2

12d Elaborate a QA/QC plan 1.2

12e Establish process for official consideration 1.2

13 Improve quality of the inventory 1.2,10

14a Identify key source categories 1.5, Annex 1’

14b Prepare estimates in accordance with methods described by the IPCC 14

14c Collect sufficient activity data to support the methods 13,14

14d Estimate inventory uncertainty 1.6, Annex 2

14e Information on recalculations 10

14g Information on general inventory QC (tier 1) procedures in accordance with 1.2, Annex 6
the QA/QC plan

15a Information on specific QC (tier 2) procedures 1.2, Annex 6

15b Information on QA procedures including provision for basic review of the 1.2, Annex 6
inventory by personnel not involved in the inventory development

15c Information on provision for more extensive review for key source categories 1.5

15d Information on how 15(b) and 15(c) relate to evaluation of inventory 1.3
planning process in order to meet quality objectives

16a Information on how information is archived 13

16b Information on what information is archived 13

1 Annexes are contained in Volume 3.
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1.1.7 National Greenhouse Accounts

In addition to this Report, the Department publishes a range of supporting emission estimates that, together,

constitute the Australian National Greenhouse Accounts. In addition to the National Inventory Report,

the Department also prepares:

*  Quarterly Updates of Australia’s National Greenhouse Gas Inventory, which provide timely information on
emissions trends on a quarterly basis;

* an overview of the State and Territory Greenhouse Gas Inventories; and

o the National Inventory by Economic Sector, comprising emission estimates by economic sector (rather than by

IPCC sectors, as in this Report).

These reports provide additional information with respect to Australia’s emissions on both a regional and industry

basis and are available on the Department’s website:
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http://environment.gov.au/climate-change/climate-science-data/greenhouse-gas-measurement/ tracking-emissions

1.2 National inventory arrangements

1.2.1 Institutional, legal and procedural arrangements

Single national entity

In accordance with the guidelines for national systems (decision 19/CMP.1 annex paragraph 12(a) and
decision 3/CMP.11), the responsibility for Australia’s national inventory has been assigned to a single agency,
the Department of the Environment and Energy, under the Administrative Arrangements Orders of the

Australian Government.

The Department has responsibility for all aspects of activity data co-ordination, emissions estimation,
quality control, improvement planning, preparation of reports, and submission of reports to the UNFCCC on

behalf of the Australian Government.
The designated representative with overall responsibility for the national inventory is:

Assistant Secretary

National Inventory Systems and International Reporting Branch
Department of the Environment and Energy

Australian Government

GPO Box 787

Canberra ACT 2601

AUSTRALIA

nationalgreenhouseaccounts@environment.gov.au

National Inventory Report 2017 Volume 1 5
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Capacity for timely performance of the general and specific functions of the
national system

The guidelines for national systems (decision 19/CMP.1 annex paragraph 10(b) and decision 3/CMP11) require
that there is sufficient capacity for the timely performance of national inventory system functions. The production of
high quality and timely greenhouse gas inventories is a resource-intensive process. To meet these objectives of quality
and timeliness Australia has invested significant financial and human resources through the development of capital

assets, training of Department staff and the contracting of expert consultants as needed.
IT software systems

Estimation of emissions is conducted by the Department, using the Australian Greenhouse Emissions
Information System (AGEIS) and, for the LULUCF sector, the Full Carbon Accounting Model (FullCAM)
(see Figures 1.1 and 1.2).
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The AGEIS has been designed to meet the requirements for national inventory systems and is an integral part of
the inventory preparation and publishing processes. In particular, it fully integrates quality control procedures
into the compilation process as well as centralising emissions estimation, inventory compilation and reporting,
and data storage activities. The AGEIS provides high transparency levels for the inventory, with emissions

data for the set of National Greenhouse Accounts publicly accessible through an interactive web interface:

http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-gas-measurement/ageis.

The AGEIS is continuing to be expanded and refined to support the range of National Greenhouse Accounts
in accordance with the AGEIS Strategic Plan. Recent investment include integration of SO, PM, | and PM |
emissions data from the National Pollutant Inventory and addition of of sector calculation modules for Black

Carbon emissions.

While the AGEIS is used for final preparation of the National Greenhouse Accounts, the inventory uses Full CAM
to estimate emissions and removals from the LULUCF sector and KP-LULUCF activities. Full CAM has been
substantially redeveloped to improve its fully spatially explicit, process-based ecosystems modeling capability

by applying techniques described in the 2013 Revised Supplementary Methods and Good Practice Guidance for
LULUCEF Arising from the Kyoto Protocol (IPCC 2014) as well as significantly updated national datasets. To date,
the modeling capability has been completed for conversion of forests to other land uses (e.g. cropping and
grazing), conversion of lands to forest, croplands remaining croplands, cropland management, and the grassland

component of grasslands remaining grasslands and grazing land management.

6 Australian National Greenhouse Accounts
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Department of the Environment and Energy inventory asset structures and relationship

Figure 1.1
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Technical competence of staff

Department of the Environment and Energy staff and external consultants have extensive experience in inventory
preparation. The Department aims to maximise the number of staff who have undergone the UNFCCC reviewer
training and participated in UNFCCC Expert Review processes. All senior technical staff are qualified reviewers
and have been accepted onto the UNFCCC Roster of Experts. Where particular technical expertise is not available

within the Department, expert consultants are engaged to undertake analysis and review work.

Process for official consideration and approval of the Inventory

The draft Report is considered by the National Greenhouse Gas Inventory Committee, which comprises
representatives of the Australian, state and territory governments. Key domestic users of national inventory data
are also engaged in the formal review arrangements through the National Inventory Users Reference Group.

This group includes Australia’s premier science organisation, academics, sectoral experts from the consulting sector

and industry representatives. The National Inventory User Reference Group meets once or twice a year.

The National Greenhouse Gas Inventory Committee and the National Inventory Users Reference Group are the

principal mechanisms for formal external review of the Report prior to its release.

Release of each year’s inventory and submission to the UNFCCC is approved by the Deputy Secretary of
the Department.
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1.2.2 Overview of inventory planning, preparation and management

Australia’s inventory is prepared following a rigorous annual process which includes planning, methodology
improvement, data collection and entry, the implementation of quality control and assurance measures,
emission estimation, report preparation, emission and report review and report publication. The 17 steps of a

typical annual cycle are described in detail in section 1.3.

National Greenhouse and Energy Reporting (NGER) System

The NGER system is one of the most critical assets in the preparation of the inventory, collecting data on

emissions from the energy, industrial processes and product use and waste sectors.

The legislative framework for the mandatory NGER system was established through the National Greenhouse and
Energy Reporting Act 2007 (Cwlth) (NGER Act). An explicit objective of the NGER Act is to collect information

to support the development of the national inventory.
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Under the NGER system, companies whose energy production, energy use, or greenhouse gas emissions
(from the energy, industrial processes and product use and waste sectors) meet certain thresholds must report
facility-level data to the Clean Energy Regulator (CER). The NGER system provides activity data inputs, such as

fuel combustion, emission factors (EF) at facility level and, in some cases, directly measured emissions.

Annual reports have been submitted by companies under the NGER system for Australian financial years since

2008-09. This data has been used in the preparation of this Report.

The rules for the estimation of activity data, EFs and emissions by companies are well specified and set out in
the National Greenhouse and Energy Reporting (Measurement) Determination 2008 (Cwlth) (the Determination).

For further detail on the Determination see section 1.4.2.

The estimation methodologies used for company and facility emissions are estimated within the National
Greenhouse Accounts framework ensuring consistency among the relevant accounts; national, state and territory,
industry, company and facility-level inventories. Integration of the estimation methods and data is critical for
ensuring that changes in emissions at the facility level are captured efficiently and accurately in the national
inventory. The default methods used by companies are derived from the national inventory methods while the
default EFs have been derived using the AGEIS.

The CER manages the process of input data collection from companies, data verification/auditing and the
dissemination of this data to relevant agencies. The CER’s Emissions and Energy Reporting System (EERS)
is used for the collection of the input data from companies. Details of the NGER verification and auditing

procedures are provided in section 1.2.3.

The Climate Change Authority (CCA) undertook a review of the operation of the National Greenhouse and
Energy Reporting Act 2007 and its supporting legislative instruments in 2018.

The CCA is an independent statutory agency, which provides expert advice to the Australian Government on
climate change policy. The Authority is required to review the operation of the National Greenhouse and Energy

Reporting legislation every five years.

In coming to its findings, the CCA consulted widely with industry, government agencies and data users and also

undertook its own research and analysis.

National Inventory Report 2017 Volume 1 9
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The CCA found the NGER reporting system is working well, is generally fit for purpose and, in its current form,
has strong support from industry, governments and others. More specifically it was found that the NGER system:

 generates a high quality dataset, which is accurate, has broad coverage and compares favourably against

international schemes;

* informs government energy and emissions policies, programs and activities at both the Australian and state

and territory level;
* uses approaches to measuring energy and emissions that are fit for purpose;
* helps companies better understand their energy and emissions and meet other reporting requirements;
* informs investors and others such as academics and analysts; and

* reduces duplicative reporting of emissions and energy across jurisdictions and has minimised the regulatory

burden on businesses.
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Recommendations from the review focus on incremental improvements to enhance the efficiency and

effectiveness of the reporting scheme, and include that the Government should:

* continue the focus on streamlining requirements for energy and emissions data to reduce costs to government

and business;

* seck opportunities to streamline and integrate the administration of related energy and environmental

reporting schemes in order to improve efficiency and reduce costs to government and business;

e explore options to expand the emissions coverage of the system, including through voluntary reporting, and

increasing transparency; and

¢ employ administrative systems that continue to target compliance audits in order to reduce costs.

At the time of submission, the Department and the Clean Energy Regulator were considering the review

recommendations and preparing a response.

The Review of the National Greenhouse and Energy Reporting legislation - final report is publically available on the
Climate Change Authority’s website at http://climatechangeauthority.gov.au/review-national-greenhouse-and-

energy-reporting-legislation-final-report.

Details on other data sources used in the preparation of the inventory are contained in sections 1.2.3, 1.3.2 and 1.7.

1.2.3 Information on the quality assurance/quality control plan

This section outlines the major elements of the quality assurance/quality control plan. Australias QA/QC plan is
documented in full in the National Inventory Systems: Quality Assurance/Quality Control Plan (QA/QC plan).

The IPCC defines QC as a system of routine technical activities to measure and control the quality of the
inventory as it is being developed. A basic QC system should provide routine and consistent checks to ensure data
integrity, correctness, and completeness, identify and address errors and omissions, and document and archive

inventory material and record all QC activities.

QA is a planned system of review procedures conducted by personnel not directly involved in the inventory

compilation and development process.

The QA/QC processes deployed by the Department aim to conform to the IPCC Guidelines and Supplementary
Methodologies (IPCC 2006, 2014). These processes further aim to contribute to the production of inventories
which are accurate, in which uncertainties are reduced to the extent practicable, and in which the estimates are
transparent, documented, consistent over time, complete, and comparable. The QA/QC plan identifies key risks
to the achievement of these objectives and sets out the mitigation strategies employed to ensure that the quality

objectives for emission estimates are attained.

10 Australian National Greenhouse Accounts
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Key risks to the attainment of the defined quality objectives are identified at each level of inventory preparation,
including the measurement of data at the facility level, the collation of activity and other input data by the

Department and other agencies, and the process of emissions estimation.

Principal mitigation strategies are discussed below. A detailed summary of the quality control measures employed

in the preparation of Australias inventory is presented in Annex 6 (Volume 3 of this Report).

Systems have been established to monitor the outcomes of the mitigation strategies and control measures,
principally managed through the AGEIS (see below). Each year, an evaluation of the data collected under the
monitoring systems is undertaken and documented in the National Inventory Systems: Evaluation of Outcomes
document. Following consideration of the Evaluation of Outcomes document, improvements to the inventory are

then effected through the National Inventory Systems: Inventory Improvement Plan.

pue uononposu|

NGER system data — quality control procedures
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The principal data source for this inventory is the NGER system. The quality control system for this data is

critical for the quality for the inventory as a whole.
Use of Standards

A key mitigation strategy to manage risks associated with measurement error is to ensure that rules for emissions
estimation are well specified. Rules for the estimation of emissions by companies have been developed to conform
to the National Greenhouse Accounts framework and aims to ensure that consistent estimation methods are
deployed at the national, state and territory, industry, company and facility level. This consistency is critical to
ensure policy efficiency, and to engender confidence in the company estimates by ensuring the methods used are
also consistent with IPCC 2006.

The Determination is supplemented by the referencing of standards for sampling and analysis of key data
inputs. For example, for the estimation of facility-specific EFs, NGER methods reference relevant Australian,
ISO, and equivalent international standards (EU, US) for sampling and analysis of relevant fuel qualities and
characteristics (such as carbon content). These standards provide, inter alia, sample handling protocols and

tolerance levels for precision (repeatability and reproducibility), as well as for the management of bias.

Where possible, the NGER system has been designed to use the data systems that operate to support other
regulatory functions such as commercial or taxation activities. In particular, measurement of commercial activity
data in Australia is regulated by the National Measurement Act 1960 and National Measurement Regulations 1999
and, for udilities, by state government regulations. These legislative instruments underpin the quality of all activity
data subject to commercial operation that are used in the National Greenhouse Accounts. For example, the National
Measurement Regulations 1999 specify maximum tolerances for measurement error for any amount of solid fuel

subject to commercial activity.

Certain data sources are also governed by the regulations of the taxation system. For example, data on liquid fuels
are governed by the requirements of the Excise Tax Act 1901 which places strict tolerance limits on measurement
error. To an important extent, the quality of commercial and taxation data in Australia underpins the quality of

emissions data reported under NGER system.
Validation of NGER data

In order to facilitate accurate reporting of information, the CER has devoted resources to ‘outreach’ whereby the
CER officials liaise with reporting companies to assist them in the preparation of reports. A validation unit is also
deployed by the CER to assist with the initial inspection of reported data, checking for transcription errors and

liaising with companies about possible resubmission of estimates.
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Independent auditing of NGER data

The NGER Act also provides for a risk-based system for the independent verification of NGER data. Under the
Act, the CER has the authority to order a corporation to conduct an external audit on aspects of the corporation’s
compliance with the Act or with the Regulations. Sections 73 and 74 of the Act define the circumstances under
which a greenhouse and energy audit may be initiated and allow for the appointment of Registered Greenhouse

and Energy Auditors to undertake audit engagements.
gy gag

The National Greenhouse and Energy Reporting (Audit) Determination 2009 (Cwlth) sets out the requirements
for preparing, conducting and reporting on greenhouse and energy audits. Greenhouse and energy audits may
only be conducted by a greenhouse and energy auditor who has been registered under section 75A of the Act.
The purpose of greenhouse and energy audits is to determine the extent to which entities that are required to

register and report under the Act have, or have not, complied with its requirements.
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The Act empowers the CER to initiate a greenhouse and energy audit, where:

¢ there are reasonable grounds to suspect that an entity that is required to register and report under the Act has

contravened, is contravening, or is proposing to contravene either the Act or the Regulations; or

* itis determined that, for another reason, an audit of an entity’s compliance with one or more aspects of the

Act or the Regulations is necessary.

Audits may examine:
* emission sources, energy consumption and energy production; and

¢ the effectiveness of internal controls associated with data collection and reporting processes.
Significant penalties may apply to Chief Executive Officers for contravention of the Act.

Given the risk of a mandatory audit ordered by the CER, and the threat of significant penalty, many companies
have voluntarily utilized external auditors to audit their reports prior to submission to the CER in 2009-2017.

During the period 1 July 2016 to 30 June 2017 380 audits were completed; including 73 voluntary audits from
NGER reporters. Over the same period, 98 per cent of entities submitted their reports on time, the same as the

previous year.
Time series consistency with audited data

For the preparation of the national inventory, data collected under the NGER system has been checked for time
series consistency with facility data available for previous years either from the NGER system or, in some cases,
data collected previously for the inventory, e.g. fuel combustion in the electricity generation sector or other

facility reporting programs.
Conffrdential data

Where reporting at a disaggregated level could lead to the disclosure of confidential information emissions data
is treated as confidential and aggregated with other sectors before publication. Confidential data utilised in the
national inventory is currently collected from companies under NGER. This data is subject to the validation,

independent auditing and wuse of standards controls outlined above.

Processes have been put in place to ensure QA/QC is recorded in the Report for confidential emission sectors.
For sectors where emissions data is confidential the implied emission factors (IEF) have been published for the
relevant sub sectors (see sections 4.3.9, 4.4.10 and 4.5.7). As a quality control, the IEF for Australia are plotted

and compared against a distribution of implied emission factors for all other Annex I Parties.
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In order to maintain continuity in the compilation of industrial processes and product use emissions estimates,

the Department engaged the external consultant previously used to collect activity data and EF information to
undertake a quality control assessment of the full time series of activity data including confidential data from
before the introduction of the NGER system. This work is of particular importance in industrial processes where

confidentiality of historical activity data poses some challenges for the assessment of time series consistency.

Other datasets — quality control procedures

Where the inventory uses official national statistics, the quality control of this data is managed by the source
agencies. The ABS publishes assessments of data quality and quantitative estimates of sampling errors for
transport and agriculture activity data. National level energy activity data are produced by the Department
(previously DIIS) through its annual Australian Energy Statistics (AES, DoEE 2018). The AES data was reviewed

and ‘benchmarked’ by the ABS in its role of national statistics co-ordinator.
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With respect to electricity, explicit reconciliations of energy data are undertaken by comparing data collected
under NGER contained in the AES and the estimates produced by the Australian Energy Council (AEC) and
the Australian Energy Market Operator (AEMO), which are all undertaken for slightly differing reasons and with

slight differences in coverage.

Explicit reconciliations of data are also undertaken with respect to emissions estimates on forest conversion.
Geospatial data on forest conversion is compared to independent datasets produced by other agencies,

for example the Queensland Department of Science, Information Technology and Innovation (DSITI) and the
New South Wales Office of Environment and Heritage (OEH). Information provided by other state agencies in
relation to permits issued for land clearing have also been used in assessing the land cover change data obtained

from Landsat.
Tier 1 quality control checks — emissions estimation

Emissions estimation is conducted through the use of the AGEIS software (apart from the LULUCF sector).
Management of the AGEIS is conducted in accordance with the Control Objectives for Information and related
Technology (COBIT) framework. The AGEIS is subject to performance audit by the Australian National

Audit Office.

For this inventory and associated time series, there are around 3 million data inputs in the non-LULUCF

sectors. To facilitate the management of such a large amount of data, AGEIS was specifically developed to play

a central role in the quality control of the national inventory. Key tier I QC controls have been systematically
built into the operation of the AGEIS. Auditable checks are undertaken inter alia to reduce the risks of errors
associated with the input of activity data, missing data, recalculations and the time series consistency of generated

emission estimates.

Input data and IEFs are also checked for recalculations and time series consistency prior to submission using
AGEIS and the CREF reporter tool. The allocation of roles and responsibilities of staff provide for the separation of

data handling and data approval roles within the Department to improve accountability.

Extensive internal verification of emission estimates, as well as external acceptance testing of system integrity
and functionality, is undertaken during the development of the AGEIS. Emissions estimated by the AGEIS

are compared with those previously reported using traditional spreadsheets to ensure emissions are calculated
correctly, that parameter and emission units are correctly recorded, and that data is correctly aggregated from
lower to higher reporting levels. Implementation of new estimation methodologies are undertaken using a dual

estimation approach, which ensures that AGEIS emission estimates are verified independently.
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Australia’s QA/QC Plan is designed to align with the requirements of the IPCC Guidelines (IPCC 2006). The set
of tier I QC procedures for the inventory compilation process specified in the IPCC Guidelines along with the

relevant control measure reference in Australia's QA/QC Plan, are identified in Table 1.2.

Table 1.2 Implementation of tier 1 quality control checks

Tier 1 QC activity: Checks ©

Control
Measure®

Implementation / Comment

among processing steps is
correct

- % Assumptions and criteria for  3.E.1 Documented in the National Inventory Report.
% 2 the selection of activity data
g S and EFs documented
20U - . S . .
S > Transcription errors in data 2.A.1-3,2.B.2. Errors checked for using internal AGEIS data verification checks.
= input and reference AGEIS fully integrated with the UNFCCC CRF Reporter Tool
_8 c removing risk of errors in CRF tables.
= o
E E Error checks are also implemented during the pre-processing of
= input data.
Bibliographical data references checked for correct citation.
2AA4 FullCAM inputs database is checked for transcription errors
between source documents and database.
Emissions are calculated 3.A,3.B,3.C Extensive testing during AGEIS development phase and when
correctly new methods introduced. Selected dual estimation process using
traditional spreadsheets.
Parameter and emission 3.A,3.B,3.C Extensive testing during AGEIS development phase and when new
units are correctly recorded methods introduced.
and thaF appropriate Selected dual estimation process using traditional spreadsheets.
conversion factors are used
Extensive testing during development of FullCAM functionality.
Ongoing testing undertaken on an operational basis.
Integrity of database files 3.A1-3 Extensive verification/external acceptance testing during the
AGEIS development phase.
Automated testing of FullCAM database files.
Selected dual estimation process using traditional spreadsheets.
Database system and operation documentation updated
and archived.
2.A5 Integrity of FullCAM inputs database files checked.
Consistency in data 3.A1-3 Parameters (activity data, constants, EFs) which are common to
between source categories multiple sources are entered into global or general data tables so
data is only entered once into database.
2.E1 FullCAM provides a common platform using a common inputs
database for LULUCF estimates. The FullCAM inputs database is
reviewed to ensure that parameters that are common between
source categories are not differentiated.
Movement of inventory data 3.A.1-3 Extensive testing during AGEIS development phase and when new

methods introduced. Standard reconciliation reports are run to
ensure correct aggregation of emission estimates.

Cross checking data between FullCAM, AGEIS and the CRF for
consistency.

Uncertainties in emissions
and removals are estimated
or calculated correctly

Independent review by CSIRO completed.
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Control

Tier 1 QC activity: Checks ©

Implementation / Comment

Measure®
Time series consistency/ 3.C,3D Where changes are made to methods or activity data the full time
Methodological and series of emissions is recalculated, the AGEIS and FullCAM ensure
data changes resulting in consistent use of methods across time series.

recalculations

Completeness 2.B.1-2,3.B.1-4  Checked through CRF Reporter Tool. Mass balance checks
undertaken for fuel, carbonates, biomass and synthetic gases.
FullCAM has a mass balance check incorporated at each stage of

33

the model process. é o

Trend 3.D.1-2 Activity data, emissions and IEFs are compared with the previous = 8_

year’s estimates, and across entire time series, through the AGEIS 9x ﬁ

< ~+

and CRF Reporter Tool. NS

© >

Review of internal 3E1-3 All activity data, emission factors and algorithms are archived 3o

documentation within AGEIS. Past inventories may be reproduced using AGEIS. Q g_
~+

Electronic and hard copies of each year’s NIR and methodology
are kept in a safe. All bibliographical data references are archived
within the AGEIS and in a hardcopy library.

FullCAM software, simulations and activity data are stored on a
secure server and include a documented backup service with
offsite storage.

(a) Source: IPCC 2006, Table 6.1, page 6.10. (b) References refer to numbering in Australia's QA/QC Plan (see Annex 6).

Table 1.3 Results of reconciliation quality control objectives

Objective
( per cent Result
difference)

CM 2.A.1 Accuracy/Completeness: Reconcilation of data submitted into AGEIS < 2 per cent Achieved
and reference data: electricity emission and coal mine fugitve emissions.
CM 2.B.2 (i) Completeness: Reconciliation of data submitted into AGEIS and <0.1 Achieved
reference data: fossil fuels consumption
CM 2.B.2 (ii) Completeness: Reconciliation of data submitted into AGEIS and <1 Achieved
reference data: carbonates consumption
CM 2.B.2 (iii) Completeness: Reconciliation of data submitted into AGEIS and <1 Achieved
reference data: biomass consumption
CM 2.B.2 (iv) Completeness: Reconciliation of data submitted into AGEIS and <1 Achieved
reference data: wastewater consumption
CM 2.B.2 (vi) Completeness: Reconciliation of data submitted into AGEIS and <0.1 Achieved
reference data: synthetic gas consumption
CM 3.B.1 (i) Carbon balance: Reconciliation of data submitted into the AGEIS and <0.01 Achieved
national inventory: fossil fuel consumption
CM 3.B.1 (i) Carbon balance: Reconciliation of data submitted into the AGEIS and <0.01 Acceptable
national inventory: carbonates consumption
CM 3.B.1 (iii) Carbon balance: Reconciliation of data submitted into the AGEIS and <0.001 Achieved
national inventory: biomass consumption
CM 3.B.1 (iv) Carbon balance: Reconciliation of data submitted into the AGEIS and <0.001 Achieved
national inventory: wastewater consumption
CM 3.B.1 (vi) Carbon balance: Reconciliation of data submitted into AGEIS and <0.001 Achieved
reference data: synthetic greenhouse gases
CM 3.B.1. (vii) Carbon balance: Reconciliation of data submitted into AGEIS and <0.001 Planned
reference data: forests and soils Improvement
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Objective

( per cent Result
difference)

CM 3.B.1 (viii) Carbon balance: Reconciliation of carbon in fossil fuels, carbonates, <0.001 Acceptable
synthetic gases, wastewater data submitted into AGEIS and carbon contained in
emissions or stored in products or destroyed.

CM 3.B.2 (i) Reconciliation between national inventory and sum of State and <0.1 Achieved
Territory inventories

CM 3.B.2 (i) Reconciliation between national inventory and national inventory by <0.1 Achieved
economic sector

CM 3.B.2 (iii) Reconciliation between national inventory and output from the AGEIS <0.1 Achieved

Tier 2 quality control checks
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Category-specific QC (tier 2) checks are conducted for all sectors to test for completeness,

international comparability and verification of country-specific parameters.

Completeness and accuracy are tested through the operation of mass balance checks. The application of mass
balance constraints for carbon in fuels, carbonates, biomass wastes, and hydrofluorocarbons and nitrogen

balances for domestic and industrial wastewater constitute tier 2 quality control measures. All carbon entering

the economy in fuels is accounted for, either as emissions from fuel combustion, emissions from the use of fossil
fuels as reductants, non-energy uses, use of biomass sources of energy, or international bunkers. Carbon balances
for biomass, carbonates and synthetic gas consumption have also been implemented. The results of these checks
against the principal quality objectives are set out in Table 1.3. Detailed results of the application of these balances

are reported in Annex 6 of Volume 3.

International comparability of emission estimates is systematically tested through comparisons of the
IEFs obtained for significant sources of the Australian inventory with the distribution of IEFs for all other
Annex I Parties. The results of these analyses are included in the QA/QC discussions of individual sector sources

in this Report.

For the energy, industrial processes and product use and waste sectors, systematic verification tests are undertaken
for country-specific parameters, such as EFs utilising data collected under the NGER system. The tests are
undertaken in accordance with the decision tree (Figure 1.3). Country-specific parameters are tested against
NGER datasets that meet the prescribed conditions. If the mean of the NGER dataset is significantly different
to the country-specific parameter, the parameter may be revised to reflect the new information. The results of the

test are presented in the National Inventory Systems: Evaluation of Outcomes document.

The empirical research program set out in the National Inventory Improvement Plan is designed to generate
information to provide the basis for verification tests for parameters in either tier 2 or tier 3 methods where

private measurement activity is not undertaken (see section 10.5 of Volume 2 for more details).

In addition, country-specific parameters may also be subjected to verification tests on an ad hoc basis as new

information is obtained.
Integrated Quality Control: AGEIS

New functionalities have been introduced into the AGEIS to achieve efficiencies in the QC process, mitigate the
risk of transcription errors during QC activity checks, and centralise all QC activities for review and archiving.

As a result AGEIS can conduct tier 1 and tier 2 quality controls based on user-defined selections of QC activities.
It can also populate the National Inventory Systems: Evaluation of Outcomes report to record the results of the
monitoring program designed to implement the risk mitigation strategies and quality control measures detailed in

the QA/QC Plan.
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Quality assurance procedures implemented

Australia’s QA systems operate at a number of levels. QA controls that are implemented annually include:

the review of the Report, prior to submission to the UNFCCC, by the National Greenhouse Gas Inventory
Committee, which comprises representatives of state and territory governments. This is the principal formal
external review mechanism for the report before it is finalised;

the prioritisation and review of inventory improvements by the National Inventory Users Reference Group;
review by external consultants for specified sectors;

QA of remote sensing imagery and data inputs for the LULUCF (Chapter 6 Appendix A, Volume 2);

the inventory is potentially subject to audit by the Australian National Audit Office (ANAO). The ANAO
is an independent office established under the Auditor-General Act 1997. It conducts performance audits of
government agencies operating under the Standard on Assurance Engagements ASAE 3500 Performance
Engagements issued by the Australian Auditing and Assurance Standards Board (AUASB). ANAO reports
are tabled in the Australian parliament and subject to review by the Joint Committee of Public Accounts

and Audit (JCPAA). The ANAO undertook a performance audit of the national inventory in 2009-10 and

2016-17. Further information on the most recent audit is provided below;
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opening the inventory emission estimates and methods for public review through the release of transparent
and easily accessible information via the Department and the AGEIS webpage. Industry and public feedback

is accepted through the inventory e-mail facility nationalgreenhouseaccounts@environment.gov.au; and

UNFCCC expert review team processes which aim to review and improve the quality of all Annex I Parties’
inventories in an open and facilitative manner. Australia’s inventory has been reviewed by in-country teams in
2002, 2005, 2008, 2010 and 2015, by a desk review in 2017, with centralised reviews in other years. Annex 6
(Volume 2) shows outstanding recommendations from the 2016-17 review report have been implemented,

or will be addressed in the future. Australia’s inventory was not subject to a review in 2018.

Specific reviews of sectoral methodologies that have been performed by expert consultants that are not involved in

the inventory preparation process are described in Table 1.4.

Table 1.4 Expert reviews of methodologies and activity data

Year of Review Categories reviewed

2002-2003 4A Enteric Fermentation and 4B Manure Management. (CSIRO, ASIT Consulting, QDNRME,
Hassell and Associates Pty. Ltd)

Estimating Greenhouse Gas Emissions from Residential Firewood Use (J.Todd)

2004 Review of Savanna burning (CSIRO)

2005-06 Emission factors for liquid fuels (GHD Pty Ltd)

Estimating Greenhouse Gas Emissions from Residential Firewood Use (J.Todd)

2006 Methodologies in the iron and steel and petroleum refining sectors (GHD Pty Ltd)
Industrial wastewater and waste incineration methodologies (O’Brien Consulting)

Flooded decommissioned coal mines (L. Lunarzewski, Consultant)

2007 Review of Industrial processes and product use sector (M. Tsaranu, international expert from
UNFCCC reviewer roster)

Review of Waste sector (Hyder Consulting 2007a,b)

2008 Review of key FullCAM model parameters and assumptions in the LULUCF sector (M. Apps, W
Kurts, P. Smith and Q. Zhang, international experts from UNFCCC review roster and/or authors of
IPCC Guidelines)

2009 Review of waste generation and disposal improvements; and

Review of DOC, values (S. Guendehou, international expert from UNFCCC reviewer roster)
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Year of Review Categories reviewed

2010 Australian National Audit Office (ANAO) audit of the national greenhouse gas inventory program
2011 4E. Review of Prescribed Burning of Savannas (CSIRO Marine and Atmospheric Research)
Review of the characteristics of liquid fuels used in the National inventory (Orbital Australia
2011a)
2011 Review of confidential data handling practices, C. O'Keefe, CSIRO 2011
- Estimating Greenhouse Gas Emissions from Residential Firewood Use (J.Todd)
_8 Ef. 2015 Review of Agriculture, Cropland and Grassland methods, FullCAM and Agriculture Advisory
o =
c Panel
€ O
-_.C:> v 2015 Review of Forest Management, (S. Fedirici international expert from UNFCCC reviewer roster)
>
‘:’, 5 2016 Review of deforestation and treatment of natural disturbances under UNFCCC accounting (S.
_8 € Federici international expert from UNFCCC reviewer roster)
‘E Gé 2017 Review and update of key parameters used by FullCAM in modelling carbon fluxes in forests (by
= CSIRO experts K. Paul and S. Roxburgh)
2017 ANAO audit of the national greenhouse gas inventory program
2018 Climate Change Authority review of the operation of the National Greenhouse and Energy

Reporting Act 2007 and its supporting legislative instruments

Australian National Audit Office (ANAQ) Performance Audit: 2016-17

The ANAO is an independent office established under the Auditor-General Act 1997. Its purpose is to drive
accountability and transparency in the Australian Government sector through quality evidence based audit
services and independent reporting to Parliament, the Executive and the public, with the result of improving

public sector performance.

The ANAO conducts performance audits of government agencies operating under the Standard on Assurance
Engagements ASAE 3500 Performance Engagements issued by the Australian Auditing and Assurance Standards
Board (AUASB). ANAO reports are tabled in the Australian Parliament and subject to review by the Joint
Committee of Public Accounts and Audit (JCPAA).

The ANAO undertook a performance audit of the national inventory over nine months (August 2016 to
April 2017). Its objective was to assess the effectiveness of arrangements for the preparation and reporting of

Australia’s greenhouse gas emissions estimates in the National Inventory Report 2014 (revised) for the year 2014.

Through the course of the audit the ANAO:

¢ examined Department records relating to the preparation of the estimates, including UNFCCC and
departmental guides, implementation plans, quality assurance/quality control documents, and general

governance documentation,

* examined ten inventory sectors representing more than 50 per cent of national emissions; comprising over
5250 data points across more than 158 data types contained in spreadsheets supporting the entry of data
into AGEIS,

¢ examined key IT controls supporting AGEIS and FullCAM, and

* interviewed Department staff and sought input from the public and key stakeholders.

The ANAO reported that,

* the Department has established appropriate processes to prepare, calculate and publish Australia’s national

inventory for the year 2014,
* emissions estimates have been calculated using relevant contemporary data,

* appropriate quality assurance and control procedures are in place for inventory data processing, emissions

calculations and reporting, and
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* the aggregate impact of data issues identified in the national inventory across the time series 1990-2014 was

calculated by the Department as less than 0.1 per cent per year.

All data issues identified by the ANAO have been addressed or corrected. The ANAO also made a number
of recommendations relating to improving the data accuracy, security and governance arrangements for
the preparation, calculation and publication of the national inventory. Measures to address aspects of these

recommendations were implemented through the course of the preparation of the National Inventory Report 2015.

One such measure was a “Rounding policy for AGEIS inputs” to promote consistent decision making in
inventory compilation. The policy specifies the number of decimal places to be employed for inventory input
parameters, molecular factors and activity data used to generate emissions estimates via AGEIS. It has also been
incorporated into the National Inventory Systems: Quality Assurance/Quality Control Plan (QA/QC plan). Measures

to address outstanding aspects have been included in the National Inventory Improvement Plan.
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Climate Change Authority review of the operation of the National Greenhouse and Energy Reporting Act 2007 and its

supporting legislative instruments

The Climate Change Authority (CCA) undertook a review of the operation of the National Greenhouse and
Energy Reporting Act 2007 and its supporting legislative instruments in 2018.

The CCA is an independent statutory agency, which provides expert advice to the Australian Government on
climate change policy. The Authority is required to review the operation of the National Greenhouse and Energy

Reporting legislation every five years.

In coming to its findings, the CCA consulted widely with industry, government agencies and data users and also

undertook its own research and analysis.

The CCA found the NGER reporting system is working well, is generally fit for purpose and, in its current form,
has strong support from industry, governments and others. The Authority found that the energy and emissions
reporting scheme enjoys broad support from industry, governments and others. It is widely considered to be a
best-practice approach to measuring and reporting emissions and energy and compares favourably to schemes in

other countries.

The high quality data collected through the scheme is used extensively by governments and others to develop
energy and climate change policies. It is also a critical input to meeting Australia’s international energy and

emissions reporting obligations.

The success of the scheme is underpinned by private investments in mature data collection and reporting systems
by companies, and effective administration by the Regulator and the Department. The Regulator’s constructive
and professional approach to supporting companies to meet their obligations was singled out by many as a key

driver of the success of the scheme.

The Authority identified a number of opportunities for improving the reporting scheme. Many of these

can reduce costs to businesses or the scheme’s administrators, while further enhancing the integrity of the
data collected. For example, the Authority has recommended the Government continue to monitor and
analyse reporting obligations placed on businesses and ensure they are streamlined where possible. It has also
recommended developments to the online reporting system to reduce both the costs associated with reporting
and the risk of errors, and recommended work be undertaken to improve the development and use of the

measurement determination and related legislation.

The Authority has also made recommendations to extend reporting, on a voluntary basis, to agricultural
emissions. While this may impose additional costs on businesses and government, it will build on industry

sustainability objectives and enhance the value of the dataset collected.
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Finally, the Authority’s reccommendations aim to improve the usefulness of the dataset generated through the
scheme, for government and other users. For example, the Authority has recommended the dataset used by
governments be enhanced for time series analysis, and data users’ needs be better met through the Regulator
publishing more detailed analyses of key findings and trends.At the time of submission, the Department and the

Clean Energy Regulator were considering the review recommendations and preparing a response.

The Review of the National Greenhouse and Energy Reporting legislation - final report is publically available on the
Climate Change Authority’s website at http://climatechangeauthority.gov.au/review-national-greenhouse-and-

energy-reporting-legislation-final-report.
Verification activities

The CSIRO operates a Baseline Air Pollution Station at Cape Grim in Tasmania. Data on the concentrations of

synthetic gases — HFCs and PFCs — have been collected and have been analysed with the aim of providing an
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independent assessment of emissions of these gases in Australia (see Chapter 4).

The Australian inventory is tested extensively for comparability with the inventories of other Annex I Parties.

The IEFs and other key parameters for specified variables are reviewed for comparability against the IEFs for

all other Annex I Parties. Specific t-tests are performed to test whether the IEFs derived from the Australian
inventory are significantly different to the mean of all other Annex I Parties. The results of these tests are recorded

in the National Inventory Systems: Evaluation of Outcomes document.

As the Australian inventory has transitioned to tier 3 methods for many sectors, future verification developments
will focus on the development of assessments of tier 3 emission outcomes against the results of associated

tier 2 models.

1.2.4 Changes in national inventory arrangements

Changes to Australia’s national inventory arrangements since the previous national inventory report are detailed in

Chapter 13: Information on changes to the national system (Volume 3).

1.3 Inventory preparation and data collection, processing
and storage

1.3.1 Inventory preparation

Key steps in the annual inventory preparation process (with indicative dates in parentheses) are determined by the
needs of the system and output and quality objectives. The timing is determined by the UNFCCC submission
timelines and data availability. Steps 1-17 below provide an overview of a typical inventory cycle. The production
of Volume 1 of this Report was accelerated to accommodate business priorities and test the merits of a staggered
preparation cycle. The cycle commences with a review of emission estimation methods, allocation of tasks,
selection of external consultants, and the preparation of the AGEIS for the compilation of the forthcoming

inventory. The cycle is completed by external independent review provided by the UNFCCC Expert Review Teams.
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Planning and methodology improvement
1. Preparation of the Fvaluation of Outcomes document for the previous year (March — April).

2. Preparation of QA/QC and Inventory Improvement plans, taking into account Department of
the Environment and Energy review of methodologies and activity data; UNFCCC expert review

recommendations and the Evaluation of Outcomes document (May).
3. Development of investment and maintenance plan for the AGEIS, incorporating the QA/QC plan (June).
4. Methodology development, review, and incorporation into AGEIS (June — October).
Data collection and entry

5. Activity data collection, conducted annually by the Department. It is heavily reliant on NGER system data,
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and published data from Australia’s economic statistics agencies, and is subject to quality control checks.

(June — October)

6. Activity data entry into the AGEIS input database, by the Department, through predefined data entry

templates (August — December).
Implementation of quality control measures

7. Activity data verification and quality control - the Department uses the AGEIS to systematically report a
range of diagnostic statistics on the activity data to facilitate identification and correction of anomalous entries

to ensure time series consistency and consistency across sectoral emissions estimates.

8. A designated analyst (known as a Supervisory user) investigates anomalies and records an assessment of the

quality of the activity data in the system.

9. The data quality is checked and internally audited by a designated analyst, known as the Database Operations
Manager (DOM), to provide quality control. Only when the DOM is satisfied is the input data transferred to

the core database where emissions estimation are undertaken.
Emission estimation

10. The AGEIS is used to generate emission estimates for all inventory years using time series

consistent methodologies.
Emission and report review

11. Emissions estimates verification is undertaken by Department analysts repeating the range of tests on
emissions estimates generated by the AGEIS to ensure time series consistency, consistency across sectoral

emissions estimates, and accuracy of recalculations.
12. Completion of quality control measure tests to ensure estimates meet quality criteria.

13.The compiled inventory is circulated to the National Greenhouse Gas Inventory Committee of state and
territory government representatives and the National Inventory Users Reference Group of inventory user

representatives for comment prior to public release (February).
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Report publication
14. Automated population of CREF tables” (February — March).
15. Following approval by the Deputy Secretary of the Department, the inventory is available for public release.

16. Release of Australia’s National Greenhouse Accounts and the AGEIS database of emission estimates and
background data at http://www.environment.gov.au/climate-change/climate-science-data/greenhouse-gas-

measurement/tracking-emissions (April).

17. UNFCCC Expert Review of the Report and CRF tables (August — November).

1.3.2 Data collection, processing and storage

Data collection
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Data collection to support the preparation of the National Greenhouse Accounts is managed centrally by the
Department utilising a mix of approaches to ensure the reliable flow of data from other agencies to support

inventory preparation.
The NGER system

As described in section 1.2.2, input data to support the preparation of the National Greenhouse Accounts for
important elements of the energy, industrial processes and product use and waste sectors are collected using the

NGER system.
Other data sources

Where possible, NGER system data sources are used for the energy, industrial processes and product use and waste
sectors, supplemented by the use of other published data sources only where necessary. The collection process for
other data is well-integrated with the objectives of other programmes with a strong reliance on data collected and
published by Australia’s principal economic statistics agencies; the ABS, and the Department’s Economics Branch.
The Department’s Economics Branch (formerly part of DIIS) have collected energy statistics for over 40 years and
use these data to meet Australia’s reporting commitments to the IEA. The ABS is the national statistical agency
with legislative backing for its collection powers. The ABS, in conjunction with ABARES, is the major source of

agricultural activity data.

The Department employs consultants to process the satellite imagery used to determine land cover change for
the LULUCF sector. Satellite imagery is sourced from Geosciences Australia (Australia’s principal satellite ground
station and data processing facility). Data to support estimates of HFCs are sourced from compulsory reporting
by importers under licensing arrangements under the Ozone Protection and Synthetic Greenhouse Gas Management
Act 2003. Solid waste disposal data are provided by the Stewardship Waste Section of the Department.

Disposal data are collected annually as part of the National Waste Reporting initiative.

Data processing

As described in sections 1.2.1 and 1.2.3, the estimation of emissions is conducted by the Department,
utilising the AGEIS and, for the LULUCF sector, using FullCAM.

7  Australia’s complete CRF tables will be submitted and made available on the web at http://ageis.climatechange.gov.au/
QueryCRFTable.aspx
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Data Storage

The Australian documentation systems aim to both manage and retain all data used in the estimation of
emissions to provide a means for knowledge management, ensuring continuity and security of the National

Inventory Systems.

The AGEIS is at the heart of Australia’s documentation systems. It allows efficient electronic data management
and archiving of the significant quantities of data needed to generate an emissions inventory. AGEIS data

management functions include:

e archival and storage within the AGEIS database of the emissions estimates of past submissions;

e archival and storage within the AGEIS of past activity data, EE and other parameters and models;

e archival and storage of data source descriptions, methodology descriptions, and source reference material; and

* integrated access to the documentation of data sources; methodology description and source

5_
= =
D =
28
O ¢
o
Sl
= e
oS
=Y
M S
’>_<'_Q_

reference material.

The aims of these systems include giving inventory staff ready access to all related materials that underpin the

emissions estimates and to provide the means for replication of emission estimates from past submissions.

The AGEIS functions are supported by some additional and important elements of the documentation system:
* documentation of the inventory’s emission estimation methodologies in the Report; and

* maintenance of a National Inventory Library of source material documents.

1.4  Brief general description of methodologies and
data sources

1.4.1 Estimation methods

The Australian methodology for estimating greenhouse gas emissions and sinks uses a combination of
country-specific and IPCC methodologies and EFs. These methods are consistent with IPCC 2006 and 2014,

and are compatible with international practice.

In general, Australia’s National Greenhouse Accounts utilize a mix of tier 2 and tier 3 estimation methods

that incorporate:

* facility-specific emission estimation processes;

* characterisations of the capital and technology types at the point of emission;

* dynamic relationships that link current emissions outcomes with the activity levels of previous years; and

* spatial differences in emissions processes across Australia.

The additional complexity in the methodology allows emissions to be estimated more accurately.

Detailed descriptions of methods chosen are set out in the Chapters 3-7 of this Report.

Tier 3 approaches are in place for fuel combustion in the electricity industry and from fugitive emissions from
underground coal mining sources. For a range of additional categories, a mix of tier 2 and tier 3 approaches

will continue to be implemented over time as methods for facility-specific measurement of emissions or key
data inputs are adopted by reporters under the NGER system and as key pre-conditions for implementation of
the new methods are met. These circumstances include: the data must comply with prescribed data standards
(in this case, set out in the Determination); there is a timely and comprehensive data collection system in place;
and the resulting emission estimates for the source pass the inventory quality criteria set out in the QA/QC plan

(for example, in relation to completeness and international comparability).
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Consistent decision making with respect to the use of facility specific EFs has been ensured through the

application of a decision tree, as set out in Figure 1.3.

Figure 1.3 Consistent decision making in method selection

Can it be demonstrated
that the coverage and
sample size of the
facility EF data sample
is sufficiently representative
of national circumstances ?
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Is the sample unbiased?

Can the sample be divided
into homogeneous sub groups Do the facility
(eg. by technology type, EF data relate to
region, coal basin)? technology-specific
facilities which are
Does the facility emission independent of the EFs of
factor sample have an approximately other facilities for the source?
normal distribution? Can it be demonstrated that
the new data improves
the old? (eg. through

Is the sample sufficiently
representative of the
subgroup population

Is the mean EF of the facility
data significantly different to
the CS or default EF ?

2. Use facility specific 3. Use facility 4. Extrapolate

EF data. Apply mean specific EF data. Use CS, subgroup EF to

EF for facility data to default EF or calibrate to subgroup tail using a

tail. Review QC plan. a known population generalizing function
for the tail.

information on
plant-specific
technologies)

1. Do not use facility
EF directly in inventory,
but could use for
QA/QC. Use CS or default
EF for whole sector.

or
5. Use only for

disaggregation (total
emissions not affected).

In particular, tier 3 methods incorporating facility—specific EF data obtained from NGER have been used where
the sample size of the available NGER data is sufficiently large and when there is no evidence of bias in the
distribution of the NGER EF data. For the balance of a source where there are facilities for which no facility-

specific data are available, a country-specific factor is applied.
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Tier 3 methods incorporating NGER facility-specific data are also able to be used in two other cases where large

samples displaying characteristics of an approximately normal distribution cannot be obtained.

The first additional case relates to the situation where, within one source, a number of homogenous sub-samples
can be discerned. Data for facilities with unknown characteristics can be determined by the extrapolation of
information from the relatively homogenous sub sample or through calibration to a known, unbiased distribution

for the population.

The second additional case relates to the situation where facility data are heavily technology dependent, and where
the data for each facility are likely to be independent of one another. In particular, this is the case in the industrial
wastewater category where knowledge of the technology deployed at one facility does not affect the likelihood

of a certain technology being deployed at another facility where no facility data is available. In these cases, it is
possible to use the facility data, where available, and it may not be appropriate to extrapolate information from

the NGER sample to the remainder of a particular source. Consequently, in these cases, the original tier 2 EF has
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been retained for the tail of the source where NGER data has not yet been collected.

1.4.2 Data sources

'The inventory is prepared using a mix of sources for activity data, including published data from national

statistical agencies. The principal data sources are set out in Table 1.5.

Table 1.5  Principal data sources for the estimation of Australia’s inventory

Category (UNFCCC sector) Principal data sources Principal collection mechanism
Energy sector (1A1, 1A2, Department of the Published, Mandatory data reporting system
1A4, 1A5) Environment and Energy,
NGER
Energy sector (1A3) Department of the Published

Environment and Energy, ABS

Energy sector (1B) NGER, Coal Services Pty Ltd, Mandatory data reporting system, published
QLD DNRM, WA DMP, SA
DSD, APPEA, ESAA, DIIS, NSW
DIRE, Department of the
Environment and Energy

Industrial processes and NGER Mandatory data reporting system
product use (2) Department of the Mandatory reporting of HFCs under import licensing
Environment and Energy arrangements
Agriculture (3) ABS Published
ABARES Published
Land use, land use change Geosciences Australia Memorandum of Understanding
and forestry (4) ABARES Published
CSIRO
Waste (5) NGER Mandatory data reporting system
Department of the Published

Environment and Energy

NGER (Measurement) Determination

The NGER system is an integral element of the national inventory system. The rules for estimation of data
and emissions at the facility level by companies are set out in the Determination, which is made under

subsection 10(3) of the NGER Act.
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The structure of the Determination is designed to facilitate the integration of corporate and facility level data

provided under the NGER Act with international data standards on greenhouse emissions.

The scope of the Determination is given by the following categories of emission sources:
* Fuel combustion emissions from the combustion of fuel for energy (see Chapter 2 of the Determination);

* Fugitive emissions from the extraction, production, flaring, processing and distribution of fossil fuels

(see Chapter 3 of the Determination);

* Industrial processes and product use emissions where a mineral, chemical or metal product is formed using a

chemical reaction that generates greenhouse gases as a by-product (see Chapter 4 of the Determination); and

*  Waste emissions from waste disposal — either in landfill, as management of wastewater or from waste

incineration (see Chapter 5 of the Determination).

The scope of the Determination does not include land based emissions covered by the UNFCCC reporting
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categories agriculture and LULUCF. Emissions from fuel combustion for land based industries are,

nonetheless, covered by the Determination.

Four estimation methods are provided for under the NGER system ranging from low cost simple default methods

o higher order methods requiring sampling and analysis of inputs or direct monitoring of emissions.
to higher ord thods requiring sampling and analysis of inputs or direct toring of

In general, reporters may choose the estimation method appropriate to their own circumstances. Some important
exceptions relate to reporters in the electricity generation, underground coal mining and aluminium industries
which are required to use method 2 or higher (see below) for key components of their emission estimations.

These restrictions cover around 60 per cent of emissions reported under the NGER system.
The four NGER estimation methods are:

NGER Method 1: is the National Greenhouse Accounts default method. Method 1 specifies the use of designated
EFs in the estimation of emissions. These EFs are national average factors determined by the Department

using the AGEIS. Although significantly updated, this method is very similar in approach to that used by

many corporations for over a decade to voluntarily report emission estimates under the Greenhouse Challenge

Plus program.

The national inventory only utilises activity data collected from companies that report using this method as no

new information is collected in relation to EFs or in relation to other key facility-specific parameters.

NGER Method 2: a facility-specific method using industry sampling and Australian or international standards
listed in the Determination or equivalent for analysis of fuels and raw materials to provide more accurate
estimates of emissions at facility level. Method 2 enables corporations to undertake additional measurements

— for example, the qualities of fuels consumed at a particular facility — in order to gain more accurate estimates
for emissions for that particular facility. Method 2 draws on the large body of Australian and international
documentary standards prepared by standards organisations in order to provide the benchmarks for procedures
for the analysis of, typically, the critical chemical properties of the fuels being combusted. Method 2 was based on
existing technical guidelines used by reporters under the Generator Efficiency Standards program, which had been

in place since 1998.

The national inventory may utilise activity data and EFs or other key facility-specific parameters collected by
companies using this method, depending on the analysis of the quality of the data and in accordance with the

decision tree set out in section 1.4.1.
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NGER Method 3: a facility-specific method using Australian or international standards listed in the
Determination or equivalent standards for both sampling and analysis of fuels and raw materials. Method 3 is
very similar to method 2, except that it requires reporters to comply with Australian or equivalent documentary

standards for sampling (of fuels or raw materials) as well as documentary standards for the analysis of fuels.

NGER Method 4: direct monitoring of emission systems, either on a continuous or periodic basis. Method 4
provides for a different approach to the estimation of emissions. Rather than providing for the analysis of

the chemical properties of inputs (or in some case, products), method 4 aims to directly monitor greenhouse
emissions arising from an activity. This approach can provide a higher level of accuracy in certain circumstances,
depending on the type of emissions process, however, it is more likely to be more data intensive than

other approaches.

As for methods 2 and 3, there is a substantial body of documented procedures on monitoring practices and

state and territory government regulatory experience that provide the principal source of guidance for the
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establishment of such systems.

The national inventory may use emissions data generated using NGER method 4 depending on the analysis of

the quality of the data and in accordance with the decision tree set out in section 1.4.1.
Implementation of the NGER (Measurement) Determination

In the eighth year of implementation of the NGER system (2016-17), 65 per cent of carbon dioxide (CO,)
emissions were estimated using method 2 or 3, i.e. using analysis of carbon content of fuels or other inputs. By
comparison, 29 per cent of CO, emissions were estimated using method 1. Less than 1 per cent of CO, emissions
were estimated using method 4 (Figure 1.4). These outcomes reflect the choices determined by companies within
the NGER system, and reflect the significance of the source and the likely variability in the carbon content of the
source. For example, over 95 per cent of emissions from the combustion of coal were estimated using a higher
order method. However, method 1 continued to be used principally for petroleum products, which tend to be
homogenous in character and where payoff from additional measurement effort is often limited. Choices made by

companies for gas lay somewhere between coal and petroleum products.

Figure 1.4 CO, emissions: method selected by NGER reporters

0%

. Method 1
B Method 2/3

Method 4

There is a similar story when choices made about estimation methods used for methane are considered
(Figure 1.5). Around 51 per cent of CH, emissions were estimated using direct monitoring of emissions while

40 per cent of CH, emissions were estimated using method 1.
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As for CO,, the choices of the system, and of companies within the system, have resulted in the use of actual
measurements from facilities to determine emissions for major sources of CH,. This outcome relates principally to

the choices made by underground coal mines to use directly monitored estimates.

For minor sources of CH, and where measurement is difficult, such as CH, from combustion of fuels, method 1

has been used by reporting companies under the NGER system.

Figure 1.5  CH, emissions: method selected by NGER reporters
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Method 4 - direct monitoring

The particular use of this NGER data within the national inventory for each category is explained within their

respective chapters of this document.
Activity data

The NGER system generates activity data on fuel consumption and key activity data inputs in the industrial
processes and product use and waste sectors for NGER reporters. It also aims to maximise the amount of activity
data collected from companies that is used for other regulated purposes, including commercial activity and
taxation. This approach both reduces the regulatory burden on companies and ensures consistency across national

datasets, also formalising the role of the national measurement systems in the national inventory system.

Activity data is rated ‘A’ if it is estimated using information used to support commercial transactions such as
estimates of the amount of fuel purchased. Activity data is rated ‘AA’ if companies estimate fuel consumed
based on information on the amount of fuel purchased and change in stock at the facility. Activity data is rated
‘AAA’ if companies directly measure fuel consumed using the same tolerance levels for measurement error that
govern commercial transactions. In some cases fuel use is not subject to either commercial or taxation activity
(i.e. where a facility both extracts and utilises fuel). In these cases, the quality of the data must be signified

by a quality rating (i.e. 'BBB’). All ‘quality’ data is reported by companies as part of their NGER system

reporting obligations.

The choices made by companies with respect to the quality of their activity data inputs for 2016-17 are
presented in Figure 1.6. Of reported activity data points under the NGER system, 59 per cent is derived from
commercial transactions and requires no new measurements to be undertaken by the company in order to meet

reporting requirements.
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Figure 1.6  Activity data selected by NGER reporters by percentage of data points
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However, in terms of CO, emissions, companies have tended to choose to use actual measurements of activity to
underpin emissions estimates (Figure 1.7). In 2016-17, 66 per cent of emissions were estimated using AAA’

activity data inputs, i.e. estimates of fuel measured at the point of combustion at an accuracy level consistent with
y

standards required to support commercial activity.

Figure 1.7  Activity data selected by NGER reporters by percentage of emissions

B » commercial transactions
B A

66% '‘AAA' high quality measurements
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It follows that companies have generally used existing commercial data for relatively minor emission sources.
While commercial data accounted for 59 per cent of the data points used in emission estimation processes, these

data points only related to 17 per cent of the estimated emissions.

Use of commercial activity data occurs primarily for gas and petroleum products — often minor sources or where
uncertainties associated with the use of data on fuels purchased as a proxy for fuels consumed are considered
low. It appears that for major emissions sources, Australian companies have chosen to use the most accurate

data requiring explicit measurement effort while for minor emission sources they have chosen to use low cost,

albeit slightly less accurate data.

NGER data is supplemented where necessary by alternative data sources. Currently national data for the
energy sector is published in the Department’s Australian Energy Statistics. Agriculture data is obtained by
agricultural censuses and surveys conducted by the ABS while waste data is principally obtained under State and

Territory Government legislation, collected by the Department on an annual basis under the National Waste

Reporting initiative.
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1.5 Brief description of key source categories

A key source category has a significant influence on a country’s total inventory of direct greenhouse gases in
terms of absolute level of emissions, the trend in emissions, or both. Australia has identified the key categories
for the inventory using the tier 1 level and trend assessments as recommended in the IPCC 2006 and adopted by
decision 24/CP.19. This approach identifies sources that together contribute to 95 per cent of the total emissions

or 95 per cent of the trend of the inventory in absolute terms.

When the LULUCF sector is included in the analysis, Australia has identified public electricity (solid fuel),

road transportation (liquid fuels), and land converted to grassland as the most significant of the key categories

(i.e. contributing more than 10 per cent of the level and/or trend) in 2017. When the LULUCF sector is excluded
from the analysis the most significant key categories in 2017 are public electricity (solid fuel), road transportation
(liquid fuels) and enteric fermentation (sheep). More details are provided in Annex 1 of Volume 3 of this Report.
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The concept of key categories is also used for choosing the good practice estimation methods for emissions
and removals due to activities under Articles 3.3 and 3.4 of the KP. The KP-LULUCF key categories have been
identified as outlined in the IPCC 2014. Australia has identified deforestation, afforestation/reforestation, and forest

management, graging land management and cropland management, as key categories.

1.6 General uncertainty evaluation

Uncertainty is inherent within any kind of estimation, be it an estimate of the national greenhouse gas emissions,
or the national gross domestic product. Managing these uncertainties, and reducing them over time, is recognised
by IPCC 2006 as an important element of inventory preparation and development. Uncertainty arises from the
limitations of the measuring instruments, sampling processes and the complexity of modelling highly variable

sources of emissions over space and time, particularly for some biological sources.

Australia has conducted uncertainty analysis across the sectors of energy, industrial processes and product use,
agriculture, LULUCF and waste in line with IPCC 2006, 2014.

Emission estimate uncertainties typically are low for CO, from energy consumption as well as from some
industrial process emissions. Uncertainty surrounding estimates of emissions are higher for agriculture,
LULUCF and synthetic gases. A medium band of uncertainty applies to estimates from fugitive emissions,

most industrial processes and non-CO, gases in the energy sector.

The sectoral estimates presented in Annex 2 of Volume 3 of this Report show that the uncertainty ranges reported
for the various components of the Australian inventory are largely consistent with the typical uncertainty ranges
expected for each sector, as identified in the IPCC 2006, 2014.

At an aggregate level, using IPCC good practice tier 1 methods, the overall uncertainty surrounding the
Australian inventory estimate for 2017 is estimated at + 6.5 per cent. The reported uncertainty for the trend
in emissions is estimated to be + 4.8 per cent. When the LULUCF sector is excluded from the analysis the
uncertainty is estimated at + 5.5 per cent for the 2017 inventory estimate and + 5.2 per cent for the trend in

emissions.

The IPCC approach provides accurate estimates of uncertainty under certain restrictive assumptions that do not
always hold for most countries” inventories. Consequently, the Department is conducting further reviews using
available NGER system uncertainty data to improve accuracy of the uncertainty estimate for Australia across the

sectors of energy, industrial processes and product use and waste.
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1.7 General assessment of completeness

The inventory is considered to be largely complete with only a few minor sources not estimated, due to either a
lack of available information or methodology in the IPCC 2006, 2014. More information on completeness is
available in Annex 5. Table 1.6 summarises how completeness is achieved in those categories where NGER data is

not solely used to achieve completeness.

Building on the last Report, Australia has prepared additional estimates for the voluntary reporting category
of wetlands. Estimates for the wetland categories are reported under a number of sectors in this submission

as there is no specific category. This Report captures a subset of activities and affected habitats covered in the
2013 Wetlands Supplement, with additional estimates to be included in futures submissions, as per planned
improvements descried in Chapter 6 of Volume 2. More information on the coverage of wetland categories for

this submission is available in Annex 5 of Volume 3 of this Report.
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Table 1.6 Summary of data sources used to achieve completeness, where NGER data not sole source,
by IPCC category

Category Source

1.A.1a Electricity (gas) Completeness is achieved through use of data from the Australian Energy
Statistics published by the Department. As explained in section 3.3.2
Methodology — Electricity Generation — Activity Data, the energy use of the
small power stations, that do not meet the NGER reporting thresholds, are
estimated as the difference between the total of reported values under NGER
and DIIS energy statistics for ANZSIC subdivision 26. This approach has been
adopted throughout the time series. Therefore the improved coverage of
power stations under NGER does not alter the method for estimating total fuel
consumption in this sector. Further detail at NIR Volume 1 section 3.3.2.

1.A.1a Electricity (liquid) As above.

1.A.1c Oil and gas extraction Completeness is achieved through use of data from the Australian Energy Statistics
published by the Department. Further detail in NIR Volume 1 section 3.3.1.

1.A.2 Manufacturing Completeness is achieved through use of energy balance data, by fuel
type and subsector from the Australian E