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Chapter 1 7 General
Overview

Chapter 1  General
Part 1.1 Preliminary

Division 1.1.1 Overview

The National Greenhouse and Energy Reporting Act 2007, the Regulations under
that Act and the National Greenhouse and Energy Reporting (Measurement)
Determination 2008 establish the legislative framework for a national greenhouse
and energy reporting system.

These Technical Guidelines embody the latest methods for estimating emissions and
are based on the National Greenhouse and Energy Reporting (Measurement)
Determination 2008 as amended ( 6t he Det € byrthe Natianal Greedhpuse
and Energy Reporting (Measurement) Amendment Determination 2011 (No. 1) . The
Technical Guidelines provide additional guidance and commentary to assist
Reporters in estimating greenhouse gas emissions for reporting under the NGER
system and in general are applicable to the 2011-2012 reporting year.

The objectives for the NGER system are set out in the National Greenhouse and
Energy Reporting Act 2007 (the Act) and include:

1 informing government policy formulation and the Australian public;
T meeti ng Ainteyratiormal réparting obligations;

1 assisting Commonwealth, State and Territory government programs and
activities;

1 underpinning the introduction of an emissions trading scheme in the future;
and

1 avoiding duplication of similar reporting requirements in the States and
Territories.

! The Determination is available athttp://www.climatechange.gov.au/government/initiatives/national -
greenhouse-energy-reporting/progress/determination.aspx. In these Guidelines, indented text is based
on the text of the Determination.
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Thresholds for reporting

The Act makes reporting mandatory for corporations whose energy production,
energy consumption, or greenhouse gas emissions meet certain specified
thresholds. These thresholds are detailed in the Regulations and reproduced in the
National Greenhouse and Energy Reporting Guidelines, prepared by the Department
of Climate Change and Energy Efficiency available at
http://www.climatechange.gov.au/government/initiatives/national-greenhouse-energy-
reporting/tools-resources.aspx. .

The Determination was made under subsection 10 (3) of the Act and provides
methods, and criteria for methods, for the estimation and measurement of the
following items arising from the operation of facilities:

(a) greenhouse gas emissions;
(b) the production of energy; and
(© the consumption of energy.

The structure of the Determination is designed to facilitate the integration of

corporate and facility level data provided under the Act with international data

standards on greenhouse emissions estimates. Descriptions of emissions sources

are based on those provided in the IPCC Guidelines for National Greenhouse Gas

Inventories, while estimation methods are based on those used by the Department of

Cli mate Change and Energy Efficiency in prepar
submission to the UNFCCC in the National Inventory Report.

These Technical Guidelines do not provide guidance on issues concerning the
definition of a facility or who should report the emissions from a particular facility. For
guidance on these questions, consult the National Greenhouse and Energy
Reporting Guidelines, prepared by the Department of Climate Change and Energy
Efficiency available at
http://www.climatechange.gov.au/government/initiatives/national-greenhouse-energy-
reporting/tools-resources.aspx. .

Emissions

Emissions are defined in the Regulations as the release of greenhouse gas into the
atmosphere as a direct result of scope 1 emissions and scope 2 emissions. These
Guidelines are largely concerned with scope 1 emissions. Scope 1 emissions
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concern emissions released from a facility as a direct result of the activities of the
facility.

The greenhouse gases covered by these Guidelines are defined in the Regulations
and include:

1 carbon dioxide;

1 methane;

1 nitrous oxide;

1 specified hydrofluorocarbons

1 specified perfluorocarbons; and
1 sulphur hexafluoride.

Scope 2 emissions are a form of indirect emission and are activities that generate
electricity, heating, cooling or steam that is consumed by the facility but that do not
form part of the facility. They occur principally at electricity generators as a result of
electricity consumption at another facility. Scope 2 emissions are covered only in
chapter 7.

Coverage of Scope 1 emission sources in the Determination is given by the following
categories:

(@) fuel combustion, which deals with emissions released from fuel
combustion (see Chapter 2); and

(b) fugitive emissions from fuels, which deals with emissions mainly
released from the extraction, production, processing and distribution of
fossil fuels (Chapter 3); and

(c) industrial processes emissions, which deals with emissions released
from the consumption of carbonates and the use of fuels as feedstocks
or as carbon reductants, and the emission of synthetic gases in
particular cases (see Chapter 4); and

(d) waste emissions, which deals with emissions mainly released from the
decomposition of organic material in landfill or wastewater handling
facilities (see Chapter 5).

The most important source is emissions from fuel combustion, which accounts for
over 60 per cent of the emissions reported in the national greenhouse gas inventory.

The scope of the Determination does not include land based emissions covered by
t he UNFCCC categories OAgricultured and o6Land
Forestryo. However , emi ssions from fuel combu
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listed above and which occurs from a facility operating within a land-based industry
are, nonetheless, covered by the Determination.

Updates of these Guidelines

It is recognised that these Technical Guidelines will need to be updated as new
information on emissions estimation methods becomes available. This will need to
be balanced against the need to maintain time-series consistency of the emissions
data as far as possible. Reflecting the need for this balance, it is planned that these
Guidelines will be updated each year only for updated Scope 2 emission factors (see
Chapter 7), while other revisions will occur on a periodic basis. It is planned that the
Technical Guidelines will be updated periodically to:

1 provide Methods for emission sources where currently there are gaps or
omissions in the Methods currently available;

9 take account of new documentary standards applicable to the estimation of
emissions under Methods 2, 3 and 4;

I take account of new information in relation to Method 1 emission factors; and

I take account of new information in relation to the Methods detailed in the
Determination.

A full review of emission factors used for Method 1 was completed in 2010, through a
discussion paper and external submission process. The review compared default
factors used in the NGER (Measurement) Determination with the factors used by
Annex 1 countries as part of their annual inventory report under the Kyoto Protocol or
UNFCCC. Where information is available the default factors were also compared with
facility specific data collected under the first year of reporting under NGERS. This
review and submissions process completed a commitment to review the factors and
methods within 5 years of the initial release of the NGER Determination in 2008.
This review informed a number of updates to the Determination as well as setting out
a work program for further review.

The Department will continue to refine and elaborate the Determination as other
issues arise from ongoing consultation, and domestic and international
developments.
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1.4 Overview 8 methods for measurement

Emissions are rarely measured through direct observation and are most often
estimated by reference to readily observable variables that are closely related to
greenhouse gas emissions such as the quantity of fossil fuels consumed.

These Guidelines provide Methods that allow for both direct emissions monitoring
and the estimation of emissions through the tracking of observable, closely-related
variables. This framework reflects the approaches of the international guidelines
governing the estimation of national greenhouse gas inventories and, similarly,
national practice such as for the EU Guidelines for the Monitoring and Reporting of
Greenhouse Gas Emissions and the US EPA Mandatory Greenhouse Gas Reporting
Rule.

At its simplest, emissions may be estimated by reference to reportable data such as
fossil fuel consumption, evidenced by invoices, and the use of specified emission
factors provided in these Guidelines. For emissions from fuel combustion, for
example, data on consumption of a particular fuel would be multiplied by a specific
emission factor for that fuel to generate an emissions estimate.

Greater levels of complexity and measurement effort may in some circumstances
produce better estimates of emissions at facility level. This may result from, for
example, sampling and analysis of a fuel consumed for its carbon content and other
gualities that will affect actual emissions generated by its combustion at a facility. In
Australia, this kind of approach to emissions estimation has been used for a number
of years in the electricity industry,

Direct monitoring of emissions is also potentially an important approach to emissions
estimation. While not common, such direct monitoring already occurs in some form
in some instances such as in the coal industry, where state legislation requires the
monitoring of methane levels for health and safety reasons.

Each of these broad approaches has been incorporated into the Guidelines as
Methods for the estimation of emissions.

In particular four Methods have been described which provide a framework for
emissions estimation for a range of purposes.

By drawing on existing emission estimation practices where possible the Guidelines
aim to minimise the reporting burden on corporations. As indicated above, there are
many instances where higher order methods (2, 3 and 4 set out below) already
reflect current commercial or regulatory practice.
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The provision for Reporters to select Methods for the estimation of emissions also
allows Reporters to make their own judgements to balance the costs of using the
higher-order methods with the benefits of potentially improved emission estimates.

A Framework for Method selection

The four Methods can be broadly described by the following:

Method 1: the National Greenhouse Accounts default method

Method 1 provides a class of estimation procedures derived directly from the
methodologies used by the Department of Climate Change and Energy Efficiency for
the preparation of the National Greenhouse Accounts. The use of methodologies
from the National Greenhouse Accounts also anchors Method 1 within the
international guidelines adopted by the UN Framework Convention on Climate
Change for the estimation of greenhouse emissions.

Method 1 specifies the use of designated emission factors in the estimation of
emissions. These emission factors are national average factors determined by the
Department of Climate Change and Energy Efficiency using the Australian
Greenhouse Emissions Information System (AGEIS).

Method 1 is likely to be most useful for emission sources where the source is
relatively homogenous, such as from the combustion of standard liquid fossil fuels,
where the emissions resulting from combustion will be very similar across most
facilities.

Estimates of emissions will be able to be calculated under Method 1 by Reporters
using tools provided by the Department of Climate Change and Energy Efficiency.

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.
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Method 2 draws on the large body of Australian and international documentary
standards prepared by standards organisations to provide the benchmarks for
procedures for the analysis of, typically, the critical chemical properties of the fuels
being combusted.

Method 2 is likely to be most useful for fuels which exhibit some variability in key
gualities, such as carbon content, from source to source. This is the case for coal in
Australia.

Method 2 is based on technical guidelines that were used by reporters under the
Generator Efficiency Standards program. The possibility to report using this, higher
order, approach is extended by the Determination from the electricity industry to all
major consumers of fossil fuels.

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, additionally, Reporters
to comply with Australian or international documentary standards for sampling (of
fuels or raw materials) or equivalent as well as documentary standards for the
analysis of fuels.

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 analysing the chemical properties of inputs (or in some case, products), Method
4 provides approaches to enable direct monitoring of greenhouse gas emissions
arising from an activity. This can provide a higher level of accuracy in certain
circumstances, depending on the type of emission process although it is more data
intensive than other approaches. Such direct monitoring already occurs, for
example, in underground coal mines reflecting the nature of the emission process
and the importance of relatively accurate data to support health and safety
objectives.

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 sources of guidance for the establishment of such systems.

It is intended that the Reporter may select different methods for each source. For
example, the Reporter may select different methods for different fuels and different
methods for individual gases, subject to certain restrictions. In part, these differences
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reflect Method availability. For example, for solid fuels, only Method 1 has been
provided for methane and nitrous oxide, reflecting the minor nature of the emission
sources, whereas four methods are available for carbon dioxide.

15 Overview 8 consumption and production of energy

Methods for the estimation of the energy content of fuels produced and fuels
consumed are addressed in Chapter 6. Data collected for the estimation of
emissions from fuel combustion as set out in Chapter 2 will serve a dual purpose as
the data for the consumption of energy. Separate collections are required, however,
for the quantities of production of energy which, in general, do not enter directly into
emission estimations.

1.6 Overview 8 scope 2 emissions

These Guidelines principally deal with Scope 1 emissions. These are direct
emissions that arise on-site from the activities of a corporation. There are a wide
variety of emission sources that require a range of procedures to be described to
cover the complexity of the emission pathways.

Scope 2 emissions arise principally at an electricity generator as a result of the
purchase of electricity or steam by a corporation. The method for the estimation of
scope 2 emissions or acquisition from another party is given in chapter 7. These
scope 2 factors will be updated annually to reflect the latest data on the mix of
electricity generation sources, which is a major determinant of the factors.

1.7 Overview 0 assessment of uncertainty

Chapter 8 deals with the assessment of statistical uncertainty for scope 1 emissions
estimates.

It is recognised that these calculations of uncertainty can be complex and relatively
imprecise. A standardised approach to estimation of uncertainty of emissions
estimates has been provided in Chapter 8.

Division 1.1.2 Definitions and Interpretations

Definitions of key terms used in these Guidelines are to be found at Appendix B.
These definitions are drawn from both the Regulations and the Determination.
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Many of the estimation methods reference documentary standards developed by,
inter alia, standards organisations. Section 1.9 indicates that any standard,
instrument or other writing must have been in force at 1 July 2010 to be applicable to
an emissions estimation method. This means that any standard or similar instrument
released after 1 July 2010 is not able to be referenced in a higher-order method.
However, it is intended that the Determination will be reviewed at periodic intervals to
consider recognition of such newly developed documentary standards.

1.9
(1)

(2)

(3)

(4)

1.10

Interpretation

In this Determination, a reference to emissionsis a reference to emissions
of greenhouse gases.

In this Determination, a reference to a gas type (j)is a reference to a
greenhouse gas.

In this Determination, a reference to a facility that is constitutedby an
activity is a reference to the facility being constituted in whole or in part by
the activity.

Note Section 9 of the Act defines a facility as an activity or series of activities.
In this Determination, a reference to a standard, instrument or other writing
(other than a Commonwealth Act or Regulations) however described, is a

reference to that standard, instrument or other writing as in force on 1 July
2010.

Meaning of source

Sources of emissions are based on those provided in the IPCC Guidelines for
National Greenhouse Gas Inventories and are defined in the Determination. The
categories of source are listed in the table below and also correspond to a chapter
heading in the Determination while the source of emissions in column 3 relate to the
divisions within the chapters.

Item Category of source Source of emissions

1 Fuel combustion
1A Fuel combustion

2 Fugitive emissions

2A Underground mines

2B Open cut mines

2C Decommissioned underground mines
2D Oil or gas exploration

2E Crude oil production

2F Crude oil transport
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Item Category of source Source of emissions

2G Crude oil refining

2H Natural gas production or processing (other
than emissions that are vented or flared)

21 Natural gas transmission

2] Natural gas distribution

2K Natural gas production or processing — flaring

2L Natu_ral gas production or processing —
venting

2M Carbon capture and storage

3 Industrial processes

3A Cement clinker production

3B Lime production

3C Use of carbonates for the production of a
product other than cement clinker, lime or
soda ash

3D Soda ash use

3E Soda ash production

3F Ammonia production

3G Nitric acid production

3H Adipic acid production

3l Carbide production

3J Chemical or mineral production, other than
carbide production, using a carbon reductant
and carbon anode

3K Iron, steel or other metal production using an
integrated metalworks

3L Ferroalloys production

3M Aluminium production

3N Other metals production

30 Emissions of hydrofluorocarbons and sulphur
hexafluoride gases

4 Waste

4A Solid waste disposal on land

4B Wastewater handling (industrial)

4C Wastewater handling (domestic or
commercial)

4D Waste incineration
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Part 1.2 General

1.11 Purpose of Part

This Part provides for general matters as follows:

(@) Division 1.2.1 provides for the measurement of emissions and also
deals with standards;

(b) Division 1.2.2 provides for methods for measuring emissions.
Division 1.2.1 Measurement and standards

1.12 Measurement of emissions

The measurement of emissions released from the operation of a facility is to
be done by estimating the emissions in accordance with this Determination.

1.13 General principles for measuring emissions
Estimates for this Determination must be prepared in accordance with the
following principles:

(@) transparency— emission estimates must be documented and
verifiable;

(b) comparability — emission estimates using a particular method and
produced by a registered corporation in an industry sector must be
comparable with emission estimates produced by similar corporations
in that industry sector using the same method and consistent with the
emission estimates published by the Department in the National
Greenhouse Accounts;

(c) accuracyd having regard to the availability of reasonable resources
by a registered corporation and the requirements of this Determination,
uncertainties in emission estimates must be minimised and any
estimates must neither be over nor under estimates of the true values at
a 95% confidence level,

(d) completeness— all identifiable emission sources mentioned in section
1.10 must be accounted for.

Time series consistency is also an important principle for measuring emissions.
Chapter 5 of Volume 1 of the 2006 IPCC Guidelines for National Greenhouse Gas
Inventories provides a detailed discussion of the issue. In short reporters should aim
to estimate emissions in a time series consistently, which means that as far as
possible, the time series should be calculated using a consistent method and data
sources over time. Restrictions on the method to be used for a source, provided in
Division 1.2.2, and the criteria for measurement, provided in Part 1.3, and Divisions
2.2.5,2.3.6, 2.4.6 and 4.2.5, have been put in place to promote time series
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consistency. These principles are derived from those that apply to the preparation of
national inventories.

Note that there is a difference in meaning between the common usage of the word
"confidence" and its statisticalusagei n r el ati on to O0%&& confi dence
explanation of 695% confidence |l evel d please r

1.14 Assessment of uncertainty

The estimate of emissions released from the operation of a facility must
include assessment of uncertainty in accordance with Chapter 8.

It is recognised that these calculations of uncertainty can be complex and relatively
imprecise. A standardised approach to estimation of uncertainty of emissions
estimates has been provided in Chapter 8.

1.15 Units of measurement

Standard units of measurement are prescribed for the standard reportable items.

Emissions of each greenhouse gas should be estimated and reported in tonnes of
CO;-equivalent. Conversion factors from tonnes of emissions of each greenhouse
gas to tonnes of emissions of carbon dioxide equivalent for that gas are called Global
Warming Potentials and are listed in the Regulations and reproduced in Appendix C.

Emission estimation methods utilise standard units of measurement for solid,
gaseous and liquid fuels, unless otherwise specified. For gaseous fuels, the
standard unit of measurement is cubic metres, although allowance is made for
measurement in gigajoules if data is available in those units.

The standard units for fuels should also be used for reporting. For example, solid
fuels should be reported in tonnes.

(1) For this Determination, measurements of fuel must be converted as follows:
(@) for solid fuel, to tonnes; and
(b) for liquid fuels, to kilolitres unless otherwise specified; and

(c) for gaseous fuels, to cubic metres, corrected to standard conditions,
unless otherwise specified.

(2) For this Determination, emissions of greenhouses gases must be estimated
in CO,-e tonnes.

(3) Measurements of energy content must be converted to gigajoules.
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(4) The National Measurement Act 196énhd any instrument made under that
Act, must be used for conversions required under this section.

1.16 Rounding of amounts
Q) If:
(@) anamount is worked out under this Determination; and
(b) the number is not a whole number;
then:

(c) the number is to be rounded up to the next whole number if the number
at the first decimal place equals or exceeds 5; and

(d) rounded down to the next whole number if the number at the first
decimal place is less than 5.

(2) Subsection (1) applies to amounts that are measures of emissions or energy.

1.17 Status of standards

If there is an inconsistency between this Determination and a documentary
standard, this Determination prevails to the extent of the inconsistency.

Division 1.2.2 Methods

1.18 Method to be used for a source

This Division sets out the rules for a Reporter to change the Method of emissions

estimation chosen. It is intended to strike a balance between the important objectives

of maintaining consistency for a facilityds em
open the opportunity for a Reporter to improve their emissions estimates by adopting

a higher order Method at any time.

Consequently, for an emissions source, once a Method has been selected by a
Reporter, this selection should be maintained throughout a minimum four year period
unless a Method with a higher number is chosen. After four years, a Reporter may
select a lower order method.

(1) This section deals with the number of methods that may be used to estimate
emissions of a particular greenhouse gas released, in relation to a source,
from the operation of a facility.

(2) Subject to subsection (3), one method for the source must be used for
4 reporting years unless another higher method is used.

(3) If:
(@) at a particular time, a method is being used to estimate emissions in
relation to the source; and
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1.19

(4)

()

(6)

1)

)

(3)

(4)

(b) in the preceding 4 reporting years before that time, only that method
has been used to estimate the emissions from the source;

then a lower method may be used to estimate emissions in relation to the
source from that time.

In this section, reporting year in relation to a source from the operation of
a facility under the operational control of a registered corporation and
entities that are members of the corporation’s group, means a year that the
registered corporation is required to provide a report under section 19 of the
Act in relation to the facility

Higher method in relation to a method (the original method being used to
estimate emissions in relation to a source, is a method for the source with a
higher number than the number of the original method.

Lower method,in relation to a method (the original method being used to
estimate emissions in relation to a source, is a method for the source with a
lower number than the number of the original method.

Temporary unavailability of method

The procedure provided for in this section applies if, during a year, a
method for a source cannot be used because of a mechanical or technical
failure of equipment during a period (the down time.

For each day or part of a day during the down time, emissions must be
calculated based on the average daily emissions estimated for the year.

Subsection (2) only applies for a maximum of 6 weeks in a year. This
period does not include down time taken for the calibration of the
equipment.

Use of this procedure for a maximum of 6 weeks in a year is not a change of
method for the purposes of section 1.18.

Division 1.2.3 Requirements in relation to carbon capture

and storage

The National Greenhouse and Energy Reporting Regulations currently require
facilities involved in carbon capture and storage to report fugitive emissions from
transport, injection and the storage site as well as the stock of carbon dioxide stored
and the amount of carbon dioxide captured, imported and injected (see Regulation
4.12).

This division sets out methods to support the requirements of the regulations for
carbon capture and storage.

This division definest he meaciapguoe ddédf or peandthenent
requirements allowing facilities that capture carbon dioxide for permanent storage in
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an underground geological formation to deduct that amount of carbon dioxide in the
emissions estimation process for that facility. The storage must be permanent and is
defined as such only if the carbon dioxide is transferred to an underground geological
formation that is regulated under national or State legislation.

Other requirements for carbon capture and storage (CCS) define how the deductions
are to be attributed where there are multiple sources or fuels consumed and the
measurement criteria to be applied for the carbon dioxide captured.

Methods to estimate fugitive emissions from transport of the carbon dioxide for
permanent storage can be found in Part 3.4.

The scope of the amendments for CCS reflects the status of the regulatory
framework as well as the technology available for permanent storage of carbon
dioxide. The CCS regulatory framework is under development and is not yet
comprehensive.

The provisions for CCS in this update should be considered to be a first step in the
process of the development of a comprehensive provision for the treatment of carbon
capture and storage in the NGER system.

1.19A Meaning of captured for permanent storage

For this Determination, carbon dioxide is captured for permanent storage
only if it is captured by, or transferred to:

(@) the registered holder of a greenhouse gas injection licence under the
Offshore Petroleum and Greenhouse Gas Storage Act &fiOthe
purpose of being injected into an identified greenhouse gas storage
formation under the licence in accordance with that Act; or

(b) the holder of an injection and monitoring licence under the
Greenhouse Gas Geological Sequestration Act 20@¥ic) for the
purpose of being injected into an underground geological formation
under the licence in accordance with that Act; or

(c) the registered holder of a greenhouse gas injection licence under the
Offshore Petroleum and Greenhouse Gas Storage Act 201Vic)
for the purpose of being injected into an identified greenhouse gas
storage formation under the licence in accordance with that Act; or

(d) the holder of a GHG injection and storage lease under the Greenhouse
Gas Storage Act 200@Id) for the purpose of being injected into a
GHG stream storage site under the lease in accordance with that Act;
or

(e) the holder of an approval under the Barrow Island Act 2003WA) for
the purpose of being injected into an underground reservoir or other
subsurface formation in accordance with that Act; or
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(f) the holder of a gas storage licence under the Petroleum and
Geothermal Energy Act 200@A) for the purpose of being injected
into a natural reservoir under the licence in accordance with that Act.

1.19B Deducting carbon dioxide that is captured for permanent
storage

The amount of carbon dioxide captured for permanent storage may be deducted from
the emissions estimate for the relevant source. Where method 4 is used to measure
emissions from a facility a deduction for carbon dioxide captured for permanent
storage is not required since emissions are measured directly under this method and
do not include the carbon dioxide captured for permanent storage.

In determining the amount of carbon dioxide that is captured for permanent storage it
is considered good practice to measure the volume of the carbon dioxide stream and
the concentration of carbon dioxide in the stream at the point of capture.

(1) If a provision of this Determination provides that an amount of carbon
dioxide that is captured for permanent storage may be deducted in the
estimation of emissions under the provision, then the amount of carbon
dioxide may be deducted only if:

(@) the carbon dioxide that is captured for permanent storage is captured
by, or transferred to, a relevant person; and

(b) the amount of carbon dioxide that is captured for permanent storage is
estimated in accordance with section 1.19E; and

(c) the relevant person issues a written certificate that complies with
subsection (2).

(2) The certificate must specify:

(@) if the carbon dioxide is captured by the relevant person and is neither
transferred to the relevant person nor transferred by the relevant person
to another person — the following information:

(i) the amount of carbon dioxide captured by the relevant person;

(it) the volume of the carbon dioxide stream containing the captured
carbon dioxide;
(if) the concentration of carbon dioxide in the stream; or

(b) if the carbon dioxide is transferred to the relevant person — the
following information:
(i) the amount of carbon dioxide that was transferred to the relevant
person;
(i) the volume of the carbon dioxide stream containing the
transferred carbon dioxide;

(iii)  the concentration of carbon dioxide in the stream.

(3) The amount of carbon dioxide that may be deducted is the amount specified
in the certificate under paragraph (1) (c).
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1.19C

1.19D

1.19E
(1)

)

3)

(4)

Capture from facility with multiple sources jointly generated

If, during the operation of a facility, more than 1 source generates carbon
dioxide, the total amount of carbon dioxide that may be deducted in relation
to the facility is to be attributed:

(@) if it is possible to determine the amount of carbon dioxide that is
captured for permanent storage from each source — to each source
from which the carbon dioxide is captured according to the amount
captured from the source; or

(b) ifitis not possible to determine the amount of carbon dioxide captured
for permanent storage from each source — to the main source that
generated the carbon dioxide that is captured during the operation of
the facility.

Capture from a source where multiple fuels consumed

If more than 1 fuel is consumed for a source that generates carbon dioxide
that is captured for permanent storage, the total amount of carbon dioxide
that may be deducted in relation to the source is to be attributed to each fuel
consumed in proportion to the carbon content of the fuel relative to the total
carbon content of all fuel consumed for that source.

Measure of quantity of carbon dioxide captured

For paragraph 1.19B (1) (b), the amount of captured carbon dioxide must be
estimated in accordance with this section.

The volume of the carbon dioxide stream containing the captured carbon
dioxide must be estimated:

(@) if the carbon dioxide stream is transferred to a relevant person —
using:
(i) criterion A in section 1.19F; or
(ii) criterion AAA in section 1.19G; or

(b) if the carbon dioxide stream is captured by the relevant person and is
neither transferred to the relevant person nor transferred by the relevant
person to another person — using:

(i) criterion AAA in section 1.19G; or
(ii) criterion BBB in section 1.19N.

The carbon dioxide stream must be sampled in accordance with
ISO 10715:1997, or an equivalent standard.

The concentration of carbon dioxide in the carbon dioxide stream must be
analysed in accordance with the following parts of ISO 6974 or an
equivalent standard:

(@) Part1(2000);
(b) Part2(2001);
(c) Part3(2000);
(d) Part4 (2000);

37



Chapter 1 7 General

General
(e) Part5 (2000);
(f) Part 6 (2002).
(5) The volume of the carbon dioxide stream must be expressed in cubic
metres.
(6) The carbon dioxide stream must be analysed for concentration of carbon
dioxide on at least a monthly basis.
1.19F Volume of carbon dioxide stream d criterion A
(1) For subparagraph 1.19E (2) (a) (i), criterion A is the volume of the carbon
dioxide stream that is:
(a) transferred to the relevant person during the year; and
(b) specified in a certificate issued by the relevant person under paragraph
1.19B (1) (c).
(2) The volume specified in the certificate must be accurate and must be
evidenced by invoices issued by the relevant person.
1.19G Volume of carbon dioxide stream d criterion AAA
(1) For subparagraphs 1.19E (2) (a) (ii) and (b) (i), criterion AAA is the
measurement during the year of the captured carbon dioxide stream from
the operation of a facility at the point of capture.
(2) In measuring the quantity of the carbon dioxide stream at the point of
capture, the quantity of the carbon dioxide stream must be measured:
(a) using volumetric measurement in accordance with:
(i) for a carbon dioxide stream that is not super-compressed — section
1.19H; and
(i) for a super-compressed carbon dioxide stream — section 1.191; and
(b) using gas measuring equipment that complies with section 1.19J.
(3) The measurement must be carried out using measuring equipment that:
(@) is in a category specified in column 2 of an item in the table in
subsection (4) according to the maximum daily quantity of the carbon
dioxide stream captured specified in column 3 for that item from the
operation of the facility; and
(b) complies with the transmitter and accuracy requirements for that
equipment specified in column 4 for that item.
(4) For subsection (3), the table is as follows:
ltem Gas measuring Maximum daily quantity Transmitter and accuracy
equipment of carbon dioxide stream  requirements (% of range)
category cubic metres/day
1 1 0-50 000 Pressure <+0.25%

Diff. pressure <+0.25%
Temperature <+0.50%
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1.19H

(1)

(2)

(3)

(4)

Item Gas measuring Maximum daily quantity Transmitter and accuracy

equipment of carbon dioxide stream  requirements (% of range)
category cubic metres/day
2 2 50 001-100 000 Pressure <+0.25%

Diff. pressure <+0.25%
Temperature <+0.50%
3 3 100 001-500 000 Smart transmitters:
Pressure <+0.10%
Diff. pressure <+0.10%
Temperature <+0.25%
4 4 500 001 or more Smart transmitters:
Pressure <+0.10%
Diff. pressure <+0.10%
Temperature <+0.25%

Volumetric measurement 8 carbon dioxide stream not super-
compressed

For subparagraph 1.19G (2) (a) (i), volumetric measurement of a carbon
dioxide stream that is not super-compressed must be in cubic metres at
standard conditions.

The volumetric measurement is to be calculated using a flow computer that
measures and analyses flow signals and relative density:

(@) if the carbon dioxide stream is captured by the relevant person and is
neither transferred to the relevant person nor transferred by the relevant
person to another person — at the point of capture of the carbon
dioxide stream; or

(b) if the carbon dioxide stream is transferred to a relevant person — at the
point of transfer of the carbon dioxide stream.

The volumetric flow rate must be continuously recorded and integrated
using an integration device that is isolated from the flow computer in such a
way that if the computer fails, the integration device will retain the last
reading, or the previously stored information, that was on the computer
immediately before the failure.

Subject to subsection (5), all measurements, calculations and procedures
used in determining volume (except for any correction for deviation from
the ideal gas law) must be made in accordance with the instructions
contained in the following:

(@) for orifice plate measuring systems— the publication entitled
American Gas Repb No. 3 published by the American Gas
Association or Parts 1 to 4 of the publication entitled API 143
published by the American Petroleum Institute;
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(b) for turbine measuring systems — the publication entitled American
Gas Association Transmission Meemment Committee Report No. 7
published by the American Gas Association;

(c) for positive displacement measuring systems — ANSI B109.3—2000.

(5) Measurements, calculations and procedures used in determining volume
may also be made in accordance with an equivalent internationally
recognised documentary standard or code.

(6) Measurements must comply with units of measurement required by or
under the National Measurement Act 1960

1.191  Volumetric measurement 8 super-compressed carbon dioxide
stream

(1) For subparagraph 1.19G (2) (a) (ii), volumetric measurement of a super-
compressed carbon dioxide stream must be in accordance with this section.

(2) If, in determining volume in relation to super-compressed carbon dioxide
stream, it is necessary to correct for deviation from the ideal gas law, the
correction must be determined using the relevant method contained in the
publication entitled American Gas Association Transmission Measurement
Committee Report No. 8 (1992) Sweempressibilitypublished by the
American Gas Association.

(3) The measuring equipment used must calculate super-compressibility by:

(@) if the measuring equipment is category 3 or 4 equipment in accordance
with the table in section 1.19G (4) — using composition data; or

(b) if the measuring equipment is category 1 or 2 equipment in accordance
with the table in section 1.19G (4) — using an alternative method set
out in the publication entitled American Gas Association Transmission
Measurement Committee Report No. 8 (1992) Saperpressiility
published by the American Gas Association.

1.19J Gas measuring equipment d requirements

For paragraph 1.19G (2) (b), gas measuring equipment that is category 3 or

4 equipment in accordance with column 2 of the table in section 1.19G (4)

must comply with the following requirements:

(@) if the equipment uses flow devices — the requirements relating to flow
devices set out in section 1.19K;

(b) if the equipment uses flow computers — the requirement relating to
flow computers set out in section 1.19L;

(c) if the equipment uses gas chromatographs— the requirements relating
to chromatographs set out in section 1.19M.

1.19K Flow devices & requirements

(1) If the measuring equipment has flow devices that use orifice measuring
systems, the flow devices must be constructed in a manner that ensures that
the maximum uncertainty of the discharge coefficient is not greater than
+1.5%.
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Note The publication entitled American Gas Association Report Ng.p8blished by the
American Gas Association, sets out a manner that ensures that the maximum uncertainty of
the discharge coefficient is not greater than +1.5%.

(2) If the measuring equipment has flow devices that use turbine measuring
systems, the flow devices must be installed in a manner that ensures that the
maximum uncertainty of the flow measurement is not greater than £1.5%.

Note The publication entitled American Gas Association Transmission Measurement
Committee Report No. 8 (1992) Sugempressibility published by the American Gas
Association, sets out a manner that ensures that the maximum uncertainty of the flow
measurement is not greater than +1.5%.

(3) If the measuring equipment has flow devices that use positive displacement
measuring systems, the flow devices must be installed in a manner that
ensures that the maximum uncertainty of flow is £1.5%.

Note ANSI B109.3—2000 sets out a manner for installation that ensures that the
maximum uncertainty of flow is £1.5%.

(4) If the measuring equipment uses any other type of flow device, the
maximum uncertainty of flow measurement must not be greater than
+1.5%.

(5) All flow devices that are used by measuring equipment of a category
specified in column 2 of the table in subsection 1.19G (4) must, wherever
possible, be calibrated for pressure, differential pressure and temperature in
accordance with the requirements specified in column 4 for the category of
equipment specified in column 2 for that item. The calibrations must take
into account the effects of static pressure and ambient temperature.

1.19L Flow computers 8 requirements

For paragraph 1.19J (b), the requirement is that the flow computer that is
used by the equipment for measuring purposes must record the
instantaneous values for all primary measurement inputs and must also
record the following outputs:

(@) instantaneous corrected volumetric flow;
(b) cumulative corrected volumetric flow;

(c) for turbine and positive displacement metering systems —
instantaneous uncorrected volumetric flow;

(d) for turbine and positive displacement metering systems — cumulative
uncorrected volumetric flow;

(e) super-compressibility factor.
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1.19M Gas chromatographs

1.19N

For paragraph 1.19J (c), the requirements are that gas chromatographs used

by the measuring equipment must:

(@) be factory tested and calibrated using a measurement standard
produced by gravimetric methods and traceable to Australian units of
measurement required by or under the National Measurement
Act196Q and

(b) perform gas composition analysis with an accuracy of +0.25% for
calculation of relative density; and

(c) include a mechanism for re-calibration against a certified reference gas.

Volume of carbon dioxide stream & criterion BBB

For subparagraph 1.19E (2) (b) (ii), criterion BBB is the estimation of the
volume of the captured carbon dioxide stream from the operation of the
facility during a year measured in accordance with industry practice if the
equipment used to measure the volume of the captured carbon dioxide
stream does not meet the requirements of criterion AAA.

Note An estimate obtained using industry practice must be consistent with
the principles in section 1.13.
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Part 1.3 Method 4 & Direct measurement of
emissions

Division 1.3.1 Preliminary

1.20 Overview

Method 4 provides for direct measurement of emissions of greenhouse gases. Such
measurement systems can be established, for example, in flues, stacks, pipes or
ducts and may be applicable in a number of industries, although not all.

Method 4 establishes a framework for the design, installation, performance and
maintenance of direct emissions measurement systems for stationary emission
sources and a guide to measurement, recording, and standardized reporting for
estimating greenhouse gas emissions.

Two systems for direct emissions monitoring are available including:
(a) Continuous emissions monitoring (CEM);
(b) Periodic emissions monitoring (PEM).

The use of Method 4 by corporations will likely depend on a number of factors
including the type of emissions process, the structures of the facility and any current
direct measurement systems that corporations may have in place for measuring
pollutants for other purposes.

The general framework for Method 4 draws on the following publications:

1 U.S. Environmental Protection Agency. 2003. Code of Federal Regulations:
Standards of Performance for New Stationary Sources. Appendix AT Test
Methods. 40 CFR 60 Appendix A. Washington, D.C. These methods can be
obtained from: http://www.epa.gov/ttn/femc/promgate.html

1 The Commission of the European Communities, Commission Decision
establishing guidelines for the monitoring and reporting of greenhouse gas
emissions pursuant to Directive 2003/87/EC of the European Parliament and
of the Council. Brussels, 2006. This document can be obtained from:
http://ec.europa.eu/index_en.htm
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1 The Environmental Protection Agency, Load Calculation Protocol for use by
holders of NSW environment protection licenses when calculating
assessable pollutant loads. Department of Environment and Conservation
(NSW), February 2005. This document can be obtained from:
http://www.environment.nsw.gov.au/licensing/Iblprotocol/

1 Department of Environment and Heritage, National Pollutant Inventory 1
Emission Estimation Manual for Fossil Fuel Electric Power Generation,
Version 2.4, March 2005. This document can be obtained from:
http://www.npi.gov.au/

1 West Australian Department of Environment and Conservation, Department
of Environment and Conservation Continuous Emissions Monitoring System
(CEMS) Code for Stationary Source Air Emissions, October 2006. This
document can be obtained from http://www.dec.wa.gov.au/

Division 1.3.2 Operation of method 4 (Continuous
Emissions Monitoring)

Continuous Emissions Monitoring (CEM) systems are designed to monitor real-time
occurrence of emissions. The aim of the CEM method is to provide the framework for
calculating emissions and also to provide standards for the location of sampling
positions, measurement of flow rates and gas concentrations and the frequency of
measurements.

Subdivision 1.3.2.1 Method 4 (CEM)

1.21 Method 4 (CEM) 6 estimation of emissions

CEM systems may record emissions automatically via a computer or it may be
necessary for emissions to be calculated manually. The equation in 1.21 (1) provides
a method to be used to calculate emissions manually from direct emissions
monitoring under CEM systems. The equation uses the data gathered from flow rate
and gas analyser equipment to calculate mass emissions.

In order to convert volumetric flow rates to mass flow rates accurately, direct
measurement also requires the estimation of temperature and pressure to reduce the
amount of error that is associated with the variability of density factors used to
convert from volume of a gas to the mass of a gas. The equation in 1.21 (1) is cited
from the report:
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1 Mark, M., Worrall, R., Mallett, C., and Xue, S. (2001). Measuring and
Reporting Greenhouse Gas Emissions. ACARP Project C8061. CSIRO
Exploration and Mining Report 805C.

This report can be obtained from: http://www.acarp.com.au/reports.aspx.

(1) To obtain an estimate of the mass of emissions of a gas type (j), being
methane, carbon dioxide or nitrous oxide, released at the time of
measurement at a monitoring site within the area occupied for the operation
of a facility, the following formula must be applied:

— MijPct xFRct ijct
T 8.314T,

where:

Mict is the mass of emissions in tonnes of gas type (j) released per second.
MM; is the molecular mass of gas type (j) measured in tonnes per kilomole
which:

(a) for methane is 16.043 10°% or

(b) for carbon dioxide is 44.012 10°%; or

(c) for nitrous oxide is 44.013 107,

Pct is the pressure of the gas stream in Kkilopascals at the time of
meaurement

FRc: is the flow rate of the gas stream in cubic metres per second at the time
of measurement.

Cict is the proportion of gas type (j) (released from the source) in the volume
of the gas stream at the time of measurement.

Te IS the temperature, in degrees kelvin, of the gas at the time of
measurement.

The following paragraphs (2) to (5) provide the means to convert the
emission estimates calculated using the above equation into hourly emission
estimates in CO,-e tonnes.

(2) The mass of emissions estimated under subsection (1) must be converted
into CO,-¢e tonnes.

(3) Data on estimates of the mass emissions rates obtained under subsection (1)
during an hour must be converted into a representative and unbiased
estimate of mass emissions for that hour.

(4) The estimate of emissions of gas type (j) during a year is the sum of the
estimates for each hour of the year worked out under subsection (3).
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(5) If method 1 is available for the source, the total mass of emissions for a gas
from the source for the year calculated under this section must be reconciled
against an estimate for that gas from the facility for the same period

calculated using method 1 for that source.
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Example: Continuous emissions monitoring of Cl from fugitive emissions associatedwith
underground coal mining.

Step 1. Calculate the emission rate for each measurement period using the equation in section 1.21.

Measurement MM P (kPa) FR Cict Gas T Emission Emission
(time) o n(r(]:egz (M/sec) (Vi) constant (degrees rate rate
per Kelvin) (CH (CO,-e
kilomole) € 4 2
tonnes per | tonnes per
sec) sec)

a b c d e f g H
1.00PM 0.01604 101.300 300 0.009 8.314 295.0 1.79E-03 3.76E-02
1.15PM 0.01604 101.320 310 0.012 8.314 2955 2.46E-03 5.17E-02
1.30PM 0.01604 101.315 307 0.011 8.314 2954 2.23E-03 4.69E-02
1.45PM 0.01604 101.315 305 0.010 8.314 295.1 2.02E-03 4.24E-02
2.00PM 0.01604 101.310 303 0.010 8.314 295.2 2.01E-03 4.21E-02
2.15PM 0.01604 101.315 304 0.011 8.314 295.3 2.21E-03 4.65E-02
2.30PM 0.01604 101.320 308 0.011 8.314 295.3 2.24E-03 4.71E-02
2.45PM 0.01604 101.320 311 0.012 8.314 295.4 2.47E-03 5.19E-02

Step 2. Calculate the average emissions rate for an hour by summing the emission estimates in column
h of the table and divide by the number of sample periods for the hour:

Average emission rate for the first hour (1.00PM to 2.00PM)

= (3.76E-02+5.17E-02+4.69E-02+4.24E-02)/4

= 4.46E-02 CO,-e tonnes per second

Average emission rate for the second hour (2.00PM to 3.00PM)

= (4.21E-02+4.65E-02+4.71E-02+5.19E-02)/4

= 4.69E-02 CO,-e tonnes per second

Step 3. The mass emissions for the hour is then calculated by multiplying the average emission rate for
the hour in step 1 by the number of seconds in an hour, which is 3600.

Therefore:

Emissions for the first hour = 4.46E-02 x 3600

160.7 tonnes CO,-e for the hour

Emissions for the second hour = 4.69E-02 x 3600

168.8 tonnes CO,-e for the hour
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To aggregate emissions for a period, the hourly emissions estimates are summed together. For
example, total emissions between 1.00 and 3.00pm in the above example is calculated by adding
together 160.7 and 168.8 tonnes of CO,-e which equals 329.5 tonnes of CO,-e.

Subdivision 1.3.2.2 Method 4 (CEM) & use of equipment

1.22 Overview

CEM systems have a number of specific requirements, including the location of
sampling positions, measuring flow rates and gas concentrations and the frequency
of measurement. These specific components of CEM systems are founded on
internationally recognised standards or methods. The organisations that have been
cited include:

i Standards Australia (AS)
i International Organization for Standardization (ISO)

i United States Environmental Protection Agency (US EPA)

A detailed list of the standards cited and how to obtain them can be found in
Appendix D.

The following requirements apply to the use of equipment for CEM:

(@) the requirements in section 1.23 about location of the sampling
positions for the CEM equipment;

(b) the requirements in section 1.24 about measurement of volumetric flow
rates in the gas stream;

(c) the requirements in section 1.25 about measurement of the
concentrations of greenhouse gas in the gas stream;

(d) the requirements in section 1.26 about frequency of measurement.

1.23 Selection of sampling positions for CEM equipment

The location of sampling positions for the CEM equipment in relation to the
gas stream must be selected in accordance with an appropriate standard.
Note Appropriate standards include:

1 AS4323.1—1995 Stationary source emissionS$election of sampling positians

T AS 4323[1].1—1995 Amdt 1-1995 Stationary source emissions Selection of
sampling positions

1 ISO 10396:2007 Stationary source emissions Sampling for the automated
determination of gas emission concentrations for permanémdtglled monitoring
systems

I ISO 10012:2003 Measurement management systerRequirements for measurement
processes and measuring equipment

1 USEPA - Method 1i Sampleand Velocity Traverses for Stationary Sour(2300).
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1.24

1.25

1.26

1)

)

3)

(4)

()

Measurement of flow rates by CEM

The volumetric flow rates by CEM of the gas stream must be undertaken in
accordance with an appropriate standard.

Note Appropriate standards include:

il

ISO 10780:1994 Stationary source emissiofds Measurement of velocity and volume
flowrate of gas streams in ducts

ISO 14164:1999 Stationary source emissiods Determination of the volume flowrate
of gas streams in ductsAutomated method

USEPA Method 2 Determindion of Stack Gas Velocity and Volumetric flowrate
(TypeS Pitot tube)2000).

USEPA Method 2A Direct Measurement of Gas Volume Through Pipes and Small
Ducts(2000).

Measurement of gas concentrations by CEM

The concentrations of gas in the gas stream by CEM must be undertaken in
accordance with an appropriate standard.

Note Appropriate standards include:

il

USEPA Method 3A Determination of oxygen and carbon dioxide concentrations in
emissions from stationary sources (instrumental analyzer proce(R0@§).

USEPA Method 3C Determination of carbon dioxide, methane, nitrogen, and oxygen
from stationary sourcefd 996).

ISO 12039:2001 Stationary source emissiods Determination of carbon monoxide,
carbon dioxide and oxygeh Performance characteristics dn calibration of
automated measuring system

Frequency of measurement by CEM

Measurements by CEM must be taken frequently enough to produce data
that is representative and unbiased.

If part of the CEM equipment is not operating for a period, readings taken
during periods when the equipment was operating may be used to estimate
data on a pro rata basis for the period that the equipment was not operating.

Frequency of measurement will also be affected by the nature of the
equipment.

Exampé

If the equipment is designed to measure only one substance, for example, carbon dioxide or
methane, measurements might be made every minute. However, if the equipment is
designed to measure different substances in alternate time periods, measurements might be
made much less frequently, for example, every 15 minutes.

The CEM equipment must operate for more than 90% of the period for
which it is used to monitor an emission.

In working out the period during which CEM equipment is being used to
monitor for the purposes of subsection (4), exclude downtime taken for the
calibration of equipment.
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Division 1.3.3 Operation of method 4 (Periodic Emissions

Monitoring)

Subdivision 1.3.3.1 Method 4 (PEM)

Whereas CEM systems are designed to measure real-time emissions estimates,
Periodic Emissions Monitoring (PEM) systems are designed to measure emissions at
periodic intervals (e.g. daily, weekly, monthly measurements) over a specified period.
The equations for calculating emissions from flow rate and gas concentration data is
closely related to that of the CEM approach, however the frequency of measurement
and operational time of PEM is less than for CEM.

1.27

(1)

(2)

(3)

(4)

()

Method 4 (PEM) & estimation of emissions

To obtain an estimate of the mass emissions rate of methane, carbon dioxide
or nitrous oxide released at the time of measurement at a monitoring site
within the area occupied for the operation of a facility, the formula in
subsection 1.21 (1) must be applied.

The mass of emissions estimated under the formula must be converted into
CO,-etonnes.

The average mass emissions rate for the gas measured in CO,-e tonnes per
hour for a year must be calculated from the estimates obtained under
subsection (1).

The total mass of emissions of the gas for the year is calculated by
multiplying the average emissions rate obtained under subsection (3) by the
number of hours during the year when the site was operating.

If method 1 is available for the source, the total mass of emissions of the
gas for a year calculated under this section must be reconciled against an
estimate for that gas from the site for the same period calculated using
method 1 for that source.
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Example: Periodic (e.g. monthly sampling regime) emissions monitoring of GHrom fugitive
emissions associated with underground coal mining

Measurement MM Pt FR Cict Gas Tt Emission Emission
(time) (CO, (kPa) (M¥/sec) (Vi) constant (degrees estimate estimate

tonnes per Kelvin) (CH, (CO,-e
kilomole) tonnes per | tonnes per

sec) sec)
a b c d e f g H

January 0.01604 101.320 270 0.009 8.314 296.0 1.60E-03 3.37E-02
February 0.01604 101.290 255 0.008 8.314 295.6 1.35E-03 2.83E-02
March 0.01604 101.280 260 0.009 8.314 2954 1.55E-03 3.25E-02
April 0.01604 101.350 275 0.009 8.314 295.1 1.64E-03 3.44E-02
May 0.01604 101.400 280 0.010 8.314 2955 1.85E-03 3.89E-02
June 0.01604 101.320 265 0.008 8.314 294.3 1.41E-03 2.96E-02
July 0.01604 101.260 260 0.008 8.314 294.0 1.38E-03 2.90E-02
August 0.01604 101.400 285 0.011 8.314 294.4 2.08E-03 4.37E-02
September 0.01604 101.500 295 0.012 8.314 295.5 2.35E-03 4.93E-02
October 0.01604 101.330 270 0.009 8.314 295.6 1.61E-03 3.37E-02
November 0.01604 101.450 290 0.013 8.314 296.2 2.49E-03 5.23E-02
December 0.01604 101.280 255 0.007 8.314 296.5 1.18E-03 2.47E-02

To obtain the annual emission estimate the following steps are then taken.

Step 1. Calculate the average emissions rate for the year by summing the monthly emission rate
estimates in column h of table 1 and divide by the number of sample periods:

= (3.37E-02+2.83E-02+3.25E-02+3.44E-02+3.89E-02+2.96E-02+2.90E-02+4.37E-02+4.93E-
02+3.37E-02+5.23E-02+2.47E-02)/12

= 3.59E-02 CO,-¢ tonnes per second

Step 2. The emissions for the year is then calculated by multiplying the average emission rate for the
year in step 1 by the number of seconds in a year, which is 31536000. Therefore:

Emissions for the year = 3.59E-02 x 31536000
=1 130 729 tonnes CO,-¢
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1.28 Calculation of emission factors

PEM data calculated in Method 4 can be used to calculate emission factors for use in
Method 2 by dividing the emissions estimated from a PEM system by the amount of
fuel combusted or raw material produced during the year.

(1) Data obtained from periodic emissions monitoring of a gas stream may be
used to estimate the average emission factor for the gas per unit of fuel
consumed or material produced.

(2) In this section, data means data about:
(@ volumetric flow rates estimated in accordance with section 1.31; or
(b) gas concentrations estimated in accordance with section 1.32; or
(c) consumption of fuel or material input, estimated in accordance with
Chapters 2to 7; or
(d) material produced, estimated in accordance with Chapters 2 to 7.

Example

If the annual methane emissions from an underground coal mine was 1130729 tonnes CO,-e and
2500000 tonnes of Run-of-mine coal was extracted from the mine, the emission factor would be:

EF =1 130 729 tonnes CO,-e / 2 500 000 tonnes ROM coal

EF = 0.45 tonnes CO,-¢ / tonne ROM coal

The calculation of emission factors may apply to a number of industries including
electricity generation and production of industrial products (e.g. nitric acid).

Subdivision 1.3.3.2 Method 4 (PEM) 8 use of equipment

1.29 Overview

PEM systems have a number of specific requirements, including the location of
sampling positions, measuring flow rates and gas concentrations and the frequency
of measurement. These specific components of PEM systems are founded on
internationally recognised standards or methods. The organisations that have been
cited include:

1 Standards Australia (AS)
1 International Organization for Standardization (ISO)

1 United States Environmental Protection Agency (US EPA)
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A detailed list of the standards cited and how to obtain them can be found in
Appendix D.

The following requirements apply to the use of equipment for PEM:

(@) the requirements in section 1.30 about location of the sampling
positions for the PEM equipment;

(b) the requirements in section 1.31 about measurement of volumetric flow
rates in a gas stream;

(c) the requirements in section 1.32 about measurement of the
concentrations of greenhouse gas in the gas stream;

(d) the requirements in section 1.33 about representative data.

1.30 Selection of sampling positions for PEM equipment

The location of sampling positions for PEM equipment must be selected in
accordance with an appropriate standard.

Note Appropriate standards include:
1 AS4323.1—1995 Stationary source emissiofs Selection of sampling positians

1 AS 4323.1-1995 Amdt 1-1995 Stationary source emissiods Selection of sampling
positions

1 ISO 10396:2007 Stationary source emissiofs Sampling for the automated
determination of gas emission concentrations germanentlyinstalled monitoring
systems

1 IS0 10012:2003 Measuremefmanagement syste@sRequirements for measurement
processes and measuring equipment

1 USEPA Method 1 Sample and Velocity Traverses for Stationary Soui2@go).

1.31 Measurement of flow rates by PEM equipment

The measurement of the volumetric flow rates by PEM of the gas stream
must be undertaken in accordance with an appropriate standard.

Note Appropriate standards include:

I 1SO 10780:1994 Stationary source emissioiisMeasurement of velocity and volume
flowrate of gas streams in ducts

1 1SO 14164:1999 Stationary source emissions. Determination of the volume flow rate
of gas streams in ductsaautomated method

1 USEPA Method 2 Determination of stack velocity and volumetric flow rate (T$pe
Pitot tube) (200Q)

1 USEPA Method 2A Direct measurement of gaslume through pipes and small ducts
(2000)

1.32 Measurement of gas concentrations by PEM

The measurement of the concentrations of greenhouse gas in the gas stream
by PEM must be undertaken in accordance with an appropriate standard.

Note Appropriate standards include:
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1 USEPA Method 3A Determination of oxygen and carbon dioxide concentrations in
emissions from stationary sources (instrumental analyser proce(i0@s).

1 USEPA Method 3C Determination of carbon dioxide, methane, nitrogen, and oxygen
from stationary source§1996).

1 1S012039:2001 Stationary source emissioris Determination of carbon monoxide,
carbon dioxide and oxygen Performance characteristics and calibration of an
automated measuring method

1.33 Representative data for PEM

(1) Sampling by PEM must be undertaken during the year for a sufficient
duration to produce representative data that may be reliably extrapolated to
provide estimates of emissions across the full range of operating conditions
for that year.

(2) Emission estimates using PEM equipment must also be consistent with the
principles in section 1.13.

Division 1.3.4 Performance characteristics of equipment

1.34 Performance characteristics of CEM or PEM equipment

(1) The minimum performance characteristics of CEM or PEM equipment must
be measured in accordance with the requirements in this section.

(2) The test procedure specified in an appropriate standard must be used for
measuring the performance characteristics of CEM or PEM equipment.

(3) For the calibration of CEM or PEM equipment, the test procedure must be:
(@) undertaken by an accredited laboratory; or

(b) undertaken by a laboratory that meets requirements equivalent to I1SO
17025; or

(c) undertaken in accordance with applicable State or Territory legislation.

(4) As a minimum requirement, a cylinder of calibration gas must be certified
by an accredited laboratory accredited to 1SO Guide 34:2000 as being
within 2% of the concentration specified on the cylinder label.
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Chapter 2 Fuel combustion

Part 2.1 Preliminary

2.1 Outline of Chapter

The principle greenhouse gas generated by the combustion of fossil fuels for energy
is carbon dioxide. The quantity of gas produced depends on the carbon content of
the fuel and the degree to which the fuel is fully combusted (i.e. the oxidation factor,
which usually ranges between 98% and 99.5%). Small quantities of methane and
nitrous oxide are also produced, depending on the actual combustion conditions.
Methane may be generated when fuel is heated, but only partially burnt, and
depends on combustion temperatures and the level of oxygen present. Nitrous oxide
results from the reaction between nitrogen and oxygen in the combustion air.

The principle purpose of the combustion of fossil fuels in the Australian economy is
for the consumption or use of energy. This chapter addresses the general case of the
estimation of emissions from the combustion of fossil fuels for that purpose.

This Chapter provides for the following matters:
@) emissions released from the following sources:
(i)  the combustion of solid fuels (see Part 2.2);
(i) the combustion of gaseous fuels (Part 2.3);
(iii)  the combustion of liquid fuels (Part 2.4);
(iv)  fuel use by certain industries (Part 2.5);
(b) the measurement of blended fuels (Part 2.6);
(©) the estimation of energy for certain purposes (Part 2.7).

Fuels used as carbon reductantsd for example, as in the production of steeld or as
certain feedstocks are addressed in Chapter 4.

Reporting context

Under subdivision 4.4.5 of the Regulations, Reporters should submit data for each
individual fuel type on the quantity of fuel consumed for:

(a) electricity generation;

(b) transport (excluding international bunker fuels)
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