

















Industrial processes emissions (UNFCCC Category 2)

Industrial processes — chemical industry[’

Division 4.3.5 Titanium dioxide

453 Application

This Division applies to UNFCCC Category 2.B.5 — chemical industry
titanium dioxide production.

454 Available methods

(1) Subject to section 1.18, one of the following methods must be used for

estimating emissions released during a year from the operation of a facility
that is constituted by the production of titanium dioxide:
(a) method 1 under section 4.55;
(b) method 2 under section 4.56;
(¢) method 3 under section 4.57;
(d) method 4 under Part 1.3.

(2) However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

It is intended that methane and nitrous oxide emissions arising from the combustion
of reductants should be estimated using methods described in Chapter 2 — Fuel
Combustion.

Summary of available methods, for estimating emissions from titanium
dioxide production, by emissions of gas type (j)

CO, CH,4 N,O
Method 1 Section 4.55 NO NO
Method 2 Section 4.56 NO NO
Method 3 Section 4.57 NO NO
Method 4 Part 1.3 NO NO

NO = Not occurring.

4.55 Method 1 — titanium dioxide production

Method 1 for emissions of carbon dioxide released from the use of fuels as carbon
reductants in the production of titanium dioxide (UNFCCC Category 2.B.5) is derived
from the methodology used for the National Greenhouse Accounts.

(1) Method 1 is:

Ei= Qi x ECi x EFjj
! 1000

where:
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4.56

4.57

2

E; is the emissions of carbon dioxide released from the fuel type (i) used in
the production of titanium dioxide during the year and measured in CO,.e
tonnes.

Q; is the quantity of each fuel type (i) consumed in the production of
titanium dioxide from the production of titanium dioxide during the year
measured in the appropriate unit and estimated in accordance with:

(a) for solid fuels — Division 2.2.5, or
(b) for gaseous fuels — Division 2.3.6; or
(c) for liquid fuels — Division 2.4.6.

EC,; is the energy content factor of the fuel type (i) used in the production of
titanium dioxide during the year, measured in gigajoules per the unit of
measurement mentioned in column 3 of a table in Schedule 1 for the fuel
type according to source as mentioned in:

(a) for solid fuel combustion — Division 2.2.2; and
(b) for gaseous fuel combustion — Division 2.3.2; and

(c) for liquid fuel combustion for stationary energy purposes — Division
24.2.

EF} is the carbon dioxide emission factor for the fuel type (i) used in the
production of titanium dioxide during the year, including effects of
oxidation, measured in kilograms for each gigajoule according to source as
mentioned in:

(a) for solid fuel combustion — Division 2.2.2; and
(b) for gaseous fuel combustion — Division 2.3.2; and

(c) for liquid fuel combustion for stationary energy purposes — Division
24.2.

If Q;is measured in gigajoules, then EC;is 1.

Method 2 — titanium dioxide production

Method 2 is:

(a) for estimating emissions released in the production of titanium dioxide
using solid fuels during the year — the same as method 2 under
Division 2.2.3; and

(b) for estimating emissions released in the production of titanium dioxide
using gaseous fuels during the year — the same as method 2 under
Division 2.3.3; and

(c) for estimating emissions released in the production of titanium dioxide
using liquid fuels during the year — the same as method 2 under
Division 2.4.3.

Method 3 — titanium dioxide production

Method 3 is:

(a) for estimating emissions released in the production of titanium dioxide
using solid fuels during the year — the same as method 3 under
Division 2.2.4; and
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(b) for estimating emissions released in the production of titanium dioxide
using gaseous fuels during the year — the same as method 3 under
Division 2.3.4; and

(c) for estimating emissions released in the production of titanium dioxide
using liquid fuels during the year — the same as method 3 under
Division 2.4.4.

Division 4.3.6

4.58 Application

Synthetic rutile production

This Division applies to UNFCCC Category 2.B.5 — chemical industry
synthetic rutile production.

459 Available methods

(1) Subject to section 1.18, one of the following methods must be used for
estimating emissions during a year from the operation of a facility that is

constituted by the production of synthetic rutile:

(a) method 1 under section 4.60;
(b) method 2 under section 4.61;
(c) method 3 under section 4.62;
(d) method 4 under Part 1.3.

(2) However, for incidental emission source streams another method may be

used that is consistent with the principles in section 1.13.

Summary of available methods, for estimating emissions from synthetic

rutile production, by emissions of gas type (j)

CO, CH, N,O
Method 1 Section 4.60 NO NO
Method 2 Section 4.61 NO NO
Method 3 Section 4.62 NO NO
Method 4 Part 1.3 NO NO

NA = Not available. NO = Not occurring.

Methane and nitrous oxide emissions arising from the combustion of reductants
should be estimated using methods described in Chapter 2 — Fuel Combustion.

4.60 Method 1 — synthetic rutile production

Method 1 for emissions of carbon dioxide released from the use of fuels as carbon
reductants in the production of synthetic rutile (UNFCCC Category 2.B.5) is derived

from the methodology used for the National Greenhouse Accounts.
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(1) Method 1 is:

Ei= Qi x ECi x EFjj
’ 1000

where:

E; is the emissions of carbon dioxide released as a result of the
consumption of a carbon reductant in the production of synthetic rutile
during the year measured in CO».e tonnes.

Q:is the quantity of each fuel type (i) consumed as a carbon reductant in the
production of synthetic rutile during the year measured in the appropriate
unit and estimated in accordance with:

(a) for solid fuels — Division 2.2.5; or

(b) for gaseous fuels — Division 2.3.6; or

(c) for liquid fuels — Division 2.4.6.

EC; is the energy content factor of the fuel type (i), used in the production
of synthetic rutile during the year, measured in gigajoules per the
appropriate unit for the fuel type according to source as mentioned in:

(a) for solid fuel — Division 2.2.2; and
(b) for gaseous fuel — Division 2.3.2; and
(c) for liquid fuel for stationary energy purposes — Division 2.4.2.

EF} is the carbon dioxide emission factor for the fuel type (i) used in the
production of synthetic rutile during the year, including effects of oxidation,
measured in kilograms for each gigajoule according to source as mentioned
in:

(a) for solid fuel combustion — Division 2.2.2; and

(b) for gaseous fuel combustion — Division 2.3.2; and

(c) for liquid fuel combustion for stationary energy purposes — Division
2.4.2.

(2) If Qiis measured in gigajoules, then EC;is 1.

Example

A synthetic rutile production plant consumes 15,000 tonnes of black coal used as a
reductant during the year. The Reporter elects to use Method 1 (Division 4.3.6) to

calculate carbon dioxide emissions. Emissions are estimated as follows:

Qi x ECi x EFy

Ei=
1000

where:

Ej; is the emissions of carbon dioxide released as a result of the consumption of a carbon reductant in

the production of synthetic rutile during the year measured in CO,-e tonnes.
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4.61

4.62

Q; is the quantity of each fuel type (i) consumed as a carbon reductant in the production of synthetic
rutile during the year measured in the appropriate unit. In this case 15,000 tonnes of black coal was
used as a reductant.

EC; is the energy content factor of the fuel type (i), used in the production of synthetic rutile during
the year, measured as energy content in gigajoules per the appropriate unit. In this case, energy
content for black coal is 27GJ/t, sourced from Part 1 of Schedule 1.

EFj is the carbon dioxide emission factor for the fuel type (i) used in the production of synthetic
rutile during the year, including effects of oxidation, measured in kilograms for each gigajoule. In
this case, the CO, emission factor for black coal is 88.2 kg CO2-e/GJ, sourced from Part 1 of
Schedule 1.

Therefore, to calculate emissions of carbon dioxide in CO,-e tonnes:

For carbon dioxide

=(15000 x 27 x 88.2)/1000

Total emissions of carbon dioxide = 35,721 t CO,-¢

Method 2 — synthetic rutile production

Method 2 is:

(a) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using solid fuels — the
same as method 2 under Division 2.2.3; and

(b) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using gaseous fuels —
the same as method 2 under Division 2.3.3; and

(c) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using liquid fuels — the
same as method 2 under Division 2.4.3.

Method 3 — synthetic rutile production

Method 3 is:

(a) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using solid fuels — the
same as method 3 under Division 2.2.4; and

(b) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using gaseous fuels —
the same as method 3 under Division 2.3.4; and

(c) for estimating emissions released in the consumption of a carbon
reductant in the production of synthetic rutile using liquid fuels — the
same as method 3 under Division 2.4.4.
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4.62A Reporting

The corporation’s report must include information for the facility in relation to
greenhouse gas emissions from the source (UNFCCC category 2.B) during the year
and must identify:

(a) the criteria used by the corporation to estimate the amount of fuel consumed for
the source.

(b) the methods used by the corporation to estimate the industrial process emissions
from the source.

(c) the amount of each greenhouse gas that is emitted.

Additional emissions-related information set out in the table below, based on the
Regulations, should also be reported.

Reporters should refer to the reporting tables under Part 2.7A for the reporting of the
consumption of fossil fuels used as a feedstock or reductant for the purpose of
making a chemical product, facility specific emission factors and the emissions
associated with the consumption of those fossil fuels.

For the reporting of all sources of emissions not covered by this Part, Reporters
should refer to other chapters and parts of these Guidelines for reporting details.
Table: Additional emissions related information: Chemical Industry (UNFCCC
Category 2.B)

Source Method used Information to be reported

Ammonia production Methods 1,2 ,3 Tonnes of ammonia production

(UNFCCC category 2.B.1) s CO, recovered and transferred from
the facility

Nitric acid production Methods 1, 2 and 4 | Tonnes of nitric acid production

(UNFCCC category 2.B.2) * Emission factor (plant type) (tonnes

of CO,-e emissions per tonne of nitric
acid production)

Titanium dioxide production Methods 1, 2,3 Tonnes of titanium dioxide production
and 4
(UNFCCC category 2.B.5)

Synthetic rutile production Methods 1, 2,3 Tonnes of synthetic rutile production
and 4
(UNFCCC category 2.B.5)

Note: Some items in the table in the Regulations have been regrouped with items under Chapter 2 for these
Guidelines.
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Part 4.4 Industrial processes — metal industry

This Part applies to any metal industry that generates emissions of carbon dioxide
through the use of fuels as carbon reductants, as described below. Perfluorocarbon
emissions from aluminium production are also addressed in this part.

The quantities of fuels consumed for industrial process purposes should be
estimated in accordance with the same criteria as has been set out for fuels
consumption in chapter 2.

Other sources of emissions arising from the production of the products listed below,
such as from the combustion of fuels for energy, are not described in this chapter
and must be estimated using the Methods described in other chapters.

Division 4.4.1 Iron and steel production

4.63 Application

This Division applies to UNFCCC Category 2.C.1 — iron and steel
production.

Note Tron and steel production has 2 primary sources of emissions. The emissions are
from the combustion of fuels for making coke and from the use of fuel as a carbon
reductant in iron and steel production. Other sources include emissions from use of
carbonates.

4.64 Purpose of Division

(1) This Division applies to determining emissions released during a year from
the operation of a facility that is constituted by an activity that produces iron
and steel, for example, an integrated steelworks.

(2) An integrated steelworks means a steelworks that produces coke, iron and
steel.

(3) The emissions from the activity are to be worked out as a total of emissions
released from the production of iron and steel and from all other emissions
released from the operation of the activity (including the production of coke
if the activity is an integrated steelworks).

(4) However, the amount of emissions to be applied to UNFCCC
Category 2.C.1 is only the amount of emissions from the use of coke as a
carbon reductant in the iron and steel production estimated in accordance
with section 2.69.

Note The amount of emissions to be applied to other UNFCCC Categories is as provided
for in other provisions of this Determination.

Methane and nitrous oxide emissions arising from the combustion of reductants, if
any, should be estimated using methods described in Chapter 2 — Fuel Combustion.
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4.65 Available methods for iron and steel production
(1) Subject to section 1.18, one of the following methods must be used for
estimating emissions released from the activity during a year:
(a) method 1 under section 4.66;
(b) method 2 under section 4.67,
(c) method 3 under section 4.68;
(d) method 4 under Part 1.3.

(2) However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Summary of available methods, for estimating emissions from iron and
steel production, by emissions of gas type (j)

CO, CH, N,O
Method 1 Section 4.66 NO NO
Method 2 Section 4.67 NO NO
Method 3 Section 4.68 NO NO
Method 4 Method 4 under Part 1.3 | NO NO

NA = Not available. NO = Not occurring.

4.66 Method 1 —iron and steel production

Method 1 sets out the estimation of emissions from a facility producing iron and steel.
It specifies that emissions should be estimated using a carbon mass balance
approach. Method 1 utilises carbon content factors listed in Schedule 1. These
carbon content factors are derived directly from the carbon dioxide emission factors
listed in Chapter 2. There are no carbon content factors specified for products or for
waste by-products. It is intended that these should be estimated by industry based
on the principles of Section 1.13, namely transparency, comparability, accuracy and
completeness.

The carbon mass balance approach requires fuels to be estimated in accordance
with Criterion A — based on quantities of fuels delivered rather than consumed. This
is because criteria AA or AAA cannot be utilised as changes in stocks of fuels are
explicitly taken into account in the mass balance estimation directly.
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Method 1, based on a carbon mass balance approach, is:

Step 1

Step 2

Step 3

Calculate the carbon content in fuel types (i) or carbonaceous input
material delivered for the activity during the year measured in tonnes of
carbon as follows:

%i CCFix Qi

where:

2:;means sum the carbon content values obtained for all fuel types (i) or
carbonaceous input material.

CCF;is the carbon content factor mentioned in Schedule 1 measured in
tonnes of carbon for each appropriate unit of fuel type (i) or
carbonaceous input material consumed during the year from the
operation of the activity.

Qs the quantity of fuel type (i) or carbonaceous input material delivered
for the activity during the year measured in an appropriate unit and
estimated in accordance with criterion A in Division 2.2.5, 2.3.6

and 2.4.6.

Calculate the carbon content in products (p) leaving the activity during
the year measured in tonnes of carbon as follows:

Ep CCFp X Ap

where:

2, means sum the carbon content values obtained for all product
types (p).

CCF, is the carbon content factor measured in tonnes of carbon for each
tonne of product type (p) produced during the year.

A, 1s the quantity of product types (p) produced leaving the activity
during the year measured in tonnes.

Calculate the carbon content in waste by-product types (r) leaving the
activity, other than as an emission of greenhouse gas, during the year,
measured in tonnes of carbon, as follows:

2 CCFrxYr

where:

2, means sum the carbon content values obtained for all waste
by-product types (7).

CCF, is the carbon content factor measured in tonnes of carbon for each
tonne of waste by-product types (7).

Y, is the quantity of waste by-product types (r) leaving the activity during
the year measured in tonnes.
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Step 4  Calculate the carbon content in the amount of the increase in stocks of
inputs, products and waste by-products held within the boundary of the
activity during the year in tonnes of carbon as follows:

2i CCFi XASqi + Zp CCFp XASap + 2 CCFrXASyr

where:
2:has the same meaning as in step 1.
CCF;has the same meaning as in step 1.

A4S, is the increase in stocks of fuel type (i) for the activity and held
within the boundary of the activity during the year measured in tonnes.

2, has the same meaning as in step 2.
CCF), has the same meaning as in step 2.

A4S, is the increase in stocks of product types (p) produced by the
activity and held within the boundary of the activity during the year
measured in tonnes.

2, has the same meaning as in step 3.
CCF, has the same meaning as in step 3.

A4S, is the increase in stocks of waste by-product types (r) produced
from the operation of the activity and held within the boundary of the
activity during the year measured in tonnes.

Step 5 Calculate the emissions of carbon dioxide released from the operation of
the activity during the year measured in CO,-e tonnes as follows:

(a) add the amounts worked out under steps 2, 3 and 4 to work out a
new amount (amount A);

(b) subtract amount A from the amount worked out under step 1 to
work out a new amount (amount B);

(c) multiply amount B by 3.664 to work out the amount of emissions
released from the operation of the activity during a year.

4.67 Method 2 — iron and steel production

(1) Subject to this section, method 2 is the same as method 1.

(2) If a fuel type (i) or carbonaceous input material delivered for the activity
during the year accounts for more than 5% of total carbon input for the
activity based on a calculation using the factors specified in Schedule 1,
sampling and analysis of fuel type (i) or carbonaceous input material must
be carried out to determine its carbon content.

(3) The sampling and analysis is to be carried out using the sampling and
analysis provided for in Divisions 2.2.3, 2.3.3 and 2.4.3 that apply to the
combustion of solid, liquid or gaseous fuels.
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4.68 Method 3 — iron and steel production

(1) Subject to this section, method 3 is the same as method 1.

(2) If a fuel type (i) or carbonaceous input material delivered for the activity
during the year accounts for more than 5% of total carbon input for the
activity based on a calculation using the factors specified in Schedule 1,
sampling and analysis of fuel type (i) or carbonaceous input material must
be carried out to determine its carbon content.

(3) The sampling and analysis is to be carried out using the methods set out in
Divisions 2.2.4, 2.3.4 and 2.4.4 that apply to the combustion of solid, liquid

or gaseous fuels.

Division 4.4.2 Ferroalloy metal

Emissions of CO, occur during ferroalloy production as a result of the use of carbon

reductants such as coke.

4.69 Application

This Division applies to UNFCCC Category 2.C.2 — ferroalloy production.

4.70 Available methods

(1) Subject to section 1.18, one of the following methods must be used for
estimating emissions of carbon dioxide during a year from the operation of
a facility that is constituted by the production of ferroalloy metal:

(a) method 1 under section 4.71;
(b) method 2 under section 4.72;
(c) method 3 under section 4.73;
(d) method 4 under Part 1.3.

(2) However, for incidental emission source streams another method may be

used that is consistent with the principles in section 1.13.

Methane and nitrous oxide emissions arising from the combustion of reductants
should be estimated using methods described in Chapter 2 — Fuel Combustion.

Summary of available methods, for

ferralloy metal production, by emissions of gas type (j)

estimating emissions from

CO, CH, N,O
Method 1 Section 4.71 NO NO
Method 2 Section 4.72 NO NO
Method 3 Section 4.73 NO NO
Method 4 Method 4 under Part 1.3 | NO NO

NO = Not occurring.
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4.71 Method 1 — ferroalloy metal

Method 1 for emissions of carbon dioxide released from the use of fuels as carbon
reductants in the production of ferroalloy metals (UNFCCC Category 2.C.2) is

derived from the methodology used for the National Greenhouse Accounts.

4.72

(D)

)

€)

Method 1 is:

B = Qi x EGCi x EFj
’ 1 000

where:

E; is the emissions of carbon dioxide released from the consumption of a
carbon reductant in the production of ferroalloy metal during the year,
measured in CO»-¢ tonnes.

Q; is the quantity of each carbon reductant (i), used in the production of
ferroalloy metal during the year, measured in the appropriate unit and
estimated in accordance with:

(a) for solid fuels — Division 2.2.5; or

(b) for gaseous fuels — Division 2.3.6; or

(c) for liquid fuels — Division 2.4.6.

EC; is the energy content factor of carbon reductant type (i), measured in
gigajoules per the appropriate unit of reductant used in the production of
ferroalloy metal during the year.

EF; is the emission factor of carbon reductant type (i), measured in
kilograms of CO2-¢ per gigajoule of reductant used in the production of the
ferroalloy metal during the year.

In subsection (1):

(a) subject to subsection (3), for the factor EC;— the energy content
factor of a carbon reductant means the energy content factor for that
reductant as mentioned in Division 2.2.2; 2.3.2 or 2.4.2; and

(b) for the factor EF; — the emission factor of each carbon reductant

means the emission factor for that reductant as mentioned in Division
22.2,2320r24.2.

If Q;is measured in gigajoules, then EC;is 1.

Method 2 — ferroalloy metal

Method 2 is:

(a) for estimating emissions released from carbon reductants used in
the production of ferroalloy metal using solid fuels — the same as
method 2 under Division 2.2.3; and

(b) for estimating emissions released from carbon reductants used in the
production of ferroalloy metal using gaseous fuels — the same as
method 2 under Division 2.3.3; and
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(c) for estimating emissions released from carbon reductants used in
the production of ferroalloy metal using liquid fuels — the same as
method 2 under Division 2.4.3.

4.73 Method 3 — ferroalloy metals

Method 3 is:

(a) for estimating emissions released from carbon reductants used in the
production of ferroalloy metal using solid fuels — the same as
method 3 under Division 2.2.4; and

(b) for estimating emissions released from carbon reductants used in the
production of ferroalloy metal using gaseous fuels — the same as
method 3 under Division 2.3.4; and

(c) for estimating emissions released from carbon reductants used in the
production of ferroalloy metal using liquid fuels — the same as
method 3 under Division 2.4.4.

Division 4.4.3 Aluminium (carbon dioxide emissions)

4.74 Application

This Division applies to UNFCCC Category 2.C.3 — aluminium
production.

Subdivision 4.4.3.1 Aluminium — emissions from consumption of
baked carbon anodes in aluminium production

Method 1 for carbon dioxide emissions from aluminium production is intended to
reproduce the method set out in the 2006 IPCC Guidelines for National Greenhouse
Gas Inventories, which is drawn from the International Aluminium Institute
Greenhouse Gas Protocol. As for fuels combusted for energy, Methods 2 and 3 for
the category provide for sampling and analysis of fuels in accordance with Chapter 2
to determine facility-specific carbon content factors to be applied in estimating

emissions.

4.75 Available methods

(1) Subject to section 1.18, for estimating emissions of carbon dioxide released
during a year from the operation of a facility that is constituted by the
production of aluminium involving the consumption of baked carbon
anodes, one of the following methods must be used:

(a) method 1 under section 4.76;
(b) method 2 under section 4.77,
(c) method 3 under section 4.78;

(d) method 4 under Part 1.3.
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4.76

(2) However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Available methods, for estimating emissions from aluminium involving
the consumption of baked carbon anodes, by emissions of gas type (j)

CO, CH, N,O
Method 1 Section 4.76 NO NO
Method 2 Section 4.77 NO NO
Method 3 Section 4.78 NO NO
Method 4 Method 4 under Part | NO NO
1.3

NA = Not available. NO = Not occurring.

Method 1 — aluminium (baked carbon anode consumption)
Method 1 is:

Ei=Aix EFj

where:

E; is the emissions of carbon dioxide released from aluminium smelting and
production involving the consumption of baked carbon anodes during the
year measured in CO;-¢ tonnes.

A; 1s the amount of primary aluminium produced in tonnes during the year.

EF; is the carbon dioxide emission factor for baked carbon anode
consumption, measured in CO,-e¢ tonnes for each tonne of aluminium
produced during the year, estimated in accordance with the following
formula:

100 - Sa- Ash.
100

EFii= (NAC x ( J x 3.664

where:

NAC is the amount of carbon consumed from a baked carbon anode
consumed in the production of aluminium during the year, worked
out at the rate of 0.413 tonnes of baked carbon anode consumed for
each tonne of aluminium produced.

S, is the sulphur content in baked carbon anodes consumed in the
production of aluminium during the year, and taken to be an amount
equal to 2% of the weight of the baked carbon anodes consumed.

Ash, is the ash content in baked carbon anodes consumed in the
production of aluminium during the year, and taken to be an amount
equal to 0.4 % of the weight of the baked carbon anodes consumed.
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a4.77

(1

2

4.78

(D

2

Method 2 — aluminium (baked carbon anode consumption)

Subject to this section, method 2 is the same as method 1 under
section 4.76.

In applying method 1 under section 4.76, the method for sampling and
analysing the fuel type (i) for the factors NAC, S, and Ash, must be

determined by sampling and analysing the fuel type for sulphur and ash
content, as the case may be, in accordance with:

(a) for solid fuels — method 2 in Division 2.2.3; and
(b) for gaseous fuels — method 2 in Division 2.3.3; and
(c) for liquid fuels — method 2 in Division 2.4.3.

Method 3 — aluminium (baked carbon anode consumption)

Subject to this section, method 3 is the same as method 1 under
section 4.76.

In applying method 1 under section 4.76, the method for sampling and
analysing fuel type (i) for the factors NAC, S, and Ash, must be determined
by sampling and analysing the fuel type for sulphur and ash content, as the
case may be, in accordance with:

(a) for solid fuels — method 3 in Division 2.2.4; and

(b) for gaseous fuels — method 3 in Division 2.3.4; and

(c) for liquid fuels — method 3 in Division 2.4.4.

Subdivision 4.4.3.2 Aluminium — emissions from production of baked

4.79

(D

carbon anodes in aluminium production

Available methods

Subject to section 1.18, for estimating emissions of carbon dioxide released
during a year from the operation of a facility that is constituted by the
production of aluminium involving the production of baked carbon anodes,
one of the following methods must be used:

(a) method 1 under section 4.80;
(b) method 2 under section 4.81;
(c) method 3 under section 4.82;
(d) method 4 under Part 1.3.

(2) However, for incidental emission source streams another method may be

used that is consistent with the principles in section 1.13.
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Available methods, for estimating emissions from aluminium involving
the production of baked carbon anodes, by emissions of gas type (j)

CO, CH,4 N,O
Method 1 Section 4.80 NO NO
Method 2 Section 4.81 NO NO
Method 3 Section 4.82 NO NO
Method 4 Method 4 under Part | NO NO
1.3

NO = Not occurring.

4.80 Method 1 — aluminium (baked carbon anode production)
Method 1 is:

2Q: (100 — Si— Ashi
BA X BAX 100

Eij=(GA - Hw - BA - WT) x 3.664 + x 3.664

where:

E; is the emissions of carbon dioxide released from baked carbon anode
production for the facility during the year.

GA is the initial weight of green anodes used in the production process of
the baked carbon anode.

Hw is the weight of the hydrogen content in green anodes used in the
production of the baked carbon anode during the year measured in tonnes.

BA is the amount of baked carbon anode produced during the year
measured in tonnes.

WT is the amount, in tonnes, of waste tar collected in the production of
baked carbon anodes during the year.

20; is the quantity of fuel type (i), measured in the appropriate unit,
consumed in the production of baked carbon anodes during the year and
estimated in accordance with the requirements set out in the following
Divisions:

(a) if fuel type (i) is a solid fuel — Division 2.2.5;

(b) if fuel type (i) is a gaseous fuel — Division 2.3.6;

(c) if fuel type (i) is a liquid fuel — Division 2.4.6.

S; is the weight of sulphur in fuel type (i) consumed in the production of
baked carbon anodes during the year, worked out as equal to 2% of the
weight of the fuel.

Ash; is the ash content in reductant fuel type (i) consumed in the production
of baked carbon anodes during the year, worked out as equal to 0.4% of the
weight of the fuel.
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4.81

4.82

(1

2

(D

2

Method 2 — aluminium (baked carbon anode production)

Subject to this section, method 2 is the same as method 1 under
section 4.80.

In applying method 1 under section 4.80, the method for sampling and
analysing fuel type (i) for the factors S; and Ash; must be determined by
sampling and analysing the fuel type for sulphur and ash content, as the
case may be, in accordance with:

(a) for solid fuels — method 2 in Division 2.2.3; and
(b) for gaseous fuels — method 2 in Division 2.3.3; and
(c) for liquid fuels — method 2 in Division 2.4.3.

Method 3 — aluminium (baked carbon anode production)

Subject to this section, method 3 is the same as method 1 under
section 4.80.

In applying method 1 under section 4.80, the method for sampling and
analysing the fuel type (i) for the factors S; and Ash; must be determined by
sampling and analysing the fuel type for sulphur and ash content, as the
case may be, in accordance with:

(a) for solid fuels — method 3 in Division 2.2.4; and

(b) for gaseous fuels — method 3 in Division 2.3.4; and

(c) for liquid fuels — method 3 in Division 2.4.4.

Division 4.4.4 Aluminium (perfluoronated carbon

compound emissions)

Method 1 for perfluorocarbon emissions is based on national average emission
factors estimated from the National Greenhouse Accounts.

Method 2 and Method 3 are to be drawn from the US Environment Protection
Agency, Protocol for Measurement of Tetrafluoromethane (CF,) and
Hexafluoroethane (C,Fs) Emissions from Primary Aluminium Production as
referenced in the International Aluminium Institute Greenhouse Gas Protocol.

4.83

Application

This Division applies to UNFCCC Category 2.C.3 — aluminium
production.
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Subdivision 4.4.4.1 Aluminium — emissions of tetrafluoromethane in

4.84

4.85

(1

2

aluminium production

Available methods

Subject to section 1.18, one of the following methods must be used for
estimating emissions of tetrafluoromethane released during a year from the
operation of a facility that is constituted by the production of aluminium:

(a) method 1 under section 4.85;
(b) method 2 under section 4.86;
(c) method 3 under section 4.87.
Note There is no method 4 for this provision.

However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Summary of available methods, for estimating tetrafluoromethane
emissions aluminium production, by emissions of gas type (j)

Tetrafluoromethane

Method 1 Section 4.85

Method 2 Section 4.86

Method 3 Section 4.87

Method 1 — aluminium (tetrafluoromethane)

Method 1 is:

4.86

Eij =Ai x EFij

where:

E;; is the amount of emissions of tetrafluoromethane released from primary
aluminium production during the year measured in CO;-e tonnes.

A; is the amount of primary aluminium production during the year measured
in tonnes.

EFj; is 0.26, which is the emission factor for tetrafluoromethane measured
in CO;-e tonnes for each tonne of aluminium produced during the year.

Method 2 — aluminium (tetrafluoromethane)

Method 2 is the Tier 2 method for estimating perfluorocarbon emissions as
set out in the Perfluorocarbon protocol.
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4.87

Method 3 — aluminium (tetrafluoromethane)

Method 3 is the Tier 3 method for estimating facility-specific
perfluorocarbon emissions as set out in the Perfluorocarbon protocol.

Subdivision 4.4.4.2 Aluminium — emissions of hexafluoroethane in

4.88

4.89

(1

2

aluminium production

Available methods

Subject to section 1.18, one of the following methods must be used for
estimating emissions of hexafluoroethane released during a year from the
operation of a facility that is constituted by the production of aluminium:

(a) method 1 under section 4.89;
(b) method 2 under section 4.90;
(c) method 3 under section 4.91.

Note There is no method 4 for this provision.

However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Summary of available methods, for estimating hexafluoroethane
emissions aluminium production, by emissions of gas type (j)

Hexafluoroethane
Method 1 Section 4.89
Method 2 Section 4.90
Method 3 Section 4.91

Method 1 — aluminium production (hexafluoroethane)
Method 1 is:

Ei = Ai x EFj

where:

E;; is the emissions of hexafluoroethane released from primary aluminium
production during the year measured in CO;-¢ tonnes.

A; is the amount of primary aluminium production during the year measured
in tonnes.

EFjis 0.05, which is the emission factor for hexafluoroethane measured in
CO»-e tonnes for each tonne of aluminium produced during the year.
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4.90

491

Method 2 — aluminium production (hexafluoroethane)

Method 2 is the Tier 2 method for estimating facility-specific
perfluorocarbon emissions as set out in the Perfluorocarbon protocol.

Method 3 — aluminium production (hexafluoroethane)

Method 3 is the Tier 3 method for estimating facility-specific
perfluorocarbon emissions as set out in the Perfluorocarbon protocol.

Division 4.4.5 Other metals

This Division applies to the production of metal, other than iron and steel, ferro-alloy
metal and aluminium, that involves the use of fuels as carbon reductants.

4.92

4.93

(1

2

Application

This Division applies to Source 2 (UNFCCC Category 2.C.4) — other
metals.

Available methods

Subject to section 1.18, one of the following methods must be used for
estimating emissions of carbon dioxide from the use of carbon reductants
during a year from the operation of a facility that is constituted by the
production of metals other than aluminium, ferroalloys and iron and steel:

(a) method 1 under section 4.94;
(b) method 2 under section 4.95;
(c) method 3 under section 4.96;
(d) method 4 under Part 1.3.

However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Summary of available methods, for estimating emissions from other
metal production, by emissions of gas type (j)

CO, CH, N,O
Method 1 Section 4.94 NO NO
Method 2 Section 4.95 NO NO
Method 3 Section 4.96 NO NO
Method 4 Method 4 under Part | NO NO
1.3

NO = Not occurring.
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4.94

Method 1 — other metals

Method 1 for emissions of carbon dioxide released from the use of fuels as carbon
reductants in the production of other metals (UNFCCC Category 2.B.5) is derived
from the methodology used for the National Greenhouse Accounts.

4.95

(1

)

€)

Method 1 is:

B = Q: x ECi x EFi
! 1 000

where:

E; is the emissions of carbon dioxide released from the consumption of a
carbon reductant in the production of a metal other than aluminium,
ferroalloys and iron and steel during the year measured in the appropriate
unit.

Q; is the quantity of each carbon reductant type (i) consumed in the
production of the metal during the year, measured in the appropriate unit
and estimated in accordance with the requirements set out in the following
Divisions:

(a) if fuel type (i) is a solid fuel — Division 2.2.5;

(b) if fuel type (i) is a gaseous fuel — Division 2.3.6;

(c) if fuel type (i) is a liquid fuel — Division 2.4.6.

EC; is the energy content factor of the carbon reductant type (i) measured in

gigajoules per the appropriate unit for the reductant used in the production
of the metal during the year.

EF; is the emission factor of each carbon reductant type (i) measured in
kilograms of CO,-e for each gigajoule of reductant consumed in the
production of the metal during the year.

In subsection (1):

(a) subject to subsection (3), for EC;— the energy content factor of a
carbon reductant means the energy content factor for that reductant as
mentioned in Divisions 2.2.2, 2.3.2 or 2.4.2; and

(b) for EF;— the emission factor of each carbon reductant means the
emission factor for that reductant as mentioned in Divisions 2.2.2, 2.3.2
or2.4.2.

If Qi1s measured in gigajoules, then EC; is 1.

Method 2 — other metals

Method 2 is:

(a) for estimating emissions released from carbon reductants consumed
in the production of other metals using solid fuels — the same as
method 2 under Division 2.2.3; and

(b) for estimating emissions released from carbon reductants consumed in
the production of other metals using gaseous fuels — the same as
method 2 under Division 2.3.3; and
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(c) for estimating emissions released from carbon reductants consumed
in the production of other metals using liquid fuels — the same as
method 2 under Division 2.4.3.

4 .96 Method 3 — other metals

Method 3 is:

(a) for estimating emissions released from carbon reductants consumed
in the production of other metals using solid fuels — the same as
method 3 under Division 2.2.4; and

(b) for estimating emissions released from carbon reductants consumed in
the production of other metals using gaseous fuels — the same as
method 3 under Division 2.3.4; and

(c) for estimating emissions released from carbon reductants consumed
in the production of other metals using liquid fuels — the same as
method 3 under Division 2.4.4.

4.96A Reporting

The National Greenhouse and Energy Reporting Regulations 2008, Division 4.4
specifies information relating to greenhouse gas emissions that must be included in a
registered corporation’s report for a reporting year if the corporation’s group meets a
threshold in subsection 13 (1) of the Act for that year.

The corporation’s report must include information for the facility in relation to
greenhouse gas emissions from the source during the year and must identify:

(a) the criteria used by the corporation to estimate the amount of fuel consumed for
the source;

(b) the methods used by the corporation to estimate the greenhouse gas emissions
from the source;

(c) the additional emissions-related information listed in the Regulations; and
(d) the amount of each greenhouse gas that is emitted.

Reporters should refer to the reporting tables under Part 2.7A for the reporting of the
consumption of fossil fuels used as a feedstock or reductant for the purpose of
making a metal product, facility specific emission factors and the emissions
associated with the consumption of those fossil fuels.

For the reporting of all sources of emissions not covered by this Part, Reporters
should refer to other chapters and parts of these Guidelines for reporting details.
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Table: Additional emissions related information: Metal Products (UNFCCC

Category 2.C)

Source

Method used

Information to be reported

Aluminium Production (UNFCCC
Category 2.C.3)

Methods 2 and 3

Facility specific CF, emissions
factor (tonnes of CO,-e emitted per

tonne of aluminium production)

Facility specific C,F¢ emissions
factor (tonnes of CO,-e emitted per

tonne of aluminium production)

Guidelines.

Note: Some items in the table in the Regulations have been regrouped with items under Chapter 2 for these
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gases

Part 4.5 Industrial processes — emissions of

hydrofluorocarbons and
sulphur hexafluoride gases

Emissions of hydrofluorocarbon or sulphur hexafluoride gases arise as fugitive

emissions from the use of equipment, such as refrigeration, that contain these gases.

4.97

4.98

Application

This Part applies to UNFCCC Category 2.F— emissions of
hydrofluorocarbons and sulphur hexafluoride gases.

Available method

There is only Method 1 for this category.

(1

2

4.99

4.100

Subject to section 1.18, method 1 under section 4.102 must be used for
estimating emissions of hydrofluorocarbons or sulphur hexafluoride during
a year from the operation of a facility that is constituted by synthetic gas
generating activities.

However, for incidental emission source streams another method may be
used that is consistent with the principles in section 1.13.

Note There is no method 2, 3 or 4 for this Part.
Meaning of hydrofluorocarbons
Hydrofluorocarbons means any of the hydrofluorocarbons listed in the

table in regulation 2.04 of the Regulations.

Meaning of synthetic gas generating activities

Only a subset of Reporters need to report estimates of emissions of
hydrofluorocarbon gases. This reflects the assessment that the benefits of reporting
may not exceed the costs of measurement in many instances given the large number
of appliances that contain relatively small refrigerant charges, and the small share of
total emissions that these emission sources would represent for many companies
and facilities.

Emissions of hydrofluorocarbon gases need only be estimated if:

(@)

hydrofluorocarbon gases are used in the equipment types specified in
4.102(4);
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(b) the equipment type contains a refrigerant charge of more than 100
kilograms of refrigerants for each unit;

(c) the refrigerants have a weighted-average Global Warming Potential of
over 1000; and

(d) the equipment is operated by a facility attributable to an ANZSIC

classification listed in 4.100(b).
All users of SFg should report SFg emissions.

Hydrofluorocarbons
(1) Synthetic gas generating activities, for emissions of hydrofluorocarbons,
are activities of a facility that:
(a) require the use of any thing:
(i) mentioned in paragraph 4.16 (1) (a) of the Regulations; and

(i) containing a refrigerant charge of more than 100 kilograms of
refrigerants for each unit; and

(ii1)) using a refrigerant that is a greenhouse gas with a Global
Warming Potential of more than 1 000; and

(b) are attributable primarily to any one of the following ANZSIC industry
classifications:

(1) food product manufacturing (ANZSIC classification,
Subdivision 11);

(i) beverage and tobacco product manufacturing (ANZSIC
classification, Subdivision 12);

(i) retail trade (ANZSIC classification, Division G);

(iv) warehousing and storage services (ANZSIC classification,
number 530);

(v) wholesale trade (ANZSIC classification Division F);
(vi) rental, hiring and real estate services (ANZSIC classification,

Division L).
Sulphur hexafluoride
(2) Synthetic gas generating activities, for emissions of sulphur hexafluoride,

are any activities of a facility that emit sulphur hexafluoride.

4,101 Reporting threshold

These thresholds are intended to limit the application of the Part because of the large
number of diverse and minor sources of emissions for this category.

For paragraph 4.22 (1) (b) of the Regulations, the threshold mentioned in
column 3 of an item in the following table resulting from a provision of this
Determination mentioned in column 2 of that item is a reporting threshold.
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gases
Item Provision in Determination Threshold
1 Subparagraph 100 kilograms for each unit
4.100 (1) (a) (i1) (hydrofluorocarbons)
2 Subsection 4.100 (2) Any emission (sulphur hexafluoride)
4,102 Method 1

HFC and SFs emissions should be estimated separately according to Method 1.

)

3)

4)

(1) Method 1 is:
Ejk = StOijk X ij

where:

Ej is the emissions of gas type (j), either hydrofluorocarbons or
sulphur hexafluoride, summed over each equipment type (k) during a year
measured in CO,-e tonnes.

Stockj, is the stock of gas type (j), either hydrofluorocarbons or
sulphur hexafluoride, contained in equipment type (k) during a year
measured in CO»-¢ tonnes.

Lj 1s the default leakage rates for a year of gas type (j) mentioned in
columns 3 or 4 of an item in the table in subsection (4) for the equipment
type (k) mentioned in column 2 for that item.

For the factor Stockj, an estimation of the stock of synthetic gases
contained in an equipment type must be based on the following sources:

(a) the stated capacity of the equipment according to the manufacturer’s
nameplate;

(b) estimates based on:
(1) the opening stock of gas in the equipment; and

(i) transfers into the facility from additions of gas from purchases of
new equipment and replenishments; and

(i11) transfers out of the facility from disposal of equipment or gas.

For equipment type (k), the equipment are the things mentioned in
subregulation 4.16 (1) of the Regulations.

For subsection (1), columns 3 and 4 of an item in the following table set out
default leakage rates of gas type (j), for either hydrofluorocarbons or
sulphur hexafluoride, in relation to particular equipment types (k)
mentioned in column 2 of the item:
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Item Equipment type (k) Default annual leakage rate of gas (j)

Hydrofluorocarbons Sulphur hexafluoride

1 Commercial air 0.09
conditioning

2 Commercial refrigeration 0.23
Industrial refrigeration 0.16

4 QGas insulated switchgear 0.005
and circuit breaker
applications

Both the type and quantity of hydrofluorocarbon or SFg contained in the equipment
should be shown on the equipment compliance plate. Quantities of
hydrofluorocarbon should be converted into CO,-e using the Global Warming
Potentials listed in Schedule 3.

The estimated stock of synthetic gases within equipment may be estimated from the
stated nameplate capacity of the equipment.

The stock may also be estimated from mass balance calculations based on the
opening stock of gas; transfers into the facility from additions of gas from purchases
of new equipment and replenishments; and transfers out of the facility from disposal
of equipment or gas.

Alternatively, emissions may be estimated from data on replenishments of gases in
equipment as a proxy for leakage and using an assumption that the stock levels of
gases within the equipment are maintained at constant levels in order to maintain
constant operating efficiency levels.

4.102A Reporting

The National Greenhouse and Energy Reporting Regulations 2008, Div 4.4 specifies
information relating to greenhouse gas emissions that must be included in a
registered corporation’s report for a reporting year if the corporation’s group meets a
threshold in subsection 13 (1) of the Act for that year.

The corporation’s report must include information for the facility in relation to
greenhouse gas emissions from the source (UNFCCC category 2F) during the year
and must identify:

(a) the amount of each greenhouse gas that is emitted.
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Chapter 5 Waste (UNFCCC Category 6)

Part 5.1 Preliminary

5.1 Outline of Chapter

This Chapter provides for UNFCCC Category 6 (waste) as follows:

(a) Part 5.2 provides for emissions released from solid waste disposal on
land — UNFCCC Category 6.A;

(b) Part 5.3 provides for emissions released from wastewater handling
(domestic and commercial) — UNFCCC Category 6.B.2;

(c) Part 5.4 provides for emissions released from wastewater handling
(industrial) — UNFCCC Category 6.B.1;

(d) Part 5.5 provides for emissions released from waste incineration —
UNFCCC Category 6.C.

Throughout the Waste chapter, emissions of CO, generated from waste
management are considered to be from biomass sources and therefore do not need
to be estimated. For example, landfill gas comprises both methane and carbon
dioxide but only the methane component should be reported.

Carbon dioxide produced from the flaring of methane from landfill gas or other
emission sources in this chapter is also considered as having been derived from
biomass sources and should not be reported.

Emissions of all gases arising from other, non-waste processes from the facility —
such as emissions from the combustion of fuels for energy — must be estimated using
methods described in the appropriate chapter of these Guidelines.
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Part 5.2 Emissions released from solid waste
disposal on land — UNFCCC
Category 6.A

Division 5.2.1 Preliminary

5.2 Application

This part applies to UNFCCC Category 6.A — emissions released from solid
waste disposal on land.

5.3

Available methods

(1) Subject to section 1.18 for estimating emissions released from the operation
of a facility that is constituted by a landfill during a year:

(a)

(b)

(©)

subject to paragraph (c), one of the following methods must be used for
emissions of methane from the landfill (other than from flaring of
methane):

(1) method 1 under section 5.4;
(1)) method 2 under section 5.15;
(iii)) method 3 under section 5.18; and

one of the following methods must be used for emissions for each gas
type released as a result of methane flared from the operation of the
landfill:

(i) method 1 under section 5.19;
(i1) method 2 under section 5.20;
(iil)) method 3 under section 5.21; and

method 1 under section 5.22 must be used for emissions from the
biological treatment of solid waste at the landfill.

(2) Under paragraph (1) (b), the same method must be used for estimating
emissions of each gas type.

3)

For incidental emission source streams another method may be used that is
consistent with the principles in section 1.13.

Note There is no method 4 for paragraphs (a) and (b) and no methods 2, 3 or 4 for
paragraph (1) (¢). It is proposed that a method 4 will be developed in the future.
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Summary of available methods, by emissions of gas type (j)

CO; CHg4 N2O
Solid waste disposal at landfill
Method 1 NA Section 5.4 NO
Method 2 NA Section 5.15 NO
Method 3 NA Section 5.18 NO
Method 4 NA NA NO
Methane flared from the operation of the landfill
Method 1 NA Section 5.19 Section 5.19
Method 2 NA Section 5.20 Section 5.20
Method 3 NA Section 5.21 Section 5.21
Method 4 NA NA NA
Biological treatment of solid waste at the landfill
Method 1 NA Section 5.22 Section 5.22

NA = Not available or Not applicable. NO = Not occurring.

Division 5.2.2 Method 1 — emissions of methane released
from landfills
5.4 Method 1 — methane released from landfills (other than from

flaring of methane)

Method 1 is consistent with the methods used for Australia’s National Greenhouse
Accounts. It is intended that methane generated from solid waste disposal is
estimated using data on the receipt of solid waste materials at the landfill and the Tier
2 First Order Decay (FOD) model provided in the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories, except in certain circumstances specified below.

The quantity of methane generated from solid waste disposal is estimated using a
carbon mass balance approach consistent with the IPCC Tier 2 first order decay
(FOD) model (IPCC 2006). Methane is generated by the decay of the degradable
organic carbon stock in the landfill site and reflects waste disposal activity over many
decades. The concept of the carbon stock model approach is illustrated in Figure 1.

Methane generated from the landfill at any point in time depends on the stock of
degradable organic carbon inside the landfill. The opening stock of degradable
organic carbon decays over the year (AC,s) resulting in the generation of landfill gas
with the remainder going to the year’s closing stock. Additionally, degradable organic
carbon enters the landfill system through the deposition of new waste during the
reporting year C,. A portion of the newly deposited degradable organic carbon
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decays in the reporting year AC, and the remainder contributes to the closing stock
of degradable organic carbon C.s.

Figure 1: Carbon stock model flow chart

Opening ADDITIONS LOSSES
stock of Emissions
degradable due to decay
rarhon »  of opening
stock

A C,. Closing stock
I\:)\;)(())gé g;;i?rl’ of degradable
textiles, sludge, New Emissions carboré
nappies, rubber deposition of due to decay cs
and leather and degradable > ofnewly
other carbon carbon deposited

c, ~ carbon

Principal method for estimation of emissions

The total change in degradable organic carbon stock is estimated simultaneously
with estimated methane generation.

Methane generated at the landfill:
CHy gen = (AC4(t) + ACq(t)) x F x 1.336 x 21

Degradable organic carbon lost through decay during the year t:
ACos(t)z Cos(t) X (1' e k)

AC ()= C,(t) x [1- e~ kx(13- M) /12]

Accumulated degradable organic carbon at the landfill at the end of the

year

Ces(t) = Cos(t) — ACus(t) + Ca(t) — AC,(1)

Where:
CHy gen 18 the quantity of methane generated at the landfill
(in tonnes of CO;-¢)
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AC,(?) 1s the quantity of degradable organic carbon from
newly deposited waste arriving at the landfill lost through
decay (decomposition) (in tonnes)

AC,s(?) 1s the quantity of degradable organic carbon from
the opening stock of carbon at the landfill lost through
decay (decomposition) (in tonnes)

F is the fraction of CH4, by volume, generated in landfill
gas (and equal to 0.5)

1.336 is the conversion factor from a mass of C to a mass of
CH,4

C,s(®) is the quantity of degradable organic carbon
accumulated in the landfill at the beginning of the year
t (in tonnes)

C.(1) is the quantity of degradable organic carbon
accumulated in the landfill at the end of the year t (in
tonnes)

C.(1) is the quantity of degradable organic carbon in

newly deposited waste at the landfill during the year t
(in tonnes)

The opening stock of degradable organic carbon for a year
G, 1s equal to the closing stock C,(#-1) of the previous
year

M = month when decay process commences (= 7)

k = methane generation constant

t = year ¢ (reporting year)

The IPCC states that the FOD model uses a compact and elegant approach
to the estimation of CH, generated in any given year. This is done by adding
the newly deposited waste (C,) into the disposal site in one year to the waste
left over from the previous year (which is taken as the current year’s opening
stock — Cs). The CH, generation for the year is then calculated from this
‘running total’ of the degradable organic carbon remaining in the site.
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The basis for this approach lies in the first order reaction. With a first order
reaction the amount of product (here degradable organic carbon decomposed
- AC,4(t) + ACs(t)) - is always proportional to the amount of reactant (here Cos
+ C,).

Alternative method for estimation of emissions

Section 5.4 also sets out the circumstances in which an alternative approach
to the estimation of emissions will apply. The alternative approach will apply
a facility that captures methane generated by the landfill and where the
estimates of the quantity of methane captured for combustion (either at the
landfill or elsewhere) exceed 75 per cent of the estimated emissions
generated by the landfill according to the application of the Tier 2 FOD model.

If the 75 per cent threshold is exceeded, (that is, if the quantity of methane
captured exceeds 75 per cent of the estimated methane generated at the
landfill) then it is intended that emissions would be estimated as [1/0.75]
multiplied by the quantity of methane captured.

This mixed approach ensures that where a more accurate estimate of
emissions generated by the landfill is available — ie based on the quantity of
emissions captured — that this better data is substituted for the Tier 2 FOD
model-generated emissions data.

The choice of 75 per cent as the threshold value reflects advice in the
Department of Environment and Heritage publication, National Pollution
Inventory — Emission Estimation Manual for Municipal Solid Waste (MSW)
Landfills, Version 1.2, May 2005, that this constitutes the most common
assumption about capture efficiency of landfill sites.

It is intended that Reporters will be able to use direct emissions monitoring
systems to establish higher capture efficiencies and to establish emissions
directly. This will require the development of direct monitoring methods for
landfills. None have been specified in the Determination. Further
development work and consultation is required to establish the
appropriateness of various monitoring techniques before their inclusion.
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(1

2

3)

“4)

For subparagraph 5.3 (1) (a) (i), method 1 is:
Ej - |:CH4*_ 7/ (Qcap T Qﬂared T Qtr)j| X (I_OF)

where:
E; is emissions of methane released by the landfill during the year .

CH,’ is the estimated quantity of methane in landfill gas generated by the
landfill during the year as determined under subsection (2) and measured in
CO,-¢ tonnes.

y is the factor 6.784 x 10™ x 21 converting cubic metres of methane at
standard conditions to CO»-€e tonnes.

O.qp 1s the quantity of methane in landfill gas captured for combustion from
the landfill during the year and measured in cubic metres in accordance
with Division 2.3.6.

Ofarea 18 the quantity of methane in landfill gas flared from the landfill
during the year and measured in cubic metres in accordance with
Division 2.3.6.

0O 1s the quantity of methane in landfill gas transferred out of the landfill
during the year and measured in cubic metres in accordance with
Division 2.3.6.

OF is the oxidation factor (0.1) for near surface methane in the landfill.

cap

For subsection (1), if is less than or equal to 0.75, then:

4gen

CH4*: CH4gen

where:

CH ., is the quantity of methane in landfill gas generation released from
the landfill during the year estimated in accordance with subsection (5) and
measured in tonnes CO»-e.

For subsection (1), if & is greater than 0.75 then:
4gen

. 1
CH = .
4 7/Qcap x (0'75j

where:

y is the factor 6.784 x 10 x 21 converting cubic metres of methane at
standard conditions to CO»-€e tonnes.

O.qp 1s the quantity of methane in landfill gas captured for combustion from
the landfill during the year and measured in cubic metres in accordance
with Division 2.3.6.

For subsections (1) and (3), Q.4 1s to be calculated in accordance with
Division 2.3.6.
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(5) For subsection (2), CHageen must be calculated using:

(a) the Tier 2 first order decay model (the Tier 2 FOD model) in
Volume 5, Chapter 3 of the 2006 IPCC Guidelines; and

(b) estimates, in accordance with sections 5.5 to 5.14, of the following:

(1) the tonnage of total solid waste received at the landfill during the
year (see section 5.5);

(i1) the composition of the solid waste received at the landfill during
the year (see section 5.9);

(i11) the degradable organic carbon content of the solid waste received
at the landfill by waste type (see section 5.12);

(iv) the opening stock of degradable organic carbon in the solid waste
at the landfill at the start of the first reporting period for the
landfill (see section 5.13);

(v) methane generation constants (k values) for the solid waste at the
landfill (see section 5.14).

Measurement of quantities of degradable organic carbon deposited at landfill

The quantities of degradable organic carbon deposited at the landfill by waste type
are calculated according to the following equation:

Where:

Ctl(i) (t) = szwaste X FStream(j) X F(i) x DOC 0]

C.) (1) 1s the quantity of degradable organic carbon by waste type (i), in
tonnes

Quwaste 1 the total waste disposed to landfill in year t, in tonnes (Sections 5.5
—5.8)

Fsieam) 1 the fraction of total waste in each waste stream (j) (Section 5.9 —
5.10)

F) is the fraction of waste type (1) in each stream (j) (Section 5.11)

DOC g is the fraction of degradable organic carbon by waste type (i)
(Section 5.12)

Sections 5.5 — 5.8 set out the criterion available for the data for total waste volumes
received that is required for the estimation of emissions using the IPCC Tier 2 FOD
model. The data may, in principle, be classified according to similar criteria set out
for the classification of quantities of fuels and other raw materials.

5.5

Criteria for estimating tonnage of total solid waste

For subparagraph 5.4 (5) (b) (i), the tonnage of total solid waste received at
the landfill during the year is to be estimated using one of the following
criteria:

(a) as provided in section 5.6 (criterion A);
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(b) asprovided in section 5.7 (criterion AAA);
(c) asprovided in section 5.8 (criterion BBB).

5.6 Criterion A

For paragraph 5.5 (a), criterion A is:

(a) the amount of solid waste received at the landfill during the year as
evidenced by invoices; or

(b) if the amount of solid waste received at the landfill during the year is
measured in accordance with State or Territory legislation applying to
the landfill — that measurement.

5.7 Criterion AAA

For paragraph 5.5 (b), criterion AAA is the direct measurement of quantities
of solid waste received at the landfill during the year using measuring
equipment calibrated to a measurement requirement.

5.8 Criterion BBB

For paragraph 5.5 (c), criterion BBB is the estimation of solid waste
received at the landfill during the year in accordance with industry
estimation practices (including the use of accepted industry weighbridges)
that meet the general criteria in section 1.13.

5.9 Composition of solid waste

Sections 5.9 — 5.10 set out data requirements for the composition of the waste data
split between waste streams. Data required include volumes of (a) municipal solid
waste (b) commercial and industrial and (c) construction and demolition.

It is intended that Reporters should adopt the classifications adopted for state-based
levy systems where applicable and, if not:

. class waste from transfer stations as commercial and industrial;
. class all council collections as municipal solid waste;
. class mixed load deliveries of domestic and commercial waste according to

the dominant source.

Cover material such as soil and other inorganic loads should not be reported.

(1) For subparagraph 5.4 (5) (b) (ii), the composition of solid waste received at
the landfill during the year must be classified by waste stream in accordance
with subsection 5.10 (1) and an estimate of tonnage for each waste stream
must be provided in accordance with subsection 5.10 (2).
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(2) For each waste stream classification there must be a further classification in
accordance with section 5.11 showing the waste mix types in each waste
stream, expressed as a percentage of the total tonnage of solid waste in the
waste stream.

5.10 Waste streams

(1) For subsection 5.9 (1), the waste streams are:
(a) municipal solid waste stream; or
(b) commercial and industrial waste stream; or
(c) construction and demolition waste stream.

(2) For subsection 5.9 (1), the tonnage of each waste stream must be estimated:

(a) by using criterion A in section 5.6, criterion AAA in section 5.7 or
criterion BBB in section 5.8 to calculate the percentage of each waste
stream in relation to the total tonnage of solid waste at the landfill; or

(b) by using the percentage values in columns 3 to 10 of an item in the
following table for each waste stream in column 2 for the item for the
State or Territory in which the landfill is located.

Item Waste stream NSW VIC QLD WA SA TAS ACT NT
% % % % % % % %
1  Municipal solid 31 36 43 26 36 57 43 43
waste
2 Commercial and 42 24 14 17 19 33 42 14
industrial

3 Construction 27 40 43 57 45 10 15 43
and demolition

5.11 Waste mix types

(1) For subsection 5.9 (2), the waste mix types are as follows:
(a) food;
(b) paper and paper board;
(c) textiles;
(d) garden and park;
(¢) wood and wood waste;
(f) sludge;
(g) nappies;
(h) rubber and leather;
(1) concrete, metal, plastic and glass.

(2) The percentage of the total waste volume for each waste mix type
mentioned in column 2 of an item in the following table must be estimated
by using:

(a) sampling techniques in accordance with the general sampling criteria
set out in section 5.16; or

263



Waste (UNFCCC Category 6)
Emissions released from solid waste disposal on land — UNFCCC Category 6.A

(b) the default percentages in columns 3, 4 and 5 for the item for each
waste stream.

Item Waste mix type Municipal Commercial Construction
waste stream and industrial and
% waste stream demolition
% waste stream
%
1 Food 26 6 -
2 Paper and paper board 26 55 3
3 Garden and park 10 3 2
4 Wood and wood waste 2 14 6
5 Textiles 4 2 -
6  Sludge - 3 -
7  Nappies 6 - -
8 Rubber and Leather - 1 -
9 Concrete, metal, 26 16 89

plastic and glass

5.12 Degradable organic carbon content

For subparagraph 5.4 (5) (b) (iii), the amount of the degradable organic
carbon content of the solid waste at the landfill must be estimated by using
the degradable organic carbon values in column 3 of an item in the
following table for each waste mix type in column 2 for that item.

Item Waste mix type Degradable organic carbon value
1 Food 0.15
2 Paper and cardboard 0.40
3 Garden and green 0.20
4 Wood 0.43
5 Textiles 0.24
6 Sludge 0.05
7 Nappies 0.24
8 Rubber and Leather 0.39
9 Concrete, metal, plastic 0.00

and glass
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5.13

Opening stock of degradable organic carbon

The calculation of the opening stock of carbon in a landfill in any given year requires

historical data on quantities and composition of waste sent to landfill in all prior years
of the landfill's operation. These data may not be available in all instances. Section
5.13 sets out the methods that can be applied in determining the opening stock of
carbon. Additional assistance will be provided by the OSCAR system for reporters
wishing to calculate their opening stocks.

5.14

For subparagraph 5.4 (5) (b) (iv), the amount of opening stock of
degradable organic carbon at the landfill at the start of the first reporting
period for the landfill must be estimated in accordance with the Tier 2 FOD
model mentioned in subsection 5.4 (5):

(a) Dby using the details of the total tonnage of solid waste (broken down
into waste stream and waste mix type) received at the landfill each year
over the lifetime of the landfill until the start of the first reporting
period for the landfill; or

(b) if the operator of a landfill is unable to comply with paragraph (a) —
by using the following information in relation to the landfill:

(1) the number of years that the landfill has been in operation;

(i1)) the estimated annual tonnage of solid waste received at the
landfill over the lifetime of the landfill until the start of the first
reporting period for the landfill;

(ii1)) the State or Territory in which the landfill is located.

Methane generation constants — (k values)

For subparagraph 5.4 (5) (b) (v), the methane generation constants
(k values) for solid waste at a landfill in a State or Territory mentioned in
column 2 of an item in the following table are the constants set out in
column 4 for a waste mix type mentioned in column 3 for the item.

Item State/Territory Waste mix type k values
1 NSW Food 0.185
Paper and cardboard 0.06
Garden and Green 0.10
Wood 0.03
Textiles 0.06
Sludge 0.185
Nappies 0.06
Rubber and Leather 0.06
2 VIC, WA, SA, TAS, Food 0.06
ACT Paper and cardboard 0.04
Garden and Green 0.05
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Item State/Territory Waste mix type k values
Wood 0.02
Textiles 0.04
Sludge 0.06
Nappies 0.06
Rubber and Leather 0.04
3 QLD, NT Food 04
Paper and cardboard 0.07
Garden and Green 0.17
Wood 0.035
Textiles 0.07
Sludge 0.4
Nappies 0.07
Rubber and Leather 0.07
Division 5.2.3 Method 2 — emissions of methane released

Subdivision 5.2.3.1 methane released from landfills

5.15

from landfills

Method 2 — methane released from landfills (other than from
flaring of methane)

Section 5.15 sets out Method 2, which is based on the method published in the IPCC
2000 Good Practice Guidance and Uncertainty Management in National Greenhouse

Gas Inventories.

where:

(1) For subparagraph 5.3 (1) (a) (ii), method 2 is:

E, = [CHyp - 7(Quy + Quuua +Q,)] x (1-OF)

E; is the emissions of methane released by the landfill during the year
measured in CO»-e tonnes.

CH 4., 1s the estimated quantity of methane in landfill gas generated by the
landfill during the year as calculated under subsection (2) and measured in
CO;-e tonnes.

y is the factor 6.784 x 10 x 21 converting cubic metres of methane at
standard conditions measured to CO,-¢e tonnes.

O.qp 1s the quantity of methane in landfill gas captured for combustion from
the landfill during the year measured in cubic metres in accordance with
Division 2.3.6.
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Ofarea 18 the quantity of methane in landfill gas flared from the landfill
during the year measured in cubic metres in accordance with Division 2.3.6.

0O, 1s the quantity of methane in landfill gas transferred out of the landfill
during the year measured in cubic metres in accordance with Division 2.3.6.

OF is the oxidation factor (0.1) for near surface methane in the landfill.

(2) For subsection (1), CHygn must be calculated in accordance with
equation 5.1 in Chapter 5 of the publication entitled /PCC 2000 Good
Practice Guidance and Uncertainty Management in National Greenhouse
Gas Inventories published by the IPCC:

Under methods 2 and 3, reporters need to measure their gas flow rates in
accordance with guidelines specified in sections 5.16 and 5.17 and use the approach
set out below to determine a facility-specific k value (methane generation constant).

EQUATIONS.1

CHagen = 2 [(A @ k ® Quue(x) @ Ly) x ¢ 5]
for Initial year (x) to reporting year (t)

Where:

A =(1-¢¥) /k; normalisation factor which corrects the summation
k = Methane generation constant and determined according to:

k@A™ _ QL) e M) =0

Where:

Lo = Methane generation potential (see below)

M, = Mass of decomposable refuse affected by the test well, tonnes
O, = Final stabilized flow rate, m’/year

A = Average age of the refuse tested, years

e = Base number for natural logarithms (2.718)

Quaste(X) = Total waste disposed in year X (tonnes)
L, (x) = Methane generation potential and determined according to:

[MCF (x) ® {Ca(x)/Qyuste(x)} ® DOCy @ F x1.336] (tonnes CO,-e/tonnes

waste)

Where:

MCF (x) = Methane correction factor in year x (fraction),
reflecting the degree of management of the landfill site (use a value
of 1).

Ca(x) = is the quantity of degradable organic carbon in newly
deposited waste at the landfill during the year x (in tonnes)

DOCy = Fraction of DOC dissimilated (use a value of 0.5)

F = Fraction by volume of CH, in landfill gas

1.336 = Conversion from C to CHy

Sum for all years (x)
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3)

4)

)

For the equation mentioned in subsection (2), the estimation of the methane
generation constant (k) must be estimated from sampling and analysis of
landfill gas flow rates in accordance with sections 5.16 and 5.17.

Solid waste and landfill gas, in the landfill must be sampled and analysed
during the year for gas flow rates and gas content in accordance with the
requirements of sections 5.16 and 5.17.

This method may only be used if specific information is available on the
waste mix types at the landfill.

Subdivision 5.2.3.2 Sampling and analysis

5.16

General requirements for sampling under method 2

Section 5.16 sets out that sampling of landfill gas flow rates should be conducted in
accordance with the general sampling provisions of the Determination. Analysis of
landfill gas flow production rates may be undertaken in accordance with US
Environment Protection Agency Method 2E, Determination of landfill gas flow
production rates.

It is not intended that this method represent a periodic or continuous monitoring
approach.

(M

)

3)

“4)
)

5.17
(D)

2

A3)

A sample must be representative of the waste deposited at the landfill and
the gas generated by the waste.

The samples must be collected on enough occasions to produce a
representative sample.

The samples must also be free of bias so that any estimates are neither over
nor under estimates of the true value.

Bias must be tested in accordance with an appropriate standard (if any).

The value obtained from the sample must only be used for the landfill for
which it was intended to be representative.

Standards for analysis

Samples must be analysed to estimate the landfill gas flow rate at the
landfill during the year and the methane concentration in the gas.

The analysis of the landfill gas flow rate must be undertaken in accordance
with USEPA Method 2E — Determination of landfill gas production flow
rates (2000) or an equivalent Australian or international standard.

The analysis of the methane concentration of the landfill gas must be
undertaken in accordance with USEPA Method 3C — Determination of
carbon dioxide, methane, nitrogen, and oxygen from stationary sources
(1996) or an equivalent Australian or international standard.
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Division 5.2.4 Method 3 — emissions of methane released
from solid waste at landfills

5.18 Method 3 — methane released from solid waste at landfills
(other than from flaring of methane)

Section 5.18 sets out Method 3, which is the same as for Method 2, except that the
sampling requirements of the US Environment Protection Agency Method 2E,
Determination of landfill gas flow production rates are applied.

(1) For subparagraph 5.3 (1) (a) (iii) and subject to subsection (2), method 3 is
the same as method 2 under section 5.15.

(2) In applying method 2 under section 5.15, the solid waste at the landfill must
be sampled during the year in accordance with USEPA Method 2E —
Determination of landfill gas production flow rates (2000), or an equivalent
Australian or international standard.

Example: Calculation of emissions from solid waste disposal

A facility constituted by a managed landfill accepting municipal solid waste uses the IPCC FOD model
to determine that the emissions (CHy gn) from the facility are 28,493 tonnes of CO,-e during the year.
Additionally 1,000,000 m* of methane has been captured at the facility (Qcap) during the year for
combustion. On this basis Qcap/CHy gen is assessed to be 50% therefore according to section 5.4 —
subsection 2 of the Determination, CH4* is taken to equal CHy gen.

The reporter elects to use Method 1 (5.2.2 in the National Greenhouse and Energy Reporting
(Measurement) Determination 2008) for methane released from landfills. Emissions are estimated as
follows:

Ej = (CHys * - Y(Qcap + Qftared T Q) X (1-OF)

Where:

E; is emissions of methane (CO,-e) released by the landfill during the year.

CH, * is the estimated quantity of methane in landfill gas generated by the landfill during the year.

y is the factor 6.784 x 10%x 21 converting cubic metres to CO,-¢ tonnes.

Q.4 1s the quantity of methane in landfill gas captured for combustion from the landfill during the year
and measured in cubic metres.

Qfiarea 18 the quantity of methane in landfill gas flared from the landfill during the year and measured in
cubic metres.

0, is the quantity of methane in landfill gas transferred out of the landfill during the year and measured
in cubic metres.

OF is the oxidation factor (0.1) for near-surface methane in the landfill.

Therefore, to calculate emissions of methane in CO, e tonnes :

Total methane generated during the year as estimated using the FOD model = 28,493 tonnes CO,-¢
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Ej = (CH4* - Y(Qcap + Qﬂared + Qtr)) X (I'OF)
= (28,493 - 6.784x10(1,000,000 + 0 + 0)) x (1-0.1)

Total emissions of methane = 12,822 t CO,-¢

Division 5.2.5 Solid waste at landfills — Flaring

5.19 Method 1 — landfill gas flared

Sections 5.19-5.21 set out Methods 1, 2 and 3 for the flaring of methane in landfill
gas. Method 1 is derived from the methods used for the National Greenhouse
Accounts. Methods 2 and 3 rely on the sampling and analysis of the fuel to estimate
the gas composition of the fuel more closely in order to estimate the quantity of
methane flared more accurately.

(1) For subparagraph 5.3 (b) (i), method 1 is:

_ EF,
Ej flared Qﬂared X ECI X 1000

where:

E; flarea 1s the emissions of gas type (j), being methane and nitrous oxide,
released from the landfill from flaring of the methane in landfill gas during
the year measured in CO,-e tonnes.

Oflarea 1s the quantity of methane in landfill gas flared during the year
measured in cubic metres in accordance with Division 2.3.6.

EC;is the energy content of methane in landfill gas in gigajoules per cubic
metre (see Schedule 1).

EFj is the relevant emission factor for gas type (j), being methane and
nitrous oxide, from the combustion of landfill gas in kilograms of CO,-e per
gigajoule (see Schedule 1).

(2) For Qfrea in subsection (1), the methane in landfill gas is taken to constitute
50% of the landfill gas.

5.20 Method 2 — landfill gas flared

(1) For subparagraph 5.3 (1) (b) (i1) and subject to this section, method 2 is the
same as method 1 under section 5.19.

(2) In applying method 1 under section 5.19, Qpares must be determined in
accordance with the sampling and analysis requirements in
Subdivision 2.3.3.2 and the measurement requirements in Division 2.3.6.
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5.21 Method 3 — landfill gas flared

(1) For subparagraph 5.3 (1) (b) (iii) and subject to this section, method 3 is the
same as method 1 under section 5.19.

(2) In applying method 1 under section 5.19, Qpares must be determined in
accordance with the sampling and analysis requirements in Division 2.3.4
and the measurement requirements in Division 2.3.6.

Division 5.2.6 Biological treatment of solid waste

5.22 Method 1 — biological treatment of solid waste at the landfill

Section 5.22 sets out Method 1 for emissions released from the Biological treatment
of solid waste production. The method to be used is described in IPCC 2006
Guidelines for National Greenhouse Gas Inventories Volume 5, Chapter 4.

For paragraph 5.3 (1) (¢), method 1 is the Tier 1 method for measuring
emissions from biological treatment of solid waste set out in Volume 5,
Chapter 4, of the 2006 IPCC Guidelines — equations 4.1 and 4.2:

EQUATION 4.1: Methane emissions from biological treatment
CH,; Emissions =% ;(Q; x EF;)—R
Where:

CH, Emissions = total CH4 emissions in inventory year, tonnes CO,-¢

0O; = mass of wet organic waste treated by biological treatment type i, tonnes

EF = emission factor for treatment 7, tonnes CO,-e/tonne of wet waste treated and
equal to:

e for composting: 0.08

o for anaerobic digestion: 0.02

R = total amount of CH, recovered in inventory year, tonnes CO,-e

EQUATION 4.2: Nitrous oxide emissions from biological treatment
N>O Emissions=%; (Q; X EF})

Where:

N,0 Emissions = total N,O emissions in inventory year, tonnes of CO,-e

0; = mass of wet organic waste treated by biological treatment type Z, tonnes
EF = emission factor for treatment i, tonnes of CO,-e/tonnes of wet waste
treated and equal to:

e for composting: 0.09

e for anaerobic digestion: 0.0
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Part 5.3 Emissions from wastewater handling
(domestic and commercial) —
UNFCCC Category 6.B.2

Division 5.3.1 Preliminary

5.23 Application

5.24

(1

This Part applies to UNFCCC Category 6.B.2 — emissions released from
wastewater handling (domestic and commercial).

Available methods

Subject to section 1.18, for estimating emissions released from the
operation of a facility that is constituted by wastewater handling (domestic
and commercial) (the plant) during a year:

(a) one of the following methods must be used for emissions of methane
from the plant (other than from flaring of methane):

(i) method 1 under section 5.25;
(i1)) method 2 under section 5.26;
(ii1) method 3 under section 5.30; and

(b) one of the following methods must be used for emissions of nitrous
oxide from the plant (other than from flaring of methane):

(1) method 1 under section 5.31;
(i1)) method 2 under section 5.32;
(i11) method 3 under section 5.36; and

Summary of available methods by emissions of gas type (j)

CO; CH, N.O

Domestic and Commercial waste water management

Method 1 NA Section 5.25 Section 5.31
Method 2 NA Section 5.26 Section 5.32
Method 3 NA Section 5.30 Section 5.36
Method 4 NA NA NA

Methane flared from the operation of the facility

Method 1 NA Section 5.37 Section 5.37
Method 2 NA Section 5.38 Section 5.38
Method 3 NA Section 5.39 Section 5.39
Method 4 NA NA NA

NA = Not available. NO = Not occurring.
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(©) one of the following methods must be used for emissions for
each gas type as a result of methane flared from the plant:

(1) method 1 under section 5.37;
(i1)) method 2 under section 5.38;
(ii1) method 3 under section 5.39.

(2) Under paragraph (1) (c), the same method must be used for estimating
emissions of each gas type.

(3) For incidental emission source streams another method may be used that is
consistent with the principles in section 1.13.

Note There is no method 4 for paragraphs (1) (a), (b) and (c).

Division 5.3.2 Method 1 — methane released from
wastewater handling (domestic and
commercial)

5.25 Method 1 — methane released from wastewater handling
(domestic and commercial)

Section 5.25 sets out Method 1 for wastewater handling — domestic and commercial.

Method 1 for wastewater handling is based on the National Greenhouse Accounts
methods, except in certain circumstances, specified below.

Total greenhouse gas emissions from domestic and commercial wastewater are the
sum of emissions from wastewater treatment and sludge treatment. The total quantity
of wastewater treated depends on the size of the population that is generating
wastewater.

Method 1 provides a method for estimating emissions in the absence of data on
Chemical Oxygen Demand (COD) or Biochemical Oxygen Demand (BOD) estimates
of on-site wastewater and sludge.

Section 5.25 sets out that under certain specific circumstances an alternative
estimation approach should apply. These circumstances are for facilities that capture
methane generated by the wastewater handling and where the estimates of the
quantity of methane captured for combustion (either at the facility or elsewhere)
exceed 75 per cent of the estimated emissions generated from the wastewater from
the facility according to the application of the emissions generation model.

The method to be applied in these circumstances is as for the solid waste disposal
method set out in section 5.4.
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As for solid waste disposal, it is intended that Reporters will be able to use direct

emissions monitoring systems to establish higher capture efficiencies and to
establish emissions directly. This will require the development of direct monitoring

methods. None have been specified in this Determination. Further development
work and consultation is required to establish the appropriateness of various

monitoring techniques before their inclusion.

2

3)

(1) For subparagraph 5.24 (1) (a) (i), method 1 is:
Ej - |:CH4* _j/(QcaP T Qﬂared + Qtr)j|

where:

E; is the emissions of methane released by the plant during the year
measured in CO»-¢ tonnes.

CH,  is the estimated quantity of methane in sludge biogas released by the
plant during the year measured in CO,-e tonnes as determined under
subsections (2) and (3).

y is the factor 6.784 x 10™ x 21 converting cubic metres of methane at
standard conditions to CO,-e tonnes.

O..p 1s the quantity of methane in sludge biogas captured for combustion for
use by the plant during the year measured in cubic metres in accordance
with Division 2.3.6.

Ofiarea 1s the quantity of methane in sludge biogas flared during the year by
the plant measured in cubic metres in accordance with Division 2.3.6.

Oy is the quantity of methane in sludge biogas transferred out of the plant
during the year measured in cubic metres in accordance with Division 2.3.6.

Qcap

4gen

CH, =CH

For subsection (1), if is less than or equal to 0.75, then:

4gen

where:

CH 44, is the quantity of methane in sludge biogas produced by the plant
during the year estimated in accordance with subsection (5) and measured
in CO,-¢e tonnes.

For subsection (1), if & is greater than 0.75 then:
4gen

. 1
CH4 = 7Qcap x (0—75j

where:

y is the factor 6.784 x 10 x 21 converting cubic metres of methane at
standard conditions to CO,-€e tonnes.
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O.qp 1s the quantity of methane in sludge biogas captured for combustion by
the plant measured in cubic metres in accordance with Division 2.3.6.

(4) For subsections (1) and (3), Qcp 1s to be calculated in accordance with
Division 2.3.6.

(5) For subsection (2):

4gen wij

CH,,,=|(COD, - COD, - COD,,) x F,, x EF,]|

slij

+[(COD, - COD,, - COD,,) x E,, x EF,|

where:
CODyy is the factor worked out as follows:

COD,_=P x DC,

where:

P is the population served by the operation of the plant during the year
and measured in numbers of persons.

DC, is the quantity in kilograms of COD per capita of wastewater for a
year using a default of 0.0585 tonnes per person.

CH ., 1s the methane generated from commercial wastewater and
sludge treatment by the plant during the year measured in CO;-e
tonnes.

COD,, is the chemical oxygen demand (COD) in wastewater entering
the plant during the year measured in tonnes.

CODy, is the quantity of COD removed as sludge from wastewater and
treated in the plant measured in tonnes of COD.

COD, is the quantity of COD in effluent leaving the plant during the
year measured in tonnes.

F,,, 1s the fraction of COD anaerobically treated by the plant during
the year.

Note 1PCC default fractions for various types of treatment are:

e managed aerobic treatment: 0

e unmanaged aerobic treatment: 0.3

® anaerobic digester/reactor: 0.8

e shallow anaerobic lagoon (<2 metres): 0.2

e deep anaerobic lagoon (>2 metres): 0.8

EF,; is the default methane emission factor for wastewater with a value
of 5.3 CO»-e tonnes per tonne COD.

COD,, is the quantity of COD in sludge transferred out of the plant and
removed to landfill measured in tonnes of COD.

COD,, is the quantity of COD in sludge transferred out of the plant and
removed to a site other than landfill measured in tonnes of COD.
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Fy,, is the fraction of COD in sludge anaerobically treated by the plant
during the year.

Note IPCC default fractions for various types of treatment are:

e managed aerobic treatment: 0

e unmanaged aerobic treatment: 0.3

e anaerobic digester/reactor: 0.8

e shallow anaerobic lagoon (<2 metres): 0.2

e deep anaerobic lagoon (>2 metres): 0.8

EF,; is the default methane emission factor for sludge with a value of
5.3 CO;-e tonnes per tonne COD (sludge).

(6) For subsection (5), an operator of the plant must choose a treatment for F,,,
and estimate the quantity of COD removed from the wastewater as sludge
(CODy).

(7) For subsection (6), the quantity of COD removed as sludge may be
estimated using the following equation:

COD, = VS, x 1.48

where:
VS is the estimated volatile solids in the sludge.

Division 5.3.3 Method 2 — methane released from

wastewater handling (domestic and
commercial)

Division 5.3.3 sets out Method 2 for the estimation of methane emissions from

wastewater handling, which requires estimates of Chemical Oxygen Demand
concentrations in wastewater estimated using general sampling provisions for the
Guidelines and analysis conducted in accordance with listed Australian or
international standards or an equivalent standard. It is likely that many facilities
collect this data routinely for existing regulatory reasons.

5.26 Method 2 — methane released from wastewater handling
(domestic and commercial)

(1) For subparagraph 5.24 (1) (a) (ii) and subject to this section, method 2 is the
same as method 1 under section 5.25.

(2) In applying method 1 under section 5.25, the COD mentioned in
subsection 5.25 (5) must be estimated from wastewater entering the plant
and must be calculated by using:

(a) facility operating data that measures the volumetric influent and
effluent rates and the influent and effluent rates of COD
concentrations; or
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5.27

5.28

(b) if data is available on the biochemical oxygen demand (BOD) in the
wastewater — that data converted to COD in accordance with the
following formula:

COD =2.6 x BOD,

(3) Wastewater used for the purposes of subsection (2), must be sampled and

analysed for COD in accordance with the requirements in sections 5.27,
5.28 and 5.29.

General requirements for sampling under method 2

(1) A sample must be representative of the wastewater and the COD
concentrations at the plant.

(2) The samples must be collected on enough occasions to produce a
representative sample.

(3) The samples must also be free of bias so that any estimates are neither over
nor under estimates of the true value.

(4) Bias may be tested in accordance with an appropriate standard (if any).

(5) The value obtained from the sample must only be used for the plant for
which it was intended to be representative.

Standards for analysis

(1) Samples of wastewater must be analysed for COD in accordance with:
(a) ISO 6060:1989; or
(b) sections 5220B, 5220C or 5220D of APHA (1995); or
(c) anequivalent Australian or international standard.

(2) Samples of wastewater must be analysed for BOD in accordance with:
(@) AS4351.5—1996; or
(b) section 5210B of APHA (1995); or
(c) anequivalent Australian or international standard.

5.29 Frequency of sampling and analysis
Wastewater must be sampled and analysed on at least a monthly basis.
Division 5.3.4 Method 3 — methane released from

wastewater handling (domestic and
commercial)

Division 5.3.4 sets out Method 3 for the estimation of methane emissions from

wastewater handling, which requires estimates of Chemical Oxygen Demand
concentrations in wastewater estimated using sampling and analysis conducted in
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accordance with listed Australian or international standards or an equivalent
standard.

5.30 Method 3 — methane released from wastewater handling
(domestic and commercial)

(1) For subparagraph 5.24 (a) (iii) and subject to subsection (2), method 3 is the
same as method 2 under section 5.26.

(2) In applying method 2 under section 5.26, the wastewater must be sampled
in accordance with AS/NZS 5667.10:1998 or an equivalent Australian or
international standard.

Division 5.3.5 Method 1 — emissions of nitrous oxide
released from wastewater handling
(domestic and commercial)

5.31 Method 1 — nitrous oxide released from wastewater handling
(domestic and commercial)

Section 5.31 sets out Method 1 for the estimation of nitrous oxide emissions.

(1)For paragraph 5.24 (1) (b), method 1 is:
Ej =(N,-N_ - N N,.) x EF . +N_, x EF

tro secij out disij

where:

E; is the emissions of nitrous oxide released from human sewage treated by
the plant during the year measured in tonnes of nitrous oxide and expressed
in CO»-¢e tonnes.

Nin 1s the quantity of nitrogen entering the plant during the year measured in
tonnes of nitrogen, worked out as follows:

N, = Protein x Frac, x P

1

where:

Protein is the annual per capita protein intake in tonnes per person
during the year of the population served by the plant.

Fracp, is the fraction of nitrogen in protein.
P is the population serviced by the plant during the year.

Ny 1s the quantity of nitrogen in sludge transferred out of the plant and
removed to landfill during the year measured in tonnes of nitrogen.

Nuo 1s the quantity of nitrogen in sludge transferred out of the plant and
removed to a site other than landfill during the year measured in tonnes
of nitrogen.
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Nout 1s the quantity of nitrogen leaving the plant in effluent during the
year measured in tonnes of nitrogen.

EF,,.is the emission factor for wastewater treatment.
EF,; 1s the emission factor for nitrogen discharge differentiated by the
discharge environment.

(2) For EF,; in subsection (1), an emission factor of 4.9 tonnes of nitrous
oxide measured in CO,-e per tonne of nitrogen produced may be used.

(3) For EF;.; in subsection (1), an emission factor of 4.9 tonnes of nitrous
oxide measured CO;-¢ per tonne of nitrogen produced may be used.

(4) For Fracp,.in subsection (1), a factor of 0.16 tonnes of nitrogen per tonne of
protein may be used.

(5) For Protein in subsection (1), an annual per capita protein intake of
0.036 tonnes per year may be used.

Division 5.3.6 Method 2 — emissions of nitrous oxide
released from wastewater handling
(domestic and commercial)

Section 5.32-5.35 sets out Method 2 for the estimation of nitrous oxide emissions
from wastewater handling. Method 2 requires the sampling and analysis of nitrogen
quantities in the wastewater and sludge in accordance with listed Australian or
international standards or an equivalent standard. Itis likely that many facilities
collect this data routinely for regulatory reasons.

5.32 Method 2 — nitrous oxide released from wastewater handling
(domestic and commercial)

(1) For subparagraph 5.24 (1) (b) (ii) and subject to this section, method 2 is the
same as method 1 under section 5.31.

(2) In applying method 1 under section 5.31, nitrogen must be calculated by
using facility operating data that measures the volumetric influent and
effluent rates and the influent and effluent rates of nitrogen concentrations.

(3) Wastewater used for the purposes of subsection (2), must be sampled and
analysed for nitrogen in accordance with the requirements in sections 5.33,
5.34 and 5.35.

5.33 General requirements for sampling under method 2

(1) A sample must be representative of the wastewater and the nitrogen
concentrations at the plant.

(2) The samples must be collected on enough occasions to produce a
representative sample.
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(3) The samples must also be free of bias so that any estimates are neither over
nor under estimates of the true value.

(4) Bias must be tested in accordance with an appropriate standard (if any).

(5) The value obtained from the sample must only be used for the plant for
which it was intended to be representative.

5.34 Standards for analysis

(1) Samples of wastewater must be analysed for nitrogen in accordance with:
(@) ISO 11905-1:1997; or
(b) sections 4500-Nors B, 4500-N, C or 4500-N,; D of APHA (1995); or
(c) anequivalent Australian or international standard.

(2) Samples of sludge must be analysed for nitrogen in accordance with:
(a) EN 13342:2000; or
(b) section 4500-N,; B of APHA (1995); or
(c) anequivalent Australian or international standard.

5.35 Frequency of sampling and analysis

Wastewater must be sampled and analysed on at least a monthly basis.

Division 5.3.7 Method 3 — emissions of nitrous oxide
released from wastewater handling
(domestic and commercial)

5.36 Method 3 — nitrous oxide released from wastewater handling
(domestic and commercial)

Section 5.36 sets out Method 3 for the estimation of nitrous oxide emissions from
wastewater handling. Method 3 is very similar to Method 2, except that sampling of
the water and sludge must be undertaken in accordance with listed Australian or
international standards or an equivalent standard.

(1) For subparagraph 5.24 (1) (b) (iii) and subject to subsection (2), method 3 is
the same as method 2 under section 5.32.

(2) In applying method 2 under section 5.32, the wastewater must be sampled
in accordance with AS/NZS 5667.10:1998 or an equivalent Australian or
international standard.

(3) In applying method 2 under section 5.32, the sludge must be sampled in
accordance with ISO 5667-13:1997 or an equivalent Australian or
international standard.
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Division 5.3.8 Wastewater handling (domestic and

commercial) — Flaring

Sections 5.37-5.39 set out Methods 1, 2 and 3 for the flaring of gas. Method 1 is
derived from the methods used for the National Greenhouse Accounts. Methods 2

and 3 rely on the sampling and analysis of the fuel to estimate the gas composition of
the fuel in order to estimate the quantity of methane flared more accurately.

5.37

5.38

5.39

(1

2

(1

2

(1

2

Method 1 — Flaring of methane in sludge biogas from
wastewater handling (domestic and commercial)

For subparagraph 5.24 (1) (c) (i), method 1 is:

_ EF,
Ej ﬂared_Qﬂared X ECI X 1000

where

E; flrea 1s the emissions of gas type (j) released from the plant from flaring
of the methane in sludge biogas from the plant during the year measured in
CO;-e tonnes.

Oftarea 1s the quantity of methane in sludge biogas flared from the plant
during the year measured in cubic metres in accordance with Division 2.3.6.

EC; is the energy content of methane in sludge biogas in gigajoules per
cubic metre (see Schedule 1).

EFj is the relevant emission factor for gas type (j) for methane in sludge
biogas measured in CO;-¢ per gigajoule (see Schedule 1).

For Qfpurea in subsection (1), the methane in sludge biogas is taken to
constitute 70% of the sludge biogas.

Method 2 — flaring of methane in sludge biogas

For subparagraph 5.24 (1) (c) (ii) and subject to this section, method 2 is the
same as method 1 under section 5.37.

In applying method 1 under section 5.37, Qpares must be determined in
accordance with the sampling and analysis requirements in
Subdivision 2.3.3.2 and the measuring requirements in Division 2.3.6.

Method 3 — flaring of methane in sludge biogas

For subparagraph 5.24 (1) (c) (ii1) and subject to this section, method 3 is
the same as method 1 under section 5.37.

In applying method 1 under section 5.37, Qpares must be determined in
accordance with the sampling and analysis requirements in Division 2.3.4
and the measuring requirements in Division 2.3.6.
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Part 5.4 Emissions released from wastewater
handling (industrial) — UNFCCC
Category 6.B.1
Division 5.4.1 Preliminary
5.40 Application
This Part applies to UNFCCC Category 6.B.1 — emissions released from
wastewater handling (industrial).
5.41 Available methods

(1) Subject to section 1.18 one of the following methods must be used for
estimating emissions of methane released from the operation of a facility
(other than by flaring of landfill gas containing methane) that is constituted
by wastewater handling (industrial) (the plant) during a year:

(a) method 1 under section 5.42;
(b) method 2 under section 5.43;
(¢) method 3 under section 5.47.

(2) Subject to section 1.18, one of the following methods must also be used for
estimating emissions of each gas type released as a result of methane in
sludge biogas flared from the operation of the plant during a year:

(a) method 1 under section 5.48;
(b) method 2 under section 5.49;
(¢) method 3 under section 5.50.
(3) Under subsection (2), the same method must be used for estimating

emissions of each gas type.

Summary of available methods, by emissions of gas type (j)

CO, CH, N.O
Domestic and Commercial waste water management
Method 1 NA Section 5.42 NO
Method 2 NA Section 5.43 NO
Method 3 NA Section 5.47 NO
Method 4 NA NA NO
Methane flared from the operation of the facility
Method 1 NA Section 5.48 Section 5.48
Method 2 NA Section 5.49 Section 5.49
Method 3 NA Section 5.50 Section 5.50
Method 4 NA NA NA

NA = Not available. NO = Not occurring.
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(4) For incidental emission source streams another method may be used that is
consistent with the principles in section 1.13.

Note There is no method 4 for subsection (1) or (2).

Division 5.4.2 Method 1 — methane released from
wastewater handling (industrial)

5.42 Method 1 — methane released from wastewater handling
(industrial)

Section 5.42 sets out Method 1 for methane emissions from wastewater handling —
industrial. It is intended that this method applies to industries producing the following
commodities:

. Dairy

° Pulp and Paper

. Meat and Poultry
. Organic chemicals
° Sugar

. Beer

o Wine

o Fruit

. Vegetables

As for domestic and commercial wastewater handling facilities, Method 1 for
wastewater handling is based on the National Greenhouse Accounts methods,
except in certain circumstances.

The method to be applied in these circumstances is as for the solid waste disposal
method set out in section 5.4.
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As for solid waste disposal, it is intended that Reporters will be able to use direct
emissions monitoring systems to establish higher capture efficiencies and to
establish emissions directly. This will require the development of direct monitoring
methods. None have been specified in these Guidelines. Further development work
and consultation is required to establish the appropriateness of various monitoring
techniques before their inclusion.
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(1)

2

3)

“4)

E;= [CH, = 7(Quy + Qus + Q)]

where:

E; is the emissions of methane released from the plant during the year
measured in CO»-¢ tonnes.

CH,  is the estimated quantity of methane in sludge biogas generated by the
plant during the year measured in CO,-e tonnes as determined under
subsections (2) and (3).

y is the factor 6.784 x 10™*x 21 converting cubic metres of methane at
standard conditions to CO,-e tonnes.

O..p 1s the quantity of methane in sludge biogas captured for combustion for
the plant during the year measured in cubic metres in accordance with
Division 2.3.6.

Oftarea 1s the quantity of methane in sludge biogas flared by the plant during
the year measured in cubic metres in accordance with Division 2.3.6.

Oy is the quantity of methane in sludge biogas transferred out of the plant
during the year measured in cubic metres in accordance with Division 2.3.6.

For subsection (1), if ﬁ is less than or equal to 0.75, then:
4gen

CH4* - CH4gen
where:

CH 4., s the quantity of methane in sludge biogas generation for the plant
during the year estimated in accordance with subsection (5) and measured
in CO»-¢e tonnes.

cap

For subsection (1), if is greater than 0.75 then:

4gen

. 1
CH4 = }/Qcap x (0—75j

where:

y is the factor 6.784 x 10™*x 21 converting cubic metres of methane at
standard conditions to CO,-€e tonnes.

O..p 1s the quantity of methane in sludge biogas captured for combustion for
the operation of the plant measured in cubic metres.

For subsections (1) and (3), Q.4 is to be calculated in accordance with
Division 2.3.6.

285

For paragraph 5.4



Waste (UNFCCC Category 6)
Emissions released from wastewater handling (industrial) — UNFCCC Category

6.B.1

(5) For subsection (2) the factor CH g, is estimated as follows:

CH

4gen B

=| (£,,COD_, - COD,) x (F,,, x EE_ .
( y

+/(coD, - €OD,, - COD,,) x F,, x EF,|

tro

where:

2,18

the total COD,,; of wastewater entering the plant.

COD,,; is the COD in wastewater entering the plant related to the production
by the plant of any commodity mentioned in column 2 of the table in
subsection (8) during the year measured in tonnes of COD, worked out as
follows:

CODconi
COD,_, =Prod, x W_ . x ——=
’ o 1 000

where:

Prod; is the total production by the plant of any commodity
mentioned in column 2 of the table in subsection (8) during the year
measured in tonnes.

Ween,i 1s the wastewater generation rate from the production of any
commodity mentioned in column 2 of the table in subsection (8)
produced during the year and measured in cubic metres or kilolitres
per tonne of commodity.

cobD.,,; is the COD concentration in kilograms of COD per cubic
metre of wastewater entering the plant during the year from the
production of any commodity mentioned in column 2 of the table in
subsection (8).

COD, is the quantity of COD removed as sludge from wastewater
during the year measured in tonnes of COD, worked out as follows:

CODslz CODw,i X ]‘:sl

where:

EF,;

COD,,; is the COD in wastewater entering the plant used in the
production of any commodity mentioned in column 2 of the table in
subsection (8) during the year measured in tonnes of COD.

F, is the fraction of COD removed from wastewater as sludge by the
plant during the year.

F,,, is the fraction of COD in wastewater anaerobically treated by the
plant during the year.

is the methane emission factor for industrial wastewater.

CODy,, is the quantity of COD in sludge transferred out of the plant and
removed to landfill during the year measured in tonnes of COD.
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(6)

(7

®)

CODy, is the quantity of COD in sludge transferred out of the plant and
removed to a site other than landfill during the year measured in tonnes of
COD.

F,., is the fraction of COD in sludge anaerobically treated by the plant
during the year.

EF, ; is the methane emission factor for the treatment of sludge by the
plant.

For EF,;1n subsection (5), an emission factor of 5.3 CO;-e tonnes per tonne
of COD may be used.

For EF; in subsection (5), a methane emission factor of 5.3 CO,-e tonnes
per tonne of COD may be used.

For subsection (5), COD must be estimated for a commodity set out in
column 2 of an item in the following table:

(a) by using the default values for Wi, COD.,,; and F,,, set out in
columns 3, 4 and 5 for that item; or

(b) in accordance with industry practice relevant to the measurement of the
quantity of wastewater.

Item Commodity Woaen,i, CODcon;i Fwan
default value default value default value
1 Dairy 5.7 0.9 0.4
2 Pulp and Paper 26.7 0.4 0.0
3 Meat and 13.7 6.1 0.4
Poultry
4 Organic 67.0 3.0 0.1
chemicals
5 Sugar 0.4 3.8 0.3
6 Beer 5.3 6.0 0.5
7  Wine 23.0 1.5 0.0
8  Fruit 20.0 0.2 1.0
9  Vegetables 20.0 0.2 1.0
Division 5.4.3 Method 2 — methane released from

wastewater handling (industrial)

Method 2 — methane released from wastewater handling
(industrial)

Sections 5.43-5.46 set out Method 2 for wastewater handling. Method 2 requires
estimates of Chemical Oxygen Demand concentrations in wastewater estimated
using general sampling provisions for these Guidelines and analysis conducted in
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accordance with listed Australian or international standards or an equivalent

standard.

(1)

2

3)

5.44
(1)

2

3)

“4)
)

5.45
(1)

2

For paragraph 5.41 (1) (b) and subject to this section, method 2 for
wastewater handling (industrial) is the same as method 1 under section 5.42.

In applying method 1 under section 5.42, the COD mentioned in
subsection 5.42 (5) must be estimated from wastewater entering the plant
and must be calculated by using:

(a) facility operating data that measures the volumetric influent rate and
the influent rate of COD concentrations; or

(b) if data is available on the biochemical oxygen demand (BOD) in the
wastewater — that data converted to COD in accordance with the
following formula:

COD =2.6x BOD,

Wastewater used for the purposes of subsection (2), must be sampled and
analysed for COD in accordance with the requirements is sections 5.44,
5.45 and 5.46.

General requirements for sampling under method 2

A sample must be representative of the wastewater and the COD
concentrations at the plant.

The samples must be collected on enough occasions to produce a
representative sample.

The samples must also be free of bias so that any estimates are neither over
nor under estimates of the true value.

Bias must be tested in accordance with an appropriate standard (if any).

The value obtained from the sample must only be used for the plant for
which it was intended to be representative.

Standards for analysis

Samples of wastewater must be analysed for COD in accordance with:
(a) ISO 6060:1989; or

(b) sections 5220B, 5220C or 5220D of APHA (1995); or

(c) anequivalent Australian or international standard.

Samples of wastewater must be analysed for BOD in accordance with:
(a) AS4351.5—1996; or

(b) section 5210B of APHA (1995); or

(c) anequivalent Australian or international standard.
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5.46 Frequency of sampling and analysis

Wastewater must be sampled and analysed on at least a monthly basis.

Division 5.4.4 Method 3 — methane released from
wastewater handling (industrial)

5.47 Method 3 — methane released from wastewater handling
(industrial)

Section 5.47 sets out Method 3 for wastewater handling. The Method requires
estimates of Chemical Oxygen Demand concentrations in wastewater estimated
using sampling and analysis conducted in accordance with listed Australian or
international standards or an equivalent standard.

(1) For paragraph 5.41 (1) (¢c) and subject to subsection (2), method 3 is the
same as method 2 under section 5.43.

(2) In applying method 2 under section 5.43, the wastewater must be sampled
in accordance with AS/NZS 5667.10:1998 or an equivalent Australian or
international standard.

Division 5.4.5 Wastewater handling (industrial) — Flaring
of methane in sludge biogas

Sections 5.48-5.50 set out Methods 1, 2 and 3 for the flaring of methane in sludge
biogas. Method 1 is derived from the methods used for the National Greenhouse
Accounts. Methods 2 and 3 rely on the sampling and analysis of the fuel to estimate
the gas composition of the fuel in order to estimate the quantity of methane flared
more accurately.

5.48 Method 1 — flaring of methane in sludge biogas
(1) For paragraph 5.41 (2) (a), method 1 is:

EF,
Ej flared - Qflared X ECI Xl OOO
where:

Ej fiared 1s the emissions of gas type (j) released from flaring of the methane
in sludge biogas by the plant during the year measured in CO,-e tonnes.

Oftarea 15 the quantity of methane in sludge biogas flared by the plant during
the year measured in cubic metres in accordance with Division 2.3.6.

EC; is the energy content of methane in sludge biogas measured in
gigajoules per cubic metre (see Schedule 1).

EFj is the relevant emission factor for gas type (j) for methane in sludge
biogas in CO,-e tonnes per gigajoule (see Schedule 1).
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2

5.49
(1)

2

5.50
(1)

2

For Qpurea in subsection (1), the methane in sludge biogas is taken to
constitute 70% of the sludge biogas.

Method 2 — flaring of methane in sludge biogas

For paragraph 5.41 (2) (b) and subject to this section, method 2 is the same
as method 1 under section 5.48.

In applying method 1 under section 5.48, Qpares must be determined in
accordance with the sampling and analysis requirements in Subdivision
2.3.3.2 and the measuring requirements in Division 2.3.6.

Method 3 — flaring of methane in sludge biogas

For paragraph 5.41 (2) (c) and subject to this section, method 3 is the same
as method 1 under section 5.48.

In applying method 1 under section 5.48, Qpares must be determined in
accordance with the sampling and analysis requirements in Division 2.3.4
and the measuring requirements in Division 2.3.6.
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Part 5.5 Emissions released from waste

5.51

5.52

5.53

(1

2

3)

4)
)

incineration — UNFCCC Category 6.C

Application

This Part applies to UNFCCC Category 6.C — emissions released from
waste incineration.

Available methods — emissions of carbon dioxide from waste
incineration

Subject to section 1.18 method 1 under section 5.53 must be used for
estimating emissions of carbon dioxide released from the operation of a
facility that is constituted by waste incineration (the plant).

Note There is no method 2, 3 or 4 for this section.

Method 1 — emissions of carbon dioxide released from waste
incineration

Method 1 is:
E, =Q, x CC, x FCC, x OF x 3.664

where:

E; is the emissions of carbon dioxide released from the incineration of waste
type (i) by the plant during the year measured in CO,-e tonnes.

Q; is the quantity of waste type (i) incinerated by the plant during the year
measured in tonnes of wet weight value in accordance with Division 2.3.6.

CC; is the carbon content of waste type (7).

FCC; is the proportion of carbon in waste type (Z) that is of fossil origin.

OF; is the oxidation factor for waste type (i).

If waste materials other than clinical wastes have been incinerated by the

plant, appropriate values for the carbon content of the waste material
incinerated must be derived from Schedule 1.

For CC; in subsection (1), the IPCC default of 0.25 for clinical waste may
be used.

For FCC;in subsection (1), the IPCC default of 0.40 may be used.
For OF; in subsection (1), the IPCC default of 1.00 may be used.
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5.53A Reporting

The corporation’s report must include information for the facility in relation to
greenhouse gas emissions from waste (UNFCCC category 6) during the year and
must identify:

(a) the criteria used by the corporation to estimate the amount of waste disposed for
the source.

(b) the methods used by the corporation to estimate the greenhouse gas emissions
from the source.

(c) the amount of each greenhouse gas that is emitted.

Additional emissions-related information that should be reported, based on the
Regulations, are set out in the table below.

For the reporting of all other scope 1 emission sources, Reporters should refer to
chapters 2, 4 and 5 and other parts of this chapter.

Table: Additional emissions-related information: Waste (UNFCCC Category 6).

Source Method used Information to be reported
Solid waste disposal on land | Method 1 (a) Location of the site by State or Territory
(UNFCCC Category 6.A) (b) Number of years in operation

(¢) Tonnes of waste disposed over the lifetime of
the facility prior to the first year of reporting
(Annual average)

(d) Total tonnes of waste entering the landfill
(e) Tonnes of waste entering the landfill from
(1) municipal sources

(i1) commercial and Industrial sources

(iii) construction sources

() Tonnes of each waste mix type entering the
landfill

(g) Methane (CO,-¢) generated as a result of the
decomposition of the waste

(h) Tonnes of methane CO,-¢ captured for
production of electricity on site

(1) Tonnes of methane CO,-¢e captured and
transferred off site

(j) Tonnes of methane CO,-e flared

Methods 2 and 3 As per method 1, and;
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(a) Facility specific k value

Biological treatment of solid | Method 1 (a) Tonnes of wet waste treated by treatment
waste * method

(b) Tonnes of methane CO,-¢ recovered
Industrial wastewater Method 1 (a) Tonnes of industrial wastewater produced by

(UNFCCC Category 6.B.1)

commodity type
(b) Fraction of wastewater anaerobically treated
(¢) Fraction of COD removed as sludge

(d) Fraction of COD in sludge anaerobically
treated on site

(e) Tonnes of COD transferred off site and
disposed at landfill

(f) Tonnes of COD transferred off site and
disposed at a site other than landfill

(g) Tonnes of methane CO,-¢ captured for
production of electricity on site

(h) Tonnes of methane CO,-¢ captured and
transferred off site

(i) Tonnes of methane CO,-e flared

Methods 2 and 3

As per Method 1, and;
(a) Tonnes of COD entering treatment site

(b) Tonnes of methane (CO,-e) generated from
the decomposition of COD

Domestic and Commercial

Wastewater (UNFCCC
Category 6.B.2)

Method 1

(a) Population served by wastewater treatment
plant

(b) Fraction of COD in wastewater anaerobically
treated

(c) Fraction of COD removed as sludge;

(d) Fraction of COD in sludge anaerobically
treated on site

(e) Tonnes of COD transferred off site and
disposed at landfill

(f) Tonnes of COD transferred off site and
disposed at a site other than landfill

(g) Tonnes of methane CO,-¢ captured for
production of electricity on site

(h) Tonnes of methane CO,-e captured and
transferred off site

(i) Tonnes of methane CO,-e flared

Methods 2 and 3

As per Method 1, and,;
(a) Tonnes COD entering treatment facility

(b) Tonnes of methane (CO,-e) generated from
the decomposition of COD
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Waste incineration Method 1 Tonnes of waste incinerated
(UNFCCC Category 6.C)

Note: Some items in the table in the Regulations have been regrouped from Method 2 to Method 1 for these
Guidelines. *Note this item was not listed in the Regulations, but reflects data sought to enable estimation of
emissions for this source using Method 1.
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Chapter 6 Energy

Part 6.1

Production

6.1 Purpose

The purpose of this Part is to provide for the estimation of the energy
content of energy produced from the operation of a facility during a year.

6.2 Quantity of energy produced

(1) The quantity of an energy produced from the operation of the facility during
the year must be estimated:

(a)
(b)

(©)

(d)

(e)

if the energy is a solid or gaseous fuel — in accordance with industry
practice; or

if the energy is a liquid fuel — by either of the following:
(1) wusing bulk filling meters corrected to 15° celsius;

(1) by the physical measurement of the fuel corrected to its notional
volumetric equivalent at a temperature of 15° celsius; or

if the energy is electricity produced for use in the operation of the
facility — as the difference between:

(1) the amount of electricity produced by the electricity generating
unit for the facility as measured at the unit’s terminals; and

(i) the sum of the amounts of electricity supplied to an electricity
transmission or distribution network measured at the connection
point for the network in accordance with either of the
measurement requirements specified in subsection (3) and the
amount of electricity supplied for use outside the network that is
not supplied to the network; or

if the energy is electricity produced for use outside the operation of the
facility — as the sum of the following:

(i) the amount of electricity supplied to an electricity transmission or
distribution network measured at the connection point to the
network in accordance with either of the measurement
requirements specified in subsection (3);

(i1) the amount of electricity supplied for use outside an electricity
transmission or distribution network that is not supplied to the
network; or

if the energy is electricity supplied to an electricity transmission or
distribution network — as the amount of electricity supplied to the
network measured at the connection point for the network in
accordance with either of the measurement requirements specified in
subsection (3).
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2

3)

Note Energy includes the fuels and energy commodities listed in Schedule 1 to the
Regulations. See the definition of energy in section 7 of the Act and regulation 2.03 of the
Regulations.

For subsection (1), if the fuel is coal, its quantity must be estimated in the
form of saleable coal on a washed basis.

For paragraphs (1) (¢), (d) and (e), the measurement requirements are as

follows:

(a) Chapter 7 of the National Electricity Rules made under the National
Electricity Law set out in the National Electricity (South Australia)
Act 1996;

(b) metering requirements applicable to the region in which the facility is

located.

An example of metering requirements applicable to a region is the Wholesale
Electricity Market Amending Rules in Western Australia’s South West Interconnected

System.

The requirements above are generally sourced from definitions contained in the
National Electricity Rules and current measurement requirements under the
Generator Efficiency Standards program.

6.3
(1)

Energy content of fuel produced

The energy content of a kind of energy (fuel) produced from the operation
of the facility during the year is to be worked out as follows:

Z, =Q, xEC,

where:

Z; is the energy content of fuel type (i) produced during the year and
measured in gigajoules.

Qi 1s the quantity of fuel type (i) produced during the year.

EC; is the energy content factor of fuel type (i), measured as energy content

according to the fuel type measured in gigajoules:

(a) as mentioned in Chapter 2; or

(b) in accordance with Divisions 2.2.3 and 2.2.4 (solid fuels), Divisions
2.3.3 and 2.3.4 (gaseous fuels) or Divisions 2.4.3 and 2.4.4 (liquid
fuels); or

(c) for electricity measured in kilowatt hours, EC;is equal to 0.0036; or

(d) for fuels measured in gigajoules, EC;is equal to 1.

Note Energy includes the fuels and energy commodities listed in Schedule 1 to the

Regulations. See the definition of energy in section 7 of the Act and regulation 2.03 of the
Regulations.
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(2) The amount of electricity produced from the operation of the facility during
the year must be evidenced by invoices, contractual arrangements or
industry metering records.

Estimates of energy produced do not enter emission calculations and will be used for
statistical purposes. Further development of these specifications may be necessary,
however, depending on the development of policy in relation to emissions trading
and, in particular, the use of the concept of upstream liability.

6.3A Reporting

The National Greenhouse and Energy Reporting Regulations 2008, Division 4.4
specifies information relating to energy production that must be included in a
registered corporation’s report for a reporting year if the corporation’s group meets a
threshold in subsection 13 (1) of the Act for that year.

If the operation of a facility of the corporation produces energy during the reporting
year, the corporation’s report must include information for the facility identifying the
type and amount of energy produced during the reporting year.

If the operation of a facility of the corporation produces electricity, the corporation
must report whether the electricity was produced using:

a) thermal generation; or

b) geothermal generation; or
c) solar generation; or

d) wind generation; or

e) water generation; or

f) biogas generation.

The corporation’s report must identify the amount of the electricity that was produced
for use in the facility and produced for use outside the facility.

Information required to be reported, relating to energy production are detailed in the
following tables:

Item Fuels and other energy commodities Energy
production
1 Black coal (other than that used to produce coke)
2 Brown coal
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Item Fuels and other energy commodities Energy
production

3 Coking coal

4 Brown coal briquettes

5 Coke oven coke

6 Coal tar

7 Solid fossil fuels other than those mentioned in items 1 to 5

8 Industrial materials and tyres that are derived from fossil fuels, if
recycled and combusted to produce heat or electricity

9 Non-biomass municipal materials, if recycled and combusted to
produce heat or electricity

10 Dry wood

11 Green and air dried wood

12 Sulphite lyes

13 Bagasse

14 Biomass municipal and industrial materials, if recycled and
combusted to produce heat or electricity

15 Charcoal

16 Primary solid biomass fuels other than those mentioned in items 10
to 15

17 Natural gas distributed in a pipeline

18 Coal seam methane that is captured for combustion

19 Coal mine waste gas that is captured for combustion

20 Compressed natural gas

21 Unprocessed natural gas

22 Ethane

23 Coke oven gas

24 Blast furnace gas

25 Town gas

26 Liquefied natural gas

27 Gaseous fossil fuels other than those mentioned in items 17 to 26

28 Landfill biogas that is captured for combustion (methane only)

29 Sludge biogas that is captured for combustion (methane only)

30 A biogas that is captured for combustion, other than those
mentioned in items 28 and 29 (methane only)

31 Petroleum based oils (other than petroleum based oil used as fuel)

32 Petroleum based greases

33 Crude oil including crude oil condensates

34 Other natural gas liquids

35 Gasoline (other than for use as fuel in an aircraft)

36 Gasoline for use as fuel in an aircraft

37 Kerosene (other than for use as fuel in an aircraft)

38 Kerosene for use as fuel in an aircraft

39 Heating oil

40 Diesel oil

41 Fuel oil

42 Liquefied aromatic hydrocarbons

43 Solvents if mineral turpentine or white spirits

44 Liquefied petroleum gas

45 Naphtha

46 Petroleum coke
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Item Fuels and other energy commodities Energy
production
47 Refinery gas and liquids
48 Refinery coke
49 Petroleum based products other than:
(a) petroleum based oils and petroleum based greases
mentioned in items 31 and 32; and
(b) the petroleum based products mentioned in items 33 to 48.
50 Biodiesel
51 Ethanol for use as a fuel in an internal combustion engine
52 Biofuels other than those mentioned in items 50 and 51
71 Solvents if mineral turpentine or white spirits
72 Bitumen
73 Waxes
74 Carbon black if used as a petrochemical feedstock
75 Ethylene if used as a petrochemical feedstock
76 Petrochemical feedstock other than those mentioned in items 74 and
75
Sulphur
Uranium
Hydrogen
Energy commodities other than those mentioned above and
in the form of steam, compressed air or waste gas acquired either to
produce heat or for another purpose
Reporting Table — Electricity Generation Type
Electricity
produced
Thermal generation
Geothermal generation
Solar generation
Wind generation
Water generation
Biogas generation
Reporting Table — Electricity Use
Electricity
produced

Electricity produced for use in the facility

Electricity

Electricity supplied for use outside an electricity

produced for use transmission or distribution network

outside
facility

the . . - .
Electricity supplied to an electricity transmission or

distribution network

299




Energy
Production

300



Energy

Consumption

Part 6.2 Consumption

6.4

Purpose

The purpose of this Part is to provide for the estimation of the energy
content of energy consumed from the operation of a facility during a year.

Calculating the energy content of fuels and energy commodities consumed is an
intermediate step in the estimation of emissions from fuel combustion using methods

1,2 or 3.

Consequently this data will serve the dual purpose of estimation of energy

consumed and the estimation of emissions.

6.5
(1)

Energy content of energy consumed

The energy content of a kind of energy (fuel) consumed from the operation
of the facility during the year is to be worked out as follows:

Z, =Q; xEC

where:

Z; is the energy content of fuel type (i) consumed during the year and
measured in gigajoules.

Q; is the quantity of fuel type (i) consumed during the year estimated in
accordance with:

(a) Divisions 2.2.5 (solid fuels), 2.3.6 (gaseous fuels) and 2.4.6 (liquid
fuels); or

(b) subsection (2) for electricity.

EC; 1s the energy content factor of fuel type (i), measured as energy content
according to fuel type (i) expressed in gigajoules:
(a) as mentioned in Chapter 2; or

(b) in accordance with Divisions 2.2.3 and 2.2.4 (solid fuels),
Divisions 2.3.3 and 2.3.4 (gaseous fuels) or Divisions 2.4.3 and 2.4.4
(liquid fuels); or

(c) for electricity measured in kilowatt hours, EC;is equal to 0.0036; or

(d) for fuels measured in gigajoules, EC;is equal to 1.

(2) The amount of electricity consumed from the operation of the facility

during the year must be evidenced by invoices, contractual arrangements or
industry metering records.
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6.5A Reporting

The National Greenhouse and Energy Reporting Regulations 2008, Div 4.4 specifies
information relating to greenhouse gas emissions, energy production and energy
consumption that must be included in a registered corporation’s report for a reporting
year if the corporation’s group meets a threshold in subsection 13 (1) of the Act for
that year.

If the operation of a facility of the corporation consumes energy during a reporting
year, the corporation’s report must include information for the facility identifying
separately:

a) the amount and type of energy consumed by means of combustion for:
(i) producing electricity;
(i) producing a chemical product or metal product;

(iii) transport, other than transport that involves the consumption of
international bunker fuel; and

(iv) a purpose other than a purpose mentioned in subparagraphs (i) to (iii);
and

b) the amount of energy consumed by a means other than combustion (if this
amount is greater than 20 tonnes of solid fuel, 13 000 cubic metres of
gaseous fuel or 15 kiloliters of liquid fuel.)

c) the criteria used by the corporation to estimate the amount of the energy
consumed.

d) The methods used to estimate greenhouse gas emissions from the
consumption of energy.

If the operation of a facility of the corporation consumes energy in the production of a
chemical product containing carbon during a year, the corporation’s report for the
facility must include information identifying the amount and type of energy consumed
in the production of the product.

The consumption of solar, water, wind and geothermal energy for electricity
generation should identify the amount of energy of these types subsequently
converted into electricity.
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Fuels and other
energy commodities

Amount of energy
consumed

Criteria used by the

corporation to estimate
the amount of the energy

consumed

The amount of energy consumed from fuels is listed in Chapter 2. The amount

of energy consumed from energy commodities is listed below.

Sulphur combusted
for energy

Solar energy for
electricity generation
Wind energy for
electricity generation
Water energy for
electricity generation
Geothermal energy
for electricity
generation

Uranium

Hydrogen

Electricity purchased
from the grid
Electricity not
purchased from the
electricity grid
Energy commodities
other than those
mentioned above and
in the form of steam,
compressed air or
waste gas acquired
either to produce heat
or for another

purpose
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Chapter 7 Scope 2 emissions

7.1 Outline of Chapter

Chapters 1-5 relate to the estimation of scope 1 emissions.

This chapter concerns Scope 2 emissions which result from activities that generate
electricity, heating, cooling or steam that is consumed by a facility but that do not
form part of the facility.

This Chapter specifies a method of determining scope 2 emissions from the
consumption of electricity purchased from an electricity grid that has been used by
the Greenhouse Challenge Plus for over a decade. The method accommodates
electricity measured either in kilowatt hours or gigajoules.

It is intended that the Scope 2 emissions factors will be updated each year.

7.2 Method 1 — purchase of electricity from network

(1) The following method must be used for estimating scope 2 emissions
released from electricity purchased from an electricity grid and consumed

from the operation of a facility during a year:

EF
Y=Qx——
Q 1000
where:

Y is the scope 2 emissions measured in CO,-e tonnes.

0, subject to subsection (2), is the quantity of electricity purchased from the
electricity grid during the year and consumed from the operation of the

facility measured in kilowatt hours.

EF is the scope 2 emission factor, in kilograms of CO,-e emissions per
kilowatt hour, for the State, Territory or electricity grid in which the

consumption occurs as mentioned in the table below.

Note There is no other method for this section.

(2) For a facility the operation of which is constituted by an electricity
transmission network or distribution network, @ is the quantity of electricity

losses for that transmission network or distribution network during the year.

(3) For Q, if the electricity purchased is measured in gigajoules, the quantity of
kilowatt hours must be calculated by dividing the amount of gigajoules by

0.0036.
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Table 7.2 Indirect (scope 2) emission factors for
consumption of purchased electricity from a grid

Item State, Territory or grid description Emission factor

kg CO»-e/kWh

77 New South Wales and Australian Capital Territory 0.89
78 Victoria 1.22
79 Queensland 0.91
80 South Australia 0.84
81 South West Interconnected System in Western Australia 0.87
82 Tasmania 0.12
83 Northern Territory 0.69

Other Scope 2 Emissions

Scope 2 emissions also arise from heating, cooling, or steam acquired from outside
the facility or from electricity acquired from off-grid sources that do not form part of
the facility.

These Scope 2 emissions may be estimated in consultation with the vendor of the
heating, cooling, steam or electricity from off-grid sources to ensure consistency and
completeness with the vendor’s estimates of scope 1 emissions for those energy
commodities.

Example

A company has operations in NSW and Queensland. A component of the company’s energy use is
electricity purchased from the grid. During the year the NSW operations consumed 11,300,000 kWh of
electricity, while the Queensland operations consumed 14,600,000 kWh. Emissions are estimated as
follows:

Y =Q x EF/1000
where:
Y is the scope 2 emissions.

Q is the quantity of electricity purchased from the electricity grid measured in kilowatt hours. In this
case 11,300,000 kwWh from NSW and 14,600,000 kWh from QLD.

EF is the scope 2 emission factor, in either kilograms of CO, e emissions per kilowatt hour for the State
or Territory in which the consumption occurs as specified in Part 6 of Schedule 1. In this case it is 0.89
kg CO,-e/kWh for NSW and 0.91 CO,-e/kWh for QLD.
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Therefore, to calculate Scope 2 emissions:
For NSW operations
=(11,300,000 x 0.89)/1000
=10,057 t Scope 2 CO,-e
For QLD operations
=(14,600,000 x 0.91)/1000

=13,286 t Scope 2 CO,-e

The scope 2 emission factors are state-based emission factors from on-grid
electricity generation calculated systematically from the physical characteristics of the
electricity grid. The state-based emission factor calculates an average emission
factor for all electricity consumed from the grid in a given state, territory or electricity
grid. All emissions attributable to a state territory or grid’s electricity consumption are
allocated amongst individual consumers in proportion to their relative level of
consumption. In effect, the likelihood of a particular generator supplying a particular
consumer is assumed to reflect each generator’s relative level of supply to the grid.
The reason for this approach is that within an electricity grid it is impossible to
physically trace or control the actual physical source of electricity received by each
customer.

This approach minimises information requirements for the system and produces
factors that are relatively easy to interpret and apply, and which are used to support a
range of specific government programs and policies. Consistent adoption of these
‘physical’ state-based emission factors ensures the emissions generated in each
state are fully accounted for by the end-users of the purchased electricity and double
counting is avoided.

It is recognised that this approach does not serve all possible policy purposes and
that alternative, more data-intensive approaches are possible. Reporters will be able
to provide additional data on a voluntary basis on consumption of certain renewable
products.
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Background to Scope 2 factor estimates
The scope 2 emission factors reflect data that are based on:
e on-grid activity only;
o state-based activity;
¢ annual financial year averages;
e physical characteristics of the electricity supply and demand.

The estimated electricity emission factors have been aligned with the definitions used
in The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard
of the World Resources Institute/World Business Council for Sustainable
Development (the GHG Protocol).

The emission factor for scope 2 is defined in terms of energy sent out on the grid
rather than energy delivered because this effectively ensures that end users of
electricity are allocated only the scope 2 emissions attributable to the electricity they
consume and not the scope 2 emissions attributable to electricity lost in transmission
and distribution. The latter are allocated to the transmission and distribution network.
This follows the GHG Protocol guidance that scope 2 emissions be reported by the
organisation owning or controlling the plant or equipment where the electricity is
consumed. Companies that own or control transmission and distribution networks
report their transmission and distribution loss emissions under scope 2.

The emission factors are calculated as financial year averages based on electricity
generation within each state and territory and take into account interstate electricity
flows (where they exist) and the emissions attributable to those flows. To reduce
volatility scope 2 emission factors are calculated as a three-year moving average.

Scope 2 emissions result from the generation of purchased electricity from each
state’s electricity grid. The emission factor at generation (EFG scope?2') is used to
calculate scope 2 emissions and is defined for state i and financial year t:

Combustion emissions from electricity consumed from the grid in state i (CE _C))

Electricity sent out consumed from the grid in state i (ESO _C))

EFG scope2; =
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Where
‘combustion emissions from electricity consumed from the grid in state 1’
(CE_Cy) and ‘energy sent out consumed from the grid in state i’ (ESO_Cy) are
defined in terms of the state’s electricity grid generation, imports and exports as
follows:

/L (ESO_M!, k (ESO_X;k

r_ t , ¢ ¢

J k
ESO_C!=ESO_P'+) ESO_M',-> ESO_X|,

where
CE_P; is the total CO,-e emissions from fuel combustion at generation attributed to the electricity
generated/produced for the grid in state i in financial year t
CE_P;; is the total CO,-e emissions from fuel combustion at generation attributed to the electricity
generated for the grid in state j in financial year t
ESO_My; is the imports of energy sent out from state j to state i in financial year t. Imports are
calculated from the interregional flows of electricity across the interconnectors published by the
National Electricity Market Management Company (NEMMCO)
ESO_X,xis the exports of energy sent out from state i to state k in financial year t. Exports are
calculated from the inter-regional flows of electricity across the interconnectors published by
NEMMCO
ESO_P;; is the total energy sent out on the grid that is generated within state j in financial year t
ESO _P; is total energy sent out on the grid that is generated within state i in financial year t

The estimated ‘Scope 2’ emission factors for consumption of purchased electricity
use data from Department of Climate Change surveys supplemented with data from
the National Electricity Market Management Company, ABARE and the Energy
Supply Association of Australia. Emission estimates are taken from the National
Greenhouse Accounts. Further detail on the approach to calculating electricity
emission estimates is available in:

National Inventory Report 2006, Volume 1;

Australian Methodology for the Estimation of Greenhouse Gas Emissions and Sinks
2006 — Energy (Stationary Sources).
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Chapter 8 Assessment of uncertainty

Part 8.1 Preliminary

8.1 Outline of Chapter

This Chapter specifies the way in which uncertainty is to be assessed in working out
estimates of emissions released from the operation of a facility.

To standardise the calculation of uncertainty estimates the GHG Protocol guidance
on uncertainty assessment in GHG inventories and calculating statistical parameter
uncertainty (September 2003) v1.0 (the protocol) should be used when estimating
uncertainty of emissions.

There are a number of different sources of uncertainty identified in the protocol -
however corporations are only required to estimate ‘statistical uncertainty’.

Uncertainty must be assessed in accordance with protocol so that the range for an
emissions estimate encompasses the actual amount of the emissions with 95%
confidence.

Uncertainty of emissions should be reported at the corporation level — the protocol
provides a method for the aggregation of uncertainty across emission sources and
facilities. The reporting of uncertainty of emission estimates for individual facilities is
not required.

When estimating the uncertainty attached to emissions estimates calculated using
method 1, Reporters should use the specified uncertainty in emission factors as set
out in part 8.3.

It is intended that additional guidance to assist in standardising the estimation of
uncertainty— for example, for the uncertainty attached to quantities of fuel consumed-
will be provided at a later date.
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Part 8.2 Rules for assessment of uncertainty

8.2

8.3

8.4

(1)

2)

3)

(1)

2)

Purpose of Part

This Part sets out rules that apply in the assessment of uncertainty of
emissions.

Rules about assessment of uncertainty

Subject to this section, the uncertainty of emissions estimates is to be
assessed in accordance with the GHG Protocol guidance on uncertainty
assessment in GHG inventories and calculating statistical parameter
uncertainty (September 2003) v1.0 (the protocol) issued by the World
Resources Institute and the World Business Council on Sustainable
Development.

Estimates need only provide for statistical uncertainty in accordance with
the protocol.

Uncertainty must be assessed so that the range for an emissions estimate
encompasses the actual amount of the emissions with 95% confidence.

Uncertainty to be assessed having regard to all facilities

Uncertainty of estimates of the emissions released from the operation of a
facility under the operational control of a registered corporation must be
assessed in accordance with the protocol having regard to all of the facilities
under the operational control of the corporation.

However, if the corporation is part of a group, uncertainty of estimates of
the emissions released from the operation of facilities under the operational
control of the corporation must be assessed in accordance with the protocol
having regard to all of the facilities under the operational control of the
members of the group.
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Part 8.3 Uncertainty levels for use with
method 1
8.5 Purpose of Part

8.6

Item

This Part sets out uncertainty levels that must be used if method 1 for a
source 1s chosen to estimate emissions released from the source.

Reporters that estimate emission factors using Methods 2, 3 or 4 must
estimate their own estimate of uncertainty in accordance with the provisions

cited in sections 8.3 and 8.4.

Assessment of uncertainty using method 1 — carbon dioxide
emissions from combustion of fuels

In order to assist in the estimation of uncertainty, the uncertainty levels in
emission factors used in method 1 are listed below.

In assessing uncertainty of the estimates of carbon dioxide emissions
estimated using method 1 for a source that involves the combustion of a fuel
specified in column 2 of an item of the following table, column 3 for that
item sets out the uncertainty levels for the carbon dioxide emission factor in
the method.

Fuel combusted Uncertainty
level (%)

O 0 9 &N »n B

10
11

Diesel oil 2
Solvents if mineral turpentine or white spirits 2

Petroleum based products other than: 2

(a) petroleum based oils and petroleum based greases
mentioned in items 8 and 9; and

(b) the petroleum based products mentioned in items 1 and 2, 4
to 7,10 to 12, 20 to 22, and 25, 34, 35 and 44.

Liquefied aromatic hydrocarbons

Kerosene (other than for use as fuel in an aircraft)

Heating oil

Fuel oil

Petroleum based greases

Petroleum based oils (other than petroleum based oils used as fuel)

Crude oil including crude oil condensates

W W N NN NN

Liquid petroleum gas
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Item Fuel combusted Uncertainty
level (%)
12 Kerosene for use as fuel in an aircraft 3
13 Natural gas if distributed in a pipeline 4
14  Coal seam methane that is captured for combustion 4
15 Coal mine waste gas that is captured for combustion 4
16 ~ Compressed natural gas 4
17  Unprocessed natural gas 4
18 Town gas 4
19  Liquefied natural gas 4
20 Gasoline for use as fuel in an aircraft 4
21 Gasoline (other than for use as fuel in an aircraft) 4
22 Naptha 5
23 Black coal (other than used to produce coke) 5
24 Coking coal 7
25 Other natural gas liquids 9
26  Ethane 10
27 Coke oven coke 11
28 Brown coal briquettes 11
29 Brown coal 12
30 Sulphite lyes 15
31 Primary solid biomass fuels other than those mentioned in 16
items 30, 32, 33 and 36 to 38
32 Biomass municipal and industrial materials, if recycled and 16
combusted to produce heat or energy
33 Bagasse 16
34  Petroleum coke 17
35 Refinery coke 17
36 Dry wood 17
37 Green and air dried wood 17
38 Charcoal 17
40 Coal tar 17
41  Blast furnace gas 17
42 Ethanol for use as a fuel in an internal combustion engine 17
43 Biodiesels 17
44  Refinery gas and liquids 18
45 Landfill biogas that is captured for combustion 18
46 Sludge biogas that is captured for combustion 18
47 Coke oven gas 19
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Assessment of

uncertainty
Item Fuel combusted Uncertainty
level (%)
48  Industrial materials and tyres that are derived from fossil fuels, if 26
recycled and combusted to produce heat or electricity
49  Non-biomass municipal materials, if recycled and combusted to 26
produce heat or electricity
Note The uncertainty estimates are from the 2006 IPCC Guidelines, volume 2.
8.7 Assessment of uncertainty using method 1 — methane and

nitrous oxide emissions from combustion of fuels

In assessing uncertainty of the estimates of methane and nitrous oxide
emissions released from fuel combustion using method 1, the uncertainty
level is 50%.

8.8 Assessment of uncertainty using method 1 — fugitive
emissions

In assessing uncertainty of the estimates of fugitive emissions estimated
using method 1 for activities mentioned in column 2 of an item of the
following table, column 3 for that item sets out the uncertainty levels for the
emission factor mentioned in the method.

Item  Activities Uncertainty
level (%)
1 Gas flared from natural gas production and processing’ 25
2 Open cut coal mines’ 50
3 Underground coal mines’ 50
4 Decommissioned mines® 50
5 0il and gas exploration, production, processing, transmission’ 50

Note The uncertainty estimates are from the 2006 IPCC Guidelines, volume 2.
" IPCC (2006, page 4.49).
2 IPCC (2006, page 4.20).
3 IPCC (2006, page 4.15).
* IPCC (2006, page 4.29).
3 IPCC (2006, page 4.49).

8.9 Assessment of uncertainty using method 1 — emissions from
industrial processes

In assessing uncertainty of the estimates of emissions estimated using
method 1 for industrial process activities mentioned in column 2 of an item
of the following table, column 3 for that item sets out the uncertainty levels
for the emission factor mentioned in the method.
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Assessment of

uncertainty
Item Activities Uncertainty
level (%)
1 Soda ash use and other uses of carbonates' 5
2 Production of cement clinker’ 6
3 Production of lime’ 6
4 Consumption of hydrofluorocarbons and sulphur hexafluoride 30
gases
5 Nitric acid production’ 40
Perfluorocarbons from aluminium production® -99/+380

Note The uncertainty estimates are from the 2006 IPCC Guidelines, volume 3.
" IPCC (2006, page 2.39).
2 IPCC (2006, page 2.17).
3 IPCC (2006, page 2.25).
* IPCC (2006, page 8.21).

S [PCC (2006, page 3.23).
% 1PCC (2006, page 4.54).
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Schedule 1 Carbon content factors for fuels

(subsection 2.61 (1), sections 3.65, 4.66 and subsections 4.67 (2)
and 4.68 (2))

Note 1 Under the 2006 IPCC Guidelines, the emission factor for CO, released from
combustion of biogenic carbon fuels is zero.

Note 2 The carbon content factors in this Schedule do not include relevant oxidation

factors.
Part 1 Solid fuels and certain coal-based products
Iltem Fuel type Carbon content
factor
tC/t fuel

Solid fossil fuels

1 Black coal (other than that used to produce coke) 0.663

2 Brown coal 0.260

3 Coking coal 0.752

4 Brown coal briquettes 0.574

5 Coke oven coke 0.789

6 Coal tar 0.837

7 Solid fossil fuels other than those mentioned in items 1 to 5 0.574

Fuels derived from recycled materials

8 Industrial materials and tyres that are derived from fossil fuels, 0.585
if recycled and combusted to produce heat or electricity

9 Non-biomass municipal materials, if recycled and combusted ~ 0.250
to produce heat or electricity

Primary solid biomass fuels

10  Dry wood 0

11 Green and air dried wood 0

12 Sulphite lyes 0

13 Bagasse 0

14  Biomass municipal and industrial materials, if recycled and 0
combusted to produce heat or electricity

15  Charcoal 0

16  Primary solid biomass fuels other than those mentioned in 0
items 10 to 15
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Part 2 Gaseous fuels

Item Fuel type Carbon content
factor
(tc/m® of fuel
unless otherwise
specified)

Gaseous fossil fuels

17  Natural gas if distributed in a pipeline 5.52 x 10"

18  Coal seam methane that is captured for combustion 529 x 10™

19  Coal mine waste gas that is captured for combustion 534 x 10™

20  Compressed natural gas 5.52 x 10"

21 Unprocessed natural gas 5.52x 10"

22 Ethane 8.87 x 10

23 Coke oven gas 1.83 x 10™

24 Blast furnace gas 2.55x 10

25  Town gas 6.41 x 10

26  Liquefied natural gas 0.355tC/kL of fuel

27 2G6aseous fossil fuels other than those mentioned in items 17 to ~ 5.52 x 10™

Biogas captured for combustion

28  Landfill biogas (methane) that is captured for combustion 0

29  Sludge biogas (methane) that is captured for combustion 0

30 A biogas (methane) that is captured for combustion, other than 0
those mentioned in items 28 and 29

Part 3 Liquid fuels and certain petroleum-based products
Iltem Fuel type Carbon content
factor

(tC/kL of fuel
unless otherwise
specified)

Petroleum based oils and petroleum based greases

31  Petroleum based oils (other than petroleum based oils used as ~ 0.737

fuel)
32 Petroleum based greases 0.737
Petroleum based products other than petroleum based oils and petroleum based greases
33 Crude oil including crude oil condensates 0.861 tC/t fuel
34 Other natural gas liquids 0.774 tC/t fuel
35  Gasoline (other than for use as fuel in an aircraft) 0.629
36  Gasoline for use as fuel in an aircraft 0.605
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Iltem Fuel type Carbon content
factor
(tC/kL of fuel
unless otherwise

specified)

37  Kerosene (other than for use as fuel in an aircraft) 0.705

38  Kerosene for use as fuel in an aircraft 0.699

39  Heating oil 0.708

40  Diesel oil 0.736

41 Fuel oil 0.797

42 Liquefied aromatic hydrocarbons 0.654

43 Solvents if mineral turpentine or white spirits 0.654

44  Liquefied petroleum gas 0.422

45  Naphtha 0.597

46  Petroleum coke 0.856 tC/t fuel

47  Refinery gas and liquids 0.641 tC/t fuel

48  Refinery coke 0.856 tC/t fuel

49  Bitumen 0.951 tC/t fuel

50  Waxes 0.871 tC/t fuel

51 Petroleum based products other than: 0.654

(a) petroleum based oils and petroleum based greases
mentioned in items 31 and 32; and
(b) the petroleum based products mentioned in items 33
to 50

Biofuels

52 Biodiesel

53  Ethanol for use as a fuel in an internal combustion engine 0

54  Biofuels other than those mentioned in items 52 and 53 0

Part 4 Petrochemical feedstocks and products

Item Fuel type Carbon content
factor
(tC/t fuel
unless otherwise
specified)

Petrochemical feedstocks

55  Carbon black if used as a petrochemical feedstock 1

56  Ethylene if used as a petrochemical feedstock 0.856

57 Petrochemical feedstock other than those mentioned in items 0.856
55 and 56

Petrochemical products

Error! Reference source not found. 317



Schedules

Iltem Fuel type Carbon content
factor
(tC/t fuel
unless otherwise
specified)

58  Propylene 0.856

59  Polyethylene 0.856

60  Polypropylene 0.856

61 Butadiene 0.888

62  Styrene 0.923

Notes on Carbon Content Factors

l. Energy value: Source — ABARE, (washed steaming). CO, emission factor: Source - National
Inventory Report 2006, Department of Climate Change (forthcoming).

2. Energy value: Source - AGEIS database, Department of Climate Change (based on facility
reports). CO, emission factor: Source - AGEIS database, Department of Climate Change (based on
facility reports).

3. Energy value: Source — ABARE; (washed coking). CO, emission factor: Source - National
Inventory Report 2006, Department of Climate Change (forthcoming).

4. Energy value: Source — ABARE,. CO, emission factor: Source - AGEIS database, Department
of Climate Change (based on facility reports).

5. Energy value: Source — ABARE,. CO, emission factor: Source — National Inventory Report
2006, Department of Climate Change (forthcoming).

6. Energy value: Source — ABARE,. CO, emission factor: Source — National Inventory Report
2006, Department of Climate Change (forthcoming) (coal tar).

7. See (4)
8. Energy value: Source — GHD Review of Sectoral Models, Internal report to the AGO, 2006.
CO, emission factor: Source — National Inventory Report 2006, Department of Climate Change

(forthcoming).

9. Energy value: Source — IPCC 2006. Derived from NCV using factor of 5% of gross calorific
value.. CO, emission factor: Source: IPCC 2006. Derived using conversion factor of 0.95.

10. Energy value: Source: ABARE; (dry wood).
11. Energy value: Source: ABARE; (green wood).

12. Energy value: Source — IPCC 2006. Derived from NCV using factor of 5% of gross calorific
value. .

13. Energy value: Source: ABARE;.

14. Energy value: Source — IPCC 2006. Derived from NCV using factor of 5% of gross calorific
value.

15. Energy value: Source — IPCC 2006. Derived from NCV using factor of 5% of gross calorific
value.
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16. See (14)

17. Energy value: Source: ABARE, (weighted average). CO, emission factor: Source - AGEIS
database, Department of Climate Change.

18. Energy value: Source: ABARE, (coal seam methane). CO, emission factor: Source - AGEIS
database, Department of Climate Change.

19. Energy value: Source: ABARE, (coal seam methane). CO, emission factor: Source - AGEIS
database, Department of Climate Change.

20. See (17)
21. See (17)
22. Energy value: Source: ABARE, (average). CO, emission factor: Source — National Inventory

Report 2006, Department of Climate Change (forthcoming).

23. Energy value: Source: ABARE,. CO, emission factor: Source — National Inventory Report
2006, Department of Climate Change (forthcoming).

24, Energy value: Source — ABARE;. CO, emission factor: Source: IPCC 2006. Derived using
conversion factor of 0.90.

25. Energy value: Source — ABARE, (synthetic natural gas). CO, emission factor: Source:
National Inventory Report 2006, Department of Climate Change (forthcoming).

26. Energy value: Source — ABARE,. CO, emission factor: Source - AGEIS database,
Department of Climate Change.

27. See (17)

28. Energy value: Source — ABARE;.

29. Energy value: Source — ABARE;.

30. See (28)

31. Energy value: Source — ABARE, (lubricants and greases). CO, emission factor: Source:
National Inventory Report 2006, Department of Climate Change (forthcoming) (lubricants and
greases).

32. Energy value: Source — ABARE, (lubricants and greases). CO, emission factor: Source:

National Inventory Report 2006, Department of Climate Change (forthcoming) (lubricants and
greases).

33. Energy value: Source — ABARE, (weighted average). CO, emission factor: Source: IPCC
2006. Derived using conversion factor of 0.95.

34, Energy value: Source — IPCC 2006. Derived from NCV using factor of 5% of gross calorific
value. CO, emission factor: Source: IPCC 2006. Derived using conversion factor of 0.95.

35. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming).
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36. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming).

37. Energy value: Source — ABARE, (power kerosene). CO, emission factor: Source: National
Inventory Report 2006, Department of Climate Change (forthcoming).

38. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming).

39. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming). .

40. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming).

41. Energy value: Source — ABARE, (low sulfur). CO, emission factor: Source: National
Inventory Report 2006, Department of Climate Change (forthcoming). Derived using conversion factor
0f 0.95.

42. Energy value: Source — ABARE,. Given same energy content as solvents. CO, emission
factor: Source: National Inventory Report 2006, Department of Climate Change (forthcoming)
(assumed same as solvents).

43. Energy value: Source — ABARE,. CO, emission factor: National Inventory Report 2006,
Department of Climate Change (forthcoming).

44, Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming). .

45. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming).

46. Energy value: Source — [IPCC 2006. CO, emission factor: Source: IPCC 2006. Derived using
conversion factor of 0.95.

47. Energy value: Source — ABARE; (refinery fuel). CO, emission factor: Source: IPCC 2006.
Derived using conversion factor of 0.95.

48. See (46)

49. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report

2006, Department of Climate Change (forthcoming).

50. Energy value: Source — ABARE,. CO, emission factor: Source: National Inventory Report
2006, Department of Climate Change (forthcoming) (assumed same as solvents).

51. Energy value: Source — ABARE,. Based on IPCC 2006, given same energy content as
solvents. CO, emission factor: Source: National Inventory Report 2006, Department of Climate Change

(forthcoming) (set same as solvents).

52. Energy value: Source — Derived from US Department of Energy. Non-CO, factors: IPCC
2006. Derived using conversion factor 0.95.

53. Energy value: Source — ABARE,. Non-CO, factors: IPCC 2006. Derived using conversion
factor 0.95.

54. See (53).
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55. Assumed to be 100% carbon

56. Carbon content obtained through stoichiometric estimation
57. Carbon content assumed the same as ethylene

58. Carbon content obtained through stoichiometric estimation
59. Carbon content obtained through stoichiometric estimation
60. Carbon content obtained through stoichiometric estimation
61. Carbon content obtained through stoichiometric estimation
62. Carbon content obtained through stoichiometric estimation
Notes:

ABARE, 2007 Fuel and Electricity Survey — Fuel Codes, Australian Bureau of Agricultural and
Resource Economics www.abareconomics.com/publications _html/surveys/surveys/surveys.html,
Commonwealth of Australia, Canberra.

ABARE, 2007 Energy in Australia 2006, produced for Department of Industry, Tourism and
Resources, pages 77-79, Commonwealth of Australia ,Canberra.

Department of Climate Change (2008), National Inventory Report 2006, Commonwealth of Australia,
Canberra

Intergovernmental Report on Climate Change (2006), 2006 IPCC Guidelines for National Greenhouse
Gas Inventories; Japan.
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Schedule 2 Definitions and interpretation

Definitions
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2006 IPCC Guidelines means the 2006 IPCC Guidelines for National
Greenhouse Gas Inventories published by the IPCC.

accredited laboratory means a laboratory accredited by the National
Association of Testing Authorities or an equivalent member of the
International Laboratory Accreditation Cooperation in accordance with
AS ISO/IEC 17025:2005, and for the production of calibration gases,
accredited to ISO Guide 34:2000.

Act means the National Greenhouse and Energy Reporting Act 2007.

ANZSIC industry classification and code means an industry classification
and code for that classification published in the Australian and New
Zealand Standard Industrial Classification (ANZSIC), 2006.

APHA followed by a number means a method of that number issued by the
American Public Health Association and, if a date is included, of that date.

API Compendium means the document known as the Compendium of
Greenhouse Gas Emissions Estimation Methodologies for the Oil and Gas
Industry, 2004, published by the American Petroleum Institute.

applicable State or Territory legislation, for an underground mine, means a
law of a State or Territory in which the mine is located that relates to coal
mining health and safety, as in force on 1 July 2008.

Note Applicable State or Territory legislation includes:

o Coal Mine Health and Safety Act 2002 (NSW) and the Coal Mine Health and Safety
Regulation 2006 (NSW)

o Coal Mining Safety and Health Act 1999 (QIld) and the Coal Mining Safety and Health
Regulation 2001 (Qld).

appropriate standard, for a matter or circumstance, means an Australian
standard or an equivalent international standard that is appropriate for the
matter or circumstance.

appropriate unit of measurement, in relation to a fuel type, means:
(a) for solid fuels — tonnes; and

(b) for gaseous fuels — metres cubed or gigajoules, except for liquefied
natural gas which is kilolitres; and

(c) for liquid fuels other than those mentioned in paragraph (d) —
kilolitres; and

(d) for liquid fuels of one of the following kinds — tonnes:
(i) crude oil, including crude oil condensates, other natural gas
liquids;
(i) petroleum coke;
(i11) refinery gas and liquids;
(iv) refinery coke;
(v) Dbitumen:
(vi) waxes;



(vii) carbon black if used as petrochemical feedstock;
(viii) ethylene if used as a petrochemical feedstock;

(ix) petrochemical feedstock mentioned in item 57 of Schedule 1 to
the Regulations.

AS or Australian standard followed by a number (for example,
AS 4323.1—1995) means a standard of that number issued by Standards
Australia Limited and, if a date is included, of that date.

ASTM followed by a number (for example, ASTM D6347/D6347M-99)
means a standard of that number issued by ASTM International and, if a
date is included, of that date.

biogenic carbon fuel means energy that is:

(a) derived from plant and animal material, such as wood from forests,
residues from agriculture and forestry processes and industrial, human
or animal wastes; and

(b) not embedded in the earth for example, like coal oil or natural gas.

blast furnace gas means the gas that occurs as a result of operating a blast
furnace.

blended fuel means fuel that is a blend of fossil and biogenic carbon fuels.
brown coal means brown coal that has a gross calorific value of:

(a) less than 17 435 kilojoules per kilogram (4 165 kilocalories per
kilogram); and

(b) greater than 31% volatile matter on a dry mineral free base.

calibrated to a measurement requirement, for measuring equipment, means
calibrated to a specific characteristic, for example a unit of weight, with the
characteristic being traceable to:

(a) a measurement requirement provided for under the MNational
Measurement Act 1960 or any instrument under that Act for that equipment;
or

(b) a measurement requirement under an equivalent standard for that
characteristic.

CEM or continuous emissions monitoring means continuous monitoring of
emissions in accordance with Part 1.3.

CEN/TS followed by a number (for example, CEN/TS 15403) means a
technical specification (TS) of that number issued by the European
Committee for Standardization and, if a date is included, of that date.

chemical product means ammonia, nitric acid, titanium dioxide, soda ash or
synthetic rutile.

chemical product containing carbon means 1 of the following:
(a) polyethylene;

(b) polypropylene;

(c) BR or SBR rubber;

(d) styrene;

(e) carbon black.

CO:-e means carbon dioxide equivalence.

323



coal tar means the tar that results from the destructive distillation of
bituminous coal or the low temperature carbonization of brown coal.

COD or chemical oxygen demand means the total material available for
chemical oxidation (both biodegradable and non-biodegradable) measured
in tonnes.

cogeneration process means a process that combines the generation of heat
and power to produce electricity and another product within 1 integrated
production process.

coke oven coke means the solid product obtained from the carbonisation of
coal (principally coking coal) at a high temperature and includes coke
breeze and foundry coke.

coke oven gas means the gas that is a by-product in the production of coke
or iron and steel.

compressed natural gas means natural gas that is:
(a) used for vehicles that are modified to use such gas; and

(b) stored in high pressure fuel cylinders prior to being used in those
vehicles.

consumption of energy, in relation to a facility, means the use or disposal of
energy from the operation of the facility including own-use and losses in
extraction, production and transmission.

core sample means a cylindrical sample of the whole or part of a strata
layer, or series of strata layers, obtained from drilling using a coring barrel
with a diameter of between 50 mm and 2 000 mm.

crude oil condensates means a condensate recovered from
natural gas that is mixed with the crude oil.

documentary standard means a published standard that sets out
specifications and procedures designed to ensure that a material or other
thing is fit for purpose and consistently performs in the way it was intended
by the manufacturer of the material or thing.

dry wood means wood that:

(a) has a moisture content of 20% or less if the moisture content is
calculated on a wet basis; and

(b) 1s combusted to produce heat or electricity.

efficiency method has the meaning given by is as described in the
publication entitled Allocation of Emissions from a Combined Heat and
Power (CHP) Plant Guide to calculation worksheets (September 2006) v1.0
issued by the World Resource Institute and World Business Council for
Sustainable Development.

EN followed by a number (for example, EN 15403) means a standard of
that number issued by the European Committee for Standardization and, if a
date is included, of that date.

energy content factor, for a fuel, means gigajoules of energy per unit of the
fuel measured as gross calorific value.

extraction area, in relation to an open cut mine, is the area of the mine from
which coal is extracted.
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facility specific emission factor, for a source for a facility, is the parameter
in the equation that determines the rate of emissions for the facility
estimated in accordance with method 2, 3 or 4 for the source in the
Determination.

feedstock means the use of a fuel as a raw material in production.

flaring means the combustion of fuel for a purpose other than producing
energy.

Example

The combustion of methane for the purpose of complying with health, safety and
environmental requirements.

fuel means a substance mentioned in column 2 of an item in Schedule 1 to
the Regulations.

fuel oil has the meaning given in section 3 of the Excise Tariff Act 1921.

fugitive emissions means the release of emissions that occur during the
extraction, processing and delivery of fossil fuels.

gas bearing strata is a layer of rock that contains quantities of gas.
gas stream means the flow of gas subject to monitoring under Part 1.3.

gassy mine means an underground mine that has at least 0.1% methane in
the mine’s return ventilation.

Global Warming Potential means, in relation to a greenhouse gas
mentioned in column 2 of an item in the table in regulation 2.02 of the
Regulations, the value mentioned in column 4 for that item.

GPA followed by a number means a standard of that number issued by the
Gas Processors Association and, if a date is included, of that date.

green and air dried wood means wood that:

(a) has a moisture content of more than 20% if the moisture content is
calculated on a wet basis; and

(b) is combusted to produce heat or electricity.

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.

hydrofluorocarbons means any of the hydrofluorocarbons listed in the table
in regulation 2.04 of the Regulations.

ideal gas law means the state of a hypothetical ideal gas in which the
amount of gas is determined by its pressure, volume and temperature.

IEC followed by a number (for example, IEC 17025:2005) means a
standard of that number issued by the International Electrotechnical
Commission and, if a date is included, of that date.

incidental, means emissions of greenhouse gas from the operation of a
facility are if, in a reporting year:

(a) an individual source of emission from the operation of the
facility is less than:

(1) 0.5% of the total amount of greenhouse gases
emitted from the operation of the facility; and
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(ii) a carbon dioxide equivalence of 3 kilotonnes for a
year; and
(b) the total amount of all of the individual sources of
emission mentioned in paragraph (a) is less than the lesser
of:
(1) 2% of the total amount of greenhouse gases emitted
from the operation of the facility; or
(i1) a carbon dioxide equivalence of 12 kilotonnes; and
(c¢) information about the sources of these emissions from the
operation of the facility is not required to be collected or
provided under any other Commonwealth, State or
Territory law; and
(d) the corporation provides a statement that measurement of
emissions of greenhouse gas from these sources using
another method or criteria in the Determination would
cause the corporation significant hardship or expense.
integrated steelworks means a steelworks that produces coke, iron and steel.

international bunker fuel means a fuel that powers an engine of a ship or
aircraft and that is supplied for use:

(a) in an aircraft for a flight from a place within Australia to a place outside
of Australia; or

(b) in a ship on a voyage from a place within Australia to a place outside of
Australia;

whether or not part of the flight or voyage involves a journey between
places in Australia.

invoice includes delivery record.

IPCC is short for Intergovernmental Panel on Climate Change established
by the World Meteorological Organization and the United Nations
Environment Programme.

ISO followed by a number (for example, ISO 10396:2007) means a
standard of that number issued by the International Organization of
Standardization and, if a date is included, of that date.

landfill gas means the gas derived from the fermentation of biomass and
solid waste in landfills and combusted to produce heat or electricity.

liquid aromatic hydrocarbons means hydrocarbons that consist principally
of benzene, toluene and xylene. Equivalent to item 10.25 of the Excise
Tariff Act 1921.

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.

metal product means aluminium, ferroalloys, iron, steel or any other metal.
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method, for a source, means a method specified in this Determination for
estimating emissions released from the operation of a facility in relation to
the source.

municipal materials means non-biodegradable materials from sources such
as domestic households, industry (including the service industries) and
hospitals.

N/A means not available.

National Greenhouse Accounts means the set of national greenhouse gas
inventories, including the National Inventory Report 2005, submitted by the
Australian government to meet its reporting commitments under the United
Nations Framework Convention on Climate Change and the 1997 Kyoto
Protocol to that Convention.

natural gas distribution is distribution of natural gas through low-pressure
pipelines with pressure of 1 050 kilopascals or less.

natural gas liquids means liquefied hydrocarbons recovered from natural
gas in separation facilities or processing plants and includes ethane,
propane, butane (including normal and iso-butane) and pentane (including
iso-pentane and pentanes plus).

natural gas transmission is transmission of natural gas through
high-pressure pipelines with pressure greater than 1 050 kilopascals.

non-gassy mine means an underground mine that has less than 0.1%
methane in the mine’s return ventilation.

open cut mine means a mine in which the overburden is removed from coal
seams to allow extraction by mining that is not underground mining.

PEM or periodic emissions monitoring means periodic monitoring of
emissions in accordance with Part 1.3.

Perfluorocarbon protocol means the Protocol for Measurement of
Tetrafluoromethane (CF,) and Hexafluoroethane (C,Fs) Emissions from
Primary  Aluminium Production published by the United States
Environmental Protection Agency and the International Aluminium
Institute.

petroleum based greases means:

(a) petroleum based greases and their synthetic equivalents (Equivalent to
item 15.3 of the Excise Tariff Act 1921); or

(b) oils (including lubricants, fluids and greases) derived from petroleum
and their synthetic equivalents, if recycled for use as greases (Equivalent to
item 15.4 of the Excise Tariff Act 1921).

petroleum based oils means any of the following:

(a) oils (including lubricants or fluids but not greases) derived from
petroleum and their synthetic equivalents (Equivalent to item 15.1 of the
Excise Tariff Act 1921);

(b) oils (including lubricants, fluids and greases) derived from petroleum
and their synthetic equivalents, if recycled for use as oils (Equivalent to
item 15.2 of the Excise Tariff Act 1921).
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petroleum coke means a black solid by-product of carbonising petroleum
derived feedstock, vacuum bottoms, tar and pitches in processes such as
delayed coking or fluid coking.

post-mining activities, in relation to a mine, is the handling, stockpiling,
processing and transportation of coal extracted from the mine.
principal activity, in relation to a facility, means the activity that:

(a) results in the production of a product or service that is produced for
sale on the market; and

(b) produces the most value for the facility out of any of the activities
forming part of the facility.

production of energy, in relation to a facility, means 1 of the following:

(a) the extraction or capture of energy from natural sources for final
consumption by or from the operation of the facility or for use other than in
the operation of the facility;

(b) the manufacture of energy by the conversion of energy from 1 form to
another form for final consumption by or from the operation of the facility
or for use other than in the operation of the facility.

reductant means a fuel that is used for its chemical properties other than its
property as a source of energy.

refinery coke means the coke that is deposited on the catalyst during
petroleum refining and that is not recoverable.

refinery gases and liquids has means non condensable gases or liquids
consisting mainly of hydrogen, methane, ethane and olefins, that are
obtained during the distillation of crude oil or treatment of oil products in
oil refineries.

Regulations means the National Greenhouse and Energy Reporting
Regulations 2008.

run-of-mine coal means coal that is produced by mining operations before
screening, crushing or preparation of the coal has occurred.

scope 1 emissions means releases of greenhouse gases as a result of an
activity, or series of activities (including ancillary activities) that constitute
the facility.

scope 2 emissions means releases of greenhouse gases as a result of
activities that generate electricity, heating, cooling or steam that are
consumed by the facility but do not form part of the facility.

sludge biogas means the gas derived from the anaerobic fermentation of
biomass and solid waste from sewage and animal slurries and combusted to
produce heat and electricity.

source means a source of emissions.

standard includes a protocol, technical specification or USEPA method.
standard conditions means:

(a) air pressure of 101.323 kilopascals; and

(b) air temperature of 15.0 degrees celsius; and

(c) air density of 1.225 kilograms per cubic metre.

sulphite lyes has means a fuel that is an alkaline spent liquor
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resulting from the production of sulphate or soda pulp during
the manufacture of paper.

synthetic gas generating activities for emissions of sulphur hexafluoride,
are any activities of a facility that emit sulphur hexafluoride. For emissions
of hydrofluorocarbons synthetic gas generating activities are activities of a
facility that:

(a) require the use of any thing:
(i) mentioned in paragraph 4.16 (1) (a) of the Regulations; and

(i) containing a refrigerant charge of more than 100 kilograms of
refrigerants for each unit; and

(i11)) wusing a refrigerant that is a greenhouse gas with a Global
Warming Potential of more than 1 000; and

(b) are attributable primarily to any one of the following ANZSIC industry
classifications:

(i) food product manufacturing (ANZSIC classification,
Subdivision 11);

(1)) beverage and tobacco product manufacturing (ANZSIC
classification, Subdivision 12);

(ii1) retail trade (ANZSIC classification, Division G);

(iv) warehousing and storage services (ANZSIC classification,
number 530);

(v) wholesale trade (ANZSIC classification Division F);
(vi) rental, hiring and real estate services (ANZSIC classification,
Division L).

underground mine means a coal mine that allows extraction of coal by
mining at depth, after entry by shaft, adit or drift, without the removal of
overburden.

UNFCCC or United Nations Framework Convention on Climate Change
means the convention of that name done at New York on 9 May 1992.

USEPA followed by a reference to a method (for example, Method 3C)
means a standard of that description issued by the United States
Environmental Protection Agency.

waxes means waxes that:

(a) are aliphatic hydrocarbons; and

(b) have a crystalline structure; and

(c) are colourless, odourless and translucent; and
(d) have a melting point above 45 degrees Celsius.
year means a financial year.

Note The following expressions in this Determination are defined in the Act:

e carbon dioxide equivalence

e consumption of energy (see also subregulation 2.23 (4) of the Regulations)

e emission of greenhouse gas (see also subregulation 2.23 (2) of the Regulations)
e energy
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o facility

e group

e greenhouse gas

e industry sector

e operational control

e production of energy (see also subregulation 2.23 (3) of the Regulations)
e registered corporation.
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Schedule 3

Conversions

Global Warming Potentials

Greenhouse Gas

Chemical Formula

Global Warming
Potential (GWP)

Carbon dioxide CO; 1
Methane CH, 21
Nitrous oxide N2O 310
Sulphur hexafluoride SFe 23900
HFC-23 CHF; 11700
HFC-32 CH.F, 650
HFC-41 CH5F 150
HFC-43-10mee CsH,F 1o 1 300
HFC-125 C,HFs 2 800
HFC-134 C;HzF4 (CHF,CHF>) 1000
HFC-134a C,H,F4 (CH,FCF3) 1300
HFC-143 C,HsF; (CHF,CH,F) 300
HFC-143a C,H3F3 (CF3CHs) 3800
HFC-152a C,H4F;, (CH3;CHF,) 140
HFC-227ea C;HF; 2900
HFC-236fa C3H,Fg 6 300
HFC-245ca CsHsFs 560
Perfluoromethane (tetrafluoromethane) | CF, 6 500
Perfluoroethane (hexafluoroethane) CoFs 9200
Perfluoropropane CsFs 7 000
Perfluorobutane C4F10 7 000
Perfluorocyclobutane c-C4Fs 8700
Perfluoropentane CsF2 7 500
Perfluorohexane CeF14 7 400

Global Warming Potentials, Units and

Note 1 Global Warming Potential (also known as GWP) is defined in the Glossary published by the UNFCCC as an
index representing the combined effect of the differing times greenhouse gases remain in the atmosphere and their
relative effectiveness in absorbing outgoing infrared radiation.
Note 2 The Global Warming Potential figures in the above table are the figures published by the Intergovernmental
Panel on Climate Change in Climate Change 1995: The Science of Climate Change (Cambridge, UK: Cambridge

University Press, 1996). These GWPs are currently used by Governments for all international reporting under the

UNFCCC.

331



Metric prefixes

Prefix Abbreviation Symbol
Peta (million billion [thousand trillion]) 10" (10°10°) P
Tera (thousand billion [trillion]) 10" (10°x10°) T
Giga (billion) 10° G
Mega (million) 10° M
kilo (thousand) 10° k
hecto 10° h
deca 10" da
- (e.g. gram) 10°

deci 10

centi 107 c
milli 107 m
micro 10 u
nano 10° n
pico 10 p

Unit equivalences

1015 grams (Petagram)

Gigatonne (Gt)

1012 grams (Teragram)

Megatonne (Mt)

10° grams (Gigagram)

kilotonnes (kt) (10° tonnes)

10° grams (million grams)

1 tonne

kg/GJ (10°g/10°))

Gg/PJ (10%g/10™J)

Mg/PJ (10°g/1015J)

g/GJ 10°%g/10%))

For example: 423,000 Gg is equivalent to 423,000 kt and to 423 Mt

Energy and power units

Unit of energy: Joule

Unit of power (rate of energy usage): Watt
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Energy conversion factors

Conversion factors

1 Watt =1 joule per second

3600 Watt-seconds =1 Watt-hour (3600 seconds in one hour)
1 Watt-hour = 3600 joules

1000 Watt-hours = 1 Kilowatt hour (kWh)

1 kWh = 3.6 x 10° joules = 3.6 mega joules

1 kWh =3.6x10-3GJ

1GJ =278 kWh

1PJ =278 x 10° kWh = 278 GWh

(A) For conversion from first unit (B) Multiply quantity in first unit (C) To calculate quantity in
to second unit: by conversion factor: second unit:

kWh to J kWh x 3.6 x 10° Joules

J to kWh Jx1/3.6 x 10-6 kWh

kWh to MJ kWh x 3.6 MJ

MJ to kWh MJ x 0.278 kWh

kWh to GJ kWh x 3.6 x 10-3 GJ

GJ to kWh GJx 278 kWh

kWh to PJ kWh x 3.6 x 10-9 PJ

PJ to kWh PJ x 278 x 10° kWh

Municipal solid waste volume to weight conversion factors

Material type Volume to weight
Paper 0.09
Textiles 0.14
Wood 0.15
Garden 0.24
Food 0.50
Co-mingled 0.12

Note: Volume to weight conversions is an inexact science and conversion factors change if materials are compacted.
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