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Introduction

Background

URS Australia Pty Ltd (URS) was commissioned by the Winemakers' Federation of Australia and the South
Australian Wine Industry Association to extract an Australian Wine Carbon Calculator (AWCC) from version 1.2
of the existing International Wine Carbon Calculator (IWCC). Key changes made in the development of the
AWCC from the IWCC are provided as Appendix A.

The AWCC is a spreadsheet model designed to assist members of the Australian wine industry compute and
assess their carbon emissions at a site or facility level. The calculator has been adapted from the International
Wine Carbon Protocol (IWCP) v1.2 to meet Australian legislative requirements. It is intended as a guidance tool
only, and does not provide for full reporting to relevant statutory requirements. Specialist advice is
recommended where reporting compliant with the National Greenhouse and Energy Reporting (NGER) Act
2007 is desired.

This document is intended as a companion to the spreadsheet model. In general, user instructions and
calculation notes are given within the spreadsheet with the intention that a user guide should not be needed.
However, key summary information is provided herein to assist the user to complete the model for their site or
facility. Each section is numbered to coincide with the number of the relevant tab in the spreadsheet, and
provides:

1) a brief overview of the purpose or intention of the worksheet

2) how to enter data

3) the calculation methodology used

4) main assumptions or notes

Where further detail is required, the user is refer  red to the IWCP v1.2 provided as Appendix D, which forms
the basis for much of the calculator.

Overview

This tool estimates total emissions of carbon dioxide produced as a result of the activities related to Australian
wine industry businesses, such as vineyards, wineries and transport companies. Coverage of the tool (e.g. fuel
types and business activities) has been selected as being specific to the Australian wine industry. Where the
user considers key activities to have been incorrectly excluded from the calculator, the Administrator should be
contacted for resolution®.

Emissions are covered for the six Kyoto Protocol gases:
1) Carbon dioxide (CO,)

2) Methane (CHy,)

! The AWCC Administrator is the Winemakers' Federation of Australia, (08) 8222 9255, wfa@wfa.org.au
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3) Nitrous Oxide (N,O)

4) HFCs (hydrofluorocarbons)
5) PFCs (perfluorocarbons)
6) SF6 (sulphur hexafluoride)

A general rule of thumb is also applied to exclude any items, processes or activities that make up less than a
nominal 1% of the total mass of emissions, or less than 1% of the mass of the product.

The methodologies of calculation are based on the IWCP v1.2, with changes made where Australia-specific
methodology exists (refer Appendix A).

Methodology

While the form of the tool has been adapted from the IWCC, the key technical references for development of the
calculator are:

National Greenhouse Accounts (NGA) Factors, July 2011
NGER Act, 2007 (and associated regulations and technical guidelines)

Where the above documents do not provide technical guidance on activities covered by the calculator, accepted
international best practice greenhouse gas (GHG) accounting protocol methodology is used?’.

As a key reference, the NGA Factors document has been included in this user guide as Appendix E for
information.
Basic principles of greenhouse gas accounting

The basic concept behind GHG accounting is to calculate an overall quantity of GHG emission as a result of a
given activity or at a particular facility. The calculation method used is to apply an emission factor to any
prescribed activity to convert it to CO, equivalent (CO,-e) emissions (for example, 2.39 tonnes of CO, emitted
for every 1 tonne of black coal burnt). This methodology is explained in detail by the World Resources Institute
GHG Accounting Protocol®.

Emissions are considered direct or indirect.

Direct emissions are produced from sources within the boundary of an organisation and as a result of that
organisation’s activities. These emissions mainly arise from the following activities:

generation of energy, heat, steam and electricity (such as burning gas or wood);

manufacturing processes (such as in cement production, or soil emissions in agriculture);

2 Intergovernmental Panel on Climate Change (2006) 2006 IPCC Guidelines for National Greenhouse Gas Inventories,
prepared by the National Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and
Tanabe K. (eds). Published: IGES, Japan

® World Resources Institute (2004) The Greenhouse Gas Accounting Protocol. Washington, DC: World Business Council for
Sustainable Development.
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transportation of materials, products, waste and people (i.e. vehicle fuel combustion);

fugitive emissions (such as methane emissions from coal mines, gas leaks from joints and seals);
emissions from purchased carbon dioxide used in the winery; and

on-site waste management (such as emissions from landfill sites).

Direct (or point-source) emission factors give a weight of CO,-e emitted per unit of activity at the point of
emission release (i.e. fuel use, manufacturing process activity, mining activity, on-site waste disposal, etc.).
Direct emissions are categorised as Scope 1.

Indirect emissions are emissions generated in the wider economy as a consequence of an organisation’s
activities, but which are physically produced by the activities of another organisation. The most important
category of indirect emissions is from the consumption of electricity. Indirect emissions from electricity
consumption are categorised as Scope 2.

Other indirect emissions, such as 'upstream' emissions generated in the extraction and processing of raw
materials, freight of goods and materials, employee travel and off-site waste treatment are categorised as
Scope 3. The addition of Scope 3 emissions provides what is called a lifecycle analysis (LCA) for a given activity
or product. Note that the accuracy of this calculator is not sufficient to provide an independently verifiable LCA.

Under the NGER Act 2007, only Scope 1 and 2 emissions are reportable under the currently proposed
emissions trading system.

A more detailed explanation of GHG accounting can be found in the IWCP v1.2 provided as Appendix D.

Using the Australian Wine Carbon Calculator

The AWCC tool has been developed specifically for wine industry members. Therefore, there are expected to
be three main categories of model user:

1) Vineyard
2) Winery
3) Packaging/distribution

The model is configured such that it can estimate emissions for a user who falls under one, two, or all of these
categories. Typical process boundaries for the above categories are illustrated in Appendix H of the IWCP v1.2
(refer to Appendix D of this user guide).

Typical wine industry activities expected to be covered by the calculator are:

Scope 1: company-owned vehicles (cars, trucks, forklifts or tractors), fuel use in on-site generators or
heaters, fertiliser use, composting, purchased carbon dioxide

Scope 2: electricity use

Scope 3: packaging materials, freight transport, purchased wine products, waste disposal

Getting started

It is recommended to go through the following steps in completing the AWCC:
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1) Identify your reporting requirements
a) reporting period (annual? calendar year? financial year? quarterly? other?)

b) organisational boundaries (the company may have several sites or facilities, in which case several
separate versions of the calculator may be used, and the total emissions estimate summed)

c) operational boundaries (defining the site or facility)

d) drivers (for internal information, for an approximate check against NGER Act 2007 reporting thresholds,
aspiration towards a verifiable product LCA or ‘green marketing’)

2) Collect data
3) Enter data into tabs 1 through 13
4) Check and assess summary tables and graphs

5) Save and/or print and file as necessary

Calculator use and navigation

It is assumed that the user has basic computer literacy. Detailed spreadsheet knowledge should not be
required. The user simply enters data into colour coded cells, selects input options from colour coded drop-
down lists, clicks between separate input tabs, and views various output tables and graphs.

Start by opening the spreadsheet model in Microsoft Excel. Some users may initially need to click ‘Enable
Macros’ if a security warning window appears (this depends on the user’'s computer security settings).

Itis intended that the user start from the Introduction tab at the bottom of the program window, and work from
left to right through the tabs to fill in data in a logical sequence (although note that the user can navigate to any
tab at any time). A brief instruction is provided at the top of each tab to assist with correct data entry and where
appropriate, notes are also included below the main table of data on assumptions, calculation details or other
relevant information. Cells within the tabs are colour coded to assist user input and navigation (a key is provided
in the Introduction tab of the spreadsheet).

Light green cells require user input

Pink cells are drop-down lists for the user to select from a discrete range of available input options
Yellow cells contain the total calculated emission per line item within each tab

Maroon cells contain the summed emission total for each main activity/source category (one per tab)

Cells with a red marker in the top right-hand corner contain comments that may be viewed by hovering the
cursor over the marked cell

The Excel tabs at the bottom of the active window have also been colour coded according to emission
categories (Scope 1, 2 and 3).

Note that individual tabs may be printed at any stage such that the user may keep a hardcopy record of entered
data. After completion of the calculator for a given site or facility over a specified period, it may be useful to keep
a hardcopy file of the full data set.

Example print outs of a blank calculator model have been included as Appendix B.
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Data quality

Quality assurance, quality management and uncertainty assessment play an important role in GHG accounting,
because there are many potential sources of error or data uncertainty to affect the final emissions estimate. This
can range from impact of the number of significant figures used in an emission factor, to an inappropriate use of
a default emission factor for a given process.

The calculator includes a data quality ranking for each itemised emission to indicate the level of reliability of
emission estimates.

For the AWCC, where applicable, factors and methods have been used in accordance with the NGA Factors. In
this case, a data quality ranking of ‘NGA’ is applied.

Where activities, processes or products do not have NGA factors or methods, the data quality ranking system
from the IWCP v1.2 has been maintained. Details of this system are provided in Appendix C.

Future calculator revisions

As this user guide is in support of version 1.4 of the AWCC, it is anticipated that there will be future revisions of
the tool that may incorporate:

Updated emission factors and/or calculation methodologies;

Error or ‘bug’ fixes;

Ease of use improvements;

Additional outputs (including formatted for Online System for Comprehensive Activity Reporting)
More detailed user instruction and in-program help;

Suggestions from wine industry user feedback; and/or

Other upgrades as determined by the Administrator.

Any of the above revisions shall be at the sole discretion of the Administrator.

Site Details

The first worksheet in the calculator records the details of the site. The selection of the State carries through to
calculations for other worksheets (For Example: emission factor for electricity transmission grid vary between
States). If multiple sites or facilities are to be assessed a separate spreadsheet is required for each one, and a
total ‘carbon footprint’ may be calculated by summing the totals from each of the separate spreadsheets.

This page also requires information regarding the site scope or type of operation which is being reported (For
Example: winery, vineyard, cellar door, offices, etc.).
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Section 1 - Mobile Quantity Based

This worksheet calculates emissions from fuels combusted due to transport at the site or by the site company-
owned vehicles.

Data entry

Enter the volume of fuel used for each fuel type according to the units shown. The user is expected to add all
separate accounts for the same fuel type. Note the user may also separate out post-2004 vehicles and/or Euro-
design compliant heavy vehicles due to their improved catalytic conversion of exhaust methane and nitrous
oxide. Comments or descriptions can be added for each fuel type (e.g. data sources, specific vehicle groups).

The following vehicle category definitions are applied:

Passenger vehicles: Motor vehicles constructed primarily for the carriage of persons and containing up to
nine seats (including the driver's seat). Included are cars, station wagons, four-wheel drive passenger
vehicles, passenger vans or mini buses with fewer than 10 seats and campervans.

Light commercial vehicles:  Motor vehicles constructed for the carriage of goods and which are less than
or equal to 3.5 tonnes GVM. Included are utilities, panel vans, cab-chassis and goods carrying vans
(whether four-wheel drive or not).

Rigid trucks: Motor vehicles exceeding 3.5 tonnes GVM, constructed with a load carrying area. Included
are normal rigid trucks with a tow bar, draw bar or other non-articulated coupling on the rear of the vehicle.

Articulated trucks: Motor vehicles constructed primarily for load carrying, consisting of a prime mover
which has no significant load carrying area, but with a turntable device which is linked to a semitrailer.

Specialised trucks: trucks other than those described by other categories.

Buses: Motor vehicles constructed for the carriage of passengers. Included are all motor vehicles with 10
or more seats, including the driver's seat.

Motorcycles: includes all two, three and four-wheeled road registered vehicles.

If fuel volume records are not kept, estimated fuel usage can be calculated by the distance-based method in
tab 2: 'Mobile - Distance Based', but care should be taken not to double up on emissions by using both methods
for the same vehicle(s).

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Notes/assumptions

Staff transport is not covered by this worksheet (except where vehicles are specifically owned by the facility
or the company whose head office is at the site).

Biofuels are not included in scope 1 transport emission calculations, as they are considered part of the
short term carbon cycle under GHG accounting protocols.
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No transport factors are provided by NGA factors for vehicles not registered for road use; stationary energy
factors should be used for this fuel consumption.

All emission factors incorporate relevant oxidation factors from DCC’s National Inventory Report.
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Section 2 - Mobile Distance Based

This worksheet calculates emissions from fuels combusted due to transport at the site or by the site company-
owned vehicles, specifically on a "vehicle kilometres travelled" basis (when the volumes of fuel consumed are
not recorded).

Data entry

Enter the total vehicle kilometres travelled either by general vehicle category (the sum of all individual vehicles
within that category), or by specific vehicle model using the drop-down menus. Note that for generic vehicle
categories, the user may separate out post-2004 vehicles due to their improved catalytic conversion of exhaust
methane and nitrous oxide.

Calculation methodology

Distance-based emissions estimates are not covered by NGA factors and methods, as this is considered a less
accurate emission estimation technique.

Emissions are calculated by estimating fuel use by applying an assumed fuel consumption rate to the total
vehicle kilometres travelled. The energy used in the estimated total fuel consumed is converted to CO,
emissions using NGA factors for petrol, diesel and LPG fuels.

Vehicle categories are taken from "Vehicle Fuel Efficiency, Potential measures to encourage the uptake of more
fuel efficient, low carbon emission vehicles", prepared by Australian Transport Council and Environment
Protection and Heritage Council, September 2008.

Fuel efficiency data for individual car models are from http://www.greenvehiclesguide.gov.au.

Notes/assumptions

If fuel volume records are kept, the user should calculate emissions by the quantity-based method in tab 1:
'Mobile - Quantity Based'. Again care should be taken not to double up on emissions by using both
methods for the same vehicle(s).

Staff transport is not covered by this worksheet (except where vehicles are specifically owned by the facility
or the company whose head office is at the site).

Biofuels are not included in scope 1 transport emission calculations, as they are considered part of the
short term carbon cycle under GHG accounting protocols.

No transport factors are provided by NGA factors for vehicles not registered for road use; stationary energy
factors should be used for this fuel consumption.

All emission factors incorporate relevant oxidation factors from Department of Climate Change's National
Inventory Report.

The spreadsheet returns car fuel type as 'LPG' if listed as LPG or petrol/LPG (dual fuel).
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Section 3 - Stationary Combustion

This worksheet calculates emissions from fuels combusted for stationary energy purposes (e.g. boilers,
generators etc.).
Data entry

Enter the volume of fuel used for each fuel type according to the units shown. The user is expected to add all
separate accounts for the same fuel type.

Note that in the case of gaseous fuels, two unit options are available to the user. Gas quantity may be
recorded and reported as energy (GJ) or volume (cu.m). This provides flexibility to the user to report as per how
their fuel accounts are calculated/reported.

The user may create multiple line items of the same fuel type if desired. The use of the description/comment cell
is recommended in this case to differentiate combustion sources.

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Notes/assumptions

None significant
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Section 4 - Fugitive Emissions

This worksheet calculates emissions from synthetic gas leakage from airconditioning and other equipment.

Data entry

The user has two options available for data entry:

1) recording the known weight of gas used in the reporting period (as taken from equipment service/gas
recharge records), or

2) recording the total amount of gas contained in the equipment and applying a default annual leakage rate.

Where default loss calculations are assumed, the user must specify the type of HFC gas used by their
equipment (from the pink drop-down cells) to apply the correct global warming potential factor. For gas insulated
switchgear, the default gas is SF6, and calculations are carried out independent of whether or not the user
selects an HFC type from the pink drop-down cells.

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Common refrigerant blends are based on Forster, P., et al, 2007: Changes in Atmospheric Constituents and in
Radiative Forcing. In: Climate Change 2007: The Physical Science Basis. Contribution of Working Group | to
the Fourth Assessment Report of the Intergovernmental Panel on Climate Change [Solomon, S., D. Qin, M.
Manning, Z. Chen, M. Marquis, K.B. Averyt, M.Tignor and H.L. Miller (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA.

Notes/assumptions

Methane loss from stationary combustion is not included (this item was included in the IWCC v1.2)

Leakage from mobile air-conditioning units (i.e. vehicles) or fire extinguishers is not included as they are
assumed to have an individual charge size of <100kg (NGERS reporting threshold).

Take care not to double up on fugitive emissions by using both methods (known annual gas recharge
quantity and default losses by equipment type) for the same leakage source(s), and ensure correct units
are used for gas quantities

R-22 is a commonly used refrigerant that is being phased out by the Montreal Protocol, an international
treaty, and therefore does not need to be reported.
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Section 5 - Winemaking Practices

This worksheet calculates emissions arising from direct carbon dioxide use in the winemaking process,
including blanket tanks and pipe flushing.

Data entry

The user enters the quantity of purchased carbon dioxide in kilograms used in the reporting period. Several data
entry lines are provided to allow for differentiation of carbon dioxide use categories if this is of value to the user.
Calculation methodology

It is assumed that there is zero carbon capture in the use of purchased carbon dioxide in the winery. Therefore,
the amount of carbon dioxide used equals the reportable carbon dioxide emission

Notes/assumptions

Carbon dioxide emissions during fermentation are not included because fermentation is considered part of
the short term carbon cycle and is therefore not reportable.




AUSTRALIAN WINE CARBON CALCULATOR VERSION 1.4

Section 6 - Vineyard Practices

This worksheet provides a broad estimate of emissions related to nitrous oxide emissions from synthetic
fertilizer use. Due to the complexity of agricultural systems and the variability of practices across vineyard sites,
many activities/processes are not covered by this calculator (e.g. emissions from agricultural soils, manure
application, nitrogen leaching and runoff, crop residues). The emission estimate given here is therefore
indicative only, and may be improved in future revisions of the calculator.

Data entry

For synthetic fertiliser use, the user is prompted for the total mass of fertiliser applied to the soils, and if known,
the nitrogen content of the fertiliser. If the fertiliser's nitrogen content is unknown, a default value is applied
according to state-specific data. The emission factor also depends on if the vineyards are irrigated or not
(selected by drop-down list).

Calculation methodology

NGA factors and methods only makes brief mention of agricultural system emissions, partly because the initial
form of an Australian emissions trading system is not expected to include agriculture (for reasons of complexity
and variability noted above).

Specific calculations for fertiliser addition have been included from the Department of Climate Change, 2006,
Australian Methodology for the Estimation of Greenhouse Gas Emissions and Sinks 2006: Agriculture.

Notes/assumptions

Direct emissions from crop residues, manure application or soil disturbance and indirect emissions from
atmospheric deposition or leaching and runoff have not been included (as per International Wine Carbon
Protocol v.1.2) for reasons of calculation complexity and data accuracy uncertainty. It is possible that these
items may be included in future revisions of the AWCC.
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Section 7 - Scope 1 Waste Treatment

This worksheet calculates emissions from on site waste treatment, including solid and liquid wastes.

Data entry

For solid waste treatment, the available waste processes: 1) composting, 2) anaerobic digestion and
3) incineration, may be selected from the pink drop-down menus, and the amount of waste entered in tonnes.
Any recovered methane may also be recorded (also in tonnes).

For waste water treatment, emissions are included from methane and nitrous oxide generated in the anaerobic
breakdown of waste, as well as in flaring any collected biogas.

Where site specific chemical oxygen demand (COD) values are known by the waste water treatment plant
operators, this data should be used.

If site-specific COD data are not available, the user may use the default parameter calculation method.

Where the total COD in wastewater is unknown, the default value of 1.5kg per tonne of winery
wastewater can be used

Where the COD of sludge removed from waste water is unknown, a default value of 15% can be
used

If biological oxygen demand (BOD) is recorded instead of chemical oxygen demand, a conversion factor may be
used:

COD = 2.6 x BODs (Note: BODs is a 5 day BOD test result)

The calculator asks for the COD in sludge removed from waste water, and the COD in sludge removed from the
winery site. This second value is to ensure that any emissions resulting from off-site treatment of sludge are not
included here (off-site emissions are not included in the user's scope 1 total). This value cannot exceed the total
% COD in sludge removed from waste water.

The % COD in sludge anaerobically treated is the critical input to emissions calculations. Methane is assumed
to be only generated in anaerobic decomposition of winery waste, so if this value is 0%, the emission calculation
will be zero.

Default values from IPCC are:
Aerobic treatment plant: 0%
Aerobic treatment plant (not well managed or overloaded): 30%
Anaerobic digester for sludge: 80%
Anaerobic reactor (e.g. UASB, Fixed Film Reactor): 80%
Anaerobic shallow lagoon (less than 2 m): 20%

Anaerobic deep lagoon (more than 2 m): 80%
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Calculation methodology

Emissions estimates are based on NGA factors and methods by converting methane and nitrous oxide
emissions to CO, equivalents.

Notes/assumptions

CO, emissions from waste and waste water are not included, as these are considered part of the short
term carbon cycle (NGA Factors 2011, p. 49).

It is assumed that no wine industry sites carry out landfill activities
Weight of waste for composting or digestion is measured in wet tonnes
The default fraction of anaerobically treated wastewater treated by a wine industry plant is zero

If the estimated total waste water is unknown, an industry default value of 23 KL per tonne of wine

produced. It can be assumed that 1L of wine = 1kg of wine. Therefore the default value as provided by the
Australian Government National Greenhouse Accounts Factors is 23L of waste water per litre of wine. This
is an order of magnitude higher than industry studies indicate, and users are encouraged to measure their

own waste water production to improve accuracy of results.

If the biogas methane content is unknown, a default value of 70% is assumed

Where the total COD in wastewater is unknown, the default value of 1.5kg per tonne of winery wastewater

can be used
Where the COD of sludge removed from waste water is unknown, a default value of 15% can be used

Take care not to double up on emissions by using both methods for the same waste water
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Section 8 - Scope 2 Power Use

This worksheet calculates Scope 2 emissions from the purchase of electricity for use at the site.

Data entry

Enter the total amount of electricity purchased for the period (in kWh), and the default emissions will be
calculated using grid factors for the site's state.

In any case such as where a site is near a state border and a unigue electricity source is known to be sourced
from outside the site's state, the user may select the known external electricity provider's state using the pink
drop-down boxes.

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Notes/assumptions

The use or purchase of GreenPower does not entitle a user to reduce or in any other way modify their
reportable electricity consumption. The grid emission factor for each state incorporates the estimated
proportion of low carbon intensity electricity generation technologies (e.g. hence Tasmania's low grid factor
due to the prevalence of hydro power generation, and Victoria's high grid factor due to the prevalence of
coal power generation).

10
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Section 9 - Scope 3 Packaging

This worksheet calculates indirect emissions from the purchase of packaging materials.

Emissions calculated here are approximate only, because emissions for packaging items will vary from site to
site and from item to item for different brands due to differences in location, raw material sources,
manufacturing, handling and transport processes. Due to the absence of data, only a select range of packaging
items are included.

Data entry

Enter the quantity of units bought for the period, and the corresponding unit weight (weighted average if
necessary for differing unit sizes of the same product). Comments or descriptions may be useful to assist with
differentiating separate subsets of glass or plastics.

Calculation methodology

NGA factors and methods do not provide information on scope 3 emissions for packaging materials.

A generic emission factor (in tonnes CO, per unit weight of packaging) from published data is applied to
estimate emissions associated with a given item.

Notes/assumptions

For some wine industry materials/items, insufficient research has been carried out to provide a reliable
emission factor (e.g. synthetic corks, plastic pallets). It is anticipated that new emission factors will be
developed and existing emission factors refined over time as research continues and subsequent calculator
updates are made.

11
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Section 10 - Scope 3 Contract Machinery

This worksheet calculates indirect emissions from combustion of fossil fuels by contract machinery (i.e. not
scope 1 emissions because the machinery is not owned by the site company). Included machine types are
helicopters and tractors. Other vehicles may be entered in tab 10, ‘Transport'.

Data entry

For helicopters, choose the helicopter size from the pink drop-down boxes and enter the flight hours per aircraft.
Helicopter classes available are:

Small - max takeoff weight 840kg
Medium - max takeoff weight 1050kg
Large - max takeoff weight 2270kg
Extra large - max takeoff weight 6800kg

For tractors (or harvesters or similar), the user may enter the horsepower rating of the machine (in power take
off units), or select either large or small size from the pink drop-down boxes. Then the machine hours should be
entered, and the fuel type selected (diesel or petrol). The size of the tractor may be assessed by the user.

Calculation methodology

NGA factors and methods do not provide information on scope 3 emissions for contract machinery. Therefore
the methodology from the IWCP v1.2 has been carried over to the AWCC.

Notes/assumptions

Take care not to double up on emissions by using both methods for the same machine(s).

12
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Section 11 - Scope 3 Transport

This worksheet calculates emissions from goods freight, including by road, rail, sea and air. Due to the high
degree of variability between freight vehicle types and practices, these emission estimates are indicative only,
and calculation methodologies and accuracies are expected to be improved in future calculator revisions.

Data entry

There are two methods available to the user to estimate emissions:

1) by vehicle kilometres travelled where the vehicle type is known (as per tab 2 — Mobile — Distance Based); or
2) an emission per tonne of freight per kilometre travelled.

For the first method, enter the total vehicle kilometres travelled according to the general vehicle category. Note
the user may separate out post-2004 vehicles due to their improved catalytic conversion of exhaust methane
and nitrous oxide.

For the second method, use the pink drop-down menus to select the mode of freight (various options are
available for land/sea/air), and then enter the total tonnes of freight, and the total distance travelled.

Calculation methodology

NGA factors and methods do not provide information on scope 3 emissions for freight transport. Therefore the
methodology from the IWCP v1.2 has been carried over to the AWCC.

Notes/assumptions

Take care not to double up on emissions by using both methods (known vehicle road freight distance and
tonnage based) for the same freight.

Biofuels are not included in scope 3 transport emission calculations, as they are considered part of the
short term carbon cycle under GHG accounting protocols.

Note that for the vehicle-distance based method, the total vehicle emissions are calculated regardless of
what proportion of the vehicle's carrying capacity is occupied by the user's goods.

13
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Section 12 - Scope 3 Purchased Wine Products

This worksheet calculates indirect emissions from the purchase of typical wine related products. Note that due
to the wide range of products and the lack of sufficient 'life cycle analysis' data, many products are not covered
by this calculator. Further, variance of 'embodied energy' between different brands of the same products means
that generic emission factors may not provide suitably accurate emission estimates, and the estimates provided
here should be interpreted as indicative only.

Data entry

Enter the quantity of products bought for the period, and the corresponding product weight (weighted average if
necessary for differing unit sizes of the same product). A generic emission factor then estimates emissions
associated with each item.

Calculation methodology

NGA factors and methods do not provide information on scope 3 emissions for purchased wine products.

A generic emission factor (in tonnes CO, per unit weight of purchased goods) from published data is applied to
estimate emissions associated with a given item.

Notes/assumptions

Emissions calculated here are approximate only. Actual emissions for purchased items will vary from site to
site and brand to brand due to differences in location, raw material sources, manufacturing, handling and
transport processes. For many typical industry products, insufficient research has been carried out to
provide a reliable emission factor (e.g. barrels made from French oak compared to American oak). It is
anticipated that new emission factors will be developed and existing emission factors refined over time as
research continues and subsequent calculator updates are made.

14
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Section 13 - Scope 3 Waste Treatment

This worksheet calculates emissions from off site waste treatment, including solid and liquid wastes.

Data entry

For solid waste treatment, three different calculation methods are available according to the degree of waste
separation into category that occurs at the site.

1) The first, most detailed method allows the user to select the specific waste type by composition as one of
nine categories (food, paper/cardboard, garden/green etc.) from the pink drop-down menus, and enter the
amount of waste (in tonnes).

2) The second, more broad waste categorisation allows the user to select the broad waste type from pink drop-
down menus, and enter the amount of waste disposed (in tonnes).

3) The third, most broad method allows the user to simply enter the total tonnage of waste removed from site.

For waste water treatment, emissions are included from methane and nitrous oxide generated in the anaerobic
breakdown of waste, as well as in flaring any collected biogas. Where site specific chemical oxygen demand
(COD) values are known by the waste water treatment plant operators, this data should be used. If site-specific
COD data are not available, the user may use the default parameter calculation method.

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Notes/assumptions

Take care not to double up on emissions by using two methods for the same waste or waste water.

If the COD of sludge removed from wastewater is unknown, a default value of 15% of the total COD of
wastewater is used.

If the methane content of biogas is unknown, calculations use a default value of 70%.

15
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Section 14 - Scope 3 Power Use

This worksheet calculates indirect scope 3 emissions from purchased electricity. Emissions are calculated for
two items:

1) Transmission and distribution losses

2) Fossil fuel extraction, production and transport

Data entry

The total amount of electricity use will be automatically copied over from tab 7 for calculation of transmission
and distribution losses.

Data for fossil fuel extraction, production and transport must be manually copied from Scope 1 emission
calculation sheets. The user should take care to correctly add up the total energy (in GJ) for each fuel type, and
enter them into the relevant cells.

Calculation methodology

Emissions estimates are based on NGA factors and methods.

Notes/assumptions

This worksheet calculates the emissions that arise through electricity use as a result of the extraction
production and transport of the fuel being used.

You will need to copy the existing data from Tab 1 Mobile — Quantity Based, Tab 2 Mobile — Distance
Based and Tab 3 Statutory Combustion to the corresponding fuel type in Tab 14 Scope 3 Power Use.

Be sure to copy the numbers (in tabs 1, 2 & 3) from the “Energy Consumed (GJ)” column.

No scope 3 emission factor for biofuels (such as biodiesel or ethanol) provided by NGA due to highly
variable nature of individual fuel characteristics

Take care in copying fuel energy data from scope 1 tabs

16
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Section 15 - Estimated Emission Outputs

After all relevant data has been entered into the available thirteen tabs, the estimated emissions are
summarised in two main output tabs:

1) General Summation: this tab collates all emission estimates in one table, and also provides three small pie
charts for illustration:

a) A breakdown of scope 1 emissions
b) A breakdown of scope 3 emissions
c) A comparison of total scope 1, 2, and 3 emissions

2) General Summation Chart: This bar chart gives a graphical representation of individual emitting activity
categories to give a simple overview of the total ‘carbon footprint'.

Both tabs may be printed at any time.

After completion of the calculator, the user may go back to any tab to adjust values or enter additional data. The
general summation table and charts will update automatically.

This ongoing data adjustment or addition can be useful to perform sensitivity analyses to see where changes in
wine industry practices affect ‘carbon footprint'. It is also anticipated that the process of completing the
calculator for a given site or activity will give the opportunity for controlling organisations to understand and
review their data collecting systems, with potential for upgrading systems to improve the ease of data collection,
and ultimately greater data accuracy for refined emissions estimates.

17
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Appendix A - Key Changes from the IWCC to AWCC

The following major changes were made to the International Wine Carbon Calculator version 1.2 in the
extraction of the Australian Wine Carbon Calculator version 1.0.

All navigation buttons and macros were removed for simplicity, including the use of a clickable map at the
introduction. The main function of this map in the IWCC was to set calculations to output in local units of
measurement and define the energy grid. This is now done in the AWCC by entering the site/facility details
in a separate tab (‘Site Details’).

A uniform format was applied to provide consistency, better ease of use, and the facility of initial user
instructions followed by key notes and assumptions.

A detailed user instruction was included in the ‘Introduction’ tab, which with extra instruction, notes and
comments throughout the worksheets, was intended to provide the user enough information to not require
a separate user guide to work through the calculator.

Emission calculation methodologies were changed to meet NGER Act 2007 requirements for the following
tabs:

0 1 Mobile — Quantity Based

0 2 Mobile — Distance Based

o 3 Stationary Combustion

0 4 Fugitive Emissions

o 5 Winemaking Practices

o0 6 Vineyard Practices (for fertiliser use)

0 7 Scope 1 Waste Treatment

o 11 Transport (for distance-based road freight)
0 13 Scope 3 Waste Treatment

0 14 Scope 3 Power Use

Where available, all emission factors were updated to those published in the Australian National
Greenhouse Accounts Factors (July 2011).

Cars specific to the Australian-market were added to the list of available vehicles to choose when entering
data to the ‘Mobile Equipment — Distance Based’ tab.

An additional summary chart was added showing a bar chart comparison of total emissions from each
major activity category.

A placeholder tab was added to provide a summary of all information required to enter data into the
Department of Climate Change’s OSCAR mechanism (currently undergoing a major revision).
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A placeholder ‘Help’ tab was added to provide in-calculator user assistance.

All emission factors were moved to central tabs (‘Data Sheet_Scope 1’ and ‘Data Sheet_Scope 3’) for ease of
reference and potential future updating and/or addition by the Administrator.
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Appendix B - AWCC v1.4 Spreadsheet Model

Welcome to the Australian Wine Carbon Calculator (AWCC)

NTRODUCTION

iz sproacshest model has been created by the Winemakers® Federation of Ausiralia and the South Australian ¥ne Industry Association to assist members of the Australian wine industry caloulate and assess thei
arnon emissions at a site o facilty level. The caloulstor has been adapted from the Intemational Wine Carbon Protocol w12 to meet Australian legisiatie requirements. It is imtznded as a guidance tool only, and
[does mot provide for full reporting fo relevant statuatony reguinements.

JThi= teol estimates iotal emizsions of carkon dicsice produced 2= 2 result of the actvities related fo wine mdustry businesses, such 2 vineyards, winerios and transport companies. Coverage of the tool {o.g. fuel typeg
bind business actiities) has been selecled 25 being specific to the wine indushry. Where the user considers key activities to have been incomectly cocluded from the calculater, the administrator should be contacted fo
pesclution {see contact details below). 'While the form of the toal has been adapied from the Inbemational Wine Carbon Calculator, the key fechnical references for dewelopment of the calculabor are:

Mihare the above dacuments

SO0 fdeines i

ficto that whilst this calculaioe is 2 useful tool for use by wine industry members in understancing the general cxtent of thair ‘carbon footprint, it iz not imended as a data cellection and reporting tool for use under the
FIGER Act, 2007. The user should b aware that whare NGER-complant reporting = required, thene are significant addional data {such as corporate details, specific data collection and measurement methodologies
gl complete material inversonies) not coverad by this teol. Specialist advice is recommendied whare MGER-compliant reperting is desired.

CALCULATOR USE AND NAVIGATION

t is imendied that the wser start from the Infroduction kb at the bottom of the program window, and work from lzft o right theough the t2bs 1o fill in data in 2 legical seguence. Cels within the fabe are colow coded to
s sist user input and navigation, with the following key:

Light gresn celks requine user input

Fink pelks are drop-down lists for the user to select from a discrete range of avaikble input eptions

Yellow colls contain the okl calculated emission per line Hem within cach tab

Marcon colls contzin the summed emission total for each main actiity'source category (one per b

Cells with a red marker n the bop righthand corner contain comments thal may be wiewed by hovering the cursor over the marked cell

o Exonl fabs at $he bofom of the active window have also been colour coded:

Yiellow tabs are for introductory andior summary dats
Blue t2bs are for Scope 1 calculations:

Red labs ane for Scope 2 caloulations

Grosn tabs are for Soope 3 calculations

4. bricd inztruction is proviced at ®ie fop of each tab ko assist with correct data entry. Whers appropriale, notes are alss inchuded below the main table of dat on assumplions, cakoulation details or other. Selected colls
bilso have indwidual comments (shown with a red marker in the fap nghthand comer with useful infarmation for the user.

ficto that indridual talbs may be prinked at any stage such that the user may keop a hardcopy recerd of enlered data. After completion of the caloulator for o ghven sibe or facility over & specfied pencd, & may be
jisohl b koep a hardcopy file of the full data sot.

PRINCIPLES OF GREENHOUSE GAS ACCOUNTING

baszic conpept behind GHG accounting is to caloukate an overall guamity of GHG emission as a result of @ given activity or at  particular facilty. The calculation method used iz o apply an emission factar (EF) to
by prescribed activity to comvert it o GO squivalent (02} amissions.

Emissions ane considered direct or indirect.

Cirect amiszicns are preduced from sourcas within the boundary of an organization and as @ resull of that organisation's achivities. These emissiors mainly arizs from the falowing activiies:
= generation of anergy, heat, steam and electricty (zuch as burning gas or wood);

= manutacturing processes (such as in coment preduction, of soil emissions in agriculure);

- tramsportation of materals, products, waste and people {i.e. wehick fusl combustion);

= fugitfve: @missione (such as methane emiszions from ceal mines, nabwal gas leaks from joints and sealz); and

= on-sie waste management {such as emissions from landfill stes).

Ciresct {or point-sourcs | emizsion factors give a waight of $0 - emitted per unit of activity ot the point of smission release {ie. fuel uss, snergy use, manufacturing precess activity, mining actnily, on-sis wasts
fizosal, otc. ). Dirsct emizzions are categonsed as Scope 1.

ndirect amissicns are emiszions genorated in the wider economy as a consequence of an crganisation’s activiies, bak which are phiysically produced by the acivitios of ancther srganization. The most important
palegory of indirest amissions is from the consumption of electricity. Indirect emissions from slecticiy consumplion 2re categorsed as Soope 2 Oeher indirect emissions, such as ‘upsiream’ emissions generated in S
excirzction and processing of raw maternials, freight of goods and materiaks, employee travel and off-site wasle reatment are cabegonsed as Scope 3.

Undar the NGER Act 2007, only Scope 1 and 2 emissions are reportable under the proposed emissions trading system. The addition of Scope 3 emissions provides what is called o Hecyols analysis (LA for a grven
ety or praduct Rote that the scourcy of this caloulaior iz ot sullisient io provide an independently verfiable LEA.

COMTACT DETAILS

fiational Wine Conire

Eotanic Road

PO Box 2414

fient Town 54 5071
‘wlophone: (O] &222 G255
‘mozimile: (08) G222 9280
mail: wiaifwfa.org.au
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Site Details

User instructions
This initial worksheet records the details of the site or facility covered by this spreadsheet.

If multiple sites or facilities are to be assessed, a separate spreadsheet is required for each one, and a total 'carbon footprint' may be
calculated by summing the totals from each of the separate spreadsheets.

Note the selection of the site or facility state in this worksheet carries through to calculations for other worksheets (such as emission factor
for electricity transmission grid).

SITE DETAILS

Name Example winery

Owner OzWines

Operator ACME Wine Contractors
Street Lot 1, Vineyard Rd
Suburb/Locality Barossa Valley

State I

Post Code

Other comments
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Mobile Equipment - Fuel Quantity Based Scope 1

User instructions

This worksheet calculates emissions from fuels combusted due to transport at the site or by the site company-owned vehicles.
Enter the volume of fuel used for each fuel type according to the units shown. The user is expected to add all separate accounts for the same fuel type

Note the user may separate out post-2004 vehicles and/or Euro design compliant heavy vehicles due to their improved catalytic conversion of exhaust methane and nitrous oxide.
If fuel velume records are not kept, estimated fuel usage can be calculated by the distance-based method in tab 2: '"Mobile - Distance Based'.
Take care not to double up on emissions by using both methods for the same vehicle(s).

Fuel data Energy used Emissions Factors (kg CO,-e/GJ) Total Emissions
Energy Content Energy Quality
Fuel type Description/comment Qty Units Factor Consumed COs CH. N-O tonnes COy-e Rank
(GJiunit) (GJ)
General transport
Gasoline kL 34.2 0.0 66.7 0.60 2.3 NGA
Diesel oil kL 38.6 0.0 £69.2 0.20 0.5 NGA
Gasaline for use as fuel in an aircraft kL 331 0.0 66.3 0.04 07 NGA
Kerasene for use as fuel in an aircraft kL 368 00 689 0.01 07 NGA
Fuel ail kL 39.7 0.0 729 0.06 0.6 NGA
Liquefied peftroleum gas kL 26.2 0.0 59.6 0.60 0.6 NGA
Biodiesel kL 346 00 0 1.20 22 NGA
Ethanol for use as fuel in an internal combustion engine kL 234 0.0 0 1.20 22 NGA
Biofuels other than those mentioned in the above items kL 23.4 0.0 1] 1.20 2.2 NGA
Natural gas (light duty vehicles) cu.m 0.0393 0.0 51.2 5.50 0.3 NGA
Natural gas (heavy duty vehicles) cu.m 0.0393 0.0 51.2 210 0.3 NGA
Post-2004 vehicles
Gasoline (other than for use as fuel in an aircraft) kL 342 0.0 B66.7 0.02 0.2 NGA
Diesel oil kL 38.6 0.0 £69.2 0.01 0.6 NGA
Liquefied peftroleum gas kL 26.2 0.0 59.6 0.30 0.3 NGA
Ethanol for use as fuel in an internal combustion engine kL 234 0.0 0 0.20 0.2 NGA
Heavy vehicles conforming to Euro design standards
Diesel oil (Euro iv) kL 38.6 0.0 £69.2 0.05 0.5 NGA
Diesel oil (Euro iii) kL 38.6 0.0 0.5
Diesel oil (Euro i kL 38.6 0.0 0.5
Total 0.00

NOTES

Take care not to double up on emissions by using both methods (fuel quantity based and distance based) for the same vehicle(s).
Please ensure correct units are used for fuel quantities.

Staff transport is not covered by this worksheet (except where vehicles are specifically owned by the facility or the company whose head office is at the site.
Biofuels are not included in scope 1 transport emission calculations, as they are considered part of the short term carbon cycle under GHG accounting protocels.
No transport factors are provided by NGA factors for vehicles not registered for road use; stationary energy factors should be used for this fuel consumption.
All emission factors incorporate relevant oxidation factors from Department of Climate Change's National Inventory Repaort.
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Mobile Equipment - Distance Based

User instructions

Thie worksheet calculates emiszions from fuels combusted due o transport at the aite or by the site company-owned vehicles, specilically on a "wehicle kilomeires raveled® basis (when e volumes of fuel consumed are noft recorded).
[Enter the tolal vehice kilemetres raveled either by general vehicle category, or by speeilic vehicle model using the drop-down menus.

Flole the Laar ray separale oul post-2004 vehlicles due to their improved catalytic convenion of axhaust methane and nitrous axide

I fuel weldume reconds are kept, he user should caleulate ermissions by the quantity-based methed in tab 1. 'Mebile - Quantity Based'.

Take care not © double up on emissions by using both methods for the same vehlclels).

Fuel data Energy Used Emisslons Factors (ky CO:-2/GJ} Direct ©O, Total
Vehicls Wehice Fuel | Total Fuel | Energy Content]  Energy Emissions | Emissions | 242y
Descnptiamicom mert Wehicle Type Fuel Type Distamnss Efficiency | Conaumption Fattar Cornsdmed Coy CH, MO (k) Ionnes GO, Fank
L) (00 k) IR [Sluni fleNi]

Pre-2004 Vehicles
|Passanper vehides Gaszaling 111 o 34.2 5] BE.7 0.6 2.3
Light commercial vahicles Gasoline 13.2 [i] 34.2 [+] B6.7 0.6 2.3
|R|Qld Truchks Gasaline FalE] i 342 5 BE.7 0.6 23
[ rticmated tocks Gasoling EE] i 392 T B6.7 08 FE]
I§peclalaed triicks Diezel oil 28 0 386 5] 69.2 0.2 0.5
Buzes Diezel oil 282 [i] 388 7] [ 0.2 0.5
[Matersycles Gasaling &5 i 34.2 a 6.7 0.6 23
IPoet-zou-l Vehicles
Passenger vehicles Gazoling 111 [i] 534.2 5] BE.7 00z 0.2
Cight commereial vehites Dieael ol 125 i 356 T B02 ool 0E
Figid trucks Diezel oil 26.8 0 386 5] 69.2 001 0.6
Articulated trucks l 378 [i] 34.2 7] 8.7 ooz 0.2
Speciabsed rucks Diezel ol 28 i 386 a 69.2 001 0.6
Bizes Diezal ol 262 ] 356 [ 652 01 [
Jiatorcyces Gasoline &5 i 3.2 (5] .7 [l [
Select below for specific post-2004 vehicle types
Holden Cormmadone Omegs Sedan 3.6L Aute [Petrol 91 RON) Gasdline 10.6 [i] 34.2 [ 002 0.2 252
Toyola Comlla Haich 1.1 Aule (Peirol 31RON) Gasoling 7T [i] 34.2 7] 002 0.2 180
[Missan Mavara Dual Cab SWD Utility 2.5 Manual iDiesel) Diezel ol 98 i 386 a 001 0.6 264

P LFG 15,5 il 252 [i] 0.3 0.3 =8

ROM) Gasoling 155 i 5.2 5] [IiF] 0.2 EF7]

Mencedes-Senz Vite 111C01 Compact Van 231 Manual (Dessl ) Dieael oil 8.1 o 386 5] 001 0.6 215

Total

MNOTES

Take cane net to double up on ermissions by vsing bath metods [Tuel quantity based and distance based) for the same vehicle(s).
Stalf ransport s not covered by this worksheet (except where vehicles are specifically ovwned by the faclity or the company whose head office i at the sils.
Eiofusks are net induded in ecope 1 ranspor emiszion caleulations, as they are conaidered part of the sho temn carbon cycle under GHG 2ecounting pretocsle.
Mo transport facion are provided by NGA feetors lor vehicles net registered for reed vee; stationary energy feetors should be used Tor this fuel consumplion.
|40 emission factors incorparate relevant axidation factors fiam Depanment of Climate Changs's National Inventary Repar.
Spreadahest retums car fuel type as 'LPG' if ksled as LPG of palalfLPG (dual fuel
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Stationary Combustion - Fuel Quantity Based

User instructions

This worksheet calculates emissions from fuels combusted for stationary energy purpeses (e.g. boilers, generators etc.)

Enter the volume of fuel used for each fuel type according to the units shown. The user is expected to add all separate accounts for the same fuel type

Note that in the case of liquid fuels, twe unit options are available to the user - quantity reported as energy (GJ) or volume (cu.m). This provides flexibility to the user to report as per how their fuel accounts are calculated/reported.
The user may create multiple line items of the same fuel type if desired. The use of the description/comment cell is recommended in this case to differentiate combustion sources.

Fuel data Energy Used missions Factors (kg CO,-e/GJ Total Emissions
Energy Content Energy Quality
Description / comment Fuel type Oty Units Factor Consumed CO, CH. N.O tonnes CO--e Rank
(GJ/unit) (GJ)
Natural gas distributed in a pipeline (m3) cu.m 0.04 0.0 51.20 0.10 0.03
Natural gas distributed in a pipeline (GJ) GJ 1.00 0.0 51.20 0.10 0.03
Diesel ol kL 3860 0.0 69.20 0.10 0.20
Dry wood t 16.20 0.0 0.00 0.08 1.20

Total

NOTES
Take care to record the fuel quantity in the correct units (especially cu.m versus GJ for gaseous fuels)
Unleaded petral is classified as 'gasoline’
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Fugitive Emissions - Gas Leakage

User instructions

This worksheet calculates emissions from synthetic gas leakage from airconditioning and other equipment.

The user has two options available for data entry: (1) recording the known weight of gas used in the reporting period (as taken from equipment service/gas recharge records), or (2) recording the total amount of gas

contained in the equipment and applying a default annual leakage rate

Where default loss caculations are assumed, the user must specify the type of gas used by their equipment (from the pink drop-down cells) to apply the correct global warming potential factor. For gas insulated
switchgear, the default gas is SF6, and calculations are carried out independent of whether or not the user selects an HFC type from the pink drop-down cells

Gas details Gas leakage Total Emissions Quality

Description / comment Annual recharge Units Default annual loss (Gas type Leakage GWP tonnes CO--e Rank
Known refrigerant usage
HFC-23 kg 11700
HFC-32 kg 650
HFC-41 kg 150
HFC-43-10mee kg 1300
HFC-125 kg 2800
HFC-134 kg 1000
HFC-134a kg 1300
HFC-152a kg 140
HFC-143 kg 300
HFC-143a kg 3800
HFC-227ea kg 2900
HFC-236fa kg 6300
HFC-245ca kg
SF6 kg
Default losses by equipment type Total charge size
(Commercial air conditioning kg 9.0% select HFC —> 0
(Commercial refrigeration kg 23.0% select HFC —> 0
Industrial refrigeration kg 16.0% select HFC —> 0
(Gas insulated switchgear kg 0.5% SF6 0

Total

NOTES

Take care not to double up on fugitive emissions by using both methods (known annual gas recharge quantity and default losses by equipment type) for the same leakage source(s)

Flease ensure correct units are used for gas quantities.
Methane loss from stationary combustion is not included (this item is included in the International Wine Carbon Calculator).

Leakage from mobile airconditioning units (i.e. vehicles) or fire extinguishers is not included as they are assumed to have an individual charge size of <100kg (NGERS threshald).
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Wine Making Practices

User instructions

description or comment is recommended in this case.

Carbon dioxide use

This worksheet calculates emissions from direct carbon dioxide use in the wine making process (e.9. blanket tanks or pipe flushing).

The user simply enters the quantity of carbon dioxide use for the reporting period (in kg). The calculator assumes zero carbaon capture
or storage, such that the amount of carbon dioxide used is directly allocated as reportable CO- emissions.

Several lines have been provided to allow some differentiation of carbon dioxide use categories If relevant or useful. The use of a

co,

D iption / t
escription / commen Purchased

Units

Total Emissions
tonnes CO5-g

Quality
Rank

NOTES
Carbon dioxide emissions due to fermenation are not included because fermentation is considered part of the short term carbon cycle.
I
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Vineyard Practices

User instructions
This worksheet provides a broad estimate of emissions related to selected agricultural processes: nitrous oxide emissions from synthetic fertilizer use, and soll management (disturbance)

Due to the complexity of agricultural systems and variability of practices across sites, many activities are not covered by this calculator (e.g. manure application, nitrogen leaching and runoff, crop residues).
The emission estimate given here is therefore indicative only, and may be improved in future revisions of the calculator

For synthetic fertiliser use, the user is prompted for the total mass of fertiliser applied to the soils, and if known, the nitrogen content of the fertiliser.
If the fertiliser's nitrogen content is unknown, a default value is applied according to state-specific data. The emission factor also depends on if the vineyards are irrigated or not (selected by drop-down list)
For managed soil emissions, the user simply enters the total area of vines (in hectares), and a generic emission factor is applied.

Synthetic fertiliser addition

Descrintion / comment Fertiliser Units Known Fertiliser N Crop Irfigation? Default fertiliser Total N applied | Emission Factor (kg | N,O-N Emissions | Total Emissions | Quality
P Applied Content (%) pirrig ) N content (%) (ka) N,O-N/kg N} (ka} tonnes CO,-2 Rank
kg F

kg
kg
kg

m|m|mm

rManaged soils

. . . Emission Factor (kg | N,O-N Emissions | Teotal Emissions
Description / comment Vineyard Area| Units N,O-N/hayT) ka) tonnes CO-e

ha
ha
ha

Total

NOTES

The calculation method used above is as per the general IPCC methodology for managed soils, and as used in the IWCC v1.2. However, specific calculations for
fertiliser addition within the IPCC methodology have been taken from the Department of Climate Change, 2006, Australian Methodolegy for the Estimation of
Greenhouse Gas Emissions and Sinks 2006 Agriculture

Direct emissions from crop residues,manure application or soil disturbance and indirect emissions from atmospheric deposition or leaching and runoff have not
been included (as per International Wine Carbon Protocol v.1.2) for reasons of calculation complexity and data accuracy uncertaint
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Onsite waste treatment

User instructions
This worksheet calculates emissions from on site waste treatment, including selid and liquid wastes.
For solid waste treatment, the available waste processes may be selected from the pink drop-down menus, and the amount of waste entered in tonnes. Any recovered methane may also be recorded
For waste water treatment, emissions are included from methane and nitrous oxide generated in the anaerobic breakdown of waste, as well as in flaring any collected biogas.
Where site specific chemical oxygen demand {COD) values are known by the waste water treatment plant operators, this data should be used
If site-specific COD data are not available, the user may use the default parameter calculation method
Take care not to double up on emissions by using both methods for the same waste water.
Solid waste .
- — - Quality
Description { comments Treatment type Disposal Amount Units. CHy emissions N0 emissions Recoversd Total Emissions Rank
(tonnes CO,-g) (tonnes CO5-e) methane (t) (tonnes COz-g)
Composting tonnes 0 0 0.00
Anaerobic digestion tonnes 0 0 0.00
Incineration tonnes 0 0 0.00
tonnes
tonnes
tonnes
SUBTOTAL] 0.00
\Waste water - site specific treatment plant data
- Yolume of waste . Tetal COD in COD in sludge CODin sludgg % CODin wa_ste % COD in sludge Recovered Total Emissions
Description { comments Source of waste water water Units. waste water remaved from remaved from site| water anaerobically anaerobically treated | methane (cu.m) tonnes COy-e
(tCOD) wastewater (tCOD) (tCOD) treated )
kL
kL
kL
SUBTOTAL] 0.00
[Waste water - default treatment values
Descrioti Total wine ) Estimated total | 012 GODin COD in sludge COD in shudge % COD in sludge Recoverad Total Emissions
escription / comments Source of waste water production Units waste water (kL) waste water removed from removed from site anaerobically treated | methane (cu.m) tonnes COye
(tCOD) wastewater (tCOD) (tCOD) |
tonnes
tonnes
tonnes
SUBTOTAL| 0.00
[Waste Water - Flaring of methane in sludge biogas
- . . Biogas methane | Biogas methane CH, emissions N;© emissions Total Emissions
Description { comments Source of sludge Total biogas flared Units. content  (known content
%) {default %) (tonnes COq-2) (tonnes COq-g) tonnes CO5-e
cu.m T0%
cu.m 70%
cu.m T0%
SUBTOTAL

C0O; emissions from waste and waste water are not included, as these are considered part of the short term carbon cycle

It is assumed that no wine industry sites carry out landfill activities
Default fraction of anaercbically treated wastewater treated by a wine industry plant is zero
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Scope 2: Purchased Electricity

User instructions
This worksheet calculates Scope 2 emissions from the purchase of electricity for use at the site.
Enter the total amount of electricity purchased for the period (in kWh), and the default emissions will be calculated using grid factors for site's state.
In any case such as where a site is near a state border and a unique electricity source is known to be sourced from outside the site's state, the user may select the known
external electricity provider's state using the pink drop-down boxes.
Purchased electricity data Emission Factors Total Emissions
_ kg CO,/kWh tonnes CO--e Quality Rank
Electrical Grid Description / comment / facility / supplier / meter ID CEIectrlmt_y Units Scope 2 Scope 2
onsumption
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
South Australia kWh
Default parameters, where electricity known to come from interstate
kWh
kWh
kWh
kWh
kWh
Total 0 0.00
NOTES
The use or purchase of GreenPower does not entitle a user to reduce or in any other way modify their reportable electricity consumption. The grid emission factor
for each state incorporates the estimated proportion of low carbon intensity electricity generation technologies (e.g. hence Tasmania's low grid factor due to the
prevalence of hydro power generation, and Victoria's high grid factor due to the prevalence of coal power generation).
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Scope 3 Packaging Emissions

User instructions

This worksheet calculates indirect emissions from the purchase of packaging matenals.
Enter the quantity of units bought for the period, and the corresponding unit weight (weighted average if necessary for differing unit sizes of the same product).
A generic emission factor then estimates emissions associated with each item.

PH = place holder

Emissions calculated here are approximate only. Actual emissions for packaging items will vary from site to site due to differences in location,
raw material sources, process, handling and transport processes

For some materials/items, insufficient research has been carried out to provide a reliable emission factor (e.g. synthetic corks, plastic pallets). It is anticipated that
new emission factors will be developed and existing emission factors refined over time as research continues and subsequent calculator updates are made.

Packaging Materials Description / Comments Quantity Weight per unit Units E:T;;jﬁ";:;::{ s TT;?LE?(I:S;;?:S C‘;u;r:':(y
Bottles / Containers Glass kg 2.200 0.0 F
Glass kg 2200 0.0 F
Glass kg 2200 00 F
Glass kg 2.200 0.0 F
Glass kg 2200 0.0 F
PET kg 3.224 0.0 E
PET kg 3.224 0.0 E
PET kg 3.224 0.0 E
Tetra Brik (1ltr) kg 2.255 0.0 F
Tetra Prisma (11tr) kg 231 0.0 F
Aluminium Cans none available PH X
Wine Bags Aluminium Bag kg 15.040 0.0 F
Plastic Tap kg 1.235 0.0 F
Paper / Cardboard box kg 1.792 0.0 F
Closures Aluminium Screw Caps (35% recycled) kg 10.633 0.0 F
Natural Cork & PVC Capsule kg 2.490 0.0 F
Agglomerate Cork & PVC Capsule kg 4253 0.0 F
Agglomerate Cork & Aluminium Capsule kg 4.863 0.0 F
Glass Stoppers none available PH X
Synthetic Cork none available PH X
ZORK none available PH X
Sparkling Cork none available PH X
Sparkling Muselet hood and wire none available PH X
Fibre Packaging Pallet Pads / Layer Boards kg 1.792 0.0 F
& Pack Cartons kg 1.792 0.0 F
12 Pack Cartons kg 1.792 0.0 F
& Pack Dividers kg 1.792 0.0 F
12 Pack Dividers kg 1.792 0.0 F
Pallets wooden pallets, returnable kg 0000 00 F
wooden pallets, non-returnable kg 0.679 0.0 F
plastic pallets none available X
Total
NOTES
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Appendix C - IWCP v1.2 Data Quality System

Rank

Approx. range
in data

Comment

+5%

Excellent: Emission Factor (EF) or model based on sound, independent,
detailed, and verified data. Underlying LCA thorough and independent. Data
sourced from or validated on a range of randomly selected companies.
Sourcing, sampling and model testing is adequate to minimise variability
and uncertainty to very low levels.

+ 20%

Very Good: EF or model based on sound, independent, detailed and verified
data. Underlying LCA thorough and independent. Underlying LCA can be
streamlined, but accounts for adequate detail. Data sourced from and
validated on a “reasonable” range of companies. Sourcing, sampling and
model testing is adequate to minimise variability to low levels.

+ 50%

Good: (Minimum acceptable level in the long-term) EF or model based on
“reasonable” and third party independently verified/certified data. Underlying
LCA can be a streamlined LCA, but is independently reviewed. Sourcing,
sampling and model testing is adequate to minimise variability to moderate
levels.

+100%

Poor: EF or model based on internal company data. LCA incomplete. Data
not third party verified or fails third party verification. Model testing
incomplete.

+ 200%

Emission uncertain: LCA data available but basis not available, and/or
potentially biased. Existing data/LCA suggest too great a range and a new
model for calculation needs to be determined. No independent or third party
reviewed data available. Existing data suggests a wide range of uncertainty.
Data based on approximations from experts.

+>200%

Emission very uncertain: No LCA data available to determine emission
factor, or LCA data provides too great a range requiring a model to replace
the EF. Data based on potentially biased source and not externally
reviewed. Very limited data sources.

Unknown

Cannot be incorporated in model: Science uncertain, placeholder values
used in model. No data available. Will benefit significantly from further
investigation, analysis or review. Additional investigation required to rank
effectively. Data available but from a single or potentially biased source —
could be improved if third party reviewed and accredited.
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Appendix D - International Wine Carbon Protocol (vl  .2)

The International Wine Carbon Protocol (v1.2) can be downloaded from the FIVS website at
http://fivs.org/index.php?newlang=english (Under the FIVS Strategic Initiatives Section)
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Appendix E - National Greenhouse Accounts Factors

The National Greenhouse Accounts Factors can be downloaded from the Australian Government Department of
Climate Change website at http://www.climatechange.gov.au/publications/greenhouse-acctdg/national-
greenhouse-factors.aspx




