The South African Fruit & Wine Industry
Carbon Calculator

¢ The Protocol

. CONFRONTING
CLIMATE

CHANGE

A SOUTH AFRICAN
FRUIT & WINE INITIATIVE

This project was made possible by the Regional Standards Program (RSPCofntidark Trustthe Post Harvest
Innovation Programme the National Agricultural Marketing Councénd the South African wine and fresh fruit
industries (South African Table Grépa = { 2dzi K ! FNRAOIY ! LILX S IyR tSIN tN
CNHzZA G t NPRdzOSNBQ ! 3a20AF0A2y>S [/ AGNHzA wSaSIFNOK Lyds
African Avocado Gract'NBR Q ! aa2O0AF A2y YR 2AYySGSOKO®



Table of Contents

1. Introduction
2. Terms and Definitions

3. Principles and Application
3.1 GHG Accounting Principles

3.2 Application
3.2.1System boundary
3.2.2Data quality
3.3 Using the Calculator
3.3.1 The stefoy-step pocess
3.1.2 Protocol inclusiorend exclusions
Annual Audit period
Business Unit
Location Data
Electricity Usage
Fuel Usage
Agrochemicals
Livestock
Winery Processes
Packhouse Processes

Coldstore Processes

3.4Carbon Sequestration and the Short Term Carbon Cycle

4. References
5. Appendix A Emission Factor summary table

6. Appendix B Agrochemical Active Ingredient Guidarable

7. Appendix G Data entry sheets

page 12
page 23
page4-19
page 4
page 4-7
page 4
page 7
page 7
page 7
page 8 18
page 8
page 8
page 9
page 10
pagel0- 12
page 12
page 13
page 14 16
page ¥
page 18
page 18 20

page A-22

page 2-23

page 2

page 5-34



1. Introduction

cC2fft2¢gAy3d GKS LWzt AOFrGA2Y 2F GKS Lt/ / wnnt NBLR Nlrokwelh KA O
FOOSLIWISR GKF{G KdzYty |OUGAGAGASE INB aiA3ayAaATaolyidte | FFSOi
greenhouse gases (GHG) generated through the burning of-foskl and lanelse change, has altered the energy balance of
theg 2 NI RQa | GY2aLKSNS: tSFRAy3 (G2 OKlIy3aSa Ay OftAYIGS® ¢KS
rainfall, temperature, and extreme weather events such as floods and drough&vése While humardriven climate change

will affect allparts of the world to a certain extent, the farmers of southern and eastern Africa have been identified as a group
that are particularly vulnerable to climate change.

In South Africa, we donot 3®tK I @S | F2NXI AT SR YI y RUr &RAG@nisdioh veldoweverNg aceO | LJ:
a signatory country of the Kyoto Protocol and are therefore committed to reducing our GHG emissions and developing in a cles
and sustainable manner. At the Climate Change Summit in March of this year (2009), &mgetd tvere announced by the
Ministerial Council and later confirmed by the presidenSouth Africa is developing a strategic policy where emissions will
continue to increase between 2020 and 2025, then stabilize for a decade before declining in absohgdowards the mid
century (Midgley et. al. 2007Presidenf 8peechat Summit, 2009) This commitment will requireimmediate and effective
action throughoutall industries Those who use their initiative and are early actors in this area wilbdtter prepared for
meeting the mandatory requirements implemented in the future and will have sustainable practiteady developedo

secure their place in the market goingnfvard.

In response to the threat that climate change presents to South Afrégaiculture, the South African Fruit and Wine Industry is

in the process of developing a comprehensive climate change strategy. Part of the development of the strategy is assessing t
GHG emission profile of the industryfrom individual farms, to expters, to the industry as a whole. Knowledge of where GHG
emissions occur throughout the supply chain and the volupheemissions from each sourgerovides crucial input into
developing an appropriate, effective and efficient strategy.

The starting pointf such an initiative is for theariousentities operating withirthe fresh fruit and wine export supply chain to
gain an understanding adeir baseline emissionfom which emission reduction strategies can be developed. This entails doing
a carbon aud (also known as a carbon footprint analys$}the business activities process thatisesconsumption figures (for
example kilowatthours of electricity usage) and details of other activities (such as wasteagement to calculate the
emissiors assog@ted withthat specific activitftonnes of Cge). Theoutcome of the audit ishat the entity for which the audit is
being done is able to identify key activities throughout their supply chain that contribute to their overall carbon foatpdjnt
with accurate results, they arable to priaitise their emission reductionpportunities and set realistic targets.

The South African Fruit and Wine Industry initiativas initially sparked througtetailer and consumer @mandfor quantifying

2 T GaikbSn ntensityé of the South African fresh fruit and wine products being sold in thged Kingdom However it was
soonrecognised thatin appropriate climate change responsieould be driven by more than jushmediate market pressure

and that there was aneed for the industry as a whole to have a conmrand united position on climate change. Part of the
common position is the adoption @ standardprotocol for measurementand reporting of GHG emissions across the industry
Previously, individual South Afan farm managers and exporters used different GHG auditing standards and methodologies,
leading to confusion and the inappropriate comparison of emission footprints within the industry and with international
competitors.

The South African Fruit and Wihedustry carbon calculatgsrovides a standard protocol for the measurement and reporting of
GHG emissions for the industand as suchhas been developed in alignment withternationally recognised greenhouse gas
accountingstandards such as the GHG Radl, the ISO 14064:1he PAS 2050:2008e International Wine Carbon Calculator
Protocol, and the recently released Australian Wine Carbon Calculdterintention of this Protocol document is to serve as a
guide for users of the online carbon footptitool and to clarify the technical approach and parameters behind the GHG
calculations. While &sic instructions are available on the wiased calculator, it i'EBcommended thathis documentbe used
while entering data odine (www.climatefruitandwine.co.zZa As this calculator has been calibrated for the wapectrum of
users within theSouth African fruit and wine industry, certaglements may not be tevant to all the users, but haveeen
includedfor consistency and completeness.

Users of this calculator include:
1 farm levelusers such as thgrowers
1 production enterprises such as cektore and packouse enterprises, win@sand coeoperatives and
1 exportersand distribution channels involvad getting the final product to the international port.


http://www.climatefruitandwine.co.za/

This calculatodoes not includethe retailer side of the supply chain, nor tiensumerusephase or the final disposal phases of
packaging and unused produdtiowever,it is recommended thatetailers request their South African suppliers to utilize the
calculator tool to monitorand report onthe GHG emissions throughout thesupply chain thereby allowing theretailer to
assess theiupstream emissions accurately.

The calculator isntendedto be a workable tool that can be calibrated for the individual uSersa LISOA FA Ol f £ & RS
and the results of the audit providine information to be interpreted and acted on as the user sees fit. ittendedto be a
guidance tooland isnot prescriptive in nature. At this stage, there is no formal verification and/or labelling process in place for
users that undertake this carbon calculation. This taylevelopedn later phases of the project.

Version 11 serves as the seconersionof the Protocol document and associated calculator timolthe South African fruit and
wine industry, and is expected to be updated on an annual basis (from 2010) following feedback and progressive researc
directed by the industry dataOne of the main ins of this process is to maintain diteindustry involvement, feeding the
comments and suggestions from the industry stakeholdarso the protocol and calculatoupdates thereby maintaining
transparency throughout the procesih addition, the data aalysis of the industry trends is relevant and representative as it is
based on the information supplied by the industry users of the calculdtbe data that is submitted through the dime
calculatoris stored in its generic formdii.e. growing regioncommodity type, business activitpot farm name or business unit
name) and kept confidential at all times and will not be used for any other purpose except for the indusysisimaline with
this project. A benchmarking exercise will be done to comgahe South African fruit and wine export industry with our
competitive markets, as wellsdocalised internal industry analysi® gain a better understanding on the greatest risks and
opportunities within the industry as a whole. This information ¥&#d directly in to the Strategic Framework for the industry.
This Framework aims toutline thelong term and short ternmisks, highlight the realistic opportunities availabéad outline the
industry trends and future research and development goalshefihdustry going forward. The projections within the report will
closely aligned with current and likely future policy developmemd will be grounded within the local context.

Any suggestions, comments or queries are welcome. Please contact rbjectp co-ordinator Hugh Campbell on
hugh@dfptresearch.co.zar the project manager Shelly Fuller shnellyf@genestanalytics.com

2. Terms and definitions

Activity datais the data that is relevant to GHG emissions or removals within a specific boundary and during a igocenfpe
time ( for example, thealculator requires information oannual production ates,fuel usage and agrochemical application, to
name a few). Té data is used to calculate the Gldfissions per activity.

Anthropogenic emissionare greenhouse gas emissions that are caused by human activities.

Baselineis a level or year against whisubsequent greenhouse gi@missions are measuredor example, the results from
0 dza A filStaxark@rafootprint audit will serve asbaseline against which subsequararbon audits will beompared

Carbon dioxide (C§)isone of the carbon based gas in the atmospherandis used ashe unit of measure against which all
other GHG emissions aevaluated

Carbon dioxide equivalent (C#) is a unit of measurement thataluesthe global warming contribution of other greenhouse
gases to that obne unit ofcarbon dioxidefor standardization. For exampl&, unit of nitrous oxide = 298nits of CGe (see
Global Warming Potentidielow).

Carbon poolis a component of the air, land or sea that has the capability to store or accumuttBes Gat areemoved or
capturedfrom the atmosphereC2 NJ SEl YLX S GKS QoA2YIl aa OtuNdafvgcarhdd gidred in2 y
biomass (trees and crops) on the farm over a certain time period.

Control approachis one approachoffered by the GHG Prototto allocation of GHG emissionshereby ownership of the GHG
emission is based on whether tleatity conducting the audibas financial or operational control of the operation.

Emission factoisthe conversion ratio to convesctivity data,such as fueusage (litres), i@ emission values (tCO2e/litre fuel).

Equity share approaclis another approach to allocation of emissiooffered by the GHG Protocavhereby ownership of the
GHG emissions are based on the economic interest of the adivityypically, the equity share in the operation is aligned with
the percentage ownership of #hbusiness entity involved in that specific activity.


mailto:hugh@dfptresearch.co.za
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Global warming potential (GWPS E LINSaaSa | 3IF&aQa KSIFG (NI LIWAY3I LI2AOSoddomNS f |
most commonly a 100 years. Greenhouse gases are compared to their equivalent GWP relative to 1 unit of carbon djpxide (CC
The relative GWP of the 6 main greenhogsses over a 100 year time frame according to26@7 IPCC figures are:

Carbon dioxide (Gp 1

Methane (Ch) 25

Nitrous oxide (BO) 298
Hydrofluorocarbon (HFCs 1,43014,800
Perfluorocarbons (PFCs) 7,390-17,200
Sulphur hexafluoride (gF 22,800

Greenhouse gases (GHGae atmospheric gases thaegulate the way theatmosphere absorbs andubsequentlyreleases
energy from the sunGHGs are required tkeep the eartll & & a@ddi BOQI&grees Celsius warntban it would be in their
absence thus allowing life on earth to exist. However, since the industrial revolution, there has been a build up of GHGs. Th
result is similar to what happens in a greenhousdditionalK S & A& F0ad2NBSR FyR WiNF LILISRQ
tochang-KSy O0S GKS GSNY WDNBSyK2dzaS 9FFSOUiQd ¢KS DI Da AyOf dz
protocolsare carbon dioxide (C£ methane (Ck], nitrous oxide (BD), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulphur hexafludde (SE).

The IPCCIntergovernmental Panel on Climate Changegrisnternational scientific bodyhat wasestablished in 198&ith the

main objectiveto provide an assessment of scientific, technical and secimmic information available relevant tine
understanding of human induced climate changée IPCC releases period assessment reports thaa agnthesis of peer
reviewedpapers and studies of relevance and generally include potential impacts of climate change and options for mitigatior
andadaptation

Land use, land use change, and forestry (LULUW@RYuse refers to the type of activity being carried out on a unit of land, such
as forest land, cropland and grasslandJLUCF related emissions refersGBIG emissions/removals resulting frdamd use
(involving no change in use, such as forest remaining forest land) andisgnchanges (involving changes in laisé, such as
grassland converted to forest land or forest land converted to cropland) which affect the amount of biomass ig &kistinss
stocks (e.g. forest, village treesgvannah and soil carbon stocks.

Offsettingis afinancial instrument or mechanisthat aims tocounteract, oroffset, the net emissions associated with a process

or product through the purchase (or otherwisacquiring or causing) of a reduction in GHG emissions from another location.
Offsetting is not included at any point during this GHG audit in order to claim reductions in the emissions associatied with t
product or activity. It is the intention of thisalculator to provide a baseline assessment of the GHG intensity of the product,
prior to any external measures that may be implemented to offset the related GHG emissions. This Protocol promsagsron
direct emission reduction as a priority prior émy offsetting mechanisms.

Organisational boundarysthe boundary that determines the operations and subsidiaries owned or controlled by the applicant,
depending on the consolidation approatdken (equity or control approach).

Soil carbornis the carbon entent that is stored in albrganicsoil matter.

Sourceis any process or activity that releases a GHGs into the atmosphAetarbon pool can ba source of carbon to the
atmosphere if less carbon is flowing into it than is flowing out of it.

Sinkis anactivity, mechanism or process, that removes greenhouse gases from the atmosphere. Such removals typically occur
forests (which remove carbon dioxide from the atmosphere through photosynthesis), soils, and oceans.

The Unit of analysidor this calculato is the mass of Cé& per functional unit of productvithin the boundaries of the entity
doing the analysisThe results of the analysis are available in several formatdal tonnes of CQe for the business unit, or
tCQe per tonne of fruitor litre of wine producedlt is important to note however, that the results on a unit of product are only
the results of the GHG analysis for that specific section of the supply ¢aiwithin the boundaries of the entity doing the
analysis)To geta true figure for thecarbon footprint of the productvould require all entities along the supply chain to add up
their contribution to the product. This is known as a fully life cycle analysis (LCA) and is beyond the scope of this |isject
current form.




3. Principles and application

This section provides information relevant to GHG accounting and thus serves as an introduction to the process. In she intere
of keeping this document informative and concise, elements within the GHG accoumtingsp are explained briefly, with
additional links and references are provided for more detail.

GHG accounting and reporting practices are new to many businesses and are continually evolving and developing. However, |
principles listed belowoutlined by the Greenhouse Gas (GHG) Prot@attl, 2004)form the backbone of all GHG accounting
processes. These principlase derived from generally accepted financial agtiing and reporting principles anckflect the
outcome d a collaborative process involving stakeholders from a wide range of technical, environmental and accounting
disciplines.

1 RelevanceEnsurethe GHG auditppropriately reflecs the GHG emissions of the company and serves the decision
making needs of usersboth internal and external to the company.

1 Completenessinclude all relevant GHG emissions and removals. Include all relevant information to support criteria
and procedureswithin the chosen boundary. Disclose and justify any specific exclusion.

1 ConsistencyEnable meaningful comparisons in Gk&ated information.

1 Accuracy:Reduce bias and uncertainties as far as is practicdlahieve sufficient accuracy to enable uséosmake
decisions with reasonable assurance as to the integrity of the reported information.

9 TransparencyDisclose sufficient and appropriate GHG related information to allow intended users to make decisions
with reasonable confidence.

1 ConservativenesstUse conservative assumptions, values and procedures to ensure that GHG emission reductions o
removal enhancemerstare not overestimated.

These GHG principles are intended to underpin and guide GHG accounting and reporting and ensure that the disclose
information represents a true account 6fdza A y S & amisSigh§ThaiSduhdAfrican Fruit & Wine calculator and protocol has
been developed in line with these guiding principles and is largely based oH& Protocol Corporate Accounting and
Reporting standardsfor benefits of international recognition, ye@n-year consistency and proven scientific rigor.

Elements of thePAS 2050:200&pecification for the Assessment of the Life Cycle Greenhouse Gas Emissions of Goods a
Servicedave been incorpated in to the development of the South African Fruit & Wine calculator, particularly the utilization
of process mapdjoundary delineatiorand data requirementsThe WRI/WBCSD GHG Protocol team are currently in the process
of developing a similar standafdr accounting and reporting GHG emissions throughout the supply chain (based largely on the
PAS 2050), which is due for release mid 2010. The South African Fruit & Wine calculator aims to be transparent and diexible s
to align with such internationatandard development.

Thefirst step in a greenhouse gas audit begins with defining the boundary of the audit so that the results reflect the substance
and economic reality of the company. As this calculator has been developed to irclvatke spectrum of stakeholders from

the industry, guidance is offered on how to define the auditing boundaries, however no strict rules exist and it is upgerthe

to decide which boundary is best for their purpose.

3.2.1 System boundary

The GHG Protocol recommends two categories for setting system boundargemisational and operational boundaries.
Organizational boundariesletermine which parts of the compa to include in a GHG audgihd are thus particularly important

for complex oganizational structuresfor example a business entity that has more than one farm and/or other operation under
its umbrella organisationTo assist in simplifying this process, the GHG Protocol recommends choosing between two approache

4



for defining the oganisational boundarieghe control or equity share approachinder theequity shareapproach, a company
accounts for GHG emissions from operations according to its share of equity in the opeFatie@xample, if a company owns
50% of the operation, thn only 50% of the total GHG emissions for that business operation are allocated to the company and
thus fall within their responsibility.The equity share reflects economic interest, which is the extent of rights a company has to
the risks and rewardsdiving from an operationUnder the control approach, the company accounts for the GHG emissions
GKAOK INB I NBadzZ G 2F | OGAGAGASAE yR LINRPOSaasSa GKI dobon NB
Calculator and for purposes tfie South African fruit and wine industry,i# recommendedhat the control approach will be

taken for GHG accounting and reportirigsing his approach means that the responsibility of carbon is shaaad emission
reduction actionis possible throughpecifictechnological or operational changatsthe source

Operational boundariesdetermine which corporate facilities, operations and equipmeng arcluded in the GHG audiind

which are outside the boundargcope. Operational boundaries distinguish beteen direct and indirect emissionstirect
emissionsarise from sources that are owned or controlled by the business, witdieect emissionsare classified as emissions

that are the consequence of the activity of the business, but occur at sources owned or controlled by another company (Worl
Resource Institute, 2004By making this distinction, companies can better manage the full spectfursks and opportunities

that exist along the value cha{iVorld Resource Institute, 2004).

To further clarify the distinction between direct and indirect emissions, the GHG Protocol (WRJ), u&@84three different
scopesas subcategoriegFigure 1). Sope 1emissions are termed direct emissions as they result from activities owned and
controlled by the company, such as fuel usage in comymamyed vehicles and other fuel usage for stationary combustion.
Within the fruit and wine industry, other example$ Scope 1 emissions include unintentional (also called fugitive) emissions
such asthrough leaks of HFBased refrigeration systemsor CQ purchase and use during wine fermentationScope 2
emissions are solely from purchased electricity, which witloiutl$ Africa is all supplied by Eskom. They are regarded as indirect
emissions because they occur in equipment owned by another company (a power station). Purchased electricity is separate
from other indirect emissions as electricity generation contribusggnificantly to global warming. For many organisations,
electricity consumption is the largest component of their carbon footprint, particularly in South Africa where purchased
electricity is largely codlased and hence carbon intensivgcope 3emissioms result from albther indirect emissionswhich

largely involve contracted or secondary activities (Figure 1). Distinction between Scope 1 and Scope 3 emissions can |
confusing, but are related to the control or ownership of the activities or relagdipment. Br example, if a vineyard owns a
harvester then the emissions generated during the usage of the harvester will be classified as Scope 1 emissions. Hbevever, if
harvester is not owned by the farm but is a contracted harvester that is bromgtitiring harvest season, then the emissions
generated would be classified as Scope 3.

Cco SF, CH N.O HFCs PFCs

L] 2

2

CSeape2 indies) (Geope 1-Diver) (ERRBEINENED

Figure 1 lllustrative representation of the GHG accounting scopes as outlined in the GHG Protocol (WRI, 2004).



For corporate reporting purposes, internatiof@HGaccounting standards require reporting according to the above mentioned
Scope definitions. Emissions from Scope 1 and 2 activities are mandatory to account for, while Scope 3 emissions aifg volunta
reported. Reduction opportunities within Scope 3 emigs may, however, exist and therefore care has been taken to include
various aspects of Scope 3 emissions within this calculatobeToonsistent with these standards, the results of the South
African fruit & wine industry calculator will be made avaiéabi the Scope 1, 2 and 3 groupings should the user require that
format for reporting purposes. However, as most people may struggle to remember how the scopes are defined, a proces:
driven approach to the emissions and breakdown of business activitidlsdeaschosen for this calculator structure. This means
that, for example, all farm related fuel data will be entered together, with the user defining the split according to cempany
owned vehicles (Scope 2) and contractor vehicles (Scope 3). This desligehastructured to make the calculator more user
friendly and to align with other financial accounting and reporting systems.

Pleaseake care to properly define your boundaries according to which activities are representative of your business and whicl
you have control over as this will impact which elements of the calculator you are required to complete. The level ohcamtrol
extend both up and downstreant and it is strongly recommended that close collaboration along each supply chain be
establishedo effectively monitor and manage GHG emissions through a skhasgbnsibility approach.

ProducerA produces and packs their own fruit, but
then send it off to a central eoperativecold store
Theirboundaries will be fronthe farm, including
packhouseto the delivery at the coletore doors.

Coldstore Distribution SA Port International

Port

= Inputs = ExporterBhas business operations that incligtbeir own coldstore and a full

LP e SR ‘-% distribution nework (including their own shipping vesselghey shigexclusively from
e H' Cape Town to the UK and therefore they choose their boundaries to start at the cold
store doors and end at the international port in the UK .

— T G —
-

Figure 2:An example of the different elemestof a fresh fruit supply chain and the relative boundaassdefined by this
Protocol

! Upstream emissions are those that result from inpeiated elements of your supply chain, while downstream emissions are those relatingdalibequent
use of the product down the supply chain.



ProducerXgrows their own grapes but then
H send them on to a coperative winery for

processing and packaging. THeiundaries ProducerY has several farms that produce wine for their winery. They a
will bewithin farm gates, and will include manageall the packaging andistribution of the wine bottles to port. | |
distribution to the winery door. Their boundaries will extend from farm to SA Port.

Figure 3 An example of the different elementsf awine productionsupply chairand therelative boundariess defined by this
Protocol

3.2.2 Data quality

By providing this greenhouse gas accounting tool for free use, we are handing the quality control of the data over to the use
and thereby cannot take responsibility for the quality of data. It is in the best interest of the user to provide the blist data
possible, as it directly impacts on the quality of the results.

At various sections in the calculator (specifically in-fuedectricity, and agrochemicalsage), a breallown of the total usage

is requested and two options are provided in termof data entry; based on quantity or percentage estimate split. Where
possible, it is suggested to enter the quantity data, however, should the user not monitor the usage within that spegjicycat
accurately, the percentage estimate tool can be usedalrulate the proportion of the total usage. A control total can be used

to see how the breaklown matches to the actual total figure provided byetbhser. For example, tifie total diesel fuel quantity

is 20000 litres per year, then whethe split isentered according to vehicle types or activity, the control total will indicate how
close to 2M00 litres the sum of the split is. The user is able to utilize both the percentage estimate and the quantity approach
to the split, and the tool will calculatehé alternative amountThe calculator will compute any split of information that is
entered, and in absence of that, will use the total figure. The control figure is never used in the calculation, andvsitailie

as tool to establish the accuracytbk split of data.

The emissions factors used in this calculator are from the most relevant scientific sources and are referéppeshdix A.

3.3.1 The stepby-step process

Reqistration

The first step to accessing tlvalculator is to register as a usdiike most ofline registration processes, this involves providing
basic contact informatiorin relation to your business unit for data capturing and identification processes. A username and
password function is requestieand is it suggested that the username be the applicantail addres$or reasons of consistency
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verification process, full accessthe calculator page of the website will be granted.

Overview

The overview page shows the user a summary of their business unit/s defined and audited in previms kgd the status of
the audits (completed or started).

Manage Boundaries

The use is ableto view, select and edithe boundarieghat pertain to their specific business unithe boundaes usedn the
calculatorare;

- General (electricity anduel usage) which is to be completed by all users

- Farm

- Packhousefacilities

- Coldstorefacilities

- Wineryfacilities

- Distribution
The user is expected to define the correct boundaries according to their business activities. Should the boundariesarnange fr
one auditing period to the next, the user is able to edit the boundaries accordingijnwite Manage Boundaries section. It is
however, recommended to maintain the boundaries for consistency and accurate data comparison. Please see the Boundari
section for more details.

Begin Audit

The Begin Audilink opens the first page of theata entry process. Please note that only the pages relevant to the business
boundaries will be available to the user and it is therefore vital to accurately define the boundaries accordingly.

Reports

The report function allows the user to easily accasd download the reports from previous audits. There are various report
formats available (for example, .pdf or Exbaked) and the user can specify which reporting format they wish to use.

3.3.2Protocol inclusions and exclusions

International GHG accaoting and reportingguidelines offer support and guidance as to inclusions and exclusions of
most corporate GHG accounting systems. However, this Protocol and tool incorporates several additione
parameters to accommodate for the complexities within thduetry. The inclusions and exclusions are aimed offer
guidance and are not mandatory or prescriptive as this stage. However, it is recommended that consistency
maintained between subsequent audits as to the boundaries of the study and the relevasionsland exclusions.
Amendments should be clearly noted and clarified in the reporting.

Annual Audit period

The user is able to define their 12 month auditing period. This was allowed to account for the different harvesting periods.
ease of data captre and data entry, it is suggested to align the annual carbon auditing period with other existing auditing
periods, for example the financial auditing cycle.

The user is prompted to choose the 12 month period, and the relevant year, for their auditiiogl p€he year is linked to the
starting month of the audit, for example, March, 2007 is for the period March 2007 to February 2008.

The calculator tool will record the data according to the period selected, and will send the user a reminder approxd@mately
months prior to the next carbon footprint audit cycle. This will be in the form of an email requesting the data collectmmh pe

to begin, so as to be ready for the commencement of the next annual auditing period. It is recommended that the usénmainta
the same auditing period yeam-yeatr, to allow for accurate data comparison.



Business Unit

The user is required to enter data per business unit, as defined by their existing financial and operational structwes. If m
than one farm or business adtiy exists under one business unit, for ease of data collection, the user is requested to do a
separate carbon calculation per farm or business activity. This level of analysis enables the results to be applicable on t
individual farm or business actity- level. Should the user wish to report on their business unit as a whole, the individual carbon
emission figures can then be summed to make a total and reported on accordinfyhstructure and capital investment is
excludedfrom the carbon calculatioin line with generally accepte@HGaccounting practices.

Location data

The calculator has been developed for the South African industry, and therefore users outside of South Africa are adwised not
use it as it will not be representative. Should the user reside outside the country, but have a business unit within Smyth Af
then the calculator would be relevant for the local business activifies.

Please use the options provided to narrow the location of your business uniprokince levetategory is representative of all

the major provinces in South AfricdRegions hve been defined by the commodity representatives as indicative and
representative of the different growing regions. If you have more than one farm within your business unit and/or grow more
than one commodity, please do a carbon footprint audit per famit and please define your business entity region based on
your dominant commodity typelf you are not a grower and/or your business unit is not influenced by the growing, then please
dza&S GKS ab2d + INRBGSNE OF (S32 Ndthat the Hafa amhNSS gahn YeompRrable 8t ¥ gréning |
region level as it is understood that specific environmental conditions are unique to each growing area.

Subtropical fruit growing regions include: Soutpansberg, Letaba, Hoedspruit, Hazyview/Kiepers@vhite
River/Nelspruit/Barberton, KZN North Coast, KNZ South Coast, and KZN Midlands.

Deciduous Fruit growing regions includdéamaqualand, Orange River, Langkloof, Klein Karoo, Ceres, Wolseley/Tulbagh,
Piketberg, Olifants River, Groenland/Grabouw, Vyeho Villiersdorp, Berg River, Franschhoek, Stellenbosch, Somerset
West, Hex River and Worcester.

Citrus fruit growing regions includeNorthern Limpopo (north of Soutpansberg), Limpopo south of Soutpansberg,
Mpumalanga Highveld, Mpumalanga Lowveld (incigdiNelspruit), Northern KZN (Pongola), KZN (excluding Pongolo),
Eastern Cape Kat River areg,Sundays River area, aqdsamtoos River area, Western Cap@lifants River area (including
Citrusdal and Clanwilliampand Berg River area (including PikethePaarl, and Stellenbosch).

Wine growing regions includ&obertson; Worcester/Breedekloof;, Swellendam; Klein Kairmxudes Célzdorp, Montagu,
Tradouw, Upper Langkloof, Outeniqug; Cape Point ifcludes Constantia, Hout Bay) Tygerberg ificludes
Durbanville,Philadelphig Paarl; Stellenbosch; Swartland/Darling; Tulbagh; Olifants Rivdudes Koekenaap, Spruitdrift,
Vredendal,PiekeniersklogfBamboesba) Overbergi@cludes Ejin, Klein River, Theewategreytor); Groenland/Grabouw;

Cape Agulhas (@tudes Elim); Walker Bain¢ludes Hemeén-Aarde Vallei, Bot River, Sunday's Gjemd then regions that

are not part of any of the above regions and therefore form their own regions; Douglas, Benede Oranje, Ceres, Hartswate
Lamberts Bay, Prince Albaralley, Swartberg, Rietrivier, Herbertsdale, Cederberg.

Electricity usage

Within South Africa, the emissions that result from egithplied electricity consumption are often a significant part of a
odzaAySaaQa Ol Nb2y T 2-AuppliNkiettichy istpiodided by &skanStRyoudhicSaked plliver stations,
which are inefficient and carbon intensivehe emission factor reported in the Eskom Annual repbdwever, doesncludes the
renewable energy sources that are supplied to the gnisthsas hydregpower and nuclear.

Procedure

The user is required to supply the total annual amount (in kWh) of electricity consumed for the business unit. The calculato
does not allow for Rand value of electricity consumption due to the volatility of iidégtprices. The user is then requested to
break down the total electricity usage per category within the business unit by one of two miéahs kilowatt usage is
monitored per category (see below) then the actual kwWh figure can be entered, OR, stwoeiddct kWh figure be available, a
percentage estimate approach can be used to split the electricity usage. The control total can be used to see how th
breakdown compares to the actual total figure provided by the user.

2 In the interest of the industry benchmarking exercésel strategic framework data analysis, the information that is entered from3wrusers will be stored
separately from South African data, so as not to dilute or skew the local data for analysis.



The categories chosen for the electricity split are intended to representctiramon facilities or consumption activities
throughout the supply chain. They include:

office buildings,

housingfacilities (staff and management)
irrigation pumps,

packhouse facilities

other sheds (e.g. machinery storage, nursery),
cold-store facilities

winery facilities

waste vater treatmentfacilities

de-greening(if applicable)

other (please specify)

=A =4 =4 4 -4 4 -4 -4 - A

Calculation methodology

Eskom grigsupplied electricity is assumed to be the main source of electricity to the user. The relevant emission factor is applie
on a per kilowatt hour (kwWh) basis as per the Eskom Annual Rigores (Eskon2009).

Fuel usage

Emissions from fuel uge are calculated based on the amount and type of fuel combusted. Within this Protocol and as per
standard GHG accounting principles, this is divided into direct and indirect fuel usage.

Direct fuelis that which is consumed through vehicles and/or machjirevned and controlled by the company.
Indirect fuelis that which is consumed through vehicles and/or machinery NOT owned or controlled by the company.

Both are treated equally in terms of fuel types, vehicle types and relevant emission facthes cdculator. The separationis
requestedin orderto identify and prioritize areas where fosildzSf O2y adzyLJiAz2y GKFGd A& 6AGK
fuel) can be reduced. According to standard GHG accounting principles, accounting for direct fuehgiion is mandatory,
while accounting for indirectuel consumption is not. Thisréocol recommends accounting for both direct and indirect fuel
usage as fossiliel consumption is noted to be a major source of GHG emissions throughout the supplyandatherefore
should be monitored.

Procedure
Direct Fueis broken down intanobileand stationarycombustionand the relevant fuel types are modelled.

1 Mobile combustiondiesel, petrol (gasoline), LP@I, (lubricants) natural gas, aviation gas, and biofuels
9 Stationary combustiondiesel, petrol (gasolinelurning oil (paraffin), LPG, coal, anthracite, biofualepd
(renewable, orsite), and woodun-known, brought in).

The user is requested to enter theolume (lites) of fuel used for each type of fudPlease note, the measure of
vehicle/equipment efficiency is directly related to the quantity of fuel used, and is therefore incorporated in the fuel usag
figure. The user is expected to add all the separate accotartthe same fuel typein orderto give the annual total. The further
break down of how the fuel is used is requesteer vehicletype. The user is then able to further split the total annual fuel
amount per fuel type according to the activitiesithin the supply chairwhich were responsible for the fuel combustiqri.e.
within on-site activities, or within the different distribution legAs per electricity, all above mentioned consumption splits are
requested on a quantity or percentage estimate basis

Four distribution legs are offered:

9 farm gate topackhouseor winery
91 packhouseor winery tocold-store
1 winery to SA port

1 coldstoreto SA port
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These groupings are thought to be representative of the different elements wiiti@rfruit and wine supplghain and account
for only the road transport elements within the distributidinat are owned by the business unit

Indirect Fuelincludes any contracteowned vehicles such as those used only during harvesting or for product distribution, as
well as anystaff-related travel, which includes staff transport-tand from work and businesselated travel in hired vehicles or
airlines. It isbroken down in to three subsections : on-site vehicles/equipment usage

: distribution of product
: busines and employee travel
Onssite vehicles/equipment

Due to the lack of accurate quantibased data (litres of fuel used) for contracted or hired vehicles and equipment, this section
allows the user to input their data in one of three ways: quantiased (lires); distancebased (kilometres driven); or tirme
based (hours equipment was running for). The first option is the preferred one as it allows for the most accurate ardlgsis, w
the kilometres and timebased equations are less robust and are therefiess accurate. All three options (quantitdistance

or time-based) are offered for the user to input data, however, the user must take M&E to double count theindirect fuel

by entering the data in more than one columithe vehicles listed are beved to be the most commonly hired
vehicles/equipment within the South African fruit and wine industry.

Distribution of product (transport - contracted)

Please note the boundary issues relatinghi®s grouping If distribution vehicles are owned by the business, then the emissions
related to distribution will be part of the Scope 1 emissions, and will be reported for ubidect Fuelisage. If, however, the
distribution vehicles are contracted and not ownedthg business, then the distribution related emissions will be part of Scope
3 emissions, and reported for undaere underindirect Fuel Distribution It is expected that most of the users make use of
external transport ad logistics companies for ceitesections of their distribution, and will therefore account for those sections
of the distribution here.

Three distribution options exist: roafdeight, railfreight, seafreight and aitfreight.

The emissions from all transport modes (readhil, sea and air freight) are all quantified by accounting for theeight of
produce transported andthe distanced travelled.The user is required to provide the total annual figures and is therefore
required to sum the total annual amount of produce transport (total weight of final prodpatkaging included) and sum the
total distance travelled (total kilometres) on an annual basis. As there is currently no consistent manner to accurately acco
for return legs and levels of responsibility, it has currently been excluded from this calculator. This may, however, chtarge in la
versions of this calculator.

Average international distances (i.e. from South Africa to the major international destinatiensjfared as guidance:

T North America = 1000km
1 AsidFar East = 1800km
1  UK/Europe = 1@00km

1 South America =,800km

Employee business travel

The user is required to account for the total number of trips incurred on an annual basis and the totalaistamsdled. Two
transport modes exist within employee business travel: hired vehitlescarsyand air travel. The user is required to quantify
the total distance travelled (in kilometres) per vehicle on an annual basis.

Air travel is grouped accordirntg the distance of the flight, where local trips are accounted for as stmadium haul flights
(<1500km) and all international trips are accounted for as long haul flights (>1500km). The user is required to quant#y the
distance travelled (includnreturn leg) and the number of trips (per person) on an annual ba8isir travel definitions and
emission factors are taken from the GHG Protocol Mobile Combustion Tool (WRI, 2004) and DEFRA guidelines (2009). Avel
distances to international destations are given as outlined in tii#stributionsection above.
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Biofuels and wood fuel sources

The emission factor for biofuels is calculated as per the Australian Wine Carbon Calculator figi@gsa(@Dihcludes emissions

from methane and nitrous oxide. Current international practice is to exclude biofuel combustion from GHG emission calculatio
as itconsidereda renewable source and its combustion is assumed to be in balance with the short tdrom cycle §ee carbon
sequestration and the short term carbon cycle section beldewever hisProtocol and carbon calculatordbhas included it as

S0 as to gather data on the extent of biofuel usage within in the industry, and to provide a comeawaiivior the user to
evaluate the difference between foséilel based emissions, and emissions from biofuel usage. As the science and
understanding of this topic improve, however, the relevamission factor for biofuels as outlineéa this Protocol mg change

with updated research.

Emissions associated with usiwgod as a fuel source can beghly variable due to the differences in burning capaaitisich is
influenced by themoisture content, burning conditions and the vegetation species. As vittfudls above, most current GHG
accounting processes do not require the GHG emissions from wood burning to be accounted for, as it is understood td be part
the short term carbon cycle. For purposes of this Protocol, howesethis fuel source is redgiavailable (from alien vegetation
clearing) and is therefore a regularly used fuel source on many farms and is therefore required to be accountedoidhagV
been divided into that which is from renewable source and is from-site (for example, bimass from orsite alien vegetation
clearing processes) and that which is from ansitié source and whose renewable status is therefore not knolmissions
from the on-site renewable woodre negligible and are equated to zero within the calculatioftse emission factor for offite
unknown sourced wood is calculated based on the standard cattra@arbon dioxide equation, where it is assumed that 50% of
the biomass is carbon, and then converted to carbon dioxide through combustionuliiplying by a dictor of44/12, which is
the ratio of molar masses of G@ carbon

In other words, where 20 kg of dry wood is combusted, the equation would be

(20*0.5) to get the carbon content,
Then * (44/12) to get the C® = 37 kg C@

This calculation is thougho be robust, but may be updated with further research

Agrochemicals

¢ KS LINRPRAzZOGA2Y YR | LILX AOFGA2Yy 2F OSNIFAY F INRKOdzA G dzN ¢
significant quantities of GHGs, most notably nitrous oxidenfinitrogenbased fertilizers. The user is requested to account for
the various agrochemicals used on an annual basis. The categories of agrochemicals broadly include fertilizers and pesticic
with further subcategories within each groy@s outlined bew.

1 Fertilizers
o Synthetid
A Nitrogenbased
A Other: Incorporating all phosphoruspotassium lime, and sulphubasedsynthetic fertilizers

o Organid
A Liquid manure
A Solid manure
1 Pesticides
0 Herbicides
Paraquatbased
Diquatebased
Glyphosatebased
Other

> D D>

o Fungicides
o0 Insecticides

3 Applies to both the liquid and granule formssyithetic fertilizers
4 Please note compost is part of short term carbonleymnd is therefore not included in this section.
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Due to the global warming potential of nitrous oxi@WP=298), a GHG released during both the manufacture and use of
nitrogen based fertilizersaccounting for the emissionassociated withthe use of nitrogen based fertilizelis the most
important in terms ofagrochemicals. For this reason, most other GHG accounting tools require information on nitraggh
fertilizersonly and do not look in to the other agrochemicals. It is predictegwéver, that as the global trends shift to more
consewation farming techniquesaccounting for all other agrochemicals may become a mandatory requirement in the future. It
is therefore thought valuable to account for the relative GHG emissions from ralttsgmical usage, to as much detail as
possible, so as to fully understand the impact of different farming technigqureshe carbon footprint of the business unit
and/product.

Procedure

The user is requested to account for the annual tetetive ingrediert of each type of agrochemical grougs listed aboveand

then to break down the usage per commodity type. The usage split is requested on either a quantity used (kilograms of acti\
ingredient), or percentage estimate basis per commodity type. fd@sa for this commoditybased split is to accurately
account for the GHG emissions on a per commodity type or product basis. It is assumed that most growers have a go
understanding of the main active ingredieritsthe agrochemicals they use. If there ism@than one active ingredient present,
please account only for thdominantone only.Pleasesee Appendix B faadditional guidance on the active ingredients of the
most common agrochemicals.

Synthetic fertilizer groups includditrogenbased and Other which incorporates phosphorus potassium, lime, and sulphur
based synthetic fertilizers in to one group. Thdit was madeon the basis that theras only a very small difference in the
emission factorsbetween the different chemical ingredients irhé Other group.Of all the agrochemicals, nitrogehased
fertilizers are used in the largest quantities and have the greatest GHG emisgi@n product used. It is therefore in the
interest of the user to monitor and account for the nitrogebased fertilizr usage as accurately as possible

The organic fertilizers currently include only liquid and solid manure, as outlined in the IPCC Guidelines (2006). Hswever tt
group is expected tde expanced in Version 2 of the calculatognce more information onthe commonly available organic
fertilizer products and related GHG emissions becomes avail@bis.extension will allow the user to determine ttiéference

in impactsbetween synthetic and organic fertilizengen used in the same application

In line with international practices, pesticides are grouped into herbicides, fungicides and insectisegh the fertilizers,he

user is requested to account only for tdeminantactive ingredient in each group. The herbicide grouping is further broken
down in to Paraquat Diquat, and Glyphosatebased herbicides, due to thdifferent emission factorsassociated with these
products For fungicides and insecticides, the user is requested to account for their TOTAL annual usage, based amount of act
ingredient.

Calculation methodology

All emission factors account for the production of the agrochemicals, with the exception of the nitbaged emission factor,
which accounts for both the production and application of the nitrogpased synthetic fertilizes. The relevant IPCC application
emission factor of 3.88kg G&¥kg product applied was use@nd was added to the production emission factor of 12.33 (Lal,
2004). This is to more accurately account for the resulting nitrous oxide emissitvesreferencepaper (Lal, 2004) gives the
emission factors in tonnes of carbon per tonne of active ingredient applied. These figures were then converteg toy CO
multiplying by 44/12, as is the standard practice for this conversion.

Livestock

Livestock and manure management gamntribute a significant poportion of the total carbon footprint due to the high levels of
methane that are emittedrom these activitiesAs this Protocol and relevant calculator tool is specifically designed forute f
and wine industry, the livestock elementrist very detailed, but is included to allow the user to account for livestock rearing
within their farms. Manure management is not included in the current version of the calculator.
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Procedure

The user is guested to account for the total number of livestock (on a pead/year basis). Thimeans that the average stock
count numbers can be used. The livestock groupings are thought to represent the livestock categories within South Aeica. The
groupingsare; dairy cows, noftlairy cows, sheep, goats, swine, poultry, horsesd ostriches. Thé h (i K S NE is@Vailal§ed 2 NE
should the users livestock nfit in to the above groupings, argpecification is requested so that exclusion may be incorporated

in later versions of this calculator. Please note that although the international standard poultry group includes chicken, duck
goose, domesticated guineafowl, turkey, ostrich and pheasanthis stage, different farming methods are not accounted for in

the catulations but may be incorporated in later versions should it prove to be representative to a substantial portion of the
industry.

Calculation methodology

As no local emission factors exist for livestock categories, the standard IPCC (2006) figubehawsed which account for the
methane emissions that result from enteric fermentation. The methane emissipathen converted to C&@ by multiplying it
by 25 (the GWP of methane) to get an emission on a kilograrge@@r head, per year basis. The ag® annual stocking rate is
suggested to be used (i.e. to account for the numbers of births, deaths, andrsaidison an annual basis).

Winery processes

Most of the CQ@that is emitted during the winenaking processes is due to fermentation and is part of the stewrh carbon
cycle,andis therefore not accounted for or reported ortHlowever, the Cgthat isdirectly purchasedor use during the process
is required to beaccounted for (as Scope 1) and reported on.

Packaging figures are accounted for as part of the @s&cope 3 emissions. The groupings for the packaging types have been
chosen to represent the most commonly used within the South African fruit and wihestiry. The 1%rule for inclusion of
packaging materials was use establish which materialwere to be accounted for, and as such, the corks and closures were
not included. This may change in later versions of this calculator, due to industry requise

These groupings include:

]

glass

corrugated cardboard

paper

PET

LDPE

HDPE

pallets, nonreturnable

pallets, returnable

6-pack cartons (including 6 pack dividers)
12-pack cartons (including 12 pack dividers)

=A =4 =4 4 4 4 -4 - -4

To account for users that utilize recycladhaterials in their packaging, a function is available for the user to allocate what
percentage of the total figure is from recycled materials. This distinction is only available fompgiasscardboardand plastic
materials as it understood that these materials are most likely to be available and actively used in recycled iermser is
requested to estimate what percentage of the TOTAL figure (i.all of cardboard used) is made up of recycled materiale

tool then adjuss the total packa@gg quantity byincorporating the recycled element andflects the figure in both the
calculator page and the final reporthis functionis included with the aim of raisingwarenessof the impact of responsible
packagng asthe incorporation ofrecycled materials ino packaging will reflect éower footprint figurethan that which uses
only virgin packaging materials

Several processes within wine making arerently not included incarbon footprint calculationsbut, are as they may be
includedin later versionsare builtin for the user to begin measuring and monitoring. Such processes include the emissions
from the fermentation of wine, the wastvater usage, and the disposal and management of organic waste.

® The 1% inclusion rule declares thaf (i K & A YLzt YFGSNRFE 6S8SAy3a | 4425334 SR tYayb8amittdelflonithed & (G KI y
product assessmerfPAS 2050)
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Procedue

Electricity consumption from winery processes is accounted for the electricity usage section and is therefore not indlugled in
winery process questionnaire to avoid double counting.

The user is required to firstly quantify thetal litres of wine that is producedn their winery, and then break that total figure
down in tolitres exportedand litres for local marketThis function will allow the user meterminethe carbon footprint figure
based on litres for the relevant market (i.e. total t@Dlitre exported)within the reporting mechanismThe user is then
required to provide the total kilograms of G@hat is purchased and used for wine processessing on annual basis. As stated
above the CQ purchased is thenly figure from the wine making picess that is included in thearbon footprintcalculation.

GHG emissions fromaste water treatmeninclude both methane and carbon dioxide. The carbon dioxide is not included in the
footprint calculation as it is part of the short term carbon cycle. Galeulationusedis the total emissions from both sludge and
waste water treatments, as measured by the chemical oxygen demand (COD) of the waste. Any methane that is captured ai
used onsite is subtracted from the emission total (see below for equatisad).

The user is then requested to provide annual quantities of the domipankaging materialbased on the packaging groupings.
The quantites are for total packaging material, excluding the wine product (i.e. total glass bottles used, not weiglassf
bottles with wine inside). The usage of packaging material is understood to be significant in the irahdigytherefore an area
that offers emission reduction potential.

Information onrefrigeration gadeakage isequestedas theannual averagee-charge quantity per refrigerant type
Noninclusions:
The quantity ofvashwater used is recordeds annual litres used and is available as a monitoring tool for the user.

Similarly, annual quantities of white and red wine produced is recorded limeabasisto monitor the natural fermentation
figures per wine type

Information on the quantity, storage and utilization @fganic wastes alsorequested. The user is firstly asked to determine the
location site of the wastéisposal whether at a maicipal landfill or alternative locatioaff-site, or incorporated in to amn-site
compost heap. This is to determine whether the organic waste calculations fall within a Scopsite)@n Scope 3 (oHite)
boundary, for reporting purposes. The ussrthen required to estimate the main components of the-site compost heap in
the following groupings:

f vineyardorchardLINXzy Ay 3Q& | yR tSIFF¥& gl ads
1 grape marc, pumice, stemstalks
1 mixed

The relevant emission factors, which drased on the InternationalVine Carbon CalculatoPfovisor,2008) figuresare used to

get a total C@e per tonne of waste produced and storethis figure includes the methane and £&@nerated from the organic
waste.The user is also required to specify how the organic wasitored onsite, whether in a compost heap over the season,
or if it is incorporated immediately in to the soil. This is to account for the possible methane emissions that resulidrom t
anaerobié breakdown of organic waste if the waste is stored in a fuor an extended period. These figures will not be included
in the carbon calculation, but will be used to gather data on the trends within the industry, and may be included inrktersve

of the calculator.

Much uncertainty exists within these calatibns due the different levels degradable organic carbon (DOC) content in the
various waste substances. Awdustrybased information becomes more available, this uncertainty may decrease and the
relevant updates will incorporate upgrades to this section.

6 Anaerobic breakdownof organic waste occurs the absence of oxygemvhich results iargequantities of methane being emittedh\erobic breakdowof
organic waste is aerated (i.e. has oxygen) eawt occur naturally when the organic matteirisorporated straight in to the safthrough an aeration process),
which releases marginal quantities of methane. Alternatively, organic matter can be retained in the soil (does not brgandawstoreds soil carbon.
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Calculation methodology

To calculate the emissions frowaste water treatmentthe following equation is used (Provisor, 2008):

tCOe= (Ww . COD . (0.1949Rm) . (21/1000)

whereWw is the volume of waste water generated in cubic meters or kL,
CODs chemical oxygen demand in kg per kL

Rmis the recovered methane (tonnes).

The figure is then multiplied by 21 to convert the methane intgeC@nd then divided by 1000 to convert kg into tonnes. It is
assumed that the industry has a good understandifithese figures and that such information will be readily available.

Information onrefrigeration gas leakagis requested on the annual averagealearge quantity per refrigerant type. Because
refrigerant gases have very werful global warming potentidigures care must be taken to enter only the RECHARGE figure in
G§SN¥Ya 2 FdzLiéK SNRAGRALDIB R LISNJ @SINE bhe¢ GKS Fyydz f [|howdazyhe 27T
refrigerant groupings are selected as they are believed to representnibet commonly used within the South African fruit and
wine industry. These groupings include:

R22

R134
HCFe2
HCFel42b
HCF€l52a
R318

SF6
Ammonia

=4 =4 -8 -8 A 8 9 9

It is assumed that most wingroducing users withavea good understanding of these figurd&leasecontact the project team
should you have any queries or suggestions.

All packaging figureare aligned with the latest version of the Australian Wine Carbon Calculator (2009) figures, International
Wine Carbon Calculator Protocol guidelines (Provisor, R0&8d theUnited Sates Environmental Protection Agency report
(2002),as well as local industry knowledge. All packaging emission factors include the production and use of the materials. £
local emission estimates from packaging material become avajltigse figures will be updated.

Norrinclusions:

All calculations related to wine processing are in accordance with Boulton et. al (1999) and the International Wine Carbo
Calculator Protocol equations (Provisor, 2008). Once local information is agailadblscientifically tested, these equations will

be updated to represent South African conditions. The total figure forpgp@&hased and used during fermentation is supplied

by the user.

The calculation for C{@mitted during fermentation is based on the following figures and local industry norms:

1 1 mole of grape sugar is 180grams.
1 White wine is picked at a sugar level of 22 Balling with an average sugar content of 240g.
1 Red wine is picked at a higher sugar lexfe26 Balling with an average sugar content of 288g sugar.

Based on Boulton et al. (1999) the following emission factors apply:
1 White wine = 0.12kgCfllitre produced
T Red wine = 0.16kgGltre produced

The above white wine figure excludes theorporation of additional C{that is added during fermentation, however this is
OF LWGdzZNBR Ay GKS & Lidiyarek lofattsRealculafiéh. Ttes rBdRwing kemission factor includes malolactic
fermentation. As mentioned, the above gf@yures are prt of the short term carbon cycle and are therefore not included in the
carbon calculation, but are stored as industry data for internal analysis.
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Emissions generated fromiff-site wasteis beyond the control of the user, and is hence excluded from thborafootprint
calculations. Emissions from @ite waste management and storage is classified as Scope 1 emissions. Waste calculations ar
based on the type of organic material as per the International Wine Carbon Calculator (Provisor, 2008) figures.

To simplify the organic compound groupings, vineyard/orchard prunings and leafy waste have been combinedaancage
emission factoof 2.05tCQe/tWaste is estimated Avyes/no mechanisnis used witlin the calculatoito gather information on

the storage 6 the organic waste whether stockpiled for the season (releasing methane) or incorporated in to the compost/
soil immediately.This data is not included in theurrent carbon calculation but isvailable for industry analysis and to be
incorporated in &ter versions of the tool

Packhouse processes

The majority of packiouse related emissions are expected to come from refrigerant leakage and packaging material. Electricity
consumption (including lighting and heating requirements) from gamkse processes is accounted for the electricity usage
section and is therefore not included here in the pdtuse process questionnaire to avoid double counting.

Procedure

The user is required to firstispecifythe total tonnes of fruit that is packeth their packhouse, and then break that total figure
down into quantity (tonnes) exportedquantity (tonneg for local marketandlj dzi Y G A G & 06 G 2 vy S &his fuadtiain K S N,
will allow the user tocalculatethe carbon footprint figure based on quantifgr the relevant market (i.e. total tG& total

tonnes exportedvithin the reportingmechanism

Information onrefrigeration gadeakage is captured within the cekiore section only, so as to avoid double counting. It is
assumed that a farm will not va refrigeration units in both the padkouseand cold-store facilities.

Annual quantities of the dominanpackaging materialss requested,based on the packaging groupings as identified by the
industry. The 1% rule for inclusi8iof packaging materialwas used to establish which material were to be accountedTbese
groupings include:

Bulk bin (wood)

Pallet (wood)

Pallet cover (cardboard)

Carton (corrugated cardboard)

Pulp tray (waste cardboard/newspaper)

Plastic containers (including polypropylewe;polymer)
Plastic bag & plastic wrapping (polyethylene)
Polystyrene tray

= =4 =4 -8 -4 —a -8 -

To account for users that utilize recycled materials in their packaging, a function is available for the user to allotate whe
percentage of the total figure is from recycled matds. This distinctio is only available foglassplasticand paper/cardboard
materials as it understood that these materials are most likely to be available and actively used in recycled liermser is
requested to estimate what percentage of the TAL figured.g. of all of cardboard used) is made up of recycled materiale

tool then adjuss the total packafing quantity byincorporating the recycled element aneflects the figure in both the
calculator page and the final reporthis function isncluded with the aim of raising awareness of the impact of responsible
packaging as the incorporation of recycled materials in to packaging will reflect a lower footprint figure than that vesich us
only virgin packaging materials. The usage of packaygatgrial is understood to be significant in the industnyd is therefore

an area that offers emission reduction potential.

Nonrinclusions:

Greenhouse gas emissions frdmit wasteare expected to be significant, depending on how the waste is mar?a@eerefore,
information on the quantity, storage and utilization of organic waste is requested. The user is firstly requested to state th

! (3 + 1.lrespectivelyas outlined in the from International Wine Calculator)
8 See Footnote 5 for definition
o This refers to the aerobic or anaerobic breakdown of organic waste. Please see explanatiomite 6 Wwinery processésabove.
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location site of the waste disposal; whether at a municipal landfill or alternative locaffesite, or incorporatedn to anon-site
compost heap. This is to determine whether the organic waste calculations fall within a Scopsite)an Scope 3 (ofite)
boundary for reporting purposes. The user is then required to estimate the main components of -8ie @ompost heap, as
well as defining how the organic waste is stored; whether stoitdd for the season or incorporated in the soil immedia{%ly
These figures will not be included in the carbon calculation as they are incorporated as part of thtesiaocarbon cycle, but
will be used to gather data on the trends within the industry, and may be included in later versions of the calculator.

Additional operation activities such as fruit washing (fungicide bath usage), drying (heating equipment) and/atastesage.

are outlined where relevant to energy usage and/or GHG emissions. As no scientific emission factor or equation curtently exis
this process is used as a data collecting exercise for the industry and is not currently included in the carbon caltuteatjon.
however, be included in later versions of the calculator and is therefore provided as a monitoring tool.

Calculation methdology

The methodology for the refrigera leakage, packaging materials and organic waste calculations are consistent with winery
processes as outlined above.

Information is gathered on the additional operation activities such as fruit washing (fungluédle usage), drying (heating
equipment) and wastavater usage, to be incorporated where relevant in later versions of this calculator.

Coldstore processes

Coldstore related emissions are expected to come exclusively from refrigerant leakage. Elecwuitsymption (including
lighting and heating/cooling requirements) from cedtbre processes is accounted for the electricity usage section and is
therefore not included here in the colstore process questionnaire to avoid double counting.

Procedure

Information on refrigeration gas leakage éntered as the annual average reharge quantity per refrigerant type. Because
refrigerant gases have very werful global warming potential figuresare must be taken to enter only the RECHARGE figure in
terms of thed G #243¢ NBIlj dzA NSR LISNJ @8SFNE bh¢ GKS Fyydz f |hodazhe 27
refrigerant groupings are selected as they are believed to represent the most commonly used within the South Africad fruit an
wine industry. These gupingsare:

R22

R134
HCFe2
HCFel42b
HCF€l52a
R318

SF6
Ammonia

=4 =4 =8 -8 -8 -8 9 9

It is assumed that most usewill havea good understanding of these figures. Please contact the project team should you have
any queries or suggestions.

It is expected that in later versions of this calculator, the time spent inswldige (measured in days) will be added to the total
calculation so as to more accurately account for the total diage requirement throughout the supply chain, incluglin
during distribution and storage at port. This function is currently a place setting until further testing is completed.

3.4 Carbon sequestration and the short term carbon cycle

The short term carbon cycleefers tothe rapid exchange of carbon between plants and animals thrquigitosynthesis and
respiration respectively, as well as through the gaseous exchange that occurs between the ocean and the atniegpierd)
Within the fruit and wine industry, the shoterm carbon cycle includes G@&missions related to fermentation, from waste

10 The methodology and procedures behind this requirement are outlined in the winery processes above and are not repedteatthergéo keep the
protocol document concise
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water and landfill, and sequestratiowithin the vineyards and orchards. At this stage, emissions that arise directly from the
combustion or degradation of biomass are also trehtes part of the shorfterm carbon cycle, however much debate exists
around this issue and this status may change in future.

In summary, the following sources and sinks are excluded from this calculator as they are termed to be part of the matural sh
term carbon cycle:

Fermentation

Vineyard and orchard growtfsequestration)

CQ emissions from aerobic both solid and liqudste treament
CQ emissions from the combustion of biomass fuels

= =4 -4 A

Emission®f other nonCQ emissiondrom these sourceare not part of the short term carbon cycle and are therefore included

in GHG accounting. Such emissions include methane emissions from waste systems and nitrous oxide from fertilized soils.
addition, many of the above mentioned emissions related te sihort term carbon cycle have beercorporated i to the tool

as a data gathering exercise (i.e. it is not part of the calculation) to assist with industry trend analysis and allewder tb

begin measuring and monitoring thextent of positive ation (through sequestration for exampland the impact of activities

that may be included in later versions of the calculator

Carbon Cycle

Figure 4 The Carbon Cycledurce: Mitional Oceanic andAtmosphericAdministration)

The absorption and storage of carbon from the atmosphere (as illustrated above) through the process of photosynthesis, |
called sequestration. In recent years, knowledge on the value of carbon sequestration in reducing tHeGdtidbamission
levels is increasing. Although the agricultural sector is notorious for the GHG emissions that result from activitiesilamd, as
fertilizer application and manure management, it is also noted as the sector with the most potentiaiutcer&HG emissions

(by increasing the soil carbon sink capacity) on a global scale.

Sequestratiort Step one: Getting a baseline

Annual sequestration rates from permaneand-use types such as forestry andchard areas can only bieterminedonce a
basdine figure has been establishedhereafter, the difference in carbon stored between year 1 and year 2 can be quantified
and included in annual carbon footprint calculations. As this is the first year of the audit, the user is required tatseipjalya
which will be stored as their baseline sequestration figure for subsequent auditing calculations.

The user is requested to quantify the size (hectares) of forested area according to the following groupings:

T Orchard
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Forestry (indigenous, including riparjan
Forestry (norAndigenous Pine spp.)
Forestry (noAndigenous Gum spp.)
Forestry (norindigenous Acacia spp.)

=A =4 =4 =4

Theuser is then required tinput the age and density of the forest to allow for carbon accumulationsrtidebe calculated for
the subsequent audit.

1 Planting densitynumber of trees per hectaje
1 Average age of trees per stand according to the followitggories
- 0-5 years
- 6-15 years
- 15-20 years
- 25+ years

Calculating carbon sequestration rates is a complex process. In order to simplify this process and to keep the calaulator us
friendly, average carbon sequestration rate® hcorporated based on the above groupings. Thageragesequestration rates

are not precisedue the variability of climate within the different regions, however this is the first estimate of relevant
sequestration rates for agricultural commaodities and improvements will be included in future updates of the calculator.
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5. Appendix A

Emission factors

Source Emission Unit * Reference
factor
Electricity 1.03 kgCQkwh Eskom Annual Report 2009
Fuel
Petrol 2.40 kgCQlitre fuel IPCC (2006)
Diesel 2.87 kgCQlitre fuel IPCC (2006)
LPG 0.63 kgCQkg fuel Lal (2004)
Natural gas 0.85 kgCQ/kg fuel Lal (2004)
Fuel oil 1.01 kgCQllitre fuel Lal (2004)
Biofuels 0.11776 kgCQllitre fuel Aus. Wine Calc. (2009)
Aviation gasoline 2.37 kgCQllitre fuel Aus. Wine Calc. (2009)
Burning oil (paraffin) 2.57 kgCQlitre fuel Defra (2009)
Coal 2.28 kgCQ/kg fuel Defra (2009)
Anthracite 2.66 kgCQkg fuel Defra (2009)
Wood (renewable, orsite) 0.11776 kgCQ/kg fuel Based on the biofuel calc in Aus Wine Calc (200
Wood (unknown, broughin) 1.83 kgCQ/kg fuel Carbon conversion (*.05) 44/12
Agrochemicals
Fertilizers: Synthetig Nitrogen based 19.21 kgCQkg active ingredient Adapted from Lal (2004ipcluding application rate)
of 3.88/kg applied
Syntheticg Other 0.55 kgCQKkg active ingredient Adapted from Lal (2004) incorporating the
average of other ¢ including phosphorus
potassium, lime & sulphurbased fertilizers
Organie Solid Manure 5.92 kgCQkg applied Lal (2004)
Organie Liquid Manure 0.30 kgCQkg applied Lal (2004)
Herbicide: Paraquat based 33.0 kgCQ/kg active ingredient Lal (2004)
Diquat based 33.0 kgCQ/kg active ingredient Lal (2004)
Glyphosate based 33.0 kgCQkg active ingredient Lal (2004)
Herbicide Other 16.13 kgCQkg active ingredient Lal (2004)
Fungicide 17.6 kgCQkg active ingredient Lal (2004)
Insecticide 16.9 kgCQ/kg active ingredient Lal (2004)
Livestock
Dairy cows 46 kgCQe/headyr IPCC (2006)
Non-Dairy cows 31 kgCQe/headyr IPCC (2006)
Sheep 5 kgCQe/headyr IPCC (2006)
Goats 4.75 kgCQe/head/yr IPCC (2006)
Swine 1 kgCQe/head/yr IPCC (2006)
Poultry 1.95 kgCQe/head/yr IPCC (2006)
Horses 18 kgCQe/head/yr IPCC (2006)
Winery processes
CQ from redwine production (including malo  0.16 kgCGQel/litre produced Boulton et.al (1999
fermentation)
CQ from white wine production 0.12 kg CGQe/litre produced Boulton et. al (199p
Organic waste
+ Ay Sel NRk 2 NOKI NR LINHzy 4.1 kgCQe/kg waste Adapted from Provisor (2008)
Grape marc, pummice, stems & stalks 0.9 kgCQe/kg waste Provisor (2008)
Mixed compost heap 5 kgCQe/kg waste Provisor (2008)
Packaging Materialg wine
Glass 2.20 kgCQe/kg product Aus. Wine Calc. (2009)
Cardboard 1.79 kgCQe/kg product Aus. Wine Calc. (2009)
Paper 1.79 kgCQe/kg product Aus. Wine Calc. (2009)
PET 3.22 kgCQe/kg product Aus. Wine Calc. (2009)
Pallets, norreturnable 0.70 kgCQe/kg product Aus. Wine Calc. (2009)
Pallets, returnable 0.1 kgCQe/kg product Adapted fromAus. Wine Calc. (2009)
6-pack cartons (plus dividers) 3.60 kgCQe/kg product Aus. Wine Calc. (2009)
12-pack cartons (plus dividers) 3.60 kgCQe/kg product Aus. Wine Calc. (2009)

Continued...
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Source Emission Unit* Reference

factor
Packaging Materialg fruit
Bulk bin (wood) 0.60 kgCQe/kg product Adapted fromAus. Wine Calc. (2009)
Pallet cover (cardboard) 0.22 kgCQe/kg product USEPA (2002
Carton (corrugated cardboard) 0.22 kgCQe/kg product USEPA (2002
Pulp tray (waste cardboard/newspaper) 0.22 kgCQe/kg product Adapted fromUSEPA (2007)
Paper 0.27 kgCQe/kg product USEPA (2002
Plastic containers (polypropylene,-polymer)  1.98 kgCQe/kg product Adapted fromAus. Wine Calc. (2009)
Plastic Bag & plastic wrapping (polyethylene) 1.98 kgCQe/kg product Adapted fromAus. Wine Calc. (2009)
Polystyrene tray 4.96 kgCQe/kg product Defra (2009)
Refrigerants
R22 1900 kgCQkg leaked Global Warming Potential listed in IPCC (2006)
R 134 (includes HFC 134 or 134a) 1000 kgCQkg leaked Global Warming Potential listed in IPCC (2006)
HCFE22 1780 kgCQ/kg leaked Global Warming Potential listed in IPCC (2006)
HCFE€142b 2270 kgCQ/kg leaked Global Warming Potential listed in IPCC (2006)
HCF€152a 122 kgCQ/kg leaked Global Warming Potential listed in IPCC (2006)
R 318 10090 kgCQkg leaked Global Warming Potential listed in IPCC (2006)
HFQ; 134a 1430 kgCQkg leaked Global Warming Potential listed in IPCC (2006)
SF6 23900 kgCQkg leaked Global Warming Potential listed in IPCC (2006)
Ammonia 0 kgCQkg leaked GlobalWarming Potential listed in IPCC (2006)
Distribution
Sea freight 0.015 kgCQe/t Product/km Defra (20095 mall container vessel
Rail freight 0.03 kgCQe/t Product/km Defra (2009)
Air freight 0.60 kgCQe/t Product/km Defra (2009) onghaul
Road freight (distance based) 0.40 kgCQe/t Product/km Defra (2009)an/Light Commercial Truck
Road freight litres consumed see Fuel usage above
Staff business travel
Hired vehicles: Average passenger vehicle (peti 0.22 kgCQe /km Defra (2009Average petropassengecar
Average passenger vehicle (diese 0.20 kgCQe /km Defra (2009Average diesel passenger car
Average delivery truck (diesel) 0.16 kgCQe /km Defra (2009Diesel van Class |
Air travel:  Local flights (short haul <1500km)  0.13 kgCQe /person/km Defra (2009) SN} 3S 2F a52YS
internationak RA &G+ yO0Sa | yR
International flights (long haul >1500 0.11 kgCQe /person/km Defra (2009Average of all class seats
Useful conversion ratios
Carbon to carbon dioxide 44/12 tCQ
Carbon content of wood 0.5 tC /t Wood

*Please note, that units kg/kg and tonne/tonne can be interchangeable as long as both sides of the equation are the s@mghegmission factor for
kgCQ@kg product will work for tCgt product).
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6. Appendix B

Synthetic fertilisers

trade name
1:0:0 (40)
1:0:1 (36)
3:0:5 (39)
6:1:0 (19)
GluceK

Kan 28% GR
K-Max

Pluto

Potassium sulphate
Terramaz 10:2:6 (18)

Urea LB

Venus Clear Liquid 3:2:10 (12)

Herbicides
trade name
Gramaxone
WPK Paraquat
Paraquat SL
Midstream
Reglone
Clearour 180/ 360
Cobra
Glyphofix
Glyphogan
Mamba
Mamba Max

Roundup (any kind)

Sting
Touchdown

UAP Glyphosate
Erase 360SL
Glyphosate 180
Glyphosate 360
Glyphosate WSG

Fungicides
trade name
Fighter
Hyperphos
Microthiol Special
Phosphite
Rootmaster
Sulfurstars
Thiritget
Pesticides
trade name
Kumulus

active ingredient group
Nitrogen

Nitrogen+ Potassium
Potassium + Nitrogen
Nitrogen + Phosphorus
Potassium

Nitrogen

Potassium

Nitrogen + Potassium
Potassium + Sulphur
Potassium + Sulphur
Nitrogen

Nitrogen+ Sulphur

active ingredient group
paraquat
paraquat
paraquat + diquat
diquat

diquat

glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate
glyphosate

active ingredient group
phosphorus
phosphorus

sulphur

phosphorus
phosphorus

sulphur

sulphur

active ingredient group
sulphur
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7. Appendix C

Pagel. Electricity

Electricity consumption from grid electricity

Please enter figures available on your Eskom bill in terms of kWh - NOT RAND VALUE.

These figures are ANNUAL figures for consumption, broken down as much as possible.

Fill in the figures in the relevant columns according to the boundaries of your audit and the type of activities
your entity is involved in. Leave non-relevant ones blank.

There are two options for you to enter your data:
1. If you have monitored your grid-supplied electricity usage, please specify how the electricity is used (annual kwh per unit).
2. If you have only got one Eskom bill for all your electricity usage, please provide an estimate of how the electricity use

is split up (% based).

When breaking down the electricity usage, please use the control total to ensure your data is accurate and adds up to the correct
total annual usage figure.

| Select Page previously completed: -SelectPage- -
Total electricity usage
Remember - only include the electricity that is supplied from the arid (Eskom).
If yvour main power source is diesel generators then it will be captured in the fuel consumption section.
|User to input full amount || 0 (kwh) | 0 |{Control Total)
Electricity consumption facility Breakdown of electricity usage:
|office buildings ‘ 0 (kwh) ‘ 0 (%)
[Housing ‘ 0 (kwh) ‘ 0 (%)
[packhouse \ 0 (kwh) \ 0 (%)
|0ther Sheds (e.g. machinery storage, nursery) ‘ 0 (kwh) ‘ 0 (%)
|cold-storage ‘ 0 (kwh) ‘ 0 (%)
|[winery ‘ 0 (kwh) ‘ 0 (%)
|Waste water treatment ‘ 0 (kwh) ‘ 0 (%)
|Irrigation pumps ‘ 0 (kwh) ‘ 0 (%)
[pe-greening ‘ 0 (kwh) ‘ 0 (%)
Cf:ll;:?;s{specify} (e.g. Battery powered forklifts) ‘ 0 (kwh) ‘ 0 (%)
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Page2. Direct fuel usage

Mobile combustiory petrol-diesel

Direct fuel usage

Please enter all the fuel consumption from both mobile (for example, cars) and stationary (for example, generators) combustion
equipment that are OWNED by your business.

If the fuel is used in equipment that is not owned by the business (i.e. it is contracted or staff owned) then please enter it in the
INDIRECT fuel usage page.

Use the function options to separate the usage according to the fuel type, vehicle type, and activity usage within the supply chain.
The more detail you provide, the more valuable your results will be.

|Se|e|:t Page previously completed: | Electricity -
Mobile Combustion - Petrol

;J;Zrktd[:, ::rl:l:,teiu:rle::gut:; . |—{](|) ‘ 0(Control Total)
|delivery truck | 0 (1) | 0 (%)
l4 x 4 bakkie-like vehicle | 0 (1) | 0 (%)
|small bakkie, non - 4xa | 0 (1) | 0 (%)
‘passenger vehicle ‘ o | 0 (%)
Imotorbikes/quad bikes | 0 (1) | 0 (%)
lstaff buses | 0 (1) | 0 (%)
‘earthmoving equipment - owned by the business ‘ o | 0 (%)
‘frost prevention equipment ‘ o | 0 (%)

Other motorised machinery (speci

lawnmowers v (spea) o I‘ 0 (%)

Please give an estimate break down of how the total fuel is used through the supply chain, between on-site activities or
the various distribution options

[Total I 0 | 0|(Control Total)
lon-site | 0 () | 0 (%)
‘distribution legs (1) farm gate to packhouse/winery ‘ o | 0 (%)
‘distribution legs (2) packhouse/winery to coldstore ‘ o | 0 (%)
|distribution legs (3) winery to SA port | 0 (1) | 0 (%)
‘distribution legs (4) coldstore to SA port ‘ o | 0 (%)

Mobile Combustion - Diesel

e o ot 0 [ ocowarow
|small tractor(2skw) | 0 | 0 (%)

|vineyard tractor (40kw) | 0 (1) | 0 (%)

|orchard tractor (sokw) | 0 (1) | 0 (%)

llarge tractor (70+ kw) | 0 | 0 (%)

|detivery truck | 0 | 0 (%)

|4 x 4 bakie-like vehicle | 0 (1) | 0 (%)

[smail bakkie, non - 4x4 | 0 () | 0 (%)
|passenger vehicle | o ‘ 0 (%)
[motarbikes/quad bikes | 0 | 0 (%)

|staff buses | 0 (1) | 0 (%)
|earthm0ving equipment - owned by the business | o ‘ 0 (%)

|frost prevention eguipment | o ‘ 0 (%)

Other motorised machinery (specify) ‘ 10 ‘ 0 (%)
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Page 2. Direct fuel usageontinued

Mobile combustiory biofuelsLPGnatural gas-fuel oil-aviation gasoline

Stationary combustiory petrol-diesel

E
Mobile Combustion - Biofuels
|small tractor(2skw) \ 0
‘vineyard tractor (40kW) ‘ i}
‘orchard tractor (50kw) ‘ )]
‘Iarge tractor (70+ kW) ‘ i}
|4 x 4 bakkie-like vehicle \ o
‘small bakkie, non - 4x4 ‘ 0]
‘passenger vehicle ‘ )]
‘motorbikesfquad bikes ‘ )]
Other motorised machinery (specify) 0
Mobile Combustion - LPG
fforkclift ‘ (ka)
‘other (specify) ‘ (ka)
Mobile Combustion - Natural Gas
‘other (specify) ‘ (ka)
Mobile Combustion - Fuel Qil
Jother (specify) | m
Mobile Combustion - Aviation Gasoline
‘helicopter (medium) - owned by the business ‘ n
Stationary Combustion - Petrol {gasoling)
User to input full amount I— -
Breakdown per equipment type o 0f(Control Total)
‘generator small (20kva) ‘ o | 0 (%)
‘generator medium (50kva) ‘ o | 0 (%)
‘generator large (150kva) ‘ o | 0 (%)
‘heating equipment (fires) ‘ o | 0 (%)
Stationary Combustion - Diesel
User to input full amount -
Breakdown per equipment type gl ‘ 0|(Control Total)
‘generator small (20kva) ‘ [N} | 0 (%)
‘generator medium (50kva) ‘ [N} | 0 (%)
‘generator large (150kva) ‘ [N} | 0 (%)
‘heating equipment (fires) ‘ [N} | 0 (%)




Page 2. Direct fuel usageontinued

Stationary combustiory LPGburning oil-other-coalanthracite-wood

! ]
Stationary Combustion - LPG (kag)

|heating eguipment (fires) | (ka) ‘

Stationary Combustion - Burning Qil (e.g. Paraffin)

|heating equipment (fires) | i ‘

Stationary Combustion - Other (biofuels)

|heating equipment (fires) | i ‘

Stationary Combustion - Coal

|heating equipment (fires) | (ka) ‘

Stationary Combustion - Anthracite

|heating eguipment (fires) | (ka) ‘

Stationary Combustion - Wood (renewable, on site)

|heating equipment (fires) | (kg) ‘

Stationary Combustion - Wood (brought in)

|heating equipment (fires) | (ka) ‘

Page3. Indirect fuel

On site vehicles/equipmernt petrol-diesetaviation gasoline

Indirect fuel combustion

Please enter all the fuel consumption from both mobile (cars, trucks, air or sea crafts) and stationary (generators) combustion
equipment that are NOT OWNED by your business (i.e. Contractor vehicles and/for staff-owned vehicles).

This section includes any fuel used in contracted vehicles involved in 1.) on site activities 2.) distribution transport, 2.) business & staff
travel.

Use the function options to separate the usage according to the fuel type, vehicle type, and activity usage within the supply chain.
The more detail you provide, the more valuable your results will be.

|Se|e|:t Page previously completed: | Direct Fuel -
ON SITE - Contracted or hired vehicles/equipment - Petrol
|delivery truck | o | km) | (hrs)
|staff buses | m | o(km) || (hrs)
|earthmouing equipment - NOT owned by the business | 0] | (Km) ‘ 0 (hrs)
Other motorised machinery (speci
v (spedify) ‘ 0 ‘ (Km) ‘ 0 (hrs)
lawn mowers
ON SITE - Contracted or hired vehicles/equipment - Diesel
|harvestor tractor | (1 | 0 (Km) ‘ 0 (hrs)
|detivery truck | m | 0(km) || (hrs)
[staff buses | m | km) | (hrs)
|earthmoving equipment - NOT owned by the business | (1 | (Km) ‘ (hrs)
Other motorised machinery (speci
v (speciy) ‘ 0 ‘ (km) ‘ (hrs)
ON SITE - Contracted or hired vehicles/equipment - Aviation gasoling
‘helicopter (medium) - owned by the business ‘ 0] | 0 (hrs) ’7
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Page3. Indirect fuel continued

Export Distributionzair -, rail-, road- & seafreight

Staff Business TraveVehiclesair travel

Export Distribution Help
Please provide the total distance travelled and the total weight transported per year, to reach your total distribution figures.
Use the help function for estimate distances to the major destinations.
|Air Freight Weight & Distance Product Transported ‘ (Km) | (Tonne)
|Rai| Freight Weight & Distance Product Transported ‘ 0 (Km) | (Tonne)
|Road Freight Weight & Distance Product Transported ‘ 0 (Km) | 0 (Tonne)
|Sea Freight Weight & Distance Product Transported ‘ 0 (Km) | 0 (Tonne)
Staff Business Travel - Vehicles
|Average passenger petrol car ‘ (Km)
|Average passenger diesel car ‘ (Km)
Staff Business Travel - Air flights (including return flight) Help
|Sh0rt haul flights (1000km return trip) ‘ 0 {Km) | 0 (number of flights)
|Lr:mg haul flights (international) ‘ (Km) | (number of flights)
Page4. Land-usage
Farm size and production (tonnes)
Land usage
|Se|ect Page previously completed: -SelectPage- -
Total farm size and ton production
Total farm size define the business unit size in
hectare (l.e. farm unit by name or ownership or I—{}(ha) 0 {(Control Total)
according to billing arrangements)
:?-I\;tlen}ir::;?tonnes do you produce per year for the I—D(Tonne) olicontrol Totan
Commodities
‘Grapes wine | 0 (ha) ‘ (Tonne)
‘Grapes table | (ha) ‘ (Tonne)
‘Pome fruit apple, pear | (ha) ‘ (Tonne)
‘Stone fruit nectarines, plums, apricots | (ha) ‘ (Tonne)
‘Citrus Lime, lemon, oranges, soft citrus | (ha) ‘ (Tonne)
‘Tropil:al fruit kiwi | (ha) ‘ (Tonne)
‘Tropical fruit avos | (ha) ‘ (Tonne)
‘Tropical fruit banana | (ha) ‘ (Tonne)




Page4. Land-usage continued

Forestry and Other land uses

Forestry
Forestry indigenous, including riparian (ha) ha) density (#trees / (j;j)years hd
E] a
Forestry non-indigenous Pine (ha) ha) density (#trees / (z—;e',;ears =
E] a
Forestry non-indigenous Gum (ha) ha) density (#trees / (z—se';;ears h
E] a
Forestry non-indigenous Acacia hs) - density (#trees / (z-;;ears -
E] a
Other
|Agri|:ultural land use - livestock ‘ (ha)
Agricultural land use (specify) ‘ tha)
a
|Fa|l0w lands ‘ (ha)
|Dam5 ‘ (ha)
|River5 ‘ (ha)
|Semi desert ‘ (ha)
|Degraded land ‘ (ha)
|Indigenou5 grassland ‘ (ha)
|Indigenou5 bush (tropical) ‘ (ha)
|Fvnbus ‘ (ha)
‘Wetlands ‘ (ha)

Pageb. Agrochemical usage

Synthetic fertiliserz nitrogen-based

Agrochemical usage

Please fill in the TOTAL amount of agrochemical applied per commodity type, per year.

If you have accurate data, please provide the unit figures (litres or kg applied). As products come in different states, the units of litres
and kilograms of produce applied are interchangeable on a 1:1 ratio-basis If you do not have accurate figures, please provide an
estimate of how the agrochemicals are used per commodity type (% split).

The figure for liquid fertilizer is the concentrated amount applied, not the diluted amount applied, as dilution preferences differ.

Please note - fertilizer and herbicide usage is broken down based on active ingredient groups. Please group your agrochemical type
according to the dominant active ingredient. If you do not know what the main active ingredient is, please use the help function for
guidance on the common agrochemicals used in the industry. Only those with global warming impacts are listed and need to be
accounted for. The input figure required is total fertilizer/herbicide applied per active ingredient group per year.

All emission factors account for the production, packaging and transport of the listed agrochemicals. The emission factor of nitrogen
based fertilizers, however, includes the application rate of (3.88kgC02/kg applied) to account for the release of nitrous oxide through
nitrification. Nitrous oxide has a global warming potential of 296 and therefore must be accounted for.

| Select Page previously completed: | Land Usage -

Synthetic Fertilizer - Nitrogen-based
User to input full amount I— -
Breakdown per commaodity type 0 ko) 0f(Control Total)

‘grapes {(wing) ‘ 0 (ka) | 0 (%)
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Pageb. Agrochemical usage continued

Synthetic fertiliserz other (phosphorus, potassium, sulphur & lirt@sed)

Liquid fertilizer znitrogen-based. other

Organic fertilizerz liguid manure- solid manure other

Pesticide herbicide paraquat-diquat-glyphosateother
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