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Acknowledgement of Country

| would like to acknowledge the Traditional Owners of the land on which
we meet today. | pay my respects to their Elders past, present and
emerging, and acknowledge and respect their deep spiritual and cultural
connection to Country. | also pay my respects to other Aboriginal and
Torres Strait Islander people who are here today.
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Disclaimer

A Unless explicitly stated otherwise, all intellectual property rights, including copyright, in this material are owned by thir d
parties and not by the Commonwealth. You must not copy, modify or transmit any part of the material contained herein
without express written consent from the copyright holder.

A No warranty is given or intended as to the accuracy or reliability of the information contained in this material. Nothing in
this material is to be taken as an endorsement of any third-party material, information or any products or services referred

to in this material.

A The Commonwealth is not liable for any loss resulting from any action taken or reliance made by you on any information
contained in this material (including, without limitation, third party information). You obtain access to this material at yo ur
own risk and the department accepts no responsibility for any interference, loss, damage or disruption to your own
computer system which arises in connection with your use of this material or any links that to third party material that
may be contained herein. You must take your own precautions to ensure that you do not access this material in a manner
that may expose you to the risk of viruses, malicious computer code or other forms of interference which may damage

your own computer system.

A You should exercise your own independent skill and judgement before you rely on this material. This material is not a
substitute for independent professional advice and users should obtain any appropriate professional advice relevant to
their particular circumstances.

A This material contains trademarks, logos of the Commonwealth of Australia and third parties which may be registered or
otherwise protected by law. You are not permitted to use any trademarks, logos, service names, trade names or any other
content or copies of the content that may be incorporated in this material.
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Aims of the training package & our role

A This training session is designed to provide fundamental background to horticulturalists to
understand the drivers and magnitude of change that will require them likely to report their
emissions. The training also touches on the Australian Carbon Credit Unit (ACCU) and
methods of carbon sequestration

A This presentation represents an overview of a larger Commonwealth training package with
this one being adapted to suit horticulture in the Riverland, South Australia

A The larger training package is available at:

https://www.dcceew.qgov.au/climatehange/emissionseduction/agriculturalland
sectors/carborfarming-outreachprogram/trainingpackage

A The Murraylands and Riverland Landscape Board (MRLB) is working with all industry groups
determine the best possible pathways forward that have industry support and resourcing, to
enable you as the producer to adopt the easiest to use product to suit reporting requirements
as they become clearer

A Should you have an enquiries or require assistance please contact the Carbon Farming
Outreach Officer (Jeremy Nelso)0439 591 826 or at jeremy.nelson@sa.gov.au


https://www.dcceew.gov.au/climate-change/emissions-reduction/agricultural-land-sectors/carbon-farming-outreach-program/training-package
https://www.dcceew.gov.au/climate-change/emissions-reduction/agricultural-land-sectors/carbon-farming-outreach-program/training-package

Overview of this training

1¢c¢KS OfAYIFIUOSZT FOGY2AaLIKSNE |yR 3N
Breakout sessiondDiscussion and evaluation/feedback ~ 30 mins

2 ¢ Agreements, Policies and Supply Chain Drivers

Breakout session@Discussion and evaluation/feedback ~ 30 mins

3 ¢ Emissions Fundamentals

Breakout session@Discussion and evaluation/feedback ~30 mins

4 ¢ The Carbon Footprint

Breakout sessiondDiscussion and evaluation/feedback ~40 mins

5¢ The Clean Energy Regulator, carbon credits and sequestration
Workshop wrap up & questions ~40 mins
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1 0 The climate, atmosphere and
GHGO S
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Step 4:
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Green house gasses/aerosols and their warming/cooling potentials in the
atmosphere
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THE RODNEY AND OTAMATEA TiMES,

WEDNESDAY. AUGUST 14 1912,

Science Notes and News.

—e

COAL CONSUMPTION AFFECT-
ING CLIMATE.

The furnaces of the world are now
burning about 2,000,000,000 tons of
coal a year. When this i1s burned,
uniting with oxygen, it adds about
7,000,000,000 tons of carbon dioxide
to the atmosphere yearly. This tends
to make the air a more effective blan-
ket for the earth and to raise its
temperature. The effect may be con-
siderable in a few centuries.

—_——

Global CO
1912
ALY (0KS @SIENJ OKI
sank the world was embarking
on more Iintensification of
manufacturing and global
development

AThis was the era of unfettered
development and there was
little If any effort being put into
environmental management
and the impacts of the then
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Global greenhouse gas
emission pathways

Annual emissions in No climate
CO,-equivalent gigatonnes policies

- 4.1-4.8°C
— 100 Gt

Current policies
2.5-2.9°C

Pledges and
targets 2.1°C

—0 Gt e 2°C
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2024

A 112 years later the world is in stark

recognition that greerhouse gas levels that
are being driven largely by emissions
associated with global energy generation and
other changes to land systems and increased
demand for agricultural and manufactured
products are reaching new highsas this is
new territory it is difficult to foreshadow the
real impacts on climate

A Regardless of your position or philosophy on

emissions, pollution, global warming and
climate change this situation is triggering a
large change in world politics, corporate
business & investment, global policy and
consumer activisng these factors are driving
their own change agenda
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GLOBAL CARBON BUDGET 2023
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GLOBAL METHANE CYCLE OO
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Observed climatic variables with

potential links to GWP change a» O
over time DL
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temperatures

Glaciers and
ice sheets

l Arctic sea ice

1

Changing rainfall
pattern ﬁ

Number of hot ‘ Number of cold
days per year days per year



https://www.dcceew.gov.au/climate-change/policy/climate-science/understanding-climate-change

April ¢ g
October
rainfall deciles
for the last 19
years 1999
2018

Rainfall decile ranges

Highest on record

Very much

eyt e There is significant statistical evidence to
Above average support the notion that mean temperature rise

47 | Average and the incidence of increasing temperatures is#
23| | Below average occurring in tandem with variably reducing
LI pey much e rainfall affecting some parts of Australia

Lowest on record
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http://www.bom.gov.au/climate/chang=2



Breakout Session 1

ADo you believe that increased green house gas content in the atmosphere is a serious
threat to global climate stability?

A By your account, has climate altered based on your perception during your lifetime
to this pointc and in what ways?

AWhat would you rate as the climate variables that have the biggest impact on your
business?
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2 - Agreements, Policies and
Supply Chain Drivers



Agreements, Policies and Supply Chain Drivers

Paris Agreement

The Paris Agreement of Paris Climate Accords is an international treaty on climate cha
that was signed on November 4, 2016

Signatories to the treaty, which include Australia are now committed to realising natione
change by sector in terms of climate change mitigation, adaptation and commensurate
Improvements to the financial sectarthis relates specifically to the carbon intensity of
lending and financing portfolios

The Net Zero Banking Alliance

Correspondlngly the Net Zero Banking Alliance is now a recognised group of global bal
0 K I I NB LIJOEY\H\uuSR i 2 If)\EIy)\)/EI 0KSANJI €
W|thnet-zerogreeHK2dzaS =h SYAaairzya o0& HapnQ

The banks that this covers in Australia inclad&NZ, Commonwealth Bank, Macquarie

Group, NAB, WestpaBankSA \Y/ZA\'I LAN
Awrargt, SOUTH AUSTRALIA
e~ MURRAYLANDS
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Countries that are signatories to the Paris Acco

[ Parties to the Paris Agreement

D Signatories

. Parties also covered by European Union ratification

https://en.wikipedia.org/wiki/List_of parties_to_the_Paris_Agreement



| SSB OHar mon
Global Sustainabillity
Standards

A The International Standards & Sustainability Board (ISSB) t.as
AUNBY3IUKSYSR Alda ¢2NJAy3 LI N
Transition Plan Taskforce (TPT), the Greenhouse Gas
Protocol, CDP, Taskforce on Nature Related Financial
Disclosures (TNFD) and the Global Reporting Initiative (GRI)

AcKAa FYFEAFrYFraAz2y gKAOK AyOfdzRSa "L{{.
the mandating the reporting standards for businesses in the

EU will likely provide a considerable new benchmark
internationally

Avra 2% WIydZad NBE Hnanwn AG 6l & SadAYlrGSR

businesses (probably mostly in the EU) were preparing their i;'
inaugural sustainability reports to the European ’
Sustainability Reporting Standard (ESRS) “ :

A For those looking to market into the EU this is a new bar
raising event that will likely have far reaching implications )
T2NJ O2NLI2 NI US o0dzaAySaaQa NBLEZNUAYyTZ |
accumulation protocols -

.
.

Source: ESG Newd.inked ing January 2024



Strategies/Policies and Agreements

AThg Safeguard MechanisqAustralian policy requiring large emitters to reduce their
ySu SYAaaAzya uz2 noe:x: 2F¥ Hnnp tSOSta oe

AGlasgow breakthrough agenda on agricultugdntergovernmental agreement on
Investment in tech, assistance and metrics standardisation across ag in differing
countries

AGlobal methane pledge Aiming to reduce global methane to 30% of 2020 levels by
2030¢ Voluntary participation by Austral@linked to UNEP

AAg 2030andAg Sectoral Plag The sectoral plan for Australia Ag will set new targets
for a range of strategies that are aimed at improving Australian Ag productivity,
meeting market opportunities and challenges and assisting the Ag sector to transform

further through innovation

AScience Based Targets Initiatigea driver of corporate conformity which assists
corporate business to develop and implement emissions reduction targets to meet

global reduction targets \"AV'l gg,&mgem
o RAYLANDS

PR AND RIVERLAND



~ A commitment to reduce greenhouse gas emissions to  43% below

a CD SZOOS levels by 2030, implemented as a single -year point target. A

= multi -year emissions budget for the period 2021 to 2030, with an

e indicative value of 4381 million  tonnes COZ2-e, corresponding to the
43% target. Achieving net zero emissions by 2050

Home About Projects Resources Consultation All News Search Q

Home > 2035 Emissions Reduction Targets

2035 Emissions Reduction
Targets

Last updated: 25 Oct 2024

B wi=ea i
aen T e

Source: https://www.climatechangeauthority.gov.au/208missiongeductiontargets#:~:text=A%20commitment%20t0%20reduce%20greesd,net%20zero%20emissions%20by%202050.



https://asic.gov.au/aboutasic/newscentre/find-a-mediarelease/2024releases/24205mrasicurgesbusinesseso-preparefor-mandatory-climatereporting/

ASIC urges businesses to prepare for
mandatory climate reporting

From 1 January 2025, many large Australian businesses and financial institutions will need to
prepare annual sustainability reports containing mandatory climate-related financial disclosures,
following the passage of a major bill through Parliament.

The Treasury Laws Amendment (Financial Market Infrastructure and Other Measures) Bill 2024
(Cth) passed Parliament on 9 September 2024 and received Royal Assent on 17 September 2024.

The mandatory climate reporting requirements will be phased in over the next three years across
three groups of reporting entities, with the first reporting cohort required to prepare annual
sustainability reports for the financial year commencing on or after 1 January 2025. The second
and third reporting cohorts are required to prepare annual sustainability reports for the financial
yedrs commencing on or after 1 July 2026 and 1 July 2027 respectively.

This legislation has received some attention within the media from Ag recently but should be viewe

correctly in that it is applying to large businesses in a sequential roll out

Large enterprises will probably take-2 years to square up their own enterprise reporting




Strategies/Policies and Agreements

A Mandatory climaterelated financial disclosuresg will require the reporting by Mandatory climate-related financial disclosures
larger businesses of essentially the impacts associated with their scope emis; o ssonsaeren

A Small to medium business will be exempt but of course the larger umbrella
organisationsn the supply chaitMAY require their scope 3 emissions data (from
suppliers) to enable them to repocgtthat will require smaller to medium
SYGSNLINAASE (G2 O2fftSOG YR YIFyl3S

ures will support regulaters to assess and manage systemic risks to the
ult of climate change and efforts taken to mitigate its effects

e investment required
isdictions, including the EU, UK,

on ar
ined by the Australian Accounting Stan ndards Boa rd [AASB) and the Australia
ra 'tandurdsBoard(AuAsﬂ)

Reporting entities
Large entities and their controlled entities meeting at Who it be incuded?
First annual least two of three criteria: National e
reporting Greenhouse and
- - : - Asset Owners
periods starting | Consolidated EOFY EQFY Energy Reporting
on or after revenue consolidated employees (NGER) Reporters
gross assets
- - Above NGER

1 Jan 2025 S500 million or $1 billion or

500 or more publication N/A _
Grﬂ,up 1 more more Reporting by NGER-covered entities is appropriate and proportionate to the risks they

threshold t e
reasury.Qov.au Mandatory climate-related financial disclosures | 1
S5 billion assets

1 July 2026 5200 million or 5500 million or All other NGER under

250 or more
Group 2 more more reporters management or

maore

1 July 2027 550 miillion or 525 million or

100 or more M A M A
Group 3 more more / / AYZA\'I LANDSCA

Awtgtgt, SOUTH AUSTR

NGER = National Greenhouse Gas Emissions Reppatirggporting requirement for larger entities on annual GHG emissions tClis@n Energy
Regulator




Slide courtesy of RichaktkhardUniversity of Melbourne 2024

Supply chain responses to Paris Agreement

Unilever, Nestle, Danone, Mars Pfizer, Goodman Fielder, Wilmar, JBS

« 50% by 2030 & net zero by 2050 * Net Zero by 2040
* Fonterra + Kellogg Company

« 30% EIl by 2030 (from a 2018 baseline) * 50% reduction by 2050
* Mondelez * [Inghams

* Net zero by 2050 and SBTI by 2030 * 43% by 2030, net zero 2030
* Heineken * Olam, SunRice

* Net zero by 2030 * Net zero by 2050

» Carbon neutral barley-malt . Cargil
« Rabobank & NAB » 30% by 2030, net zero by 2050
* Net zero financed emissions by 2050
* Hold 50% of Australia agri-debt market
SCIENCE
: : : BASED
Of the 100 largest economies 69 are companies and 31 are countries TARGETS

Government policy may now be less influential than market forces

DRIVING AMBITIOUS CORPORATE CLIMATE ACTION

Source: Company sustainability reports https://oxfamapps.org/fp2p/the-worlds-top-100-economies-31-counfries-69-corporations/
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Consumer choilce platfor ms
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ACCIONA S.A.

Spain, Europe
Accolade Wines
_ _ Company
Australia, Oceania
Date published/updated Target summary
2023 Near term: Committed
Soector MNet zero: Committed
Food and Beverage Processing Business Ambition for 1.5°C campaign member
Accor S.A.
France, Europe

S BTI Mem beI’S 6 * The Science Based Targets Initiative (SBTI) is a voluntary signing

up and setting of corporate targets for emissions reduction in

Sett|ng Organlsatlonal line with global targets

* Participants will seek to improve their supply chain emissions in

targ ets th at W| ” drlve line with producing their own evidenced based reporting
Iocal actlon * https://sciencebasedtargets.org/companies-taking-

action#tdashboard




Breakout Session 2

Az KI (i Aa @2dzNJ 2LIAYA2Y 2y ! dzaGNY AL QA Ol

ADo you think your business/organisation has a requirement to change given you have
market access currently?

AWhat arrangements do you believe could change in the supply chain?
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3 0 Emissions Fundamentals




Understanding GHG emissions o On farm &
processing/storage

A GHG emissions are all gasethey are generally by products resulting from the release of energy or the
process conversion of chemical elements into differing forms of chemical compsmadtilizing solid,
liguid and gas resources can end up releasing eithegrbguct gases or the actual gas itself (in the case
of refrigerant gases) as gas emissions to the atmosphere

A Carbon dioxide- is by far the most abundant greenhouse gas emissiitiis generated naturally but its
release chiefly through burning of fossil fuels either for energy generation, motive power or for industrial
processes is significantit is not the only emission associated with these processes but it is the GHG
warming potential of COparticularly that is driving emissions reduction strategies

A Methane, Nitrous Oxide and refrigerant gas emissicar® also significant in agriculture/processing and
KIS aAdyAFTAOlIyute KAIKSNI Dt 2eévéntthorgh thdydrg/less t 2 U Sy
abundant in the atmosphere

A¢CKS G20l f ydzYoSNJ 2F DI DQa Aa adGl3I3aISNAy3I o6dzi YI

have been developed for industry or refrigeration
S
FEEEBTE AND RIVERLAND




Share of national emissions by sector 0 2021/22

Enargy

Agriculture

ndustrial processes [
and product use

0% 100%

Source: nationainventory-report-2022-volume-1, excludes LULUCF



Australian Ag (non -processing) share of National em|SS|ons
21/22

COp The National Inventory for Ag is not quite accurate for
RiverlandHort industries in that it is heavily skewed by
livestock impacts and this is a particular feature for bofd N
an CHwhich are being heavily influenced by manure
management and enteric fermentation

™

[
||

i

CH. [l
-'“. L
Synthetic
Oo5ES e

1003

Source: nationainventory-report-2022-volume-1
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GHG Emissions 101

Carbon Dioxide

Chemical
Formula

CO

Covalent bonds
between 1
carbon and 2
oxygen atoms

Global Warming
Potential (GWP)

1

Methane
Covalent bonds Chemical
between 1 Formula

carbon and 4
hydrogen atoms

ﬁ

Ch,

Global Warming
Potential (GWP)

28

Nitrous Oxide

Covalent bonds
between 2
nitrogen atoms
and 1 oxygen
atom

Chemical
Formula

D2t Q&4 OKIl y3S TFcKEeivhitpsdcdilgddaiisehereS/hatihajreenhouseand-energyreportingscheme/aboutemissionsand-energydata/globalwarming

Global Warming
Potential (GWP)

205

A To standardise a systemic approach
to calculating both impactand also
abatements (or reductions to
atmospheric greefhouse gas
contributions) the consideration of
emissions firstly starts with carbon
dioxide

A Carbon dioxide has a Global Warming
t 20SYuAlf o DBOydar 2 F
period) and from this reference point
each GHG is rated for its intensity
relative to this threshold

A The annual surplus of CO2 emissions
(2023) globally constituted around
40% of the total estimated CO2
emissions for that year period

A\Y/A\'I LANDSCA
S22 FRRAVARIDS
W AND RIVERLAND

potential#:~:text=We%20use%20carbon%?20dioxide%20as.more%20potent%20than%20carbon%20dioxide



https://cer.gov.au/schemes/national-greenhouse-and-energy-reporting-scheme/about-emissions-and-energy-data/global-warming-potential#:~:text=We%20use%20carbon%20dioxide%20as,more%20potent%20than%20carbon%20dioxide
https://cer.gov.au/schemes/national-greenhouse-and-energy-reporting-scheme/about-emissions-and-energy-data/global-warming-potential#:~:text=We%20use%20carbon%20dioxide%20as,more%20potent%20than%20carbon%20dioxide

GHG Emissions 101

Hydrofluorocarbon - various

Various Chemical Global Warming

depending on Formula Potential (GWP)
synthesis

Hydrochlorfluorocarbons - various

F Various Chemical Global Warming

J‘$ I depending on Formula Potential (GWP)
B 2 synthesis

9D 9 process CHFCIC%F >1O;OOG

(R124)

Other synthetic gases

lee reality is that refrigeratiAon gases are a specialist atiavould tge
0Sald LN OGAOS G2 (y26 e2dzNJ NBT
costeffective alternatives

D2t Q&4 OKIl y3S TFcKEeivhitpsdcdilgddaiisehereS/hatihajreenhouseand-energyreportingscheme/aboutemissionsand-energydata/globalwarming

A Hydrofluorocarbonsd | C f réptaced
the more potent ozone depleting -
Chlorofluorcarbonda y U KS YA R N\
Whilst this uptake relieved ozone i
RSLIX SUGUAZ2Y LINbaadzNb a
GHG whose atmospheric concentration is
rising

A Hydrochloroflurocarbong | / C/ Q& 6
should be largely phased out by now in
Tl @2dz2NJ 2F | C/ Qa 06 dzl
ascertain across differing scales and ages
of refrigeration systems

A There are references tBulphur
Hexafluoride(SFE) andNitrogen
Trifluoride (NF) in the wineindustry but
it has not been possible to identify what
part of the winemaking process these
occur in, if anywhere they are both

LI2GSy G DI DQa
\YZA\"I LANDSCA
Ayt SOU AUSTRALIA

Ay MURRAYLANDS
BB AND RIVERLAND
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https://cer.gov.au/schemes/national-greenhouse-and-energy-reporting-scheme/about-emissions-and-energy-data/global-warming-potential#:~:text=We%20use%20carbon%20dioxide%20as,more%20potent%20than%20carbon%20dioxide
https://cer.gov.au/schemes/national-greenhouse-and-energy-reporting-scheme/about-emissions-and-energy-data/global-warming-potential#:~:text=We%20use%20carbon%20dioxide%20as,more%20potent%20than%20carbon%20dioxide

GHG Emissions 101 0 C and CO,-e

{[2XPDP || OFNb2Yy FG2Y

After catalysinga change in state through

combustion or oXidation ————>

So if 1 ton of elemental carbon is subjected to a catalysing change (like combustion) then it splices with oxygen to fc
CQ 44 amu/12 amu = 3.67 C(éauwalents or ]USt CORc¢ crudely speaklng you now have an emission that has 3.67
GAYSa GKS OFNb2y SljdAdlrfSyia 06SOlFdAS W E 2Ee3Sy |42

A c¥rban dioxide atom has 1 x carbon
atom with 12 amu and 2 x oxygen (16
amu x 2) = 12+32 =44 amu

Therefore al ton of carbon dioxide
emission (CO®2) has an equivalent ACCU 1 tqn COz2=1 Australie_in Carbon Credit
elemental carbon of 1 ton x 12 amu/44 Unit (ACCU) = ~$35/unit (October 2024)
amu = 0.27 tons of C

ACarbon dioxideor CQK | & | Df 20l f 2 NXYAYy3I t20SYydAaAlft o
from this reference point each GHG is rated for its intensity relative to this threghlo

emissions are also the highest impacting by volume and scale at >80% of the atmospheric
emissions component globally

NV L OUTH AUSTRALIA

A, D
= ' ' oo MURRAYLANDS
amu = atomic mass unit SR AND RIVERLAND




Defining the scope emissions base 01, 2 and 3

Vineyard/orchard

Downstream
Postfarm emissions

Upstream On farm

Pre-farm emissions

Stope 3 emissions Scope 1 emissions Scope 3 emissions
Emissions from the production ¢ Fertiliser emissiong Transport of product to
A Herbicides atmospheric deposition of JD processor/shipping;
A Pestigides Li.ming emissions CQ Contract transport produét
A Fungicides Diesel emissions Contract transport machinety
Emissions from the Petrol emissions Off site refrigeration/storage
transport/supply of fuels Crop residues/burning
Emissions from the production ¢ Refrigerant leakage Uie Eleiziiliiien of Eel Senge & Gl e
. . between production and processor in the
lime/gypsum Contract harvesting wine industry remains a little hazyg most
Contract sprayin’g platforms are really focusing on the S1 & 3

) . ISSi b hi d b
These are described as embedc Contract pruning em'SS'ons}eriantbfrendee SO
emissions and they will have
standardized factors applied in g Scope 2 emissions \"A\"l LANDSCA
calculator/GAF Grid supplied electricity L‘....:....M SOUTH AUSTR

MURRAYLANDS

RSB AND RIVERLA

Technically whether on or off farm contract services need to be accounté&tone/Pome/Citrus will require this




Vineyard direct emissions
and electricity emissions sources

Purchased electricity

49"

of all vineyard emissions

Electricity is primarily utilised
for shed lighting and pumping
watar to irrigate grapevines.

Other major emissions sources sit outside of the
diract control of the vineyard manager and Include
the production of goods and services used In
vineyard operations and the transportation of
grapes o the winary.

Source: Wine Australia

Fuel sources
[vehicles and stationary sources)

4"

of all vineyard emissions

Use of tractors, diesal
irrigation systems and other
fuel-based machimary burns

fossll fuels, creating emissions.

Fertilisar use

(?%

of all vineyard amissions

Tha application of nitregen-based
fertilisers, which are anergy intansive
to make and release emissions as thay
break down.

National average
emissions from
GAYSeél NR

Electricity- For S.A.
growers significant
gains have been mad
In recent years with
{ &! dQa AYOEF
To renewable electricity sources‘or private
diverters and trust irrigators much will still
depend (in terms of price paid) on the power of
scale negotiatiorg growers should know their
renewable profile for electricity moving forward
as it reduces the carbon footprint significantly

Fuelg reductions in this footprint will rely very
much on the affordability of newer machinegy
multi-row and low emissions

Fertilisersg green urea is on the horizon and
more attention to natural Nmineralisations and
other options for controlled N release in

horticulture should be thepEr TrFT Ty

focus. ] SOUTH AUSTRALIA

e~ MURRAYLANDS
AND RIVERLAND




Emissions breakdown
of almond production

AAAAAAAAAAAAAA

IIIIIIIII

GWP total
rowers & processors,
kg €02 eq/kg kernel)

FERTILISERS USE
13%

MANAGE!\:EENI
15%

Combined

PPPPPPPP

PPPPPPPPPPP

EEEEEEEEEEEEEE

PEST
MANAGEMENT
18%

‘_\.

-

'-:_\ \ =

Emissions hotspots for almond growers werei
identified:

A Nitrogen -based fertiliser use
A Electricity and water use
A Chemical use for pest and disease control

Mitigation strategies were workshopped by
industry and an action plan was developed

TRANSPORT
16%

FUMIGANT

34%

GWP per
impact category impact category
- growers PACKAGING - processors
o 19%

(processors, kg €O,
o kernel)

growers, kg CO,
o /kg kernel)

ELECTRICITY
5%

Growers Processors



Emissions breakdown of almond production

WATER SUPPLY

FERTILISERS USE

15%

PEST
MANAGEMENT

18%

FOSSIL FUEL

4%

FURMIGANT TRANSPORT

3% 1% wr
T <1%
.
.

GWP per
impact category
- growers

(growcrs. kg CO,
eq.fkg kernel)

Growers

FERTILISERS
PRODUCTION

29%

ELECTRICITY

25%

Processors

FOSSIL FUEL
1% waste
| <1%

TRANSPORT
16%
FUMIGANT
34%
GWP per
impact category
PACKAGING = processors
19% (processors, kg CO,
oqfkg kernel)
ELECTRICITY
5%

Power use for processors is offset by solar and
potentially co-gen¢ default profile is more in 30% range



Reconciling on farm emissions to ty

Excludes refrigeration

pe and scope emissions basis

Herbicides = t/CQe
Pesticides = t/CQe
Fungicides = t/CQe
Crop residues = JD

Scope 3 (Embed)
Scope 3 (Embed)
Scope 3 (Embed)
Scope 1 (On Farm

|

J

Irrig Elect = t/CQ-€?
Irrig Leaching = hO

Scope 2 (Embed)
Scope 1 (On Farm

Fuel = t/CQ-e
Fuel = CO
Fuel = CH
Fuel = NO

Scope 3 (Embed)
Scope 1 (On Farn
Scope 1 (On Farm
Scope 1 (On Farn

Burn offs = CH
Burn offs = NO

Scope 1 (On Farm
Scope 1 (On Farm

Fertiliser = t/CQ-e
Lime/Gyp = t/CQ-e
Urea = CQ

Lime = CO

N Fert = NO

Scope 3 (Embed)
Scope 3 (Embed)
Scope 1 (On Farn
Scope 1 (On Farn
Scope 1 (On Farn

O
Eep

Atmos depositiong
N,0!

Anaereobic
breakdown¢ CH?

Scope 1 (On Farn

Scope 1 (On Farn

1Combined nitrification and daitrification from ammoniacal wastes in sludges, manures and wastes in wastewaters
2irrigation electricity in S.A. will have a significant renewables component that should be clarified with your energyr provader

AV LANDSCA
L ool

Ay MURRAYLAN
2B AND RIVERLA

LIA



Some quick thoughts on emissions reductions by type (on farm)

Excludes refrigeration 0 (S) = Seasonal

Herbicides = t/CQe
Pesticides = t/CQe
Fungicides = t/CQe
Crop residues = JD

U/C cover crops
. AZ2Qak;| K
(S) More research|
Pyrolisisbio-char

|

2 N 2 N

558

Irrig Elect = t/CQ-e

Irrig Leaching = hO

Irrig
DU/flow/renewab
le electricity

U/C cover crops

Fuel = t/CQ-e
Fuel = CO
Fuel = CH
Fuel = NO

(S) & Multi row
and vehicle type

Burn offs = CH
Burn offs = NO

Pyrolisisbio-char
Pyrolisisbio-char

Fertiliser = t/CQ-e
Lime/Gyp = t/CQ-e

Urea = CQ
Lime = CO
N Fert = NO

(S) & Soil N min
U/C cover crops
(S) & Soil N min
U/C cover crops
(S) & Soil N min

O
Eep

Atmos depositiong
N,0!

Anaereobic
breakdown¢ CH,

Aeration/re-use

Aeration/co-gen
/Digesters

This is a very quick brain dump of ideggor some of the suggestion MRLB/Industry has some fairly good data, for othg
things like multirow that is already advancing. Targeted N and real N budgets against mineralisation potential relies ¢
supplementary organic C enrichment ($), pyrolysis 4gloar would require a processing plagtmost of the ideas would

h

)

require a careful cost/benefit to derive the truer benefit + there will be emissions with the solutions as well as costs

r

n DYSNG g‘.'ou AUSTRLIA
L ool
At MURRAYLANDS
BEE AND RIVERLAND




Scope emissions
schematic
(winery)

e Direct
Indirect

Purchased electricity
for vineyard irrigation,
heating. cooling.
lighting and
other equipment

Vineyard
Management inputs

Vehicles and

machinery
Scope 3 Scope 3
. Cin-site focilites '
Indirect Indirect
Manogement
practices
Winery
Transpaort and Waste generatad refrigerants
d?llumy ui? by vineyard and End of Iife
purchased goods winerny operations Wastewater treatment of
and services management packaging
Employes
Tranzport and
L commutss distribution of sold products

grapes to winery

Source: Wine




Contributing to the Life Cycle Assessment (LCA)

Almproved on farm data will assist the grower and the industry body/supply
chain to understand the fuller dimension of the Life Cycle of the product

AThe LCA examines the entire journey of the product and the emissions
Intensity of the product as it is spread across inputs, cultivation, harvesting,
transport, processing, packaging, shipping, consumption and even disposal
of associated packaging of the end product

Alts important to remember that every step has an energy input or loss
associated with it (and an emission) that is accountable, in many cases
energy has been used to get it to that poqso this needs to be understood

AA regular accountlng for scope emissions will enable your carbon footprmt
YR OGOKAa gAff WRSTAYSQ & 2dzNJ

\YZA\"l LA
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Australian almoneéyrowing regions

Almond industry life cycle assessment

A A life cycle assessment (LCA) was conducted by
Edge Impact to assess the global warming
potential (GWP) of almond production.

A The LCA looked at almond production from
WON} Rf SQ G2 W3l 1SQD

A Data was collected from a sample of Australian
almond grOwerS and processors' Global Warming Potential (GWP) of Californian

A LCA looked at a snapshot of growerd in and Australian almond production
different growing regiongAdelaide Plains, -

Riverland, Sunraysia, Riverina) and across
different-sized enterprises.

A Processhased LCA approach.

N
o

2.12

Kg CO2 eq./kg almond kernel
o =
a1 [l [6)) N

o

Californian almond industry (2021)Australian almond industry (2021 - 2022



The scope of the LCA is cradle to (processing) gate and it

L ife cyc l e AS S e S S Ill e Ilt considers the farming and processing related emissions.

Growers Processors

FERTILISERS
PRODUCTION

24%

EXTERNAL
WATER SUPPLY

4%

ELECTRICITY

5%

ELECTRICITY

21%

FOSSIL FUEL

4%

FUMIGANT

2%

FUMIGANT

5%

| |
| |
| |
| |
| |
| |
Fumnigation : N :
of stockpiles | 1 |
I 1
L e ;I I I
: — Gl __:‘_’___{_-—(_‘-r : Energy, water, :
| — B - | - | fumigation used in |
| — processing facility
I Processing of prunings, | ‘\\
I clippings and end of life l\_.\
: tree for further use _\X
i PN — -—[J_/__——
Water drip : -_\ (/I 7 =) (/_LI | NI X =
irrigation | AGTINR 3 ©J o= Iz .

TRANSPORT

PEST | WASTE :
| 1% L

MANAGEMENT I . (© <1%

fertilisers, pest control
chemicals and fumigants

FERTILISERS USE Pest control o
o est control . ]
13% | H

PACKAGING FOSSIL FUEL
3% Transport of Almond

0 g
hull, shell and kernel 3 A] <1 % i

AN

T
|
|
I
: : . ' 0,

Production of synthetic | 1 5 A} AT
| 54
|
I
I
|

TRANSPORT

—
A D Al As ,I' 2 * (ITI ITIW | "
O [S[ws] ] | |

——
T ¢ Processing of hulls, shells and chippings
| |

|
|
|
|
|
|
L\ = L\ O = I
|
|
|
: L and disposal of almond processing wastes ACTION PLAN: PATHWAY TO CARBON NEUTRAL



}* o & ’} _)/4 Y | A globally derived LCA results
L < comparison against some
= ragagng | Australian statisticsc Wine is
' 3 Australian average; Aimonds is |
Riverland/Sunraysia average |
ko 160 Riverland Citrus does not |

Lamb & Mutton
Cheest

OdzNNByYy (Gt & RSNRAGDS

Beef (dairy herd)
Chocolat¢
Coffee

Prawns (farmed)
Palm Oil

Pig Meat
Poultry Meat
Olive Qil

Fish (farmed)

A The industry data that is available shows that our products rank fairly well in the middle of
the road with other commodity types in an averaged cross commodity compagifua
challenges come when comparing the same commodity type between regions and
countries

A The lack of data for citrus highlights the difficulties posed by not currently having any
credible industry data it will make it difficult for observers to rate Australian citrus
against existing international citrus which is rated at 0.3 kg/€®g currently

Australian Almonds ~2.12 kg/CO2 -e/kg
Australian Wine ~1.05 kg/CO2 -e/kg
Australian Citrus ~?.?7? kg/CO2 -e/kg

Eggs

Rice

Fish (wild catch)
Milk

Cane Sugar

Groundnuts
Wheat & Rye
‘.I'-IIL]I* es
Maize (Corn)
assava

Soymilk

Bananas
Root Vegetables
Apples
Citrus Fruit
Nuts
-7

\Y/A\'I LANDSCAPE

SOUTH AUSTRALIA

A AN
[PNPNINAN
Greenhouse gas emissions per kilogram r)f food product m %HSEQYE%%RB[S)

f'.p(f‘ff} uiv rkg ; duct)




Breakout Session 3

AWhat production and processing activities do you see as being the biggest emitters by
scale in your industry?

A2 KGO SYAaaizya Ay €2dzNJ SYGSNLINRAR &S ¢ 2 dz

AHave you ever considered changing product usages or equipment to reduce emission
your production system?

AV LA CarE
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At MURRAYLANDS
PR AND RIVERLAND




4 0 The Carbon Footprint




Emissions Reduction and Carbon Sequestration

Total annual s Annual Carbon
GHG emissions  mm Footprint

Emissions reduction
or avoidance
practices

\Y/A\' I.ANDSCAA%E

S
BEE AND RIVERLAND



Defi ni t1 on of t h el

Total annual — AN
GHG emissions — Footprint

I I
Emissions reduction Carbon sequestratio
or avoidance or storage practices
practices In soils/vegetation

Emissions reduction and avoidance are pathways to reducing the
footprint ¢ Carbon sequestration and storage present 0ptions fQkemery
reducing the net annual output of on farm emissions MMUTRA‘VER‘N“%

2B AND RIVERLAND



So d do | need a carbon footprint and why?

A Whilst your system of marketing through the supply chain may remain covered k 2022 LIFE CYCLE ASSESSMENT ;
SEA&GAY OSNlJ)\TAOIu)\Z)/a AYSOAGlIof & 1.6 |J:

down the supply chain and via the finance sector 5 14
A Bearing in mind that banks are not connected directly to the supply chain in the é‘ 1.3
literal sense they are not going to be connected to mandates in the supply chair s
which may or may not continue to remain satisfied with industry arrangements g 10 1
g 08 | )
At the end of the day the footprint really just needs to provide you with ST
- - - o oo i} N
kg/CO2e per kg/productc if you can derive that that will be significant & a4 | S
e 3 g
Herbicides = t/CO,-e | Scope 3 (Embed) ﬁ Irrig Elect = t/CO,-e2 | Scope 3 (Embec d) 2 " l l l <§(
Pesticides = t/CO,-e | Scope 3 (Embed) TN Irrig Leaching = N,O0 | Scope 1 (On Farm) E 0.0 4 : S
Fungicides = t/CO,-e | Scope 3 (Embed) G Domestic Domestic Export  Export 3
Crop residues = N,0 | Scope 1 (On Farm) cack hotts hulk hotls «
Fuel = t/CO,-e Scope 3 (Embed) Burn offs = CH, Scope 1 (On Farm) M Destination bottling B Winemaking
Fuel = CO, Scope 1 (On Farm) Burn offs = N,0 Scope 1 (On Farm) .
Fuel = CH, Scope 1 (On Farm) Transport W Grapegrowing
Fuel =N,0 Scope 1 (On Farm) Packaging OcCradle to gate
Fertiliser = t/CO,-e Scope 3 (Embed) Atmos deposition — A
Lime/Gyp =t/CO,-e | Scope 3 (Embed) (@:@ N,0?1 Scope 1 (On Farm) Remembsm t?e ;noret ?r:’owers_ thit_ pl}Oduc
Urea = CO, Scope 1 (On Farm) | ) Anaereobic _ a caroon 90 prin e_ eq3|er ' IS 0!’
Lime = CO, Scope 1 (On Farm) @ breakdown — CH,} Scope 1 (On Farm) industry to define 'Ehe emissions mEenS',ty 0
N Fert = N,O Scope 1 (On Farm) I LINR RdzOU F YR U2




Scope 1, 2 & 3 emissions calculators v
environmental accreditation platforms

o & WS

& ——
‘ s Waste e
Fertiliser Water - Economics
Soil Renewables
management @ . @
o
SWA Community
Environmental
Action ,' ;
Planning
m Electricity
Pests, J — =
diseases & 33

Air = . Fuel
Biodiversity

biosecurity chemicals

A SWA is more of an environmental management
platform that develops a wide range of outputs
including environmental metrics

A A calculator such as the AWRI Grape & Wine Calculg
is an interface platform for Scope 1, 2 and 3 emissior
calculation

A The HGAF is really the raw spreadsheet based
approach to developing Scope 1, 2 & 3 emissions
assessments

itor
1S

Grape and Wine Carbon Calculator

Australian

Wine

Research [
Institute

enable planning, evaluation, control and communication.

A sample of the benchmarking features offered by Sustainable Winegrowing Australia is provided in this spreadsheet. To take advantage of
these benchmarking features, consider becoming a member of the program. For more information or to join up, visit the Sustainable
Winegrowing Australia website:

www.sustainablewinegrowingaustralia.com.au

**Note that this tool requires macros to be enabled. A security alert may have popped up when you opened this file. If so, you can enable the
content from there., Otherwise, go to Excel Options > Trust Centre > Trust Centre Settings > Macro Settings > Select "Disable all macros with
notification", then reopen the file.

Start Vineyard Start Winery

The tool is based on the methodologies of the Australian National Greenhouse Gas Accounts (2022) and the latest global warming potentials
from IPCC ARG (2021). This calculator does not attempt to estimate offsite Scope 3 emissions (packaging, distribution, oak, etc). These are best
calculated through accepted Life Cycle Analysis methodologies.

More information can be found on the Scope 3 advice page

H-GAF | e
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