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Carbon neutral grain pilot
Personnel and investment

WA Carbon neutral grain pilot project
Larissa Taylor — Savoir consulting

Richard Brake - Richard Brake Consulting
Ben White — BM White research
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Project outline
Dataset and demographics

WA Carbon neutral grain pilot project
36 farms

* 8x 2020 (courtesy of Boortmalt) BOORTMALT
2> MASTERS OF MALT
e 28x 2021

Additional reference farms from Viridis ( through FarmPrint)

2020 & 2021 cropping seasons for Boortmalt data comparison
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Project outline
Tools used 0

WA Carbon neutral grain pilot project

« 3 different tool used ° 9
(identical data applied) Ve T
* PICCC Grains GAF
* Cool Farm Tools berth Qwo
* CSIRO FarmPrint* ? 9335;9“’389
\/ Q
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Gathering the numbers
Dataset — Carbon Neutral Grain Pilot

Data Collected
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Location & rainfall * In/Out transport
Crop types « Tillage practices
Area * Yields
Variety * Fueluse
All fertiliser inputs «  Electricity use

*  Type &rate « Soil C (if known)

«  Composition «  On-farm plantings
. Application method

Lime inputs

Burning

Chemical inputs
. Actives & w/w
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Project outline

@ Tondvini -

Tools used : CSIRO FarmPrint |TCeuSuGuss © = = " Gel———, EED W * 0O :

The challenge

Hlling the sustainable farming gap

OrmMande T

his can help rackle the riple challenges of dearsasing

I farmers can demonsirate their environmental pe

value of Au

emiEsions, improving the condition of natural resources and i Asing the mas

Farmers can then capitalise on sustainable management practices and switch to pract

£as emisslans.

With a discannect be
internaricnal accounting racls, an

xeeping Lools relevant and up

Our response

A cradle 1o farm gate solution for

Australia

FarmPrint is a Mexible and interactive pilol wol that is ‘
—

relevant Lo the Ausiralisn context
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Project outline
Tools used : PICCC Grains GAF

W Frecamatiore | Frirany 1+dust
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Project outline
Tools used : PICCC Grains GAF
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Project outline
Tools used : PICCC Grains GAF
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Project outline
Tools used : Cool Farm Tool

C  Wiverw - Cond Farm Ton

< C O @& gppucllamivclog Q=2 w ql » 0 o H
CFT
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Welcome to the Cool Farm ool , ...

e | e

CROPS
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Project outline

Tools used : Cool Farm Tool
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Assumptions applied: All calculators 1/2

LFT * Fuel and energy apportioned by fractional area of crop
. to total crop

* Label rates of chemicals used where product or
tradename known but rates unknown
» (Ref — Manufacturer published label)

* Soil carbon and land use changes not included

* Simply looking at emission sources associated with the production of
grain

* Hay production included to balance fuel inputs relative
to area

.t i P Department of N
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Assumptions applied: All calculators 2/2

* Livestock enterprises and pasture paddocks excluded
* (requires separate analysis)

e UAN & Flexi-N assumed SG=1.32, N=32% and
Urea=35% from SDS

 Compound fertiliser breakdown reference
manufacturer NPKS analysis

* Minimum tillage = tined seeder only,

* Zero till = disc seeder only

* Assumed power cost @50.35/kW.h where only cost is
known

-‘.;:" P Department of .
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Specific assumptions applied: Cool Farm Tools 1/2
« Crop residue % defaults used

+ Soil type: Assumed dry & default SOC values used
unless provided

* Fertiliser sources assumed as Oceania unless known
el « Lime rates adjusted to match default CaCO3 (55%)
CFT

o e ooe - * Legacy practice changes excluded (20yr)

« Can be significant (eg conventional>min till 18y ago
= reduced GHG)

 Default UAN & Flexi-N assumed rates L/ha x SG=1.32




Specific assumptions applied: Cool Farm Tools 2/2

1 4 Ay seidin “-: @10

Fertiliser entered as kg/ha, Lime as t/ha — Some entry variances
+ Significant differences observed — has some significant implications
* Applies to urea (other fertilisers not tested) also — requires correction

Crop protection broken down and entered as pure aggregated active
constituent (w/w%), post-em and herbicide

+ Maximised entry efficiency with minor impact by selecting herbicide only
(<0.1% total variation)

Lupins/Lentils/Peas/Beans/Vetch =“Other Legume” — no category
Transport incoming + outgoing goods = distance x tonnage

Partial burn not provisioned, so excluded or separated on larger
paddocks

Gypsum & dolomite not provisioned, so excluded

Farm gate ready amount — excludes seed



Output: Cool Farm Tools
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COOL FARM TOOL
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kg CO2-equivalent / tonne

WAGOR

Assumptions applied: FarmPrint

Datasets re-formatted and provided to CSIRO team in
very specific template

Pesticides - Broken down to pure kg of active
pesticide fractions (Ref — manufacturers label info)

Fertilisers — Broken down into pure kg of key
ingredients (Ref - SDS and specs to calculate fraction)

All other assumptions and back-end handled by CSIRO

Soil carbon and land use changes were calculated and
provided but excluded from emission source analysis

Time limited analysis resulted in 4 farms

Data received including: Climate, Abiotic depletion,
Acidification, Eutrophication, Water Scarcity, Land
Use, EcoTox, PM-smog
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Output: FarmPrint

3

WAW?2

WAW3

WAGOR

WAWOR

M Pesticide supply, embedded
M Fertiliser supply, embedded
M Tractor use and aerial spraying
M Lime etc supply, embedded
# Direct land use change
& Soil carbon change
M Lime etc application
N emissions, residue
B N emissions, leaching
B N emissions, volatilisation

B N emissions, direct
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Assumptions applied: G-GAF (PICCC)

R -

i
TI0L
T :
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v10.4 used

Pesticides broken down into total volume of chemical (off
the shelf) — including multi-actives

Compound blend fertilisers broken down into weight of
MAP/DAP/SOA/Urea/Single Super

* (Ref SDS and NPKS analysis from manufacturer
website)

Fuel and energy apportioned by fractional area of crop to
total crop

Hay production included to balance fuel inputs relative to
area

UAN & Flexi-N assumed SG=1.32, N=32% with Urea=35%
from SDS

Lime tonnage entered as applied in kg/ha (0% dolomite)

No provision for gypsum - excluded



File

n

Output: G-GAF (PICCC)
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LRI STy

Crop identifier/comi
Av. Soil pH in this pad
Crop planted

Area (ha)
Approx planting date

Approx harvest date

When not in crop: Short fallow or pasture?
9%of Farm

Yield (t/ha)

Total production t

T INE v
Crop 1

5.27

Oats
2140.00
25-Apr-21
01-Dec-21
Short Fallow
47.76%

4.2

8988

LS g F ]

Stubble handling post crop
Residue burnt

100% no tillage.
1100ha burnt

Note all fertiliser inputs (product and rate)
80L Flexi N at seeding.
130kg MacroPro Max
50kg urea topt

70 K-TILL EXTRA
120 UREA

Note any lime/gypsum/dolomite aplications
1.2t Blanket Lancelin lime

1250 tonnes total lime applied
1250000|

(ctive ingredients applied (including pre-em)

2L/ha of 580g/L Glyphosate
1.51/ha of 250g/L Paraquat
800mi/ha of 480g/L Trifluralin

1L GLYPH
1.6L TREFLAN 480 ($5.51)
440GMS DIURON ($8/KG)
150ML ALPHA CYPER ($71L)
350 ml PARAGON (8321L)
200 ML TILT

700 ML OPERA
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Results
GGAF vs CFT — full dataset

scope OGOAF scope CFT

3 3
29% 28%

cope
1&2
71% 72%
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Results

Datasets common to FarmPrint only

GGAF

(WAW2, WAW3, WAGOR, WAWOR only)

(WAW2, WAW3, WAGOR, WAWOR only)

CFT

FarmPrint
(WAW2, WAW3, WAGOR, WAWOR only)

Scope 3 Scope 3
27% 25%
Scope 3
Scope
0,
47% 182
53%
73% 75%
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intensity - all grains by grower

ISSION

Results — em

GGAF vs CFT vs FarmPrint

Emission intensity
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intensity - all grains by grower

ISSIoNn

Results — em

GGAF vs CFT vs FarmPrint

Emission intensity
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Results -

Emission intensity: GGAF vs CFT vs FarmPrint

05

B Scopel &2 M Scope3

0.25
02
0.15
0.1
0.05
0

WAGOR WAGOR WAGOR WAWOR WAWOR WAWOR WAW2  WAW2  WAW?2 WAW3  WAW3  WAW3
GGAF CFT FarmPrint GGAF CFT Farmprint GGAF CFT FarmPrint GGAF CFT FarmPrint
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Results — Datasets through FarmPrint

Emission intensity: GGAF vs CFT vs FarmPrint

B Scopel &2 M Scope3

035
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0.15
0.1
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0
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Results emission intensity by grain type

Emission intensity by grain t/CO2-e/t
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Results

Regen Growers
&
§
§

Emission intensity - Wheat
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Results
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Regen Growers

Emission intensity - Barley
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Results

Regen Growers

intensity - Canola
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Reduce emissions? Just add water?
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Reduce emissions? Just add water?

Emission intensity by year - Barley 2020/2021 (Year on year growers only) 1 5%
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Results

Emission cost per tonne produced (Credit pricing @5$31/t CO2e offset)

Wheat
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Results

Emission cost per tonne produced (Credit pricing @5$31/t CO2e offset)
&
,}:\

Barley
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Results

Emission cost per tonne produced (Credit pricing @531/t CO2e offset)

Canola
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$700,000
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$300,000

$200,000

$100,000

Results

Total cost to grower to offset all emissions as calculated @$31/tonne

excluding soil carbon benefits and offsets (Combined GGAF and CFT data)

Average $117,042
$9.88/tonne grain produced (av)
$25.79/ha
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Results

All Grains average - emissions by type: GGAF
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Results

All Grains average - emissions by type: GGAF
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Results

All Grains average - emissions by type: Cool Farm Tools
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Results

All Grains average - emissions by type: Cool Farm Tools
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Results

All grains average - emissions by type as reported: FarmPrint
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o which calculator is best?

Results

Emission intensity: GGAF vs CFT vs FarmPrint
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...and which calculator is accurate?
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Who does the responsibility for scope 3 reside?

All Grains average - emisslans by type: Caol Farm Taols

* Circa 25-30%

* “Work” with suppliers to reduce
the embedded emissions in
their products

Average total intensity: all
farms, all grain crops

All Grains average - emissians

o- 184

0.206 0.217 0.209

Emission intensity t CO2e/t grain

GGAF CFT FARMPRINT

m Average Scope 1&2  m Average Scope 3




Unintended consequences

e Minimising GHG’s using the

calculators may suggest poor

practices.

* For example:

* No lime?

 Remove all residues?

e Poor fertiliser strategies —
short/long term

* Cherry-picking calculators




What could be improved? 1/2

e Continuous evolution encouraged
* But detailed version control notes for users
* Changes to calculators can deliver large variations in
outputs — this may have consequences for growers /
buyers / consumers
* Soil carbon changes — confidence required
* Integration of mixed operations —sheep are an important
part of WA grain production systems
* Need to be simple but also functional, relevant and fit for
purpose — may need to be tailored for grains specifically



What could be improved? 2/2

Further reduce data prompt ambiguities

Bang for buck! Pesticide inputs — drop-down list - actives + rates
e Or... standard assumptions for pesticides pending crop type and location?
* Reduce significant time for data entry

Fertiliser inputs - Broken down by trade name and composition
* Manufacturers only supply a range of ingredient contents on SDS

Lime inputs — Integrated products
* By pit and/or CaCO3 / NV content include Morrel lime?

Consider grain aeration in Scope 2
e circa 1.2kWh/t/month for aeration
* drying pending moisture content
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Confidence boosters and busters
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Challenges

* Data integration starting to happen
* Via platforms and/or consultants?
e Uniform data protocol?
* Additional data required?

* Engaging growers will be a challenge
until more simple/automated and any %, & &
financial gains more obvious. R ™ ‘ 2

* But baseline knowledge important

* Integrity of data

* Unskilled operators input it: GIGO




Opportunities - reducing emissions on farm

All Grains average - emissions by type: GGAF
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Reducing emissions
Discussion — points from GRU23 Perth
Opportunities/Challenges

Carbon literacy and learning — learn the terminology and participate in the conversation
Establish baseline — Most of the data needed has already been collected!

Calculator tweaking and refinement — industry input needed

Optimised rotations

Efficiency of inputs AT %
AT, R
* Precision spraying GoB and GoG :"'-"f:»-*‘;{f'f--"\f5’*3 "«f~~$f~'¢"*
: e A e s BT s O %)
* VRT/section control/placement &“},’&Q* t;:;:—f;_g{ a(i‘?;}:‘
TIPS \ " {f&(?ﬁ,{»’{{;,{{‘(& ;,“ {',':‘ 23 i
Scope 3 responsibility? — supplier pressure” ey e ;i‘j’l’-’«lf' .
o oy Y R S A 5
Optimised liming | _p})\éé‘é,f,ﬂzﬁ( Bkt
. . . 37 R TS A A S OO T M PO LAY
Machinery efficiency ‘;sf?:g@’{ “{E);{}i"?;”}} i3
. s . e y"‘ - }.',““ : I+ L
Urease inhibitors in fertilisers 24 :’{'i;ﬁ, A% &%«"”
R P as L1e? 5 1, ]
* $60/t extra cost can be recouped in yield (CSBP 2022) At |22 aiaf

Questions around additionality — what is considered a change?



Cropping - Impact of existing and new technologies*
(Mandy Curnow DPIRD 2023)

Practice/technology Potential Likely impact by
impact 2035

Precision placement/variable rate/coated 20% 10%
application of N fertilisers

Legume crop rotation 10% 5%
Green urea 20% 10%
Fuel efficient machines 15% 7%
Electrification of transport and machinery 10% 1%
Reduce application and usage 10% 8%

herbicide/pesticide to automation

* These aren’t additive!



Livestock - Impact of existing and new*
(Mandy Curnow DPIRD 2023)

Practice/technology Potential Likely impact by
impact 2035

Asparagopsis 40% 10%
Bovaer 40% 15%
Essential oil based 20% 4%
Leucaena (sterile), Desmanthos 15% 1%
Genetics (cattle) 10% 1%
Genetics (sheep) 10% 5%
Anti methane pastures 30% 5%

* These aren’t additive!



8@ app.cocllanmloslong/ ey podocs

Welcome to the Cool Farm Tool Online!

You have 108 assessments

You have 108 assessments

Musto, crizps Tonstgarings whic b arm vmtd s ot Copeer
i

apend

Show 19 & acbring

Azsassment name

WALL_21_Barley

WALL1_21_Canola

WALL 21 Lupins

WALL_21_Oats

o i ey avwmammnis cornut bw dubeton, Wor Guzaliznm is aom izt or by T oo mavessimsed s ot b GHOs wcduded s

Patway

Cther crizpe

Cehee crops

Cubier crupe

Other cops

o~

Reporting Year

nN

v |

Mercs

Depracatac

New assessment «  Aggregation My projects  ben v | ?Help | togish

Sewnth: AW

Venfication




WAL1_21_Barley

duct: 53203

Ctimt Crugn Burwy Finie

- Fued &
Crop Inpute Eneray
1. Crop details
Harowal pem v

Crop srea 1.607

Harvwstnd ameeet (1atal)

Fanm-gata rcady amounm 5,9
ASSQEEYRNL Nars

VAL _21_Rarimy

1.2 Crop residue management

Dafauk values for dry metmer weights are prestded for most crooz. you kave better data

Rezidue amouk mast be enterad 35 "Try Weght'

Irrigatian Carbon Transpa

“wriares v

nnnes v

regation

write the default value

Cose & Share  Mere...

N 100%

Complete

Summary
bariey

2041

onne

330 wnne [ ha

e

1,213 488 g CO2e

“msich am mgmt

1 108

Soi Jrertisers

%
Crop protection

a%
antd ensgerenl

o

Frwey K processing




< Cc O & app.coolfarmtool.org/crop producty2H 8D 19 Breq

Farm* My assessments Now assessmoent

WAL1_21_Barley

Finisd s prodoct: 53203

Ctim Cruy St wy e e

Ui lisdd o yuur wssme &

el un

il secture RS —— -

il mesisinite sverape

SCil Crgeic matter X% Cuzo -

o cmatter custom 1,900

Mawscncr nd ywars upy )

Sl Copriv twrbun

soil orzinzgs gecd -
v

Sl pH

sinmmr wids will o Swil Qi Cor b

Cose & Share  Mere...

N 100%

Transpart

Complete

can's se calenlated ne doky nerry ls curracty

Vete o et v oe the

to understard where the eror I3 22k




Crop | % Inputs

FEUNSEr APRIRELION L

Mencarcrlum phosphate - 11% N

Murs £art wwdd in Cirwanin 2094 b
appleatian rate 51 LD
Furtliver weighis, o1 wris? | preduct v

Doalm o e . 0

Freivaioen whilinan Mo bt

Fertiliser Application 2

Tortdivee type Ulrsw et oriurn pilrele suhd wor

Mansactredin Oceania 2014 s

Appleation rate b [

None v

ransp
v
his N
v
X Remowe
v
v

100%

Complete

Enmeyy & g
Vistar anete
epart




100%

Complete

Crop Inputs rigatic Carbor lransport
Tt diner e, or i ? v
Applcation mathed Inzamparate v -l v
ddirmivpy O Tmaid e memt

3.2 Crop protection inputs

. tisperrmnl
Loee- dats for spplications of pesticides, Survgants, harbicides, furgicides et
Enwe gy & provessing
Crop protaction Application 1 X Remowm
Vizter waaste
~
~wport
)= Herbicide -
Apploatianrets N "'L‘-“"' v

User notes

Aggrepyted actes;
25

Pdwnican + 2504/L MCPA =
Irtzeulfuron
ne Overazach



'L A Proccs (Fusk, Potgy o3 .‘:

3 C O & app.coclfarmtocl.orgicrop productZHIBFDA energy processing G Q & w 0 &% » = 0 o

&

Fuel &
Energy

100%

Complete

Energy usage 1 X Remowe ctel v 1,213,488 kg CO2e
Ermnpy st Sused |iver age Liotue v |
iroir eé biotue v | 10%
Ermnpy tvet a6,207 ‘ ilrw v ).
Catepery sjid ~| 1%
. atisperranil
%
Lakxl (theenl [peapnetinnl i ai| | Clear label .
Enwe gy & provessing
+ Duglicata
Ziskar usste
[
Enel’g‘y u,'agez X Remowe eport
5

Lrergy sourte aslnctricey [pid) v ‘

Franpy vt ‘ B\ v
Tatepery Tieddd v |

I abel Froertonal by srea) .-\‘ Cloar label

+ Duglicata

4.2 Field operations energy use



management, G Q =

100%

Crop | So Inputs o rmgation Carbon Transport Rasults
Ene Cumnphte

6. Carbon changes & sequestration Summary

Section A1 iodwien s eorop oebon cranges antd sseben 82 celinletes the cuteabirop e ban cdhanges Bar

o |
. 2021

6.1 In Crop carbon changes

Tiek thi relmanet bezams kmions IF yrzi o e cheges bo Land wos, Hinge, e carbon ipubs In wor ssmcomant sems sring the ne 303 wnint

20 s,

130 wnne / ha

6.2 Out of crop biomass changes

e 1,213,488 kg CO2e

Acd sonupl changes for the biomass of traes growirg within or Immedistely adazess 10 the flel aszassment aren

User notes Crup protection

and mansgrrent

Fnmegy & processing

Wiser waste

Back Save 33 Seve & continue <t
Traegert



Lrop X Inputs . mgator Larton Transport

und tranzacrtation

Incloded, = good pezetion to 3z reluds oL

proceasing ar stnraps st

7.1, Transport

e sachtr

shwrsd trwenpienet, i which ones scdd Hiser st en nn beas s wee

Transport entry 1

Maode rcad NSV (average medvy peods veticle) ~
weight tennzs -
Distancz 2,633 Miomctes -
I nbwl 10r g to C0l|  Cear labal

+ Duplicate

Transport entry 2

Mode mad HEV (average hamsy poods webicls) v
weight tonnes -
Disturrcw PRGOS bbb v v
Latal mactiChem Fauage by co| e

+ Duplicate

sortation mode. calodate or estimats thwe weight of goods and distances transpacted, You

f finised crop and co products from yeur farm to the

100%

Complete

el v
Deaich e ot

X Ramowe
anntd raatisyerranl
Enmeyey & w
Vister vasste
neport
X Ramows



Total emissions
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WAL1_21 Comparison of calculators (CO2-e/t)
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SBGAF
Richard Brake: Richard Brake Consulting

METHANE (CH.) CARBON DIOXIDE (C0O;)

secret to my jump over
Well, lots and lots of my own methane of course...

Y
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