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Walk through carbon calculators 
and example of typical mixed 

wheat sheep operations



Carbon neutral grain pilot

WA Carbon neutral grain pilot project
• Larissa Taylor – Savoir consulting
• Richard Brake - Richard Brake Consulting
• Ben White – BM White research
• CBH, DPIRD, WOA input and investment

Personnel and investment
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Project outline

WA Carbon neutral grain pilot project
• 36 farms 

• 8x 2020 (courtesy of Boortmalt)
• 28x 2021

• Additional reference farms from Viridis ( through FarmPrint)
• 2020 & 2021 cropping seasons for Boortmalt data comparison

Dataset and demographics



G R U 2 3G R U 2 3 4

Project outline

WA Carbon neutral grain pilot project
• 3 different tool used 

(identical data applied)

• PICCC Grains GAF 
• Cool Farm Tools 
• CSIRO FarmPrint*

Tools used



Gathering the numbers

• Location & rainfall
• Crop types
• Area
• Variety
• All fertiliser inputs

• Type & rate
• Composition
• Application method

• Lime inputs
• Burning 
• Chemical inputs

• Actives & w/w

• In/Out transport
• Tillage practices
• Yields
• Fuel use
• Electricity use
• Soil C (if known)
• On-farm plantings

Dataset – Carbon Neutral Grain Pilot

Data Collected
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Project outline
Tools used : CSIRO FarmPrint
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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 : PICCC Grains GAF
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Project outline
Tools used : Cool Farm Tool
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Project outline
Tools used : Cool Farm Tool



Assumptions applied: All calculators 1/2

• 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



Assumptions applied: All calculators 2/2
• Livestock enterprises and pasture paddocks excluded 

• (requires separate analysis)

• 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 @$0.35/kW.h where only cost is 

known



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
• Lime rates adjusted to match default CaCO3 (55%)
• 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
• 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



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



Output: FarmPrint
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Assumptions applied: G-GAF (PICCC)
• 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



Output: G-GAF (PICCC)



Report

Process of entry and reporting

Crops
Crop identifier/comment Crop 1
Av. Soil pH in this paddock 5.27
Crop planted Oats
 Area  (ha) 2140.00
Approx planting date 25-Apr-21
Approx harvest date 01-Dec-21
When not in crop: Short fallow or pasture? Short Fallow
 %of Farm 47.76%
 Yield (t/ha) 4.2
 Total production t 8988
Stubble handling post crop 100% no tillage.
Residue burnt 1100ha burnt
Note all fertiliser inputs (product and rate)
80L Flexi N at seeding 70 K-TILL EXTRA 

130kg MacroPro Max 120 UREA 

50kg urea topup 50 ltrs UAN

50 MOP 

697640
Note any lime/gypsum/dolomite aplications
1.2t Blanket Lancelin lime 1250 tonnes total lime applied 

1250000
Note all active ingredients applied (including pre-em)

2L/ha of 580g/L Glyphosate 1L GLYPH

1.5L/ha of 250g/L Paraquat 1.6L TREFLAN 480 ($5.5/L)

800ml/ha of 480g/L Trifluralin 440GMS DIURON ($8/KG)

150ML ALPHA CYPER ($7/L)

350 ml PARAGON ($32/L)

200 ML TILT

700 ML OPERA 

x1-3

x10

Data refinement, preparation, apportion, adaptation, clarification & entry x 5 crops 
(av)



Results
GGAF vs CFT – full dataset
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Results
Datasets common to FarmPrint only



Results – emission intensity - all grains by grower



Results – emission intensity - all grains by grower



Results -



Results – Datasets through FarmPrint



Results emission intensity by grain type



Results

Regen Growers



Results

Regen Growers



Results
Regen Growers



Reduce emissions? Just add water?



Reduce emissions? Just add water?



Results



Results



Results



Results

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

$25.79/ha



Results



Results



Results



Results



Results



So which calculator is best?



…and which calculator is accurate?



Who does the responsibility for scope 3 reside?

• Circa 25-30%
• “Work” with suppliers to reduce 

the embedded emissions in 
their products 
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Unintended consequences
• Minimising GHG’s using the 

calculators may suggest poor 
practices. 

• For example:
• No lime?
• Remove all residues?
• Poor fertiliser strategies –

short/long term
• Cherry-picking calculators



What could be improved? 1/2

• 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

• 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
• circa 1.2kWh/t/month for aeration cooling, 
• drying pending moisture content



Confidence boosters and busters

959t Co2e

1200kg/ha



Confidence boosters and busters

698t Co2e

1.2t/ha



Challenges

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

• Engaging growers will be a challenge 
until more simple/automated and any 
financial gains more obvious.
• But baseline knowledge important

• Integrity of data
• Unskilled operators input it: GIGO



G R U 2 3G R U 2 3 52

Opportunities - reducing emissions on farm
Discussion – points from GRU23 Perth



Reducing emissions

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

• Precision spraying GoB and GoG
• VRT/section control/placement

• Scope 3 responsibility? – supplier pressure?
• Optimised liming
• Machinery efficiency
• Urease inhibitors in fertilisers

• $60/t extra cost can be recouped in yield (CSBP 2022)
• Questions around additionality – what is considered a change?

Discussion – points from GRU23 Perth
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Cropping - Impact of existing and new technologies* 
(Mandy Curnow DPIRD 2023)
Practice/technology Potential 

impact
Likely impact by 
2035

Precision placement/variable rate/coated 
application of N fertilisers

20% 10%

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 
herbicide/pesticide to automation

10% 8%

*  These aren’t additive!
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Livestock - Impact of existing and new*
(Mandy Curnow DPIRD 2023)
Practice/technology Potential 

impact
Likely impact by 
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!
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SBGAF
Richard Brake: Richard Brake Consulting









DPIRD central woolbelt mixed farm example

Enterprise:
• 3,000ha
• 60% sheep 40% crop
• M4 Zone
• 199mm GSR
• 6000 ewe SR flock
• 100% lambing
• No crop grazing



Brent Searle BJW



Thank you & Questions


