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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

1. INTRODUCTION TO LCA AND ITS APPLICATIONS 

LCA is a method for assessing the environmental impact of a product over its entire life 

cycle, accounting for all resources consumed, all wastes generated, and all emissions to the 

environment. The methodology is well developed (Pennington et al., 2004, Rebitzer et al., 

2004), and governed by standards (International Standards Organisation, 2006). 

It is a holistic environmental assessment technique that a) considers impacts over the entire 

life of a product, and b) assesses a range of environmental impacts, and involves the 

following steps: 

1. Identification of all processes over the life cycle of a product, from ‘cradle to grave’. The 

life cycle of sugarcane products are depicted in  

2. Quantification of exchanges with the environment at each stage in the life cycle, i.e. the 

inputs of natural resources (energy, water and materials), and the output of emissions 

and releases environment (eg, air emissions, solid waste to landfill, waste water 

discharges). 

3. Aggregation of these inputs and outputs across the life cycle, to generate a life cycle 

inventory (LCI) for the product or service. 

4. Impact assessment of these environmental exchanges to generate indicators of 

environmental impact for the product or service. 

 

 
 

Figure 1: Schematic of the life cycle of sugarcane products and the environmental 

indicators commonly assessed by LCA. 
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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

 
LCA has been applied to sugarcane systems since the early 2000s in many countries, 

including Australia, for purposes such as: 

− identifying environmental hotspots (Ramjeawon, 2004, 2008, Renouf et al., 2007); 

− estimating the environmental benefits of sugarcane-derived bio-products (electricity, 

ethanol, plastics) (Beeharry, 2001, Botha and von Blottnitz, 2006, Groot and Boren, 

2010, Kadam, 2002, Khatiwada and Silveira, 2011, Macedo et al., 2008, Renouf et al., 

2011); and 

− evaluating bioenergy and by-product utilisation opportunities (Nguyen et al., 2010, 

Renouf et al., 2013).  

LCA undertaken to its full extent aims to capture the full life cycle of a product or service 

(‘cradle to grave’). Appendix 1 shows the life cycle of Australian sugarcane products. It also 

aims to generate indicators for a wide range of environmental impact categories, as show in 

Figure 1. However the principles of LCA are also applied at reduced scopes, to assess: 

− partial life cycles in ‘cradle to gate’ assessments up to the production of a product at the 

factory gate; or  

− single impact categories, such as global warming potential (carbon footprints) or water 

use impacts (water footprints). 

LCA generates quantitative indicators of environmental impacts, per unit of product or 

service. The information provided by LCA allows for: 

− the internal monitoring and strategic management of the environmental performance of 

products and processes, such as: 

o  environmental ‘hot spots’ identification so that producers have a better 

understanding of where impacts occur in their supply chains; or 

o identification, prioritisation and evaluation of environmental improvement efforts, 

and alternative products and processes; 

o internal and inter-sector benchmarking of environmental performance 

indicators. 

− the outward provision of environmental performance information, such as: 

o reporting the environmental performance of products or processes; 

o environmental labelling. 

− business development activities, such as 

o comparing the environmental performance of products with competing / 

alternative products; 

o redesigning products and processes with less impact (eco-redesign); 
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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

o identifying and quantifying impact abatement opportunities to attract financial 

credits in emission trading and offsetting schemes; 

o keeping up with industry expectations; 

o involvement in certification schemes. 

 

2. OPPORTUNITIES THAT LCA PROVIDES THE SUGAR INDUSTRY 

This section provides examples of the opportunities that can be derived from having LCA 

capability with the industry. 

 

2.1 Internal monitoring and management of environmental impacts 

 

− environmental ‘hot spot’ identification in the supply chains of sugar industry products 

LCA allows for the identification of environmental ‘hot spots’ in supply chains so that 

producers can have a better understanding of where impacts occur in their supply 

chains, and hence where future liabilities and opportunities for improvement lie.  

Examples of where LCA has been applied for purpose by other food industries are SPC 

peaches and Bulla ice cream  in Australia, and Walkers Crisps in the UK. Each involved 

a carbon footprint of the entire supply chain to identify where impacts occur, with the 

intent to work with supply chains partners to reduce the product’s overall footprint. Two 

UK sugar producers (British Sugar and Tate & Lyle) have also assessed their supply 

chains in this way. 

Environmental ‘hot spots’ for sugarcane growing and processing up to the sugar mill gate 

have been identified by UQ studies (Renouf et al., 2011, Renouf et al., 2010),  based on 

state-average data. However the full supply chain of sugar products up to the customer, 

still needs to be examined to understand the significance of upstream processes 

(refining, transport, retail, etc.). 

− identification of improvement opportunities 

A natural progression from environmental ‘hot spot’ identification is to identify and 

evaluate opportunities for reducing product life cycle impacts. An example is that of 

European work on meat and dairy products, which identified key opportunities for 

reducing impacts in the supply chain of meat and dairy. 
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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

For sugarcane products, work is in progress on two SRDC-funded projects to develop 

LCA tools for assessing the environmental performance of different cane growing 

practices, and sugarcane milling scenarios. Both are described further in Section 6.3. 

− monitoring / benchmarking environmental performance 

Life cycle-based environmental performance indicators, such as non-renewable energy 

input and greenhouse gas emissions (carbon footprint) per unit of product could be used 

as key performance indicators in addition to indicators already used by the industry. Tate 

& Lyle include these as performance indicators in their annual performance monitoring. 

− purchasing choices / green procurement 

Knowing the embodied environmental impacts of inputs to product supply chains makes 

it possible to scrutinise the choice of inputs, (chemicals, electricity, packaging etc.), and 

to consider if alternative inputs will reduce the product’s life cycle impacts. This is 

referred to as green procurement and is becoming more common for Government 

purchasing of goods and services. Organisations such as Good Environmental Choice 

Australia certify the relative environmental performance of products for this purpose.  

 

2.2 Outward provision of environmental performance information 

− responding to requests for information and data from customers and stakeholders 

Increasingly, the industry will be requested by customers, researchers and stakeholders 

to provide LCA/CF data about its products and processes. Anecdotal information 

suggests that this is already happening in the sugar industry.  

An example of this is business-to-business carbon footprints produced in accordance 

with the UK standard for carbon footprints (PAS2050 standard). This may be requested 

by existing or potential as part of supply contract negotiations.  

− safeguarding or defending against misinformation 

Some producers of products with relatively high environmental footprints have invested 

in LCA/CF in order to generate representative data about their products, as a safeguard 

or defence against unrepresentative information published by others. The recent 

investment in LCA by the Australian red meat and dairy industries has partly been for 

this reason.   

− voluntary provision of information on websites, annual report or product labels  
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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

Product life cycle data about can be provided in a number of ways to promote products 

to customers, the public or other stakeholders – posted on websites, in annual report or 

as product labels. 

For example, two UK sugar producers, British Sugar and Tate and Lyle both provide 

carbon footprint information on their websites, and have carbon footprint labels on their 

product packaging, through the UK’s Carbon Trust Carbon Reduction Label scheme. 

Another scheme that assists with the generation of product life cycle information is the 

Sustainability Consortium, which is a collective of multiple industries, retail and research 

organisations. It has instigated a Sustainability and Measurement Reporting System, 

which generates sustainability profiles for product categories or individual products within 

a category, and includes LCA-based indicators. 

The advantage of the above mentioned schemes is that they provide frameworks for 

producing LCA/CF information using standardised and consistent approaches, to give 

confidence in comparing the environmental / carbon footprints between and within 

product categories. 

Outward provision of information provides an opportunity to distinguish an industry’s 

products from competing products (eg. cane-sugar against other sources of sugars, 

cane-based ethanol against grain-based ethanol, bagasse-derived electricity versus 

other green energy etc.). As an example, key findings from a comparison of beet- and 

cane- sugar in the European market  (Klenk et al., 2012) have been presented as 

promotion information on the website of the EU’s Beet Sugar Industry Association. 

 

2.3 Business development 

− identifying and quantifying carbon abatement opportunities and projects, and for making 

application to carbon abatement and offset schemes 

There may be opportunities for generating income from carbon abatement through 

schemes such as the Australian government’s Carbon Farming Initiative and 

international carbon trading schemes (for example, the Verified Carbon Standard). 

Applying to these schemes may require the use of CF to initially identify and evaluate 

eligible carbon abatement programs, and then provide verified quantification of carbon 

abatement to claim credits. 

− demonstrating compliance with sustainability and environmental standards for products  

Participation in environmental certification schemes may be a useful business 

development initiative. Certification requires verification that producers comply with the 
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Extracted from Renouf, M.A. (2011). Intelligent use of LCA and carbon footprinting for Australian sugar 

producers – discussion document. Life Cycle Strategies. Prepared for SRDC Project LSC001. 

established environmental or sustainability standards for that industry. Such standards 

increasingly include life-cycle based environmental performance indicators, such 

greenhouse gas emissions per unit of product.  

Examples of successful industry-sector certification schemes in place for other industries 

are the Marine Stewardship Council and the Forestry Stewardship Council. A certification 

standard relevant to the sugar industry is the Bonsucro Standard (Rein, 2009, Bonsucro, 

2012). It contains the requirement to monitor ‘field to gate’ global warming emissions, 

with a recommended target of 0.4 t CO2eq/t raw sugar. 

Another important certification scheme relevant to the sugar industry is the Sustainable 

Biofuels Standard, which dictates the performance standards for biofuels. It requires that 

life cycle greenhouse gas emissions (carbon footprint) be calculated, and be 50% lower 

than the substitute fossil fuel on average. It is expected that compliance with the 

standard will be required in important biofuel markets, such as the European Union. 

− Strategic identification of future product diversification opportunities or alternative 

production systems 

Cane-based energy and fuel products have been demonstrated to have some 

environmental advantages over the fossil fuel products they displace and over bio-

products from other crops (Renouf et al., 2008), particularly greenhouse gas emissions 

intensities. There is considerable scope to take advantages of the favourable 

characteristics of cane to further diversify into a wider range of low-carbon intensity 

products (fuels, plastics, chemicals etc.). LCA can be used to strategically identify the 

product opportunities that optimise carbon abatement and environmental efficiencies. 

Some preliminary work has been done in this regard (Renouf et al., 2013), and is being 

further pursued by the SRDC-funded SRI@QUT LCA project. There is also opportunity 

to use LCA to evaluate the integration of alternative production systems such as algae 

farms and bio-char. Future product development is an important application of LCA.  

− Influencing government policy on fuel excises based on carbon footprints 

It has been indicated that fuel excises may be calculated based on greenhouse gas 

intensity of fuels in the Clean Energy Plan of the Australian Government’s Clean Energy 

Plan Future Program. This provides considerable opportunities for cane-ethanol to be 

favourably differentiated from other fuels due to its generally lower greenhouse gas 

intensity. To influence the policy debate on this it will be important for the industry to 

have robust data on the life-cycle greenhouse gas emissions of cane-ethanol. 
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Industry Review Workshop No. 1 for SRDC Project UQ045 

Stream lined LCA tool for assessing the environmental benefits of progressive cane growing 

Meeting minutes 

Date:   8/8/2011 

Time:   9.00-11:00am  

Location:  SRDC Boardroom, 141 Queen Street, Brisbane 

In attendance:  

Peter Allsopp, Bernard Schroeder and Peter McGuire (BSES)  

Ben Baldwin and Bianca Cairns (SRDC)  

Sharon Denny (ASMC) 

Bernard Milford (Canegrowers)  

Rob Coco (Reef Catchments)  

   Phil Moody (DERM)  

John Hodgson (Mackay Sugar)  

Phil Hobson (SRI@QUT)  

Marguerite Renouf and Nicole Price (UQ)  

____________________________________________________________________________________ 

Industry uses for, and users of the tool 

 

It was highlighted that the aim of the project was to develop a user friendly streamlined LCA tool to assess the 

environmental impacts of sugarcane growing and the environmental benefits of progressive cane growing 

practices.  While the tool’s principle function is for extension purposes, the project team noted that there is 

interest in the use of LCA for other purposes , and wanted to identify other LCA interests, and the extent to 

which the tool could accommodate these other interests.   

 

Participants identified the following needs for an LCA-based tool: 

Extension officers and growers- These are the main intended users of the tool being developed by this project.  

Extension offices will likely drive the use the tool, but work with growers to collect the input date. It was noted 

that growers generally have not identified a need for this tool. However progressive growers (i.e. those 

implementing B practices) may be interested in using the tool independently. 

Researchers – The availability of an LCA tool was seen to be important for identifying future research 

opportunities. 

Policy personnel – It was noted that the policy area would benefit from an LCA-based tool that: 

-  allowed the assessment of carbon footprints to help the industry take advantage of opportunities arising 

from an emerging carbon market, such as the Carbon Farming Initiative (CFI); and 

- allowed the reporting of environmental improvements by the industry at catchment / sub-catchment level 

through progressive cane growing. 
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Marketers of sugarcane product – It was noted that there is already some pressure from overseas buyers for 

LCA-based carbon footprints of Australian sugar products. 

Milling companies – An LCA tool for sugar milling, aimed at identifying greenhouse gas abatement 

opportunities at the mill level, is already being developed by SRI@QUT (Phil Hobson), and the cane growing 

LCA tool will complement this work. It was asked if mills would be requesting growers to provide them with the 

information they need to conduct their mill-based LCA investigations.  It was noted that mills currently collect 

information from growers about fibre content, so it may be possible to request further information for LCA 

purposes. 

Natural resource management groups – It was noted that there would be value in collating farm-based LCA 

information to generate aggregated LCA information at the catchment level. This could utilise the spatial data 

being collected through the AgDat system. 

Outcome: 

It is recognized that the tool may be useful for activities beyond its intended use as an extension tool. While 

the focus of the tool’s development will continue to be on demonstrating the relative environmental 

performance of different cane growing practices, the project team will keep the other potential uses for the 

tool’s outputs in mind.  As a minimum, the tool will be based on methodologies and data that are well 

accepted and transparent, so that it may be developed further for other applications.  

 

Access to the tool, and external use of the tool 

 

− Access to the tool was highlighted as an aspect that needs consideration.  If it was made widely available, 

updating the tool becomes difficult. It was noted that an maintenance plan for the tool is to be developed 

as part of the project. 

− There was some discussion about how publically available the tool should be to external users.  Concerns 

were noted about the potential for the tool to be misused or its outputs misinterpreted. It was suggested 

that external interests be provided with information about the tools outputs through papers that report 

results. However this was counted by the comment that people outside the industry intent on generating 

LCA data about Australian sugarcane products will do so anyway, perhaps using data that is not 

representative.  

Outcome: 

If access to the tool is to be controlled to enable effective updating and / or manage the external use of the 

tool, it was suggested that users can request access the tool and be provided with log-on details.  

System boundary of the tool 

 

- It was questioned what the system boundary of the tool should be - up to harvested cane at the farm gate, 

or harvested cane delivered to mill gate? i.e. whether cane transport is to be included? As mills are 

responsible for cane transport, it was suggested that the cane growing LCA tool not include cane transport, 

and be captured instead in the SRI@QUT milling LCA tool. 
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- It was asked if the tool will include aspects of vegetation management, eg., riparian strips, farm forestry, 

etc. In response, it was suggested that these aspects could be captured by the tool in terms of their 

influence on farming practices, such as tractor use, pesticide use to control weeds, prevention of nutrient 

loss etc.  The tool may not be able to capture carbon sequestration for these vegetation management 

activities, due to the complexity of the methods, and may be better addressed using other established 

assessment frameworks. However the potential for including these aspects can be investigated. 

 

Outcome: 

The system boundary for the tool will be up to the haulage of harvested cane to the transport siding (ie. at 

farm gate).  It will include up-stream production of all farming inputs, and all on-farm activities commonly 

associated with cane growing and harvesting. Cane transport to mills will not be included. Activities 

associated with vegetation management that directly influence farm inputs and outputs will be include, with 

the possible exception of carbon sequestration.  

 

Impact categories of the tool 

 

- There was discussion about the feasibility of generating representative Global Warming Potentials (carbon 

footprint) given the uncertainty in nitrous oxide (N2O) emission factors. Generating relative instead of 

absolute indicators could overcome this uncertainty somewhat. This could be along the lines of the 

decision support tool for greenhouse gas emissions being integrated in SAFEGAUGE by DERM (Phil Moody), 

which outputs a qualitative assessment. In relation to N2O emission factors, it was confirmed that there is 

still not enough data to estimate N2O emissions. It was suggested that the project team consult closely 

with Phil Moody (DERM) in relation to the method for qualitatively or quantitatively reporting greenhouse 

gas emissions. 

 

- The method for reporting water use was discussed. Water use has traditionally been expressed as 

consumptive water use, which was noted to not be an accurate representation of the impact of water use. 

It was recommended that the project attempt to incorporate the ‘water stress index’ methods being 

developed by CSIRO (Brad Ridoutt). 

 

- The relevance of generating results for acidification potential was questioned, considering that it is not a 

significant impact in the Australian context. The most dominant sources of the acidification from the cane 

growing are the airborne release and subsequent deposition of sulphur oxides, nitrogen oxides and 

ammonia associated with fuel combustion and electricity use, pre-harvest burning etc. It was noted that 

the methodology for calculating acidification potential is straightforward and results can be readily 

generated without additional data input, so its inclusion is not detrimental. While not a critical impact 

category, progressive cane growing practices will likely have lower acidification potentials, so it is worth 

capturing this impact.  

 

Outcome: 

The project team will consult with DERM (Phil Moody) to draw on his experiences with estimating nitrous 

oxide emissions from cane growing as part of SAFEGAUGE, and with Brad Ridoutt (CSIRO) in relation to more 

representative indicators of water use impacts.   
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Output of the tool 

 

- It was noted that the data inputted to the tool will need to be at the block level, but the output results 

from the tool will be at the farm level. There was some discussion that it would useful for individual farm 

LCA results to be aggregated into results for a catchment, sub-catchment, mill area etc. It was noted that 

this is outside the scope of tool’s function. However the project team can keep this future application in 

mind and make the outputs flexible enough to accommodate this down the track. 

 

- It was discussed that the LCA results generated by the tool will be represented in a way that shows the 

relative environmental performance of a given cane growing scenario. Representing the results using a 

graduated bar rather than a traffic light-style indicator (as previously suggested) was suggested.   

 

- The output of absolute LCA results will be considered where the methodologies and emission factors are 

well accepted.  

 

- It was suggested that units for the output results be both ‘per tonne of cane’ and ‘per hectare of cane’. 

 

Outcome: 

The outputs from the tool will be, as a minimum, relative indicators (non-absolute) of environmental 

performance at the farm level. However the project team will consider the possibility of absolute results also 

being an output where appropriate, and designing the outputs so they can be adapted for other purposes 

and scales in the future. 

 

How will the tool compliment or work in parallel with other projects / tools? 

 

- The synergies between this sugarcane growing LCA project and SRI@QUT’s sugarcane milling LCA project 

were discussed. It was noted that the outputs from the two tools are different. However efforts are being 

made to ensure that the LCA methods and assumptions used by the two projects are consistent so that 

each project’s results are complementary. The LCA model and data developed by this project would feed 

into the SRI@QUT project. It was requested that a description of how the two projects related to each 

other be developed. 

  

- Mention was made of the environmental assessment framework and certification scheme of Bonsucro / 

Better Sugarcane Initiative (BSI), including its carbon and energy standard. It was suggested that the 

project team be aware of these programs, but that it wouldn’t necessarily need to be influenced by them.  

Participants expressed a preference for the industry developing an approach internally that is in line with 

more broadly accepted nationally and internationally standards. 

 

- FEAT, SAFEGUAGE and NUTRICALC were noted as other tools that the project team needs to consider. The 

development of the LCA tool should be informed by these tools. 

 

Outcome: 

Marguerite and Phil to develop a description of how the two LCA projects will compliment each other. The 

project team will aim to capture useful aspects of FEAT, NUTRICALC and SAFEGUAGE in the development of 

the LCA tool. 
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What can we learn from other tools in use in the industry?  

 

- Lessons learnt from the use of the FEAT tool, is it that can be awkward to use as: 

o data needs to be re-enter each time it is used 

o data is entered at the farm level – would be better entered at the block level 

o complicated user interface 

 

Outcome: 

The project team will try to address aspect that have made past tools difficult to use by providing a user-

friendly interface(web-based), simplifying data entry requirements, and having data input at the block level. 

 

Data requirements for the tool 

 

- There was discussion about the other industry data collection and reporting requirements and whether it 

was important for the tool’s data requirements to align with these. Data collection and reporting activities 

identified by the participants were: 

o DERM’s EMP reporting process 

o Reef Rescue’s farm auditing process 

o NGERS and EEO reporting process (through OSCAR) 

It was suggested that there is value in ensuring that data entry requirements for the tool be similar in form 

to data collected for the above processes, to make data management / manipulation easier for the user. 

 

- It was suggested that the project team consult with the following people / organizations to get feedback 

on the nature of data already being collected on a regular basis 

o Productivity Services (Burn Ashburner)  

o AgTrix (AgDat) 

 

- To enable further development of the tool in the future for use in collating and aggregating data at the 

catchment level, it was requested that the project team consider two possible operating modes for the 

tool – one requiring manual data input and another allowing automatic data input (from AgDat). 

 

Outcome: 

The project team should obtain feedback from industry in relation to the format of data currently being 

collected so the tool can be compatible. Consideration could also be given to whether the tool can allow for 

both the manual entry of individual farm data as well as the automatic entry (from AgDat) of multiple farm 

data for future aggregation. 

 

Selection of scenarios for applying the tool 

 

- There was discussion about the development of scenarios for testing the relative environmental 

performance of progressive cane growing using the tool 

 

- It has already been identified that the scenarios will need to represent practices at a sub-catchment or 

even farm level. 

 

- Ideas were put forward for the types of practice change that could be captured by the scenarios: 

o Green versus burnt cane versus whole harvesting (suggesting that northern NSW and/or 

Burdekin regions be represented in the scenarios) 
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o Different irrigation types 

o Different nitrogen management practices  

 

- It was highlighted that the successful testing of different cane growing practices would necessitate 

selecting regions where there was some existing monitoring activities / data showing correlations between 

the practice and the environmental impacts. It was recommended that BSES, Productivity Services and 

NRM groups be contacted to identify what data they have that link practice change to changed impacts.  

 

Outcome: 

The project team will contact extension personnel in relevant regions to discuss if availability of data to 

inform the selection of scenario catchments. 
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Industry Review Workshop No. 2 for SRDC Project UQ045 

Stream lined LCA tool for assessing the environmental benefits of progressive cane growing 

Meeting minutes 

Date:   3/2/2012 

Time:   10.00am-2:00pm  

Location:  SRDC Boardroom, 141 Queen Street, Brisbane 

In attendance:  Peter Allsopp, Bernard Schroeder and Brad Hussey(BSES)  

Ben Baldwin and Bianca Cairns (SRDC)  

Sharon Denny (ASMC) 

Jonathan Pavetto (Canegrowers)  

Rob Cocco (Reef Catchments)  

Phil Hobson (SRI@QUT)  

Marguerite Renouf and Nicole Price (UQ)  

 

Apologies: Peter McGuire (BSES) 

Phil Moody (DERM) 

  Bernard Milford (Canegrowers) 

____________________________________________________________________________________ 

Follow-up from first industry review meeting 

The group was reminded of the key outcomes from the first industry review meeting in August, 2011.  

No major changes in the direction of the project since the last review meeting were reported, and there we no 

major additional comments from the group. It was noted that most of the recommendations arising from the 

last meeting had been progressed, with the exception of the following: 

− Consultation with Brad Ridoutt  (CSIRO) regarding the inclusion of a water use impact indicator, which is 

due to occur in the next phase of the project. 

− Discussions with farm data collection services and extension officers about the nature and form of data 

currently collected by growers, which will take place in the process of road testing the tool. 

 

Linkages between UQ LCA tool for cane growing (UQ045) and QUT LCA tool for milling (UQ027) 

A diagram showing linkages between the SRDC-funded LCA projects was presented and explained.  A written 

description of the projects and their linkages has been developed subsequently, and will be circulated to 

members of the review panel. 
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The future maintenance of the “common data sets for sugarcane LCA” was discussed. Both projects draw from 

this data.  It was noted that a plan for ongoing use of the cane growing LCA tool is part of the Milestone 5 

deliverables from this project, and that the plan should also consider the ongoing maintenance of the 

“common data sets for sugarcane LCA” as well.  In the longer term, the “common data sets for sugarcane LCA” 

may be absorbed into the national AusLCI database, in which case maintenance and updating responsibilities 

will lie with the AusLCI organisation.  

Outcome: 

The functions and scopes of the SRDC-funded LCA projects are now clearer, and documentation that can be 

used to communicate with stakeholders about the projects and their linkages is to be made available. The 

future management of the “common data sets for sugarcane LCA” will need to be considered as part of the 

plan for ongoing use of the tool at Milestone 5. 

 

Update on tool development process 

− Current status of Version 1 of the tool 

A description of how the tool currently operates was presented using the Tool Map diagram provided in 

Appendix 1. It was noted that all components have been developed in the Excel spreadsheet tool, with the 

exception of those that calculate losses of nitrogen (N), phosphorous (P) and pesticide species that 

contribute to eutrophication and eco-toxicity, which are highlighted on the Tool Map. Issues related to the 

estimation of these parameters were discussed further at item 4. 

Therefore the current version of the tool (Version 1) contains all the algorithms and details required to 

generate results for non-renewable energy use (NRE), greenhouse gas emissions (GHG), and water use 

(WATER). The next phase of the project will further develop the tool (Version 2) to also generate results for 

eutrophication (EUT) and eco-toxicity (ECO-TOX). The algorithms required to calculate changes in soil 

carbon, which will feed into the GHG indicator will also be included in Version 2 of the tool. 

It was noted that a methodology document, detailing the algorithms, calculation factors and drop-down list 

used in the tool, is being developed in parallel with the tool’s development. The methodology document 

was available at the meeting, but has not been circulated at this stage. It will be developed into the user 

manual for the tool in the next phase of the project. 
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− Future focus for Version 2 of the tool 

Given the expected difficulties in developing a robust method for estimating EUT and ECO-TOX, which are 

discussed at item 4, a couple of options were put to the group in relation to Version 2 of the tool: 

− Should the next phase of the project focus on estimating NRE, GHG, and WATER very well in Version 2, 

and leave the inclusion of EUT and ECO-TOX until there is greater certainty in estimation techniques?; 

or 

− Should the project continue to pursue the inclusion of EUT and ECO-TOX in Version 2, even though 

there will be recognized uncertainties. 

The group were happy with the preference of the project team, which was to pursue with the inclusion EUT 

and ECO-TOX in Version 2, the reason being that it will be important to assess different cane growing 

practices against a range of indicators, to draw out potentially important trade-offs. 

It was reiterated that uncertainty in the estimations would be masked by generating relative indicators of 

performance, rather than absolute values.  It was also stressed that tool users should be given very clear 

indications (caveats) of where there is uncertainty in the estimates generated by the tool.  

− Use of the tool for other purposes 

It was noted that there is a chance the tool will be used to scope and demonstrate carbon abatement 

opportunities for the purpose of making application to, and generating income from, the Carbon Farming 

Initiative (CFI) and other carbon trading schemes. If the project team were content that the greenhouse gas 

estimates generated by the tool could be used for this purpose, then the calculations need to be Kyoto 

compliance and defensible. The tool may also be considered as an ‘approved methodology’ for this 

purpose in the future.  However if the project team does not feel this is an appropriate use of the tool, 

then the tool needs to clearly state this to the user. 

It was reiterated that the tool developed by this project could form the basis for other tools developed for 

other purposes in future projects.  It was noted that if the tool were to be employed to estimate carbon 

abatement for CFI applications, then it would need to allow for the aggregation of data up to the regional 

level. With this in mind, the ability of the tool to accommodate automatic input of farm data via farm data 

management systems was again emphasized. 

It was posed whether the tool could be used in conjunction with (???) software to identify optimum 

scenarios that result in the best environmental outcomes. This will not be considered within the current 

project scope, but could be considered for future projects. 
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− Clarification of the web-based accessibility of the tool 

It was clarified that, once complete, the tool can be made available on the internet at the end of the 

project.  The tool would not operate on-line through an internet interface; instead users would download 

the tool and use it off-line. 

A number of comments and recommendations were made about specific aspects of the tools development, 

which have compiled in item 5. 

Outcome: 

Progress made on Version 1 of the tool is on track. Development of Version 2 will continue to pursue inclusion 

of eutrophication and eco-toxicity indicators. The project team will continue to consider future uses for the 

tool in its development. 

 

 Proposed method for estimating emissions of N2O, N leaching, N&P runoff and pesticide runoff 

The project team reported the outcomes of consultation with Phil Moody (DERM) to determine an appropriate 

means of estimating emission factors for N2O emissions, N leaching, N&P runoff and pesticide runoff.  Most of 

the consultation with Phil focused on whether aspects of the SafeGuage tool could be adapted for use in the 

LCA tool. 

The existing SafeGuage tool estimates the risk of pesticide loss from cane farms, based on farm characteristics 

such as soil drainage and permeability and rainfall data. DERM is currently upgrading the SafeGuage tool so 

that it can estimate the risk of N (and P?) losses as well as pesticide losses. The new version will be a 

considerable refinement on the old version, and will integrate with the “How Leaky” water balance tool and 

the “Water and Nitrogen Management Model” (WNMM). The new version of SafeGuage gives outcomes 

similar to that required by the LCA tool, but it would not be appropriate to replicate the complexity of the 

SafeGuage in the LCA tool. In the future, it may be possible to link the outputs from the new SafeGuage as 

inputs to the LCA tool. However in the interim it was suggested that the less-refined assumptions and 

algorithms used in the earlier version of SafeGuage be adapted into the LCA tool for estimating N2O emissions 

in the first instances. Phil has provided great support in this regard. 

The outcome is that the following approach will be trialed to estimate N2O emissions: 

− Descriptors of the growing environment considered to be the most important factors for N2O release, will 

be inputs to the tool:  

o soil drainage 

o soil permeability 
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o timing of N application relative to excessively wet periods 

o soil organic content  

o nitrate content in the soil (or N application?) 

− Algorithms employed in the earlier version of SafeGuage will be used to generate a risk rating for N2O 

emissions under specified growing conditions (courtesy of Phil Moody). 

− Expert opinion will be gathered to derive likely N2O emission factors for the risk ranges generated by the 

algorithm. 

− The matrix of risk ranges and corresponding N2O emission estimates will be used within the tool to derive 

approximate N2O emissions. 

 

The process of estimating N leaching, N and P runoff, and pesticide runoff, required for the EUT and ECO-TOX 

indicators in Version 2, may work along similar lines but will require further consideration. 

 

Outcome: 

An approach for estimating N2O emissions in the tool has been devised, based on approaches taken in 

previous versions of the SafeGuage tool. An approach for estimating losses of species contributing to 

eutrophication and eco-toxicity is still to be developed. 

 

Demonstration of the tool 

The key parts of the Excel-based tool (Version 1) were demonstrated to the group, i.e. the fields for entering 

data and the output fields. The following comments and recommendations for improvements were received: 

− Can the tool account for carbon sequestration activities occurring on the farm?  

Activities that occur across the farm as a whole and that are related to cane production (headland slashing, 

for instance) will be captured by the tool and will be appropriately apportioned to cane production. 

However activities that are not directly related to cane production will not be captured by the tool. The 

assessment of activities such as riparian vegetation management and farm forestry could be developed in 

separate modules in future variants of the tool.  It may be possible for the tool to capture the impacts of 

soil carbon build-up through trash management or bio-char application, once the algorithms for soil carbon 

change are included in Version 2. 

− How does the tool account for water use – does it count all water inputs including rainwater?  
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It was noted that Version 1 of the tool currently only accounts for consumptive water use sourced from 

managed water resources, such as groundwater, irrigation schemes, rivers etc. It does not account for 

natural rainfall. Version 2 of the tool will aim to generate a more refined indicator of water use, based on 

the work of Brad Ridoutt (CSIRO), which also considers the water stress of the extracted water resources to 

reflect the impact of the water use. It is not clear yet whether the refined method will capture natural 

rainwater. 

− Units 

Results should be expressed per ha as well as per tonne of cane. 

− Inclusion of methane emissions 

It was noted that methane emissions have been detected in field monitoring by Weijin Wang (DERM). This 

should be investigated with a view to including methane emissions from cane fields in the tool’s 

algorithms. 

− Inclusion of bio-fuel as a farm energy input 

It was requested that the tool accommodate the selection of bio-ethanol and bio-diesel as fuel inputs, as 

this may be an interesting and important option for farmers. 

− Including soil carbon as a parameter for estimating nitrous oxide (N2O) emission factors 

The method for estimating N2O emissions should consider soil carbon content. This will require an 

investigation of which organic carbon fraction to use as an indicator. A default indicator is the Walkely 

Black method indicator, which is used in Nutricalc. 

− Are there different emission factors for pre-harvest burning and trash burning? 

The tool currently only includes emission factors for pre-harvested burning. Trash burning is not currently 

captured by the tool, and emissions factors for trash burning have not been found to date.  It was 

suggested that carbon monoxide (CO) and methane (CH4) emissions may be lower for trash burning 

because of less oxygen. Emission factors for trash burning could be derived from the combustion models 

used by SRI@QUT, or could be adapted from those for savannah burning. 

− Inclusion of biogenic sources of carbon dioxide (CO2) 

Accepted methods for quantifying greenhouse gas emissions do not account for the uptake and release of 

CO2 caused by natural (biogenic) processes.  Therefore the uptake of CO2 by the cane crop and the CO2 

released from the burning of the cane crop are not accounted for in the tool. This is because it is assumed 
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the CO2 released from the burning of the cane crop is taken up the by the subsequent crop, and they 

negate each other.  However users of the tool would intuitively expect these aspects to be accounted for, 

and their non-inclusion in the tool may cause confusion. It would be useful for educational purposes to 

account for biogenic carbon sources and sink in the tool, but to explain to the user in the documentation 

why these items are not included in the calculations.  

− Source of help for verifying irrigation information 

Chris Hesp and Tom McShane from BBIFMAC were recommended as useful contacts, based on their work 

on irrigation efficiencies in the Burdekin. 

− Versions of the tool pre-populated 

To make the tool easier to use, it was suggested that versions of the tool pre-populated with data typical of 

a particular growing region, mill area or cane growing system also be made available. This way a user 

would have the option to start with a pre-populated version and adapt it to meet their circumstances. 

Outcome: 

Valuable recommendations for improving the tool were made by the group, all of which can be adopted by 

the project team in the next stage of the tool’s development. 

 

 Overall progress against milestones 

Progress against milestones, as detailed over page, was presented to the group. The project is currently at the 

point of completing deliverables for Milestone 4 (due 1 Feb, 2012). 

Progress towards completing the Milestone 4 deliverables is mostly on track. The exception is the preliminary 

comparison of the environmental performance of different cane growing scenarios using the tool, which is still 

being progressed.  Members of the review group will be circulated a copy of a discussion document describing 

the results of the comparison in the upcoming weeks for their comment.  

In relation to the next and final milestone (Milestone 5 , due 1 April, 2012), it was noted that while Version 2 of 

the tool is expected to be ready for use by April it will not be accessible via the internet by that date. There will 

be a request for an extension of time for this task in the upcoming Milestone 4 report to SRDC. 

Outcome: 

Progress towards completion of Milestone 4 is mostly on track. The comparison of different cane growing 

scenarios using the tool is still to be reported to the review group. In the Milestone 4 report to SRDC there 

will be a request for an extension to the timeframe for making the final tool available via the internet. 
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Milestone 1  

(1/7/2010) 

Agreements signed  Complete  

Milestone 2  

(1 Nov, 2010) 

Establishment of industry review panel representatives  

Baseline evaluation of growers implementation of cane growing practices  

Complete  

Complete  

Milestone 3  

(1 Sept, 2011) 

Project Scoping document  

Minutes of the 1
st

 industry review workshop  

Complete  

Complete  

Milestone 4  

(1 Feb, 2012) 

Preliminary working version of the tool (Version 1 – energy, GHG, consumptive water).  

Discussion document with the findings of the preliminary results comparing 

conventional and progressive cane growing.  

Minutes of 2
nd

 industry review workshop  

Draft article for BSES bulletin, describing the development of the streamlined LCA tool.  

Complete  

In progress 

 

Complete  

In progress  

Milestone 5  

(1 April, 2012) 

Final LCA tool (Version 2 – energy, GHG, water, eutrophication, eco-toxicity)  

Web-based interface for the tool  

User manual 

Results of the user evaluation 

Plan for ongoing use of the tool  

Outcome summarised in 2 ASSCT papers.  

In progress  

Still to do 

In progress  

Still to do  

Still to do  

Still to do  

 

Other items 

− Implications of recent changes to extension services on the eventual uptake of the tool 

There was some discussion about whether the recent changes to extension services to a fee-for-service 

basis will influence the use of the tool, given that growers may have to pay have an advisor / consultant to 

apply the tool for them. This was not considered to be a major impediment. However the value of the tool 

should be demonstrated to help its adoption. In this regard, analogy can be drawn from the approach that 

was taken for the FEAT tool. The developer of the FEAT tool, Trish Cameron, illustrated the use of the tool 

via demonstration seminars to show how farm profitability can be affected by different cane growing 

practices. This would be a useful approach for demonstrating the use of the LCA tool for generating 

interest in its use. 

− Providing information about the tool in industry communication 
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It was noted that an article about the tool’s development is being prepared as an article for the next BSES 

Bulletin. The representatives from Canegrowers and ASMC requested that the developed information also 

be made available to them for inclusion in their organisations’ newsletters. The developed information is to 

be reviewed by SRDC before being used in communications. 

− Accessibility of the tool 

The topic of access to the tool was again discussed by the group in relation to the risk of it being misused 

by external parties. It was noted that the tool itself is an empty shell with no specific data contained in it, 

and so may not pose much risk. The issue may be more important for data that represents key cane 

growing parameters, i.e., that contained in the “common data sets for sugarcane LCA”.  It is envisaged that 

in the short term, while this data set is being maintained internally by the industry, access to it be 

restricted to those with a known legitimate interest in its use. In the longer term when it is made available 

on the national AusLCI database, its access will be controlled through a registration process managed by 

AusLCI. 

A suggested approach for managing access to the tool was to firstly generate interest in the use of the tool 

through demonstrations of its application, as suggested above. Then those interested in using it could be 

directed to an internal industry organisation, such as BSES or Canegrowers, to receive a copy of the tool. 

That way its distribution could be controlled. This approach would be different to that originally intended, 

which was to make the tool available for download from the internet. Access to the tool will need to be 

considered in detail in the next phase of the project and a decision reached by Milestone 5. 

Outcome: 

The group’s discussions have provided useful suggestions about generation of interest in the tool, and 

subsequent accessibility to the tool and cane growing LCI data, which will be considered when developing the 

plan for ongoing use of the tool at Milestone 5. 
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Aggregated summary of the CANEGROWERS’ commissioned Sugar Cane Land 

Management Practices Baseline Study (GHD, 2010) 

Nutrient Management  

Data Aggregation A B  C D 

Number of cane growers 84 1,427 1,279 1,462 

% of cane growers 2% 34% 30% 34% 

Number of hectares 7,302 128,742 98,623 117,839 

% of hectares 2% 37% 28% 33% 

Industry Expert Opinion  A B  C D 

Number of cane growers 37 1,217 2,410 588 

% of cane growers 1% 28% 57% 14% 

Number of hectares 3,159 104,331 200,403 44,613 

% of hectares 1% 29% 57% 13% 

ABS* A B  C D 

Number of cane growers 837 9 1,660 1,130 

% of cane growers 20% 47% 39% 27% 

Number of hectares 71,429 165,491 138,778 92,946 

% of hectares 20% 47% 39% 26% 

 

Herbicide Management 

Data Aggregation A B  C D 

Number of cane growers 51 252 3,625 324 

% of cane growers 1% 6% 85% 8% 

Number of hectares     

% of hectares     

Industry Expert Opinion  A B  C D 

Number of cane growers 31 800 2,481 940 

% of cane growers 1% 19% 58% 22% 

Number of hectares 2,753 68,393 196,428 84,932 

% of hectares 1% 19% 56% 24% 

ABS* A B  C D 

Number of cane growers 1,074 2,227 1,728 1,314 

% of cane growers 25% 52% 41% 31% 

Number of hectares 89,417 184,352 142,984 110,358 

% of hectares 25% 52% 41% 31% 
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Soil Management  

Data Aggregation A B  C D 

Number of cane growers 127 665 1,530 1,930 

% of cane growers 3% 16% 36% 45% 

Number of hectares 8,070 64,050 130,592 149,794 

% of hectares 2% 18% 37% 42% 

Industry Expert Opinion  A B  C D 

Number of cane growers 69 566 3,265 352 

% of cane growers 2% 13% 77% 8% 

Number of hectares 6,288 48,511 271,135 26,572 

% of hectares 2% 14% 77% 8% 

ABS* 

combined soil/water 

A B  C D 

Number of cane growers 1,254 1,516 1,440 686 

% of cane growers 29% 36% 34% 16% 

Number of hectares 104,225 127,411 119,230 56,769 

% of hectares 29% 36% 34% 16% 

 

Water Management  

Data Aggregation A B  C D 

Number of cane growers     

% of cane growers     

Number of hectares     

% of hectares     

Industry Expert Opinion  A B  C D 

Number of cane growers     

% of cane growers     

Number of hectares     

% of hectares     

ABS* 

combined soil/water 

A B  C D 

Number of cane growers 1,254 1,516 1,440 686 

% of cane growers 29% 36% 34% 16% 

Number of hectares 104,225 127,411 119,230 56,769 

% of hectares 29% 36% 34% 16% 
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Category Class Description 

Soil 

management 

C Conventional row width (typically around 1.5m) 

Minimum tillage before planting (< 5 times), ratoons and bare fallow with chemical weed control 

Fully cultivated legume fallow 

Strategic ripping of wheel tracks  (compaction or wet weather) 

Protect against soil loss on sloping fields with contours, trash on slopes, minimal tillage 

Riparian vegetation along waterways to reduce off-site export of sediment to waterways  

Ameliorants applied where necessary 

 

B Row width matching the width of harvesting and cultivation machinery 

Controlled traffic beds with GPS guidance for planting, and harvesting operations 

Grassed drains and waterways managed with grass filter strips  

Farm layout optimized to minimize soil loss e.g. laser levels where appropriate   

All shallow drains spoon type where topography allows and grassed  

Deep drains stable, battered and vegetated  

Silt traps used in appropriate locations  

Native riparian vegetation at a width and density which limits erosion and allows filtering of farm runoff along sections of the natural waterways 

managed by the farm 

Variable amounts of ameliorants applied based on soil tests 

 

A Row width determined by harvester machinery 

Controlled traffic beds with GPS guidance for bed forming where applicable, planting, and harvesting operations 

Use filter strips plus tail water dams and/or construct wetlands  

Native riparian vegetation at a width and density which limits erosion and allows filtering of farm runoff along sections of the natural waterways 

managed by the farm 

Electromagnetic mapping or deep soil tests to monitor sub-soil acidity used to ensure ameliorants are applied only when necessary  

Variable amounts of ameliorants applied based on a prescribed map 

 

Nutrient 

management 

C One rate for planting and one rate for ratoons for the whole farm 

Based on old industry rates  

Soil testing per crop cycle per soil type 

Surface applied with irrigation 

Single application sub surface   

Application rate checked by relating the quantity applied to area applied 

Timing of application considers weather only 
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Category Class Description 

B Takes into account specific nutrient rates (from soil testing)  

Rates adjusted for plant and ratoons 

Variable rate between blocks   

Application rate takes into account mill mud, fallow/legume crops and other crops, nutrients in ground water   

Soil sampling done at least once per crop cycle per plant cane block 

Sub-surface application 

Any liquid products applied above surface prior to first irrigation/rain 

Auto shut off at end of row  

Fertiliser applicator or liquid based system with precision metering devices to accurately apply the recommended rate 

Time of application considers weather, irrigation and crop stage (split application) 

 

A Frequent soil sampling within blocks, at least once per crop cycle (GPS referenced)  

Variable rate within blocks – sub-surface variable rate fertiliser box with automatic/remote rate control and GPS guidance - Electromagnetic 

induction mapping  

Stool splitters where soil & topography allows (taking into account type and form of fertiliser)  

Time of application considers climate forecasting (i.e. 2-3 months ahead), crop stage, irrigation and weather. 

  

Pest 

management 

C One or two herbicide strategies for the whole farm  

One rate for plant cane and one for ratoon cane  

Residual and knockdown products used a rate appropriate to weed pressure and according to label specifications but on all crop classes  

Weather taken into account when applying 

Chemical applied using standard rig  

Nozzles changes occasionally 

Limited calibration 

Use of both residual and knockdown products at rate appropriate to weed pressure  

Appropriate disposal of chemicals e.g. Chemclear and containers e.g. Drum master 

B Variable weed strategies between blocks 

Auto shutoff at end of row 

Timing takes into account crop stage, weed size, irrigation, rainfall and effectiveness 

Nozzle match the job  

Hooded sprayers  

High clearance  

Knock downs used with shielded sprayers where effective to replace residual herbicides in ratoons  

Records kept of wind speed, direction, time and date, rate and weed pressure  

Have developed a herbicide management plan 

Nozzles calibrated when product is changed or at least once a month   
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Category Class Description 

Knockdowns replace residuals where practical i.e. only use when weed pressure demands it  

Lockable storage  

Material Safety Data Sheets kept  

Appropriate disposal of chemicals e.g. Chemclear and containers e.g. Drum master 

Chemcert accreditation or equivalent  

Storage has bunding and emergency washdown facilities 

A Variable strategy  within blocks  

Implementation of new technology to improve application efficiency (using GPS guidance and computerised rate control monitors) and extend 

window of opportunity  

All weeds controlled before 4 leaf stage  

Multiple weed control during fallow 

Implement new technology e.g. shield sprays, weed seekers) using GPS guidance and computerised rate control monitors  

Spot spraying using weed recognition by image analysis  

Variable rate controlled  

Yield sensor  

Coulter injection for imidacloprid 

Regularly change products between pesticide groups to avoid development of resistance  

Other novel practices that reduce pest movement on the farm  

Water 

management 

C Application amount based on experience or determined loosely on pump meter readings  

Some consideration of soil type and conditions (mainly textural)  

Planning based on verification of pump meter readings rather than system outputs  

Distribution uniformity 60-75% 

Furrow irrigation with correct set times and flow rate to minimize runoff and deep drainage. When water arrives at bottom of block the water is cut 

off to reduce runoff. 

Winch and boom irrigators use appropriate number of rows to water evenly  

Where drip irrigation is used small amounts are irrigated frequently 

Scheduling based on water availability and time taken for irrigator to get around the farm  

Some scheduling efforts e.g. minipans  

Applied 0-2 days after applying fertiliser  

Existing farm layout has infield drainage or adequate fall in row direction to prevent in-field ponding  

Furrow shapes and length  not modified for soil type, slope not laser guided   

No recycling 

B Scheduling tools to optimize irrigation such as capacitance probes, tensiometers, evaporation pans,  gypsum blocks, climate forecasting models  

Tools determine weekly irrigation requirement for individual or multiple blocks  

Irrigation according to management plan 

Irrigation method matches soil type and topography 

Final Report - SRDC Project UQ045 May 2013 32



Category Class Description 

Distribution 75-90%  

All water use is metered for monitored  purposes  

Furrow irrigation with optimized volumes to minimize excess runoff and deep drainage  

Winch and boom irrigators select nozzle type/size and travelling speed to reduce runoff, account for wind speed and soil type and maintain 

pressure  

Drip irrigation installed by qualified designer 

Introduce practices such as altering furrow shape, shorter runs or irrigating every second row to reduce deep drainage  

Drainage and irrigation system in place to prevent rising of water table and salinity  

Storm water pits on suitable soils capturing first flush  

Furrow slope, shapes and length  modified for soil type and to industry recommendations    

Contour banks, diversion banks or constructed water ways with ground cover  

Band at end of furrow to reduce surface runoff   

Water testing for on farm use 

A Scheduling tools utilise some level of automation  

Scheduling based on specific soil types  

Use tools that integrate soil and crop development e.g. WaterSense  

Tools determine weekly irrigation requirement for individual blocks 

Precision application rates using EM mapping and soft ware 

Distribution 75-90% 

Furrow irrigators use surge irrigation to improve distribution uniformity  

Overhead low pressure irrigators use electronic control system to adjust travel speed within blocks to adjust application rates to suit block 

variability 

Recycling pits/artificial wetlands  on suitable soil types capturing first flush and pit bypass overflow 

Use effluent water where available   

Drainage and irrigation system in place to prevent rising of water table and salinity  

Furrow slope, shapes and length  determined for each block using SIRMOD  

Contour banks, diversion banks or constructed water ways with ground cover  

Band at end of furrow to reduce surface runoff   

Water testing for on farm use 

 

Harvesting / 

residue 

management 

C Green cane harvesting with trash retention where practical (considering irrigation system) 

B Green cane harvesting with trash retention where practical (considering irrigation system) 

A Green cane harvesting with trash retention where practical (considering irrigation system) 
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(caluclated by the tool) (calculated by the tool)

Crop rotation details - plant, ratoons, 

fallow crops

Area of each block  - ha Time of tractor /equipment use Fuel combustion in farm machinery

Yield potential for each block - harvested 

cane/ha 

Amount of amelioriant products applied

 application rate  - kg/L, L/ha 

Total amount of N applied, and amount prone 

to loss
Denitrification of N  Nitous oxide (N2O) to air Non-renewable energy use (MJ/t cane)

Optimal fertiliser application rates

Amount of legumes for nitrogen fixing    area and 

yield - t/ha 
Total amount of P applied, and amount prone 

to loss
Surface runoff of N Nitrogen oxides (NOx) to air

Synthetic fertiliser products applied 

Timing of fertiliser application 

crop stage (pre-emergent, planting or side 

dressing) 

Freight - transport effort Leaching of N N to surface water

Ameliorants applied Placement of urea -surface or sub-surface Volatilisation of N Nitrate (NO3) to groundwater

Legumes - in fallow, inter-row planting

Machinery use for fertiliser / ameliorant 

application -  type of operation, type of 

implemnent, number of runs
Risk factor for denitrification Surface runoff of P Ammonia (NH4) to air

Number of rows/ha and row width Classification of growing conditions Risk factor for leaching Greenhouse gas emissions (kg CO2eq/t cane)

Topography (slope)

Machinery use for soil work -

Type of operation, type of implemnent, number 

of runs

Risk factor for soil erosion  Predicted yield Methane (CH4) to air 

Soil type Trash retention Risk factor for soil compaction   

Rainfall Risk factor for surface runoff P to surface water

irrigation rate  - supply rate and appplication 

time 
Electricity use 

Type of irrigation 
scheduling - crop stage will already be indicated 

in application rate
Pumping effort

drainage - type Water use

water source - surface, ground, bore, dam Use of water resources Water use (kL/t cane)

Irrigation equipment  - type of infrastructure, 

lifespan 

Placement Capital goods Amt of steel, plastic, rubber Embodied impacts of capital goods 

Pesticide  products used 
Amt and type of pesticide   - application rate &  

formulation 
Amount of active ingredients Surface runoff of pesticides Pesticides to surface water

Machinery use to apply pestcide  -  type of 

operation, type of implemnent, number of runs

Machinery for harvesting   -

 harvester, haulout tractors, bins
COD to surface water 

Harvestor operational efficiency measures - 

speed, fan speed
Surface runoff of sugar

Harvesting method - green, burnt
Fate of harvest residues  - burnt pre-harvest, 

burnt as trash, left in field, harvested
Pre-harvest and trash burning

Embodied impacts of energy and material 

inputs

S
o

il M
g

n
t 

Irrig
a

tio
n

 M
g

n
t 

P
e

sticid
e

 M
g

n
t 

H
a

rv
e

stin
g

 

Water quality risks - from nutrients (eutrophication 

potential) (kg PO4eq/t cane)

Water quality risks - from toxic substances (eco-

toxicity potential) (kg 1,4DCBeq/t cane)

(input by the user) (calcuated by the tool)

N
u

trie
n

t M
g

n
t 

Amount of synthetic fertilisers applied relative to 

optimal rate

 application rate  - kg/ha, L/ha 
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~ ~ 
THE UNIVERSITY OF QUEENSLAND 

Institutional Human Research Ethics Approval 

Project Title: User Evaluation Of Environmental Life Cycle 
Assessment (LCA) Tool For Sugarcane Growing 

Chief Investigator: Dr Marguerite Renouf 

Supervisor: None 

Co-Investigator(s): Dr Peter Allsopp 

School(s): School of Geography, Planning And Environmental 
Management 

Approval Number: 2012001165 

Granting Agency/Degree: Sugar Research and Development Corporation 

Duration: 31st January 2013 

Comments: 

Expedited Review - low risk. 

Note: if this approval is for amendments to an already approved protocol for which a UQ Clinical Trials Protection/Insurance Form was 
originally submitted, then the researchers must directly notify the UQ Insurance Office of any changes to that Form and Participant 
Information Sheets & Consent Forms as a result of the amendments, before action. 

Name of responsible Committee: 
Behavioural & Social Sciences Ethical Review Committee 
This project complies with the provisions contained in the National Statement on 
Ethical Conduct in Human Research and complies with the regulations governing 
experimentation on humans. 
Name of Ethics Committee representative: 
Associate Professor John McLean 
Chairperson 
Behavioural & Social Sciences Ethical Review Committee 

Signature Date 
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CaneLCA (Life Cycle Assessment) calculates the eco-efficiency of sugarcane production over its lifecycle, to help cane 

growers identify sustainable and more profitable farming practices.  

The benefits of using Cane LCA 

CaneLCA can assist growers and sugarcane industry representatives to: 

• understand what causes environmental impacts over the life cycle of cane production 

• identify where environmental impacts can be reduced 

• compare the eco-efficiency of different combinations of cane growing practices 

• verify the environmental benefits of new cane growing practices 

• inform decisions about changes to current farming practices. 

How CaneLCA works 

CaneLCA is based on environmental life cycle assessment (LCA). Therefore it considers a range of environmental 

aspects across the life cycle of cane production ‘cradle to farm gate’ – ENERGY USE, CARBON FOOTPRINT, WATER 

USE, and WATER QUALITY. 

CaneLCA is designed to make the LCA process as streamlined as possible for the user. The user provides data 

describing the practices for a given sugarcane farm or region. It uses in-built calculations, assumptions, and 

environmental emission factors to calculate the life cycle environmental impacts per tonne of harvested cane. 

The results are presented as eco-efficiency ratings which can be compared against industry ranges to show farmers 

where they can make adjustments in their current farming practices to improve their eco-efficiency rating. 

Calculations performed in CaneLCA comply with LCA carbon footprinting standards (ISO14042, PAS2050, ISO14064). 

Developers 

CaneLCA was developed jointly by the University of Queensland and BSES Limited with funding from the Sugar 

Research and Development Corporation (SRDC) (Project UQ045). 

Access to CaneLCA  

The CaneLCA tool and manual will be available from the BSES website from early 2013. Access to CaneLCA and 

further information can be arranged by contacting Marguerite Renouf (m.renouf@uq.edu.au). 

CaneLCA Eco-Efficiency Calculator 

ABOUT CaneLCA 
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CaneLCA Map

RESULTS (Sheet 10)

Eco-efficiency indicators

calculated by the tool

(on a scale of 1-10)
1. Farm details 5. Pest management transport effort (tkm) water use (L)

crop production details application rates for: -shipping -for irrigation ENERGY USE
- cane crop area & yields -herbicides -rai l and road frieght

- fallow crop area & yields -insecticides -farm vehicle use agro-chemical inputs (kg) CARBON FOOTPRINT
- headland area -fungicides -urea, DAP, Granam, KCl

-farm equipment -pesticide active ingredients WATER USE
-l ime, dolomite, gypsum

2. Assessment details fuel / electricity use for: WATER QUALITY - 
6. Harvesting -tractors, harvesters emissions (kg) eutrophication
type of harvesting -farm vehicles - N2O to air (direct & indirect)

harvesting efficiency -pumps - NH4 to air WATER QUALITY -
3. Soil management residue management - N & P to water ecotoxicity
details of soil  work: - COD (sugar) to water

- row width 7. Irrigation - pesticides to water

- tractor operations water application rates -tractors, harvesters - cane burning emissions to air

- implements used pumping details -pumps

-irrigation pipework

4. Nutrient m'ment
application rates for:

- ferti l isers 8. Other activities
- ameleorants headland management

- minerals farm vehicle use

DATA INPUT (Sheets 1-8)

Describing cane growing practices

entered by the user

(per area)

INPUT SUMMARY (Sheet 9)

Cane growing parameters

calculated by the tool

(per t cane)

production scenario to be 

assessed by the tool

tractor operations for 

applying nutrients

tractor operations for 

applying pesticides

machinery operations for 

irrigation

machinery operation 

(MJ/kWh)

machinery production 

(kg)
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The form can be either complete electronically, or printed and filled out by hand. 

Return completed form to Marguerite Renouf to m.renouf@uq.edu.au, or in the envelope provided. 

 

ANSWER THESE QUESTIONS BEFORE USING CaneLCA 
 

1. User identifiers 

Which of the following best identifies your role? You can tick more than one. 

T
ic

k 
if 

ap
pl

ic
ab

le
 

 

Sugarcane farmer  

Agricultural extension advisor  

Agronomist  

Policy personnel from sugar industry association  

Personnel from sugar milling and manufacturing company  

Personnel from natural resource management body  

Researcher  

Other? – describe your role here 

 

 

 

Which of the following best identifies the region(s) for the cane growing scenario(s) 

you will assess for the evaluation? You can tick more than one. 

T
ic

k 
if 

ap
pl

ic
ab

le
 

 

Far North QLD  

Herbert  

Burdekin  

Central QLD (Proserpine to Sarina)  

Southern QLD (Bundaberg to Rocky Point)  

Northern NSW  

No particular region  

Other? – describe the assessed region here 

 

 

 

Which of the following best identifies the scale of cane growing scenario you assess 

for the evaluation, and the source of data? 

T
ic

k 
if 

ap
pl

ic
ab

le
 

 

Scale 
A single farming operation made up of different crop classes  

A region made up of different farming operations  

Data source 

Real data  

Typical data  

Hypothetical (estimated) data  

Version 

used 
I started with the PRE-FILLED version of the tool  

I started with the BLANK version of the tool  

Describe your scenario here 

 

 

 

CaneLCA Eco-Efficiency Calculator 

User evaluation 

CaneLCA Eco-Efficiency Calculator 

USER EVALUATION FEEDBACK FORM  
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ANSWER THESE QUESTIONS DURING USE OF CaneLCA 

Provide feedback about each section of the tool as you work through it. Tick the appropriate boxes to indicate the 

extent to which you agree with the statements. For items you don’t agree with give reasons in the comments field, 

and / or scribble your comments on this form or on a printout of the tool.  

 

Don’t feel limited by the space provided in the ‘Comments’ fields. If completing the form electronically, please 

expand the comment fields as required. If writing on a hard-copy of the form, provide further comments on 

additional sheets at the end of the form. 

Data entry (Sheets 1 – 8) 

1
 S

tr
o

n
g

ly
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g
re

e
 

 2
. 

M
o

st
ly

 a
g

re
e

 

3
. 

N
e

u
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a
l 

4
. 

P
a
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5
. 
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C
a

n
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 c
o

m
m

e
n

t 

I could easily understand the data entry requirements from the instruction in the tool and 

the user manual. 
      

I was able to provide all of the required data without too much effort.       

I was able to choose the appropriate items from the drop-down lists.       

The values calculated by the tool seemed accurate.       

Comments for FARM DETAILS (Sheet 1): 

 

 

 

 

 

 

 

Comments for ASSESSMENT DETAILS (Sheet 2): 

 

 

 

 

 

 

 

Comments for SOIL MANAGEMENT (Sheet 3): 

 

 

 

 

 

 

 

Comments for NUTRIENT MANAGEMENT (Sheet 4): 

 

 

 

 

 

 

 

 

 

Comments for PEST MANAGEMENT (Sheet 5): 

 

 

 

 

 

 

 

 

Final Report - SRDC Project UQ045 May 2013 43



3 
 

Comments for HARVESTING (Sheet 6): 

 

 

 

 

 

 

Comments for IRRIGATION (Sheet 7): 

 

 

 

 

 

 

Comments for OTHER ACTIVITIES (Sheet 8): 

 

 

 

 

 

 

Input summary (Sheet 9) 

1
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I could understand the purpose of the input summary sheet.       

The input summary helped me verify if data has been entered / calculated correctly.       

The summary values reported in the input summary seem reasonable.       

 

Comments: 

 

 

 

 

 

 

Results (Sheet 10) 

1
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o

n
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o

st
ly

 a
g

re
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3
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4
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5
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n
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 c
o

m
m

e
n

t 
I could understand the graph showing the eco-efficiency results.       

The eco-efficiency categories reported on the graph (fossil fuel use, carbon footprint, 

water use, water quality) are relevant and meaningful. 
      

I was able to understand the origins of impacts from the graph.       

The breakdown of sources of impacts in the graph did not surprise me greatly.       

I understand what the eco-efficiency rating means.       

The eco-efficiency rating for the scenario I assessed fell within the scale of the graph.        

The eco-efficiency rating for the scenario I assessed did not surprise me greatly.       

 

Comments: 
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ANSWER THESE QUESTIONS AFTER USING CaneLCA 

For each question, tick the appropriate boxes to indicate the extent to which you agree with the statements. For 

items that you don’t agree with please give reasons in the comments section. 

Ease of using the tool 

1
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 c
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Instructions on the ‘Welcome’ sheet gave me useful guidance to get started.       

I preferred to use the navigation buttons at the top to move between sheets.       

I preferred to use the sheet tabs at the bottom to move between sheets.       

I was able to easily navigate around the individual sheets.       

The tool doesn’t seem too complex or overwhelming.       

I didn’t have to do too many side calculations to provide the required data.       

The PRE-FILLED version of the tool (if used) helped me enter the required data.       

It took me less than 4 hours to complete an assessment of a scenario 

(please indicate in the comments section below how long it took you to complete) 
      

Comments: 

 

 

 

 

Ease of the using the manual 
1
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I didn’t need to refer to the manual too much, as the tool was self-explanatory.       

I prefer to have instruction in the tool itself.       

I prefer to refer to the manual for instructions.       

The INSTRUCTIONS section of the manual was structured so I could easily find the 

information I was looking for. 
      

The INSTRUCTIONS section of the manual was easy to follow.       

I needed to refer to the METHODS section of the manual to interpret the results.       

The METHODS section of the manual was easy to follow.       

Comments: 

 

 

 

 

Usefulness of CaneLCA 

CaneLCA helped me (or will help me in the future) to: 

1
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understand the sources of environmental impacts for the scenario assessed       

see where environmental impacts can be reduced       

communicate the eco-efficiency of a cane growing scenario       

compare the eco-efficiency of different cane growing practices       

inform decisions about practice change       

verify the environmental benefits of progressive / new cane growing practices       

Comments: 
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Data Input Sheets

       1.  Farm details

       2. Soil work

       3. Nutrient management

       4. Pest management

       5. Harvesting

       6. Water management

       7. Other activities

       8. Emission factors

Data Output Sheets

       9. Input summary

     10. Results

Marguerite Renouf (m.renouf@uq.edu.au) or Peter Allsopp (PAllsopp@bses.com.au)

For support, or to provide feedback, please contact:

Quick guide to using CaneLCA

Detailed instructions can be found in the CaneLCA User Manual provided with CaneLCA.

CaneLCA is a MSExcel workbook contains ten (10) worksheets, eight (8) for data input, and two (2) for presenting the calculation outputs, as shown below 

in the Tool Map. Work through each worksheet in sequence from Sheet 1 to Sheet 10.

First ENTER the required data into the WHITE cells of the data input sheets (1-8):

•  Sheet 1. Farm Details. Enter cropping areas and yields, so the tool can calculate overall farm production. Then list machinery and implements in service 

on the farm.

•  Sheets 2-7. On each of these sheets, enter data about farm operations - soil work, nutrient and pest management, harvesting, and water management 

etc. 

•  Sheet 8. Emission Factors. Review the default environmental emission factors to be applied for the assessment, and overwrite with your own values if 

necessary.

Then, REVIEW the outputs generated by the tool on sheets 9 and 10:

• Sheet 9. Input Summary. Review the parameters generated by the tool, to check for omissions and mistakes.

• Sheet 10. Results. Review the environmental profile and the eco-efficiency ratings for the assessed scenario.

Finally, INTERPRET from the environmental profile :

• Relative scale of environmental impacts, compared with industry ranges 

• Sources of environmental impacts

• Eco-efficiency rating.

Developers

CaneLCA was developed jointly by the University of Queensland and BSES Limited with funding from the 

Sugar Research and Development Corporation (SRDC) (Project UQ045).

About CaneLCA

CaneLCA calculates the eco-efficiency of sugarcane production over its lifecycle, to help sugarcane 

producers identify sustainable farming practices. 

The benefits of using Cane LCA

CaneLCA can assist sugarccane producers to:

• understand on-farm and off-farm environmental impacts

• identify where environmental impacts can be reduced

• compare the eco-efficiency of different combinations of cane growing practices

• verify the environmental benefits of new cane growing practices

• inform decisions about changes to current farming practices.

How CaneLCA works

CaneLCA is based on environmental life cycle assessment (LCA). Therefore it considers a range of 

environmental aspects across the life cycle of cane production ‘cradle to farm gate’ – ENERGY USE, 

CARBON FOOTPRINT, WATER USE, and WATER QUALITY RISKS.

CaneLCA is designed to make the LCA process as streamlined as possible. The user provides data 

describing the practices for a given sugarcane farm or region. The tool uses in-built calculations, 

assumptions, and environmental emission factors to calculate the life cycle environmental impacts per 

tonne of harvested cane.

The results are presented as an eco-efficiency profile and rating, which shows sugarcane producers 

where they can make adjustments in their current farming practices to improve their eco-efficiency 

rating.

CaneLCA Eco-Efficiency Calculator 

for Australian sugarcane producers

(Version 1.01 for Excel 2010) 

CaneLCA Map

RESULTS (Sheet 10)

Eco-efficiency 

indicators

calculated by the tool
(as a % of industry ranges)

1. Farm details 4. Pest management agro-chemical inputs (kg) water use (L)

crop production detail s: application rates for: -urea, DAP, Granam, KCl -for irrigation ENERGY USE
- cane crop area & yields -herbicides -pesticide active ingredients

- break crop area & yields -insecticides -lime, dolomite, gypsum transport effort (tkm) CARBON FOOTPRINT
- headland area -fungicides for supplying inputs

- machinery in service -shipping WATER USE

-rai l frieght

2. Soil management fuel / electricity use for: -road frieght WATER QUALITY RISK - 
detai ls  of soil  work: 5. Harvesting -tractors, harvesters from nutrients
- row width type of harvesting -farm vehicles emissions (kg)

- tractor operations harvesting effi ciency -irrigation - nitrous oxide (N2O) to air WATER QUALITY RISK-
- implements used residue management - ammonia (NH3) to ai r from toxic substances

- N & P to water

3. Nutrient m'gnt 6. Water management - sugar to water

appl ication rates for: volumes pumped -tractors, harvesters - pesticides to water

- ferti li sers energy for pumping -irrigation infrastructure - cane burning emissions to air

- mil l by-products

- ameliorants 7. Other activities

headland management

farm vehicle use

8. Emission factors

definition of environmental  

emission factors appl ied

tractor operations for 

applying nutrients

tractor operations for 

applying pesticides

on-farm energy use 

(MJ or kWh)

machinery production 

(kg)

DATA INPUT (Sheets 1-8)

Cane growing practices

entered by the user
(per area)

INPUT SUMMARY (Sheet 9)

Cane growing parameters

calculated by the tool
(per t cane)

CaneLCA Eco-efficiency Calculator - Version 1 (05/05/2013)
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1. Farm details 

1.1 Identifiers

Name of farming operation:

Region:

Assessor's name / organisation:

Assessment date:

Scenario identifier:

Comments:

1.2 Cane production details

Growing period I year

Plant cane 
Area 

(ha)

Yield

 (t cane/ha)

Production 

(t harvested cane)
Ratoon cane

Area 

(ha)

Yield

 (t cane/ha)

Production 

(t harvested cane)

Plant cane (following fallow) (1yr) 20 110 2,200 Ratoon 1  (1 yr) 20 100 2,000

0 Ratoon 2  (1 yr) 20 95 1,900

0 Ratoon 3  (1 yr) 20 90 1,800

0 Old ratoons  (1 yr) 20 80 1,600

0 0

0 0

0 0

0 0

0 0

0 0

Plant cane (1 yr) 20 110.0 2,200 Ratoons (1 yr) 80 91.3 7,300

Plant cane (2 yr) 0 0.0 0 Ratoons (2 yr) 0 0.0 0

Total for plant cane 20 110.0 2,200 Total for ratoons 80 91.3 7,300

1.3 Areas to be assessed

Areas under cane Area  (ha) Yield (t/ha) Cane production (t)

Plant cane 20 110 2,200

Ratoon cane 80 91 7,300

TOTAL 100 9,500

Areas under other crops Area  (ha) Yield (t/ha) Fate
Allocation to 

cane (%)

Break crop

Interrow crop

Other areas Area  (ha)

Fallow 20

Headland 5

Other

All area 125

Plant cane crops harvested in the growing period Ratoon crops harvested in the growing period

Plant cane (following fallow) (1yr)

Ratoons  (1 yr)

Total Farm Area (ha)

Type

Hypothetical

28/05/2013

Marguerite Renouf

Hypothetical

Type

Type

Bare fallow

Headland
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Machinery list Implement list

Item Type No. in service Power rating (HP)
Expected life span 

(yrs)

Allocation of the 

machinery to the 

farm (%)

Item Size
No. in 

service

Expected life 

span (yrs)

Small tractor (80HP) Tractor 1 80 20 100% Disc 1 20

Medium tractor (115HP) Tractor 1 115 20 100% Ripper 1 20

Large tractor (140HP) Tractor 1 140 20 100% Rotary hoe 1 20

Markout bar 1 20

Billet planter 1 20

Cut away 1 20

Rake 1 20

Hillup boards 1 20

Stool splitter 1 10

Spray rig - boom spray 1 20

Multiweeder 1 20

Slasher 1 10

Glubber 1 20

Contract cane harvester Cane harvester 1 300 20 5% Trash incorporator 1 20

Spreader truck Truck 1 300 20 1%

NA

NA

NA

NA

NA

Medium implement (400-700kg)

Medium implement (400-700kg)

Medium implement (400-700kg)

Medium implement (400-700kg)

Medium implement (400-700kg)

O
ff

-f
a

rm
 m

a
ch

in
e

ry
A

e
ri

a
l 

sp
ra

y
in

g
O

n
-f

a
rm

 m
a

ch
in

e
ry

Small implement ( 0-400 kg) 

Small implement ( 0-400 kg) 

1.4 Machinery and implements

Large implement (>700kg) 

Large implement (>700kg) 

Large implement (>700kg) 

Small implement ( 0-400 kg) 

Medium implement (400-700kg)

Small implement ( 0-400 kg) 

Small implement ( 0-400 kg) 
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2. Soil work

2.1 Practices

Meeting code of conduct

2.2 Machinery operations for soil work

Fuel type % used 1.5

Diesel 100% ft m

Biodiesel 0% 1 0.309

Total must be 100% 100%

Tool's estimate User's estimate 

Plant cane Ground preparation Discing Medium tractor (115HP) Discs 1.2 2.0 3.0 2.0 3.0 58 1,150

Plant cane Ground preparation Ripping Medium tractor (115HP) Ripper 1.2 2.0 4.5 3.0 6.0 19 383

Plant cane Ground preparation Rotary hoeing Large tractor (140HP) Rotary hoe 1.2 1.0 3.5 2.3 3.0 30 600

Plant cane Ground preparation Marking out Small tractor (80HP) Markout bar 0.8 1.0 5.0 3.3 12.0 2 40

Plant cane Cane planting Billet planting Medium tractor (115HP) Billet planter 1.0 1.0 1.5 1.0 8.0 18 359

Plant cane Ground preparation Grubbing Medium tractor (115HP) Glubber 1.0 1.0 4.5 3.0 5.0 10 192

0.0 0

Plant cane Post cane planting Cutting away Small tractor (80HP) Cut away 1.1 2.0 1.5 1.0 8.0 28 550

Plant cane Post cane planting Weed raking Small tractor (80HP) Rake 1.0 1.0 1.5 1.0 8.0 13 250

Plant cane Post cane planting Hilling up Small tractor (80HP) Hillup boards 1.0 1.0 3.0 2.0 10.0 5 100

Ratoon cane Ratoon management Trash incorporation Medium tractor (115HP) Trash incorporator 0.8 0.5 3.0 2.0 5.0 6 460

Fallow Discing Medium tractor (115HP) Disc 1.2 2.0 3.0 2.0 3.0 58 1,150

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0 0

Total fuel use (L) 5,234

Calculator to convert

from feet (ft) to meters (m)
Row spacing (m) 

Soil management practices

Rate of fuel use (L/ha) 
Width treated by 

implement  (m)

No. of rows treated 

by implement
Speed (km/hr)

Fuel use 

(L/operation) 

Load factor 

(Heavy =1.2, 

Normal=1.0, 

Light=0.8)

Area descriptor Purpose Type of operation Machinery used Implement used No. of passes
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3. Nutrient Management 

3.1  Practices

3.2  Nutrient products applied

Mill by-products / organic fertilisers

Area treated (ha) OPTIONAL No. of applications
Rate (m

3
/ha or 

t/ha)
Total (m

3
 or t) N P K S % surface applied Crop stage OPTIONAL

0 Product N P K S
0

0

0 Mill mud 3.40 2.34 0.88 0.53

0 Ash 0.59 0.71 2.58 0.17

0 Mill mud / ash mix 1.96 1.51 1.64 0.33

0 Compost

0 Chicken manure

0

0

0

0

0

0

Synthetic fertilisers

Area treated (ha)  OPTIONAL No. of applications
Rate

(kg/ha or L/ha)

Total applied

(kg or L)
N P K S % surface applied Crop stage OPTIONAL

Distance

(km) 
Truck used

Transport 

(t.km) 

Plant cane Plant mix 1 960 2,880 15.0% 9.0% 25.0% 1.0% 10% At Planting 10 Truck (25t load) 28,800

Ratoon cane Ratoon mix 1 820 14,432 22.0% 3.0% 15.0% 3.0% 10% Side dressing 10 Truck (25t load) 144,320

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

Ameliorants

Area treated (ha) OPTIONAL No. of applications Rate (t/ha) Total (t)
Distance

(km) 
Truck used Transport (t.km) 

Plant cane Lime 1 2.0 40 10 Truck (25t load) 400

0

0

0

0

0

0

0

0

0

0

Meeting code of conductNutrient management practices

Application amountArea

Dunder (without 

added NPKS)

Area Product Application amount

Delivery from retailer to farmProduct 

Nutrient contents of mill by-products / organic fertilisers (%)

Delivery from retailer to farm

Application methodNutrient content (%)Product

Area Application amount

0.50 0.05 2.60 0.30

Application methodNutrient content (% wt/wt or wt/vol)
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Area

Dunder Mill mud Ash Mill mud/ash mix Compost Chicken manure Urea 
Diammonium 

phosphate (DAP)

Potassium 

chloride (KCl)

Ammonium sulphate 

(Granam)
Lime Dolomite Gypsum

Plant cane 0 0 0 0 0 0 2,478 7,361 9,168 793 40 0 0

Ratoon cane 0 0 0 0 0 0 23,508 8,384 18,794 8,128 0 0 0

Break crop 0 0 0 0 0 0 0 0 0 0 0 0 0

Interrow crop 0 0 0 0 0 0 0 0 0 0 0 0 0

Fallow 0 0 0 0 0 0 0 0 0 0 0 0 0

Headland 0 0 0 0 0 0 0 0 0 0 0 0 0

Other 0 0 0 0 0 0 0 0 0 0 0 0 0

Totals 0 0 0 0 0 0 25,985 15,745 27,962 8,921 40 0 0

Area

Mill by-products Synthetic fertilisers Crop residues Mill by-products
Synthetic 

fertilisers 
Mill by-products

Synthetic 

fertilisers 
Mill by-products

Synthetic 

fertilisers 

Plant cane 0.0 144.0 5.5 2,990 0.0 86.4 1,728 0.0 240.0 4,800 0.0 9.6 192

Ratoon cane 0.0 180.4 4.6 14,797 0.0 24.6 1,968 0.0 123.0 9,840 0.0 24.6 1,968

Break crop 0 0 0 0

Interrow crop 0 0 0 0

Fallow 0.0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0

Headland 0.0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0 0.0 0.0 0

Other 0 0 0 0

Totals 17,787 3,696 14,640 2,160

3.3 Machinery operations for applying nutrients

Fuel type % used

Diesel 100%

Biodiesel 0%

Total must be 100% 100%

Tool's 

estimate 
User's estimate 

Plant cane Plant mix Medium tractor (115HP) Stool splitter 0.8 1.0 4.5 3.0 8.0 5 96

Ratoon cane Ratoon mix Medium tractor (115HP) Stool splitter 0.8 1.0 4.5 3.0 8.0 5 383

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

Plant cane Lime Spreader truck 1.0 1.0 10.0 6.7 10.0 6 113

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0 0 0.0 0 0

0.0 0

0.0 0

0.0 0

0.0 0

Total fuel use (L) 592

A
m

e
li
o

ro
a

n
ts

Summary  of nutrient products applied

Area descriptor Speed (km/hr)Nutrient product applied

No. of  rows 

treated by 

implement

Rate of fuel use (L/ha) 
Fuel use 

(L/operation) 

S
y
n

th
e

ti
c 

fe
rt

il
is

e
rs

Synthetic fertilisers (kg)

Total K available (kg)

Ameliorants (t)

Width 

treated by 

implement  

(m)

Implement used Machinery used 

Load factor 

(Heavy =1.2, 

Normal=1.0, 

Light=0.8)

No. of passes

Mill by-products / organic fertilisers (m
3
)

Summary  of nutrients applied

Total S available (kg)

Nitrogen applied (kg/ha) Phosphorus applied (kg/ha) Potassium applied (kg/ha) Sulphur applied (kg/ha)
Total N available 

(kg)

Total P available 

(kg)
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4. Pest Management 

4.1  Practices

4.2 Pesticides applied 

Herbicides

Area descriptor
Name of herbicide 

product
Time of application 

Area treated (ha) 

OPTIONAL
No. of applications

Application rate 

of herbicide 

product  (L/ha or 

kg/ha) 

Units (kg/ha or 

L/ha)

Active 

ingredient

 (Al 1)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

Active 

ingredient

 (Al 2)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

Plant cane Powermax Cane knockout 1 6.3 L/ha Glyphosate 540 3.40 68.0 0.0 0.0

Plant cane Gesapax Spike 1 8 L/ha Atrazine 250 2.00 80.0 Ametryn 250 2.0 80.0

Plant cane Gramoxone Spike 1 1 L/ha Paraquat 250 0.25 5.0 0.0 0.0

Plant cane Velpar K4 Out of hand 1 3.44 L/ha Diuron 468 1.61 32.2 Hexazinone 132 0.5 9.1

Plant cane Gramoxone Out of hand 1 1.5 L/ha Paraquat 250 0.38 7.5 0.0 0.0

Plant cane Amicide 625 Out of hand 1 1.44 L/ha 2,4 D 625 0.90 18.0 0.0 0.0

0.00 0.0 0.0 0.0

Ratoon cane 1 0.28 kg/ha Diuron 900 0.25 20.2 0.0 0.0

Ratoon cane 1 1.5 L/ha Paraquat 250 0.38 30.0 0.0 0.0

Ratoon cane 1 3.4 L/ha Diuron 468 1.59 127.3 Hexazinone 132 0.4 35.9

Ratoon cane 1 1.5 L/ha Paraquat 250 0.38 30.0 0.0 0.0

Ratoon cane 1 1.44 L/ha 2,4 D 625 0.90 72.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

Insecticides

Area descriptor
Name of insecticide 

product
Time of application 

Area treated (ha) 

OPTIONAL
No. of applications

Application rate 

of insecticide 

product  (L/ha or 

kg/ha) 

Units (kg/ha or 

L/ha)

Active 

ingredient

 (Al 1)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

Active 

ingredient

 (Al 2)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

Fungicides

Area descriptor
Name of fungicide 

product
Time of application 

Area treated (ha) 

OPTIONAL
No. of applications

Application rate 

of fungicide 

product  (L/ha or 

kg/ha) 

Units (kg/ha or 

L/ha)

Active 

ingredient

 (Al 1)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

Active 

ingredient

 (Al 2)

AI content

(g/L or g/kg) 

Application 

rate

(kg/ha )

Total applied 

(kg Al) 

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.0

Active Ingredient 1

Active Ingredient 2

Active Ingredient 2

Active Ingredient 1

Active Ingredient 1 Active Ingredient 2

Pest management practices Best practice
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4.3 Machinery operations for pesticide management

Fuel type % used

Diesel 100%

Biodiesel 0%

Total must be 100% 100%

Tool's estimate User's estimate 

Plant cane Roundup Boom spray Small tractor (80HP) Boom spray 0.8 1.0 6.0 4.0 8.0 3 50

Plant cane Boom spray Medium tractor (115HP) Multiweeder 0.8 2.0 4.5 3.0 5.0 82 1,636

Plant cane Atradex / Dual Gold / Gramoxone Small tractor (80HP) Spray rig - boom spray 0.8 1.0 6.0 4.0 8.0 13 267

Plant cane Medium tractor (115HP) Multiweeder 0.8 1.0 4.5 3.0 5.0 41 818

Plant cane Velpar/Gramoxone/2,4D Small tractor (80HP) Spray rig - boom spray 0.8 1.0 6.0 4.0 8.0 13 267

Ratoon cane Velpar/Gramoxone/2,4D Small tractor (80HP) Spray rig - boom spray 0.8 2.0 6.0 4.0 8.0 27 2,133

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

0.0 0 0

Total fuel use (L) 5,170

Machinery used Implement used 

Load factor 

(Heavy =1.2, 

Normal=1.0, 

Light=0.8)

Fuel use 

(L/operation) 

Width treated 

by implement  

(m)

Area descriptor
Speed 

(km/hr)
Method

Rate of fuel use (L/ha) 
Pesticide product(s) 

applied 

Number of  

rows treated by 

implement

No. of passes
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5. Harvesting 

5.1 Harvest and haulout operations

Fuel type % used

Diesel 100%

Biodiesel 0%

Total must be 100% 100%

Tool's estimate User's estimate

Plant cane Contract cane harvester 1.04 2,284

Ratoon cane Contract cane harvester 1.16 8,468

Break crop 0.00 0

Interrow crop 0.00 0

5.2 Cane harvester efficiency and sugar loss

Tool's estimate User's estimate

Plant cane 4.5’-5' fan 800 0.56 1.2

Ratoon cane 4.5’-5' fan 800 0.56 4.1

5.3 Fate of harvest residues

% removed % burnt pre-harvest % burnt post-harvest % retained in the field

Plant cane Plant cane (following fallow) (1yr) Burnt cane harvesting 90% 10% 100%

Ratoon cane Ratoons  (1 yr) Burnt cane harvesting 90% 10% 100%

Break crop 0

Interrow crop 0

In-field sugar loss

 (t sugar)
Area descriptor Fan type

Fate of harvest residues Total (must 

equal 100%)
Area descriptor Crop type

Fan speed (RPM)

Harvesting practice

Rate of in-field sugar loss during harvest

 (kg sugar/t cane) Wet harvest days (%)

20%

Rate of fuel use for harvest and haulout (L/ t crop) 
Area descriptor Machinery usedArea harvested (ha) OPTIONAL Fuel use (L/operation)
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6. Water management

6.1  Irrigation practices

Type of irrigation system Area serviced (ha)

Travelling gun 100

gallons kL ML

1,000 4.55 0.005

L/sec kL/hr ML/hr

1,000 3,600 3.6

6.2 Volumes of water pumped

Irrigation

Pump / outlet descriptor Type of irrigation Water source
Area irrigated 

(ha)

Application 

rate (ML/ha)

Tool's estimate 

(ML)

Pumping rate 

(ML/hr)

Pumping 

duration                      

(hr/ operation)

No. of 

pumping 

operations

Tool's estimate 

(ML)

User’s estimate of 

volume applied 

(ML) OPTIONAL

Volume applied 

to non-cane 

crops (ML)

Pump 1 Travelling gun Ground 100.0 3 300 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

Other water pumping operations

Pump / outlet descriptor Pumping activity Water source
Pumping rate 

(ML/hr)

Pumping 

duration                      

(hr/ operation)

No. of pumping 

operations

Tool's estimate 

of volume 

pumped (ML)

User’s estimate 

of total volume 

pumped (ML)

0

0

0

Water source 
Water pumped (ML)

 (total)

Water pumped (ML)

 (allocated to cane)

Dam 0 0

Ground water 300 300

River 0 0

Irrigation scheme 0 0

Water use for irrigation 300 300

Water reclamation 0

Dawatering 0

Other water pumping 0

Calculator for converting units of volumes and flow 

Ir
ri

g
a

ti
o

n
O

th
e

r

If application rate (ML/ha) IS KNOWN, use these 

columns to estimate water applied.

If application rate IS NOT KNOWN,  use these columns to estimate 

water applied.

Summary of water extraction and pumping
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6.3 Energy use for water pumping

Fuel type % used

Diesel 100%

Biodiesel 0%

Total must be 100% 100%

Descriptor of pumping 

operation
Volume pumped (ML)

Energy source for pump

 (if pressured added at the 

farm) 

Head pressure  

(m) 

Pumping 

efficiency (%)

Tool's estimate of 

pumping energy (L 

or kWh)

Units 

User's estimate 

of energy use (L 

or kWh) 

OPTIONAL

Travelling gun 300 Electricity 97.0 60% 132,163 kWh

0 0 0

0 0 0 30 207 20.7

0 0 0 Typical head pressures for irrigation systems:

0 0 0 Furrow (river) - 10m

0 0 0 Furrow (bore) - 45m

0 0 0 Centre pivot / linear move (river) - 40m

0 0 0 Centre pivot / linear move (bore) - 70m

0 0 0 Overhead spray (river) - 55m

0 0 0 Overhead spray (bore) - 65m

0 0 0 Traveller, medium pressure (river) - 85m

0 0 0 Traveller, medium pressure (bore) - 90m

0 0 0 Traveller, high pressure  - 120m

Drip - 50m

Type of fuel 
Energy used for irrigation

 (total)

Energy used for irrigation

 (allocated to cane)

Energy used for 

other pumping

Diesel (L) 0 0 0

Electricity (kWh) 132,163 132,163 0

psi

O
th

e
r

Tool to convert units of pressure

(from psi to meters (m) )

Summary of energy use for water management

kPa m

Ir
ri

g
a

ti
o

n
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7. Other activities 
7.1 Headland slashing and management

Fuel type % used

Diesel 100%

Biodiesel

Total must be 100% 100%

Tool's estimate User's estimate 

5 Small tractor (80HP) Slasher 0.8 3 3 60

0

0

7.2 Farm vehicle use

Fuel type used for diesel vehicles % used
Fuel type used for petrol 

vehicles
% used

Diesel 100% Petrol 100%

Biodiesel 0% Bioethanol 0%

Total must be 100% 100% Total must be 100% 100%

Tool's estimate User's estimate 

Motor bike or quad 500 8.0 20.0 100

Diesel vehicle (2WD or 4WD) 10,000 11.5 15.0 1,500

0.0 0

0.0 0

Diesel vehicles 1,500

Petrol vehicles 100

Total 1,600

Operating rate 

(ha/hr) 

Rate of fuel use (L/ha) 

Vehicle fuel efficiency (L/100km)

Farm vehicle 

Distance travelled 

over growing period 

(km)

Fuel use (L) 

Load factor (Heavy =1.2, 

Normal=1.0, Light=0.8)
Area treated (ha) Machinery used Implement used 

No. of times 

treated over 

growing period
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8. Emission factors

8.1 Environmental emission factors used in the assessment

Default EF Unit Source User's EF Source / Comment

0.0125 kg N2O-N/kg N applied DCCEE, 2010

0.0100 kg N2O-N/kg N redeposited DCCEE, 2010

0.0125 kg N2O-N/kg N leached/ ruoff DCCEE, 2010

0.1313 kg N/kg N surface-applied Chapman, et al., 1995

0.2313 kg N/kg N surface-applied Chapman, et al., 1995

0.0875 kg N/kg N surface-applied Chapman, et al., 1995

0.1625 kg N/kg N surface-applied Chapman, et al., 1995

0.3960 kg CO2/kg limestone applied DCCEE, 2010

0.4530 kg CO2 /kg dolomite appied DCCEE, 2010

Nitrogen (N) fraction prone to runoff/ leaching 0.6560 kg N/kg N applied DCCEE, 2010

0.3000 kg N/kg N applied DCCEE, 2010

0.1280 kg P/kg P applied Bloesch et al (1997)

0.3000 kg AI/kg AI applied Estimate

0.5000 kg sucrose/kg in-field sugar loss EstimateE
m

is
si

o
n

s 
to

 w
a

te
r

Species lost to the environment

E
m

is
si

o
n

s 
to

 a
ir

Ammonia (NH3) from volatilisation of dunder-N surface-applied to bare soil

Ammonia (NH3) from volatilisation of dunder-N surface-applied to trash blanketed soil

CO2 from carbonation of limestone (CaCO3)

Emission factors (EF) used in the assessment

Pesticide fraction sprayed to soil

Sugar loss fraction exported to runoff in post-harvest rainfall events

Nitrous oxide (N2O) from direct denitrification of applied nitrogen (N)

Nitrous oxide (N2O) from indirect denitrification of redeposited nitrogen (NH3 and NOx)

Nitrous oxide (N2O) from indirect denitrification of nitrogen lost through leaching and runoff

Ammonia (NH3) from volatilisation of fertiliser-N surface-applied to bare soil

Ammonia (NH3) from volatilisation of fertiliser-N surface-applied to trash blanketed soil

CO2 from carbonation of dolomite (CaMg(CO3)2)

Nitrogen (N) exported via runoff and leaching 

Phosphorous (P) exported via runoff
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9. Input summary

1. Farm details Farm name:

Scenario:
0.013

0.010

0.013

0.131

0.231

0.088

0.163

Assessor's name
0.396

Assessment date: 28/05/2013 0.453

CaneLCA version: V1.01 (Issued 05/05/2013) 0.300

0.128

Farm areas included in 

the assessment:
Area identifier Area (ha)

Harvested 

production (t)

0.300

Plant cane 20 2,200 0.500

Ratoon cane 80 7,300

Break crop 0 0 Assets in service: Machinery (units): Tractors 3 0.075 kg tractor / t cane

Interrow crop 0 0 Cane harvesters 1 0.003 kg cane harvester / t cane

Fallow 20 0 Other harvesters 0 0.000

Headland 5 0 Trucks 1 0.001 kg truck / t cane

Other 0 0 Planes 0 0.000

Total farm area: 125 9,500 Helicopters 0 0.000

Implements 13 0.043 kg implement / t cane

Row spacing (m): 1.5 Travelling gun 100 0.011 ha travelling gun irrigation / t cane 

Soil management: Meeting code of conduct Furrow 0 0.000

Nutrient management: Meeting code of conduct Hand shift 0 0.000

Pest management: Best practice Travelling boom 0 0.000

Irrigation: Travelling gun Centre pivot 0 0.000

Lateral move 0 0.000

Drip irrigation 0 0.000

Plant cane Ratoon cane Break crop Interrow crop Fallow Headland Other Calculated parameters

2. Fuel use
Soil work

Soil work for crop establishment Diesel / bio-diesel L 3,624 460 0 0 1,150 0 0 0.55 L diesel / t cane (soil work)

Nutrient management
Applying nutrient products Diesel / bio-diesel L 208 383 0 0 0 0 0 0.06 L diesel / t cane (nutrient app.)

Pest management Applying pesticides and weed 

control
Diesel / bio-diesel L 3,037 2,133 0 0 0 0 0 0.54 L diesel / t cane (pesticide app.)

Harvesting L 2,284 8,468 0 0 1.13 L diesel / t cane (harvest / haulout)

Headland slashing Diesel / bio-diesel L 0.01 L diesel / t cane (slashing)

Diesel / bio-diesel L 0.16 L petrol / t cane (farm vehicles)

Petol / ethanol L 0.01 L diesel / t cane (farm vehicles)

Total farm fuel use Diesel / bio-diesel L 2.45 L diesel / t cane (total)

Petol / ethanol L 0.01 L petrol / t cane (total)

kg N2O-N/kg N leached/ ruoff

kg N/kg N surface-applied

kg N/kg N surface-applied

Pesticide fraction sprayed to soil

kg N/kg N applied

kg CO2/kg limestone applied

CO2 from carbonation of dolomite (CaMg(CO3)2) kg CO2 /kg dolomite appied

Nitrogen (N) exported via runoff and leaching 

for on-farm 

tractor, truck and 

vehicle operation

kg N/kg N surface-applied

Species lost to the environment

Nitrous oxide (N2O) from indirect denitrification of nitrogen lost through leaching 

and runoff

Ammonia (NH3) from volatilisation of fertiliser-N surface-applied to bare soil

Ammonia (NH3) from volatilisation of fertiliser-N surface-applied to trash 

blanketed soil

Ammonia (NH3) from volatilisation of dunder-N surface-applied to bare soil kg N/kg N surface-applied

Nitrous oxide (N2O) from indirect denitrification of redeposited nitrogen (NH3 and 

NOx)

Hypothetical 0

kg AI/kg AI applied

kg P/kg P applied

kg sucrose/kg in-field sugar loss

kg N2O-N/kg N applied 

kg N2O-N/kg N redeposited

1,500

100

100

Other activites

23,308

Nitrous oxide (N2O) from direct denitrification of applied nitrogen (N)

Marguerite Renouf

60

0

Emissions to 

water:

Ammonia (NH3) from volatilisation of dunder-N surface-applied to trash blanketed 

CO2 from carbonation of limestone (CaCO3)

Emissions to air:

8. Emission 

factors

110

91

0

Harvested yield (t/ha)

Hypothetical

Sugar loss fraction exported to runoff in post-harvest rainfall events

Phosphorous (P) exported via runoff

Comments: 0

Irrigation 

infrastructure (ha):

Cane production:

0

0

0

Farm vehicles

Harvest and haulout of cane and break crops

Practices employed:
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Plant cane Ratoon cane Break crop Interrow crop Fallow Headland Other Calculated parameters
Mill by-products and Dunder m

3 0 0 0 0 0 0 0 0.00

organic fertilisers Mill mud m
3 0 0 0 0 0 0 0 0.00

Ash m
3 0 0 0 0 0 0 0 0.00

Mill mud/ ash mix m
3 0 0 0 0 0 0 0 0.00

Syntheic fertilisers Urea kg 2,478 23,508 0 0 0 0 0 2.74 kg urea / t cane

Diammonium phosphate 

(DAP)
kg 7,361 8,384 0 0 0 0 0 1.66 kg DAP / t cane

Potassium chloride (KCl) kg 9,168 18,794 0 0 0 0 0 2.94 kg KCl / t cane

Ammonium sulphate 

(Granam)
kg 793 8,128 0 0 0 0 0 0.94 kg Gran-am/ t cane

Ameliorants Lime (agricultural) t 40 0 0 0 0 0 0 0.00 t lime / t cane

Dolomite t 0 0 0 0 0 0 0 0.00

Gypsum t 0 0 0 0 0 0 0 0.00

N sources Organic fertilisers / mill by-

products
kg 0 0 0 0 0 0 0 0.00

Synthetic fertilisers kg 2,880 14,432 0 0 0 0 0 1.82 kg N from fertilisers / t cane

Nitrogen fixation by 

legume crops
kg 0 0 0.00

Crop residues (cane and 

break crops)
kg 110 365 0 0 0.05 kg N from crop residues / t cane

Total N N kg 2,990 14,797 0 0 0 0 0 1.87 kg N applied (total)/ t cane

Total P P kg 1,728 1,968 0 0 0 0 0 0.39 kg P applied / t cane

Total K K kg 4,800 9,840 0 0 0 0 0 1.54 kg K applied / t cane

Total S S kg 192 1,968 0 0 0 0 0 0.23 kg S applied / t cane

Shipping overseas frieght tkm 139,748 507,625 0 0 0 0 0 68.14 tkm shipping / t cane

Truck (articulated) general road freight tkm 5,440 14,518 0 0 0 0 0 2.10 tkm bulk rail / t cane

Rail bulk rail freight tkm 11,042 12,576 0 0 0 0 0 2.49 tkm articulated truck / t cane

Rigid truck 25t load tkm 429 144 0 0 0 0 0 0.06 tkm rigid truck (25t load) / t cane

12t load tkm 0 0 0 0 0 0 0 0.00

5t load tkm 0 0 0 0 0 0 0 0.00

Nitrous oxide (N2O) to air from applied N kg 56.6 283.5 0.0 0.0 0.0 0.0 0.0 0.04 kg N2O from applied N/ t cane

from crop residues kg 1.4 4.6 0.0 0.0 0.0 0.0 0.0 0.00 kg N2O from residues / t cane

from leaching / runoff kg 11.1 55.8 0.0 0.0 0.0 0.0 0.0 0.01 kg N2O from leached/runoff N / t cane

from redeposition of 

volatilised N
kg 0.6 3.0 0.0 0.0 0.0 0.0 0.0 0.00 kg N2O from redeposited N / t cane

Carbon dioxide (CO2) to air from lime / dolomite kg 15,840.0 0.0 0.0 0.0 0.0 0.0 0.0 1.67 kg CO2 from lime/ dolomite / t cane

N to water to leaching / runoff kg 566.8 2,840.2 0.0 0.0 0.0 0.0 0.0 0.36 kg N to runoff / t cane

P to water to runoff kg 221.2 251.9 0.0 0.0 0.0 0.0 0.0 0.05 kg P to runoff / t cane

Transport effort for 

supplying nutrients

Nutrient products 

applied

Nutrients applied

Emissions to the 

environment

3. Nutrient 

management
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Plant cane Ratoon cane Break crop Interrow crop Fallow Headland Other Calculated parameters
Herbicides 2,4 D kg 18.0 72.0 0.0 0.0 0.0 0.0 0.0 9.47 g 2,4 D/t cane

Ametryn kg 80.0 0.0 0.0 0.0 0.0 0.0 0.0 8.42 g ametryn/t cane

Asulam kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Atrazine kg 80.0 0.0 0.0 0.0 0.0 0.0 0.0 8.42 g atrazine/t cane

Diuron kg 32.2 147.5 0.0 0.0 0.0 0.0 0.0 18.91 g diuron/t cane

Fluroxypyr kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Glyphosate kg 68.0 0.0 0.0 0.0 0.0 0.0 0.0 7.16 g glyphosate/t cane

Hexazinone kg 9.1 35.9 0.0 0.0 0.0 0.0 0.0 4.74 g hexazinone/t cane

Imazapic kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Isoxaflutole kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

MCPA kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Metolachlor kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Metribuzin kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

MSMA kg 12.5 60.0 0.0 0.0 0.0 0.0 0.0 7.63 g MSMA/t cane

Paraquat kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Pendimethalin kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Trifluralin kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Insecticides Aldicarb kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Carbaryl kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Chlorpyrifos kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Fipronil kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Imidacloprid kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Fungicides Mercury (Memc) kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Propiconazole kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Herbicide AI to runoff kg 89.9 94.6 0.0 0.0 0.0 0.0 0.0 19.43 g herbicide AI/ t cane

Insecticide AI to runoff kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Fungicide AI to runoff kg 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00

Shipping overseas frieght tkm 3,598 3,784 0 0 0 0 0 0.78 tkm shipping / t cane

Articulated truck general road freight tkm 1,187 1,299 0 0 0 0 0 0.26 tkm truck / t cane

Rigid truck general road freight tkm 12 13 0 0 0 0 0 0.00 tkm truck / t cane

5. Harvesting Removed % 0% 0% 0% 0%

Burnt pre- or post-harvest % 90% 90% 0% 0%

Retained % 10% 10% 0% 0%

Methane (CH4) to air from cane burning kg 177 589 0 0 0 0 0 0.08 CH4 from cane burning / t cane

Nitrous oxide (N2O) to air from cane burning kg 11 38 0 0 0 0 0 0.01 N2O from cane burning / t cane

Nitrogen oxides (NOx) to air from cane burning kg 656 2,176 0 0 0 0 0 0.30 NOx from cane burning / t cane

Carbon monoxide (CO) to air from cane burning kg 6,919 22,958 0 0 0 0 0 3.14 CO from cane burning / t cane

Volatile organic compounds 

(VOC) to air
from cane burning kg 404 1,339 0 0 0 0 0 0.18 NMVOC from cane burning / t cane

Sugar loss to water from harvesting kg 123 408 0.06 kg sugar loss / t cane

Water pumped Water extracted Dam ML 0

Ground ML 32 kL ground water / t cane

River ML 0

Irrigation scheme ML 0

Total ML 32 kL total water extracted / t cane

Water reclamation ML 0

Dewatering ML 0

Electricity for pumping kWh 13.91 kWh electricity / t cane

Diesel for pumping L 0.000

0

Energy for pumping

Emissions to the 

environment

Pesticide active 

ingredients (AI) 

applied

300

132,163

300

0

0

0

0

6. Water 

management

Fate of harvest 

residues

Emissions to the 

environment

4. Pest 

management

Other water management 

activities

Transport effort for 

supplying  pesticides
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10. Results

Farm name:

Scenario:

Date:

Environmental profile of the sugarcane operation (% of expected maximums for sugarcane growing in Australia) Eco-efficiency Rating

Fossil fuel use

Carbon footprint

Water use

Tractor, truck, vehicle operation Fuel use Water management Energy for pumping water on farm

Nutrient management Nitrous oxide (N2O) from denitrification of N (to air) Water supply (including energy for upstream pumping of water)

Carbon doxide (CO2) from carbonation of lime (to air) Capital goods Production of machinery

Nutrient (N and P) emissions (to water) Production of on-farm irrigation infrastructure

Production of synthetic fertilisers and ameliorants Transport Transport of fertilisers (shipping from overseas)

Pesticide management Emissions of herbicide (to water) Transport of fertilisers and ameliorants (road freight)

Emissions of insecticide (to water) Transport of fertilisers and ameliorants (rail freight)

Emissions of fungicide (to water) Transport of fertilisers and ameliorants (local truck delivery)

Production of pesticides Transport of pesticides (shipping and road freight)

Harvesting Cane burning emissions (to air)

Organic emissons (to water) from sugar loss

Cane harvester operation

Harvester operation for other crops

Water quality risk (from 

toxic substances)

The eco-efficiency ratings to the right of the graph give a simple indication of the relative eco-efficiency of the assessed farm – a 5-star rating being 

the best.

The colour coding on the bars shows the sources of environmental impacts. Click on the coloured sections to identify the corresponding activity from 

the legend below.

 The total length of each bar represents the scale of the impact compared with expected industry maximums.  For example, a 50% result for carbon 

footprint means the assessed farm has a carbon footprint that is 50% less than the expected highest for the industry, per tonne of harvested cane.

The graph shows the environmental profile of the assessed farm for five key environmental indicators.

Water quality risk (from 

nutrients)

Hypothetical

Hypothetical

28/05/2013

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Water quality risk (from toxic substances)

Water quality risk (from nutrients)

Water use

Carbon footprint

Fossil fuel use
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QUESTIONS ANSWERED BEFORE USING CaneLCA 
 

1. User identifiers 

Which of the following best identifies your role? You can tick more than one. 

N
o

. 
o

f 

e
v
a

lu
a

to
rs

 

 

Sugarcane farmer (3) 

Agricultural extension advisor 4 

Agronomist (1) 

Policy personnel from sugar industry association  

Personnel from sugar milling and manufacturing company 2 

Personnel from natural resource management body  

Researcher 1 

Government officer 1 

Other? – describe your role here 

 

 

 

Which of the following best identifies the region(s) for the cane growing scenario(s) 

you will assess for the evaluation? You can tick more than one. 

N
o

. 
o

f 

e
v
a

lu
a

to
r 

Far North QLD  

Herbert 2 

Burdekin 3 

Central QLD (Proserpine to Sarina)  

Southern QLD (Bundaberg to Rocky Point) 1 

Northern NSW  

General - no particular region 2 

Other? – describe the assessed region here 

 

 

 

Which of the following best identifies the scenario assessed for the evaluation, and 

the sources of data? 

N
o

. 
o

f 

e
v
a

lu
a

to
r 

Scale 
A single farming operation made up of different crop classes 5 

A region made up of different farming operations  

Data source 

Real data 2 

Typical data 2 

Hypothetical (estimated) data 1 

Version 

used 
I started with the PRE-FILLED version of the tool 1 

I started with the BLANK version of the tool 4 

Assessment not undertaken; data not entered; features of the tool reviewed only. 

 
3 

Description of scenarios: 

 

A single farm from a large farming operation in the BRIA area using full cultivation for 

 

 

A 

CaneLCA Eco-Efficiency Calculator 

User evaluation 

CaneLCA Eco-Efficiency Calculator 

USER EVALUATION  

Summary of evaluator responses 
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2 
 

plant establishment and minimum or zero cultivation for ratoons, no fallow. 

 

The evaluator’s own sugarcane farm in the Herbert. 

 

Large farm in the Burdekin. 

 
Data not entered. Only reviewed some aspects - fuel use and irrigation energy 

aspects. 

 

Made-up estimates just to play around with the tool. 

 
Data not entered. Only reviewed some aspects – irrigation infrastructure and the use 

and interpretation of the results. 

 

The evaluator’s own sugarcane farm (240ha) farm in the Burdekin. 

 
Data not entered. Only reviewed some aspects – irrigation. 

 

 

 

B 

 

C 

 

D 

 

 

E 

 

 

F 

 

 

G 

 

H 

 

QUESTIONS ANSWERED DURING USE OF CaneLCA 

Italicised comments in parentheses are additional comments obtained from the evaluators in follow-up phone calls 

seeking further clarification. 

Data entry (Sheets 1 – 8) 

1
 S

tr
o

n
g

ly
 a

g
re

e
 

 2
. 

M
o

st
ly

 a
g

re
e

 

3
. 

N
e

u
tr

a
l 

4
. 

P
a

rt
ly

 a
g

re
e

 

5
. 

D
o

 n
o

t 
a

g
re

e
  

C
a

n
’t

 c
o

m
m

e
n

t 

I could easily understand the data entry requirements from the instruction in the tool and 

the user manual. 
1 4  1

A
  1

F
 

I was able to provide all of the required data without too much effort. 2 2  2
A
  1

F
 

I was able to choose the appropriate items from the drop-down lists.  2 1 2
A,D

 1
C
 1

F
 

The values calculated by the tool seemed accurate. 1
D
 1 1  1

A
 3

E,F,G
 

Comments for FARM DETAILS (Sheet 1): 

A 

Fuel use calculations seemed wrong in Tables 4.5 and 5.3 

This sheet was straight forward and easy to fill in. Al though having implements designated by weight was a bit odd and I had to guess how 

much things would weigh. (Consider asking the user to list all implements, possibly up to 10 items, and then the tool automatically 

categorises them by weight).  The cane harvested for the farm could auto-fill from the summary table. 

B 

Print is hard to read, particularly entered data 

 

C 

Farm info (plant and ratoon areas) did not carry through to other sheets. (Opportunity for more pre-population of data fields). 

 

D 

Further to comment received by reviewer A about estimating mass of tractors, there is an easy correlation between power rating (kW) and 

tractor mass. This information, with reference has been provided. 

Check that the background LCI data set used for manufacture of tractors and implements assumes a recycled content of steel. 

 

E 

Region and state – better if these are linked to minimise confusion. At present can choose Bundagerg (should it be Budaberg?) and NSW or 

WA (if there is such a region). 

Provide typical yield range as guidance for each type of Plant/Ratoon Canes for novices like me, so I don’t enter ridiculous numbers? 

Suggest add lifespan limits of farm assets, also if a farm asset is chosen, one must enter a lifespan. Contract harvester – can % allocated to 

contract harvester be > 100%?  

 

F 

Are the embodied impacts of irrigation infrastructure (pipework etc.), significant. Is it worth including? This can be tested with the following 

examples: 

-  for a farrow system; 900m of pipe/100ha; 500mm diameter polyethylene pipe at 20kg/m, with an expected lifespan of 50 years. 
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PVC no longer used for pipework – only polyethylene. 

 

Does the tool cater for drip irrigation infrastructure? The following information was provided based on David Cox’s new drip irrigation 

system: 

- Uses 16-32mm diameter polyethylene ‘tape’; 0.63mm wall thickness; 1 length per row or 1 per 2 rows (in dual row system); 

- Expected lifespan 12 years – 2 x 6year crop cycles. The polyethylene will last for a long time, but the lifetime if dictated by the 

emitters, which can get blocked and necessitate replacement of the tape; 

 

G 

Table 1.3 Farm assets 

Difficult to easily categorise the size of tractors / implements. Consider giving the user more flexibility in regards to the listing of tractors / 

implements, by having them insert their own names for tractors/ implements, instead of selecting from drop-down lists.  

 

Some farm assets associated with cane harvesting are missing from the drop-down lists for both on-farm and contract harvesting assets – 

trucks, bins, tippers (3-4 tonnes). Note: tippers are a piece of machinery not an implement 

 

It would be difficult for the user to know what the expected life span of contract harvesters are. Instead, consider using an average default 

figure (obtained from the Cane Harvesters Association) 

 

Comments for ASSESSMENT DETAILS (Sheet 2): 

A 

I didn’t really see the point of this sheet, and it was irritating to have to re-enter the same information that I had put in the first sheet. (The 

tool will most likely be used for assessing the whole farming rotation, and not for individual crops within the rotation. Therefore there won’t 

be a need for the user to separately enter details of the areas to be assessed. So consider integrating sheets 1 and 2, and have more auto-

filling into subsequent sheets, with the option to over-write if necessary).   

 

B 

In the drop-down lists of “Practice classes”, what is meant by “Transition to A-class”? As A-class is ‘aspirational’ and not well defined, it is 

difficult to be in transition to something that is not well defined.  

 

E 

Crop Class row heights  too small, can’t see the words properly 

Add references as to where the emission factors are obtained from? 

 

G 

Table 2.2 Areas to be assessed 

The purpose of defining the areas to be assessed is not well explained. Consider auto-populating this table with the production data entered 

in Sheet 1, with the option to over-write this information if necessary. 

 

 

Comments for SOIL MANAGEMENT (Sheet 3): 

A 

The implement list needs to be tidied up: 

• put all of the same machinery together eg put the discs and the offset discs together; all the spray rigs together  

• spelling needs to be tidied up 

• there is no bed-former on the list despite it being an operation 

• need bigger implements for the Burdekin – the discs in my scenario are 48 plate but the largest option was 32 (and larger 

tractors) 

• having spray rigs as an option under the soil management is confusing because it isn’t an operation option but is a machine 

option 

(Improve drop-down lists by providing activity-specific implement lists rather than just the one long list used for everything,  cluster like 

implements, include larger tractors / wider implements) 

Where should I account for harvesters, bins and tractors used for planting? 

(Needs better instruction to advise users that harvesting activities are to be entered in the harvesting sheet). 

 

B 

Some cells in Table 3.2 are not showing the full drop-down list for ‘Type of machinery’. 

The following need to be added to the drop-down list of implements: 

- bed renovator (like a zonal cultivator – a disc implement) 

- stick planter (List currently has ‘billet planter’ and ‘planter dual-row’. Need to also have stick planter, and be more specific, 

including if they are dual row) 

The user cross checked their own records of annual fuel use against the tool’s estimate. Own estimate = 3,000-3,500 L/yr (does this include 

diesel used in farm vehicle?);  Tool’s estimate = 3,952 L/yr. Therefore tool seems to be over-estimating by 500-1,000L (13%) 

(It was annoying to have all the implements lumped into the one drop-down list. Needs operation-specific drop-down lists, which would 

make it quicker and easier) 
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C 

Type of machinery / implement options was restricted and not appropriate. 

(It didn’t include large / wide tractors / implements employed by very large farming operations. For example: 

-tool includes disc plough up to 24 plate – we use 56 plate (8m wide) plough and 200”(w) rotary hoe. 

-include tractors up to 350/400HP 

Suggest updating the lists with information from Jeff Tullburg and Craig Baillie ). 

 

D 

Implement drop-down list needs to be simplified into categories. Consider using the categories applied in the cotton farm energy tool (in 

the appendices of the report) or talk to Craig Baillie about if he has any similar categorisation for sugarcane. 

A simplified method for estimating specific fuel use and load factors can be used, which gives acceptable accuracy: 

Specific fuel use = rated power (kW) / 4  L/hr 

Load factors= 1.2 for heavy duty, 1 for normal duty, and 0.8 for light duty. 

The error from this simplified method is reasonable relative to the error many the many other variables. Aim for estimates to be within 

20% of measured values. 

 

E 

Data entry for ‘% used for soil work” should be limited to reasonable numbers (eg. 0 to 100%), at present can enter any number. 

Data entry of ‘Row spacing (m)’ – same comment, can enter –ve number at present. 

Some explanation for the ‘Practice Class for Soil Management’ – as provided in the User Manual. 

Need to restrict data entry to ‘relevant’ and ‘reasonable’ values, otherwise can enter any combinations and numbers, Rubbish in => 

Rubbish out. 

 

G 

Table 3.2  Machinery operations for soil work 

The drop-down lists are OK, but they limit flexibility, and are always going to need updating. Consider having the user insert their own 

names for tractors/ implements, instead of selecting from drop-down lists. This is the approach used in the FEAT tool. (Note from 

investigator: Entering the power rating for tractors, and the heavy/normal/light duty descriptors for the implements, would enable 

Guangan’s simplified fuel use estimation method to be applied).  

 

Practice classes (on all sheets) 

Practice class descriptors according to the ABCD Framework might not be relevant to some users. Consider allowing users to enter their 

own scenario descriptors. 

 

Comments for NUTRIENT MANAGEMENT (Sheet 4): 

A 

I don’t understand why dunder is an ameliorant not a fertiliser. Many growers here will apply Biodunder Hi N+P or another formulation but 

only refer to it as dunder which could cause confusion. 

For machinery operations the ratoons only gave me the option of a 35HP tractor or a spreader truck 

An application rate of t/ha is confusing for fertiliser as most fertiliser is applied as kg/ha or cubic metres (biodunder products).  Maybe look 

at keeping the ameliorants as t/ha and changing the fertiliser to kg/ha (a cubic metres option for biodunder would also be good). 

Need more heading lines because it is a big sheet – having to freeze the panes so I knew what I was filling in was a nuisance  

Why are the delivery distances locked for synthetic fertilisers? 

 

B 

Table 4.2. No allowance for liquid fertilisers or custom blends. 

Table 4.2. Minerals applied – truck used – doesn’t work (?) 

Table 4.3. Synthetic fertiliser – S and P content of fertiliser – doesn’t work (?) 

Table 4.3 Minerals – calculation of total amount of Ca applied – doesn’t work 

Table 4.5. Fuel use for operation of a bag lifter doesn’t work. 

Entered machinery operations for fertiliser application twice in nutrient management sheet and soil management sheet (Needs 

clarification that if fertiliser is applied as part of soil work, it doesn’t need to be re-entered in nutrient management, and that fertiliser 

application operations are not entered into the soil work sheet). 

 

C 

No scope for entering enriched Bio-dunder (i.e. dunder with NPKS added. It was inputted assuming it was applied as solid fertiliser. Needs 

clarification about this. Howe to account for added nutrient. 

 

E 

Limit the numbers that can be entered to reasonable numbers (eg. 0 to 100%). At present can enter –ve and > 100% 

Limit ‘Area treated’ to < those in section 2.2?? ‘% remaining on the surface after application’ same comment as 4.1 

 

F 

Losses of ammonia from dunder application (based on Champan reference) are a bit old. Check for updates.  

 

G 

Table 5.2 Pesticides applied 
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This is the sheet I found most difficult. Entering the name and content of pesticide active ingredients (AI) might be difficult for some users.  

May need to go looking elsewhere to find the information. (Note from investigator: the user will only be aware of the web links to the 

pesticide register if they look in the manual, which most people may not do. So make provide the web link in this sheet of the tool instead, 

so it is more obvious). 

 

Comments for PEST MANAGEMENT (Sheet 5): 

A 

I ran out of space and couldn’t put all of the herbicides for ratoon cane. 

In my scenario all of the spraying operations are performed by a contractor with a self-propelled spray rig – I put it down as a tractor and 

high clearance boom. 

I found it monotonous to have to keep retyping information. 

The manual mentions entering the area applied to – but there was no-where to do this. 

5.3 the machinery operations enter as pale grey which means you can’t see them until the cell is finalised. 

 

B 

Entered machinery operations for pesticide application in pest management sheet and in soil management sheet (Again, needs 

clarification that if pesticide is applied as part of soil work, it doesn’t need to be re-entered in nutrient management, and that pesticide 

application operations are not entered into the soil work sheet). 

 

C 

Did not allow for spray coup – a dedicated high-clearance vehicle for large areas, which treats 15 rows at a time. 

Also, aerial spraying of pesticides can be used if it’s been very wet and a vine problem needs to be treated (i.e. difficult to get over with a 

tractor). Information about aerial crop spraying from: 

- Liddles of Mt. Tully / Innisfail 

- Blanch of Ingham 

 

E 

Suggest ‘self-population’ of ‘Area descriptors’ cells using data from section 2.2. Limit data entry to relevant range of values (can enter –ve 

numbers). 

Is column ‘Implement used’ relevant here? 

 

F 

Are the embodied impacts of pesticide production significant? 

 

 

 

Comments for HARVESTING (Sheet 6): 

A 

An easy sheet.  Copying through the areas of plant and ratoon from sheet 1 (or2) would be good. 

There is an error on my sheet and I couldn’t change anything in table 6.4 

 

E 

Area harvested should be < section 2.2?? 

Suggest ‘self-population’ of ‘Area descriptors’ cells using data from section 2.2. 

Limit totals of % numbers for each row to < or = 100%, disallow –ve number entries. 

 

 

Comments for WATER MANAGEMENT (Sheet 7): 

A 

I got really confused with the inflow rate – kL/ha is a bad unit to start with, should be either ML/ha or mm.   

With furrow irrigation we generally refer to the flow rate per row (L/sec) which doesn’t calculate out if you just put that in! 

A conversion from gallons per hour to ML/hr would be useful. 

(In BRIA water mostly fed by gravity feed and bores not commonly metered. Therefore many farmers may not know or record the volumes 

of water used on their farm, therefore would not have the numbers on enter into this sheet. The tool needs to account for these 

circumstances. Consider providing some default values that the user could choose from.) 

 

C 

What about footprint of scheme water? Consider including embodied impacts of elevating irrigation water prior to delivery to the farm 

gate. Contact the water boards, eg. SunWater. 

 

How does the tool account for / handle reclaimed water. For example, the assessment farm uses 8ML/ha, 15% of which is lost to tailings 

and then reclaimed. Need clarification about what volumes are to be entered (net of water reclamation). 

 

D 

Check the irrigation energy use estimated by the tool against the following rule of thumb - roughly, 1 ML/m water pumped consumes 4 

kWh electricity or 1 L diesel. 
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E 

Limit ranges of data entry. Unclear the significance of ‘Region of irrigation scheme’ column. 

Limit values for ‘Head pressure’ and ‘Pump Efficiency’ to reasonable ranges. The notes on Pump efficiency is useful, but should link this to 

data entry based on energy source chosen. 

If one choose ‘other pumping’, under type of machinery, there is no option for pumps!! 

When irrigation volumes were estimated on Sheet 7, no water use showed up on the results graph. 

 

F 

Does the tool cater for operation of drip irrigation systems? The following information was provided based on David Cox’s new drip 

irrigation system: 

- Needs high pressures (40m head); 

- Pressurised by diesel at the moment as no power, however most commonly powered by electricity; 

- Large expected energy costs, but benefits are less water use, less N, P runoff (including from heavy rainfall events), and less N2O 

loss as N is applied in small doses so little surplus hanging around prone to loss. 

 

H 

Many users would not use the flowrates (ML/hr), pumping duration (hr), and no. of operations to estimate water use. Those would 

probably know the application rate (ML/ha). So also insert fields for ML/ha and area irrigated (ha). Retain the other method for those that 

have no idea and need to work out some sort of estimate. 

 

 

Comments for OTHER ACTIVITIES (Sheet 8): 

A 

(Data not entered in this section, as I ran out of steam by this stage). 

 

C 

Hot water treatment of seed cane undertaken centrally by Productivity Boards. Consider including seed cane as an input with embodied 

impacts, if found to be significant. Information could be obtained from the Burdekin Productivity Board who have recently installed an 

electrically-heated cane treatment systems. Most use heat from the mills for heating water. 

 

G 

Table 8.1 Headland slashing 

Range of implements for headland slashing in the drop-down list is limited (only a 6’ slasher). I use a 8’ slasher. As noted before, make this 

more flexible by enabling the user to enter their own descriptor.  

 

 

Input summary (Sheet 9) 
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I could understand the purpose of the input summary sheet.  5    2
D,F

 

The input summary helped me verify if data has been entered / calculated correctly. 2 2 1   2
D,F

 

The summary values reported in the input summary seem reasonable. 1 2 1  1
A
 2

D,F
 

 

Comments: 

A 

None of the fuel use numbers look right – quite often they say only 1L/ha or nothing (Fuel use estimates for nutrient application and pest 

management seem incorrect). 

 

D 

Didn’t complete an assessment, as only reviewed fuel use and irrigation energy aspects. 

 

F 

Didn’t complete an assessment, as only reviewed some aspects. 
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Results (Sheet 10) 
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I could understand the graph showing the eco-efficiency results. 1 2 2  1
B
 1

F
 

The eco-efficiency categories reported on the graph (fossil fuel use, carbon footprint, 

water use, water quality) are relevant and meaningful. 
 2 2 2

B,C
  1

F
 

I was able to understand the origins of impacts from the graph. 1 2  2
B
 1

C
 1

F
 

The breakdown of sources of impacts in the graph did not surprise me greatly. 1  2  1
C
 3

A,E,F
 

I understand what the eco-efficiency rating means.  3 1  2
B,C

 1
F
 

The eco-efficiency rating for the scenario I assessed fell within the scale of the graph.   2 2 1  2
D,F

 

The eco-efficiency rating for the scenario I assessed did not surprise me greatly.   3   4
A,D,F

 

 

Comments: 

A 

I don’t think the graph I created was accurate because the fuel use numbers don’t make a lot of sense. 

 

B 

(The results graph was complicated. “I can’t see where I am on the rating scale”. Couldn’t make the connection between the results bars 

and the rating scale. Presentation of the results needs to be reconsidered. The % scale is fine – I can understand that. 

Users may not understand what ‘eco-toxicity’ and ‘eutrophication’ mean. User different terms, for instance water quality impacts - 

pesticides, and water quality impacts – nutrient). 

It was not obvious that the user can click on the items in the legend below the graph to highlight that item on the results bars. 

I would like to see a single overall score, so I can quickly take away a simple indication of the environmental performance of my farm.) 

 

C 

I couldn’t clearly see what the maximum values referred to on the graph are. Are they regional maximums? Industry maximums? This needs 

to be clarified in the tool. It would be good to use the tool for internal benchmarking against expected performance standards for different 

classes of cane growing (ABCD). This would need regional ranges. 

 

D 

Fossil energy use, carbon footprint and water would be of most interest generally. However I recognise that water quality indicators may 

be important for sugarcane. 

The energy breakdown generated for the case studies aligns with what has been reported in past LCA studies. 

The coloured bar with the 10-scale rating system doesn’t work too well for me; 5 categories would be better. Perhaps a 5-star scale with 

the option for half stars would work. 

 

E 

Couldn’t interpret the graph well, as I didn’t know what to expect from the results. 

 

F 

It is interesting to see the different sources of impacts, such as the footprint of transporting fertilisers from overseas. However the grower 

has no influence over these. In the results, distinguish those aspects that the grower can influence over those they can’t. 

 

G 

Difficult to interpret the graph. 
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QUESTIONS ANSWERED AFTER USING CaneLCA 

For each question, tick the appropriate boxes to indicate the extent to which you agree with the statements. For 

items that you don’t agree with please give reasons in the comments section. 

Ease of using the tool 
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Instructions on the ‘Welcome’ sheet gave me useful guidance to get started.  2 2 1  2
D,F

 

I preferred to use the navigation buttons at the top to move between sheets.   1  4 2
D,F

 

I preferred to use the sheet tabs at the bottom to move between sheets. 2 3    2
D,F

 

I was able to easily navigate around the individual sheets. 2 3    2
D,F

 

The tool doesn’t seem too complex or overwhelming.  3 1  1
A
 2

D,F
 

I didn’t have to do too many side calculations to provide the required data. 1 2 1 1  2
D,F

 

The PRE-FILLED version of the tool (if used) helped me enter the required data.  1 2 1
B
  2

D,F
 

It took me less than 4 hours to complete an assessment of a scenario 

(please indicate in the comments section below how long it took you to complete) 
2 2 1   2

D,F
 

Comments: 

A 

Entering the information didn’t take too long – though constantly re-entering some things was annoying.  The most time would have 

been spent collating all the information together.  I also had a trial run with the blank sheet before I put in this scenario. (Information 

was collected from the farmer manually, as notes, and then entered into the spreadsheets back at the office. Once all the info was 

collected from the farm, then it could be completed within half a day.) 

This is a really big tool, that requires a lot of information.  I’m not sure that an individual grower would bother using it – especially with 

having to re-enter quite a few things (even if it is just the crop stage), and I don’t know how useful it would be with ‘generic’ scenarios. 

 

B 

Took 3-4 hours to complete the assessment. Repetition of data entry was a bit tedious. It helped to have a hard copy of the prefilled 

version to refer to, but didn’t use the prefilled electronic file. Examples of prefilled tables in the manual work best. 

 

C 

4 hours would be a struggle for a non-budget savvy farmer. This organisation was able to source all data requirements from its detailed 

budgeting spreadsheet. 

 

D 

Didn’t complete an assessment, as only reviewed fuel use and irrigation energy aspects 

 

E 

If you have all the data from your cane farms, then it should take less than 4 hours. It would help to provide typical ranges of values for 

various items for comparison and checking that ‘correct’ data has been entered. It would also help to limit the data range that can be 

entered to prevent mistakes 

 

F 

Didn’t complete an assessment, as only reviewed some aspects. 

 

Ease of the using the manual 
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I didn’t need to refer to the manual too much, as the tool was self-explanatory.  2  1 2 2
D,F

 

I prefer to have instruction in the tool itself. 2 2   1 2
D,F

 

I prefer to refer to the manual for instructions. 1  2 1 1 2
D,F

 

The INSTRUCTIONS section of the manual was structured so I could easily find the 

information I was looking for. 
 3 1  1

A
 2

D,F
 

The instructions in the INSTRUCTIONS section of the manual were easy to follow. 1 3  1
A
  2

D,F
 

I needed to refer to the METHODS section of the manual to interpret the results.  2   2 3
D,F

 

The METHODS section of the manual was easy to follow.  1 2  1 3
D,F

 

Comments: 

Final Report - SRDC Project UQ045 May 2013 72



9 
 

A 

The manual is very big! But I still don’t think it really explained what numbers were being sought. (Needed more signposting to give the 

user some foresight about why the data was being collected. Consider having the instructions and methods sections of the manual as 

separate documents, to make the instructions seem less daunting). 

A guide on the sheet itself would be more useful – like the question mark on most programs these days that either tells you what is 

required or links to a help screen 

 

B 

I only referred to the manual to get started. Demonstrations in the manual helped. 

 

D 

Didn’t complete an assessment, as only reviewed fuel use and irrigation energy aspects. Hence didn’t look at the manual. 

 

F 

Didn’t complete an assessment, as only reviewed some aspects. Hence didn’t look at the manual. 

 

 

Usefulness of CaneLCA 

CaneLCA helped me (or will help me in the future) to: 
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understand the sources of environmental impacts for the scenario assessed 1 4 1   1
F
 

see where environmental impacts can be reduced 1 3 2   1
F
 

communicate the eco-efficiency of a cane growing scenario  4 2   1
F
 

compare the eco-efficiency of different cane growing practices  4 2   1
F
 

inform decisions about practice change  4 2   1
F
 

verify the environmental benefits of progressive / new cane growing practices 1 2 3   1
F
 

Comments: 

A 

I haven’t rated these questions fully because I’m not confident with the numbers that have been generated. 

 

B 

The % scale is fine – I can understand that. I would like to see a single overall score, so I can take away a simple indicator of my 

performance. 

 

F 

Didn’t complete an assessment, as only reviewed some aspects 

Tool has a use for proving / verifying the carbon footprint of sugarcane. 
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ADDITIONAL COMMENTS 

 

A I suspect that there were boxes I skipped because I didn’t see the relevance of them that may have impacted 

on the outcome of the evaluation. Some sort of fail-safe that gives a message if required information is not 

entered would be helpful (and solve the problem in point one). 

 

E As a person who does not work intimately with cane growing and farming, it has been an illuminating 

experience. As I said above it would have been a better learning experience if the tool has ‘limiters’ to the 

data entry cells to allow only ‘reasonable’ numbers to be entered. In entering data, I tried to be the devil’s 

advocate and entered some ridiculous numbers (eg. –ve values, >100%, etc), and the tools just accept these. 

For a person working at the other end of the sugar cane processing, I feel that the tool has little value in our 

day to day operations, but would be of great value if/when we do a full LCA of a sugar product. Our ‘cousins’ 

in the milling industry would probably find this tool a lot more useful as they do manage some cane farms. 

 

F Does the tool account for methane emissions, such as those described by Tom Denmead (in ASSCT papers)? 

May need to account for it in some circumstances. 

 

G What we can learn from the features of the FEAT tool: 

- Avoid drop-down lists 

- FEAT uses Visual Basics, which might be work considering for future upgrades of CaneLCA 

H Tool should be supplied in both the older versions of MS Excel, as well as the latest version.  However, the 

older version will not support a couple of features, in particular the stars generated on the Results sheet for 

the Eco-efficiency Rating. 
  

SUMMARY OF MODIFICATION MADE TO THE TOOL BASED ON USER FEEDBACK 

− Readability was improved by increasing font size, providing better sign posting, and streamlining the number of 

tables. 

− Pop-up instructions were added into the tool itself, as most users preferred not to rely on the manual. 

− Sheet tabs were retained for navigating around the tool. 

− Alerts were built in to advise the user when a value outside typical ranges is entered. 

− The drop-down lists for entering machinery and implements was overhauled – users now enter their own list 

which becomes a shortened drop-down list (similar to the approach employed in FEAT). 

− Simplified methods for estimating fuel use in tractors and energy use for irrigation were adopted, which 

correlates better with other farm energy tools (developed by NCEA at USQ). 

− Auto-filling was increased as far as possible, to reduce data entry repetition. 

− For details that users found difficult to estimate (for example, machinery weights and life spans), default values 

were set with the option to over-write. 

− The nutrient management sheet was significantly overhauled to simplify data entry and better accommodate 

dunder and liquid fertiliser products. 

− Alternative methods for estimating water use for irrigation were added. 

− A number of aspects were verified with technical experts (significance of seed cane treatment, methane 

emissions from soils, sugar loss in harvesting, irrigation pipework etc.) 

− The up-stream supply of water from irrigation schemes was added as an aspect. 

− The details reported on the Input Summary sheet were improved to make it easier for users to check the values 

calculated by the tool. 

− The results page was improved for better interpretation, including the addition of a 5-star rating scale which 

gives a quick indication of relative eco-efficiency.  

− Some terms on the results page were replaced with terms that are more meaningful to the user – 

‘environmental impact’ to ‘environmental profile’; ‘eutrophication’ to ‘water quality risk – from nutrients’; ‘eco-

toxicity’ to ‘water quality risk – from toxic substances’ 
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CaneLCA Eco-efficiency Calculator 
 

About 

CaneLCA calculates the eco-efficiency of sugarcane production over its lifecycle, to help identify 

sustainable agricultural practices for Australian sugarcane producers. 

It was developed jointly by the University of Queensland and BSES Limited with funding from the 

Australian Government’s Sugar Research and Development Corporation (SRDC Project UQ045) 

It is based on the environmental life cycle assessment (LCA) technique and considers the 

environmental aspects across the life cycle of sugarcane production from ‘cradle to farm gate’. It is 

designed to make an otherwise complex LCA process as streamlined as possible. 

The user enters data describing the agricultural practices for a given sugarcane operation. The 

calculator then uses in-built calculations, assumptions, and environmental emission factors to 

calculate eco-efficiency indicators for ENERGY USE, CARBON FOOTPRINT, WATER USE, and WATER 

QUALITY. 

Results are presented as an environmental profile graph showing the relative eco-efficiency of the 

assessed operation. From the graph users can interpret the sources of environmental impacts and 

opportunities for improving eco-efficiency.  The assessment can be repeated for different 

combinations of cane growing practices so the user can compare different agricultural practices. 

Features 

− The required input data can be readily provided by sugarcane producers with support from 

agricultural advisors.  

− The calculator is accompanied by a user manual and a methodology document. 

− Calculations performed in the calculator comply with LCA and carbon footprinting standards 

(ISO14042, PAS2050, ISO14064). 
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− The calculator has in-build default emission factors, but the user can enter their own to 

customise it to the application. 

Intended users 

CaneLCA has been designed to be used by Australian agricultural and extension advisors, who 

provide technical support to sugarcane producers. It may also find application with researchers, 

natural resource managers and policy officers of industry associations. 

Intended uses 

CaneLCA is intended to be used for internal environmental assessments of sugarcane growing 

practices in Australia. It is not appropriate for making comparisons between different farms or 

regions, as the normalisation process used to generate relative eco-efficiency results is broad and 

does not account for the different environmental conditions in different regions. As it does not 

report absolute life cycle impact assessment results (per tonne of cane), it is also not intended to be 

used for reporting LCA results. 

Access 

CaneLCA Eco-efficiency Calculator is available free of charge to personnel working in a capacity that 

supports the Australian sugarcane industry. Such personnel can request to receive a copy by email 

by completing the Request Form.  Details will be maintained on a register, so that registered users 

can be advised of updates. Registered users can request support in the use of the calculator by 

contacting Marguerite Renouf (m.renouf@uq.edu.au). 

 

Researchers 

Dr. Marguerite Renouf holds a BSc (Hons) /BA and a PhD in environmental impact assessment from 

the University of Queensland.  She is a Senior Scientist with Life Cycle Strategies and an Adjunct 

Lecturer with UQ’s School of Geography Planning and Environmental Management. Her expertise is 

in the environmental evaluation of products and production systems using life cycle assessment 

(LCA), and the identification of eco-efficiency opportunities for industry. She collaborates with 

producer industries to help identify and manage environmental aspects. More recently she has 

focused on the agriculture sector, by using the LCA technique to investigate ways to meet the 

challenges agriculture faces in a resource constraint world.  
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Nicole Price holds a Bachelor of Education (Science) from The University of New England. She is a 

Research Officer at UQ’s School of Geography, Planning and Environmental Management at the 

University of Queensland. Nicole supports research and teaching in eco-efficiency, carbon 

footprinting and life cycle assessment, and also manages extension projects with industry.  Nicole 

has been developing eco-efficiency information resources and tools for a range of Australian 

industries for over 10 years.  

 

Dr. Peter Allsopp is Manager, Cropping Systems and Technology at BSES Limited, the Australian 

sugar industry’s leading research organisation.  He is a graduate of the University of Queensland 

(DAgrSc), Griffith University (PhD) and of the Australian Institute of Company Directors. With over 25 

years’ experience in the sugar industry, including field experience in Papua New Guinea, Indonesia, 

Fiji and Guatemala, he brings a thorough understanding of the need for the development of better 

farming practices that profit growers, maintain supply security to mills and have minimal 

environmental impact.  

 

Products 

CaneLCA – Full package for Australian sugarcane industry personnel 

Price: Free 

An indefinite licence for personnel working in a capacity that supports the Australian sugarcane 

industry.  Includes a user manual and methodology document. Technical support available by 

contacting Marguerite Renouf (m.renouf@uq.edu.au). 
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