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INTRODUCTION 

Introduction 

This document explains the methodology behind the Mat-1 Credit: Materials Life Cycle Impact 

Measurement and Reduction and the IS Material Calculator in the Materials Category of the 

Infrastructure Sustainability (IS) rating tool, developed and administered by the Infrastructure 

Sustainability Council Australia (ISCA). 

The IS Materials Calculator evaluates environmental impacts in relation to use of materials on 

infrastructure projects and assets.  It should be used in conjunction with the Mat-1 credit in 

the Materials Category of the IS rating tool. 

Background 

The global demand for resources is forecast to rise significantly this century. Increasing our 

resource efficiency (or ‘eco-efficiency’) is not only an environmental issue but will be vital to 

ensuring long-term economic prosperity for the global economy. 

Infrastructure construction and operation has implications for materials selection and use. 

Infrastructure uses a large quantity, but relatively small number, of key materials but in a 

myriad of combinations and dimensions from different sources powered by different energy 

grids etc. In addition, there may be different implications for structural design of some 

infrastructure based on location and climate. For many infrastructure projects/assets the 

transport of the materials and hence their sourcing is highly significant. Equally there are often 

many opportunities to reuse materials locally would otherwise have been disposed to landfill. 

Purpose 

The primary purpose of these guidelines is to provide guidance for assessors who are 

preparing evidence and supporting documents as part of their self-assessment submission. 

This document can also be used to: 

 Provide guidance to other users of the IS Materials Calculator. 

 Provide background information on the development of the IS Materials Calculator. 

 Outline additional guidance to be used in conjunction with the existing guidance in the 

Technical Manual for the Mat-1 credit.
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IS RATING TOOL – MATERIALS 

Materials Category Objective 

The broad objective of the Materials category is to minimise the consumption of precious 

resources, optimise resource efficiency and reduce the environmental impacts of 

infrastructure through life cycle - cradle to cradle thinking.  This approach encourages a move 

towards a world where natural resources are consumed no faster than the planet can 

replenish them and environmental pollution is released at a rate that is within the earth’s 

carrying and rejuvenating capacity. 

The credit for Materials Lifecycle Measurement and Reduction 

The Mat-1 Credit: Materials Life Cycle Impact Measurement and Reduction uses a Materials 

calculator to assess the lifecycle impact of materials use on a project/asset. The user enters 

product mass and transport distance and the calculator compares the impact of a 

project/asset’s material use with a base case (reference case) for a range of materials. The 

aim of this credit is to reward the reduction of life cycle environmental impact of materials. 

By completing the relevant sections of the calculator for a base case and then for the actual 

case, the reduction in environmental impact achieved determines the level achieved in the 

Mat-1 credit: 

 Measurement of impact (but no reduction) achieves level 1.  

 A small reduction achieves level 2. 

 A significant reduction achieves level 3. 

The IS Materials Calculator provides a level playing field assessment tool for the embodied 

material impacts. The calculator can be used to inform design to use resources more 

efficiently and select lower impact materials and product options. 

 

 

 

 

 

  

 



 
 
 
 
 
 
 

 

 

LIFE CYCLE ASSESSMENT – THE BASIS FOR 
THE IS MATERIALS CALCULATOR 

Introduction 

Life cycle assessment (LCA) is a methodology used to estimate the overall environmental 

impact of materials or products during their lifetime. LCA is the only method that assesses the 

environmental impacts of a product or activity (a system of products) over its entire life cycle 

that takes into account: 

 Extraction and treatment of raw materials 

 Product manufacturing 

 Transport and distribution 

 Product use (maintenance and replacements are accounted for in the material calculator) 

 End of life (not included in the material calculator) 

LCA is used to measure the environmental impacts across a product’s life cycle and to help 

avoid burden shifting between life cycle stages and/or types of environmental impacts. This 

means minimising impacts at one stage of the life cycle, or in a geographic region, or in a 

particular impact category, while helping to avoid increases elsewhere. For example reducing 

the volume and impact of the initial construction materials, but with higher operational and 

maintenance impacts. 

The main goals of LCA are to lessen the environmental impacts of products and services by 

guiding the decision-making process. 

Australian Constriction Products Life Cycle Data Sources 

The IS Material Calculator includes calculated embodied environmental impact factors for the 

“cradle to manufacturer gate” for a wide range of typical construction materials. The transport 

component from the manufacturer’s gate can vary significantly between project/assets, so the 

IS Material Calculator includes options to customise the transport component for each 

material or product. 

The IS Materials Calculator is based on the best available data from Australian life cycle 

inventory databases in the following order of hierarchy: 

1. Australian National Life Cycle Inventory Database1 (AusLCI), the national, publicly 

accessible database managed by the Australian LCA Society. Currently AusLCI contains 

a limited set of construction products. 

2. Building Products Life Cycle Inventory2 (BP LCI) database, contains data representing 

national average production of approximately 120 building products, including brick, 

                                                      

1
 See: http://alcas.asn.au/AusLCI/ 

2
 See: www.bpic.asn.au/LCI 

http://www.bpic.asn.au/LCI
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steel, concrete and timber, provided by the respective building product trade 

associations in a database hosted by the Australian Building Products Innovation Council 

(BPIC).  

3. Australasian Unit Process LCI3, developed for use with the LCA software SimaPro over 

the past 12 years and the AusLCI shadow database, a “shadow database” managed by 

the Australian LCA Society to fill most of the gaps in the supply chain not covered by the 

AusLCI and BP LCI. 

All the above databases are developed following the ISO 14040:2006 and ISO 14044:2006 

standards for LCA. 

AusLCI and the Australasian Unit Process LCI contains cradle to manufacturer gate data, 

including amount of energy, water, waste, raw materials, emissions and co-products 

associated with the production of a particular product. The BP LCI data does not however 

include upstream data on for example the emissions associated with generating the electricity 

used for manufacturing or mining of the iron ore for steel making. The additional “cradle to 

manufacturer gate” life cycle stages are linked from best available Australian and international 

life cycle databases (e.g. AusLCI). 

Life Cycle Environmental Impacts Assessment – EcoPoints Explained 

For each stage of the life cycle, the agreed methodology for the environmental impact 

assessment is the Building Product Life Cycle Inventory (BP LCI). This approach converts the 

discrete environmental impacts of each product into a single indicator score (EcoPoints) that 

enables comparison with other products.  

The BP LCI approach has four steps, as shown in Figure 1 

1. Classification: Each of the compiled inputs and outputs are classified into the category of 

environmental impacts that they contribute to.  See Appendix C for description of each 

impact category included. 

2. Impact: All inputs and outputs are then measured for their potency, and the sum of 

contributing impacts is expressed in an appropriate unit (e.g. kgCO2e for global warming 

potential). 

3. Normalisation: The category impacts are then normalised by expressing them as a 

percentage of the annual average Australian per capita impact (for that category). So, if a 

product takes 3.5kL of water to produce, and the average annual consumption of an 

Australian citizen is 70kL, then the normalised impact is 5%. 

4. Weighting: Each category is weighted according to their relative importance for the 

region where the end product is being used (i.e. Australia). The weightings are 

determined by an aggregation of relevant Australian stakeholders’ opinions
4
. 

 

 

 

 

                                                      

3
 See: http://www.lifecycles.com.au/#!australasian-database/cbm5 

4
 Building Products Innovation Council (BPIC), 2010c, Weighting of Environmental Impacts in Australia, 
last viewed 10 December 2011, http://www.bpic.asn.au/LCIMethodology.htm . 

http://www.bpic.asn.au/LCIMethodology.htm
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Figure 1: illustration of the BP LCI EcoPoint Assessment 



 
 
 
 
 
 
 

 

 

HOW TO USE THE MATERIALS CALCULATOR 

The IS Material Calculator includes user instructions for calculating the EcoPoint (and 
greenhouse gas emission) footprint of the base case and actual case. Figure 2 explains the 
overall approach. 

Figure 2: Steps for using the IS Materials Calculator for the reference design (base case) and 

actual case 

 

Step 1 Determine a suitable base case for the project or asset 

For Design and As Built ratings, this is a suitable, early design accepted by key stakeholders 

as being representative of the original concept for the infrastructure development and using 

business-as-usual (BAU) technologies and assumptions. For Operation, the base case (or 

baseline) is typically based on a representative historical year(s). The base case must be 

verified early in the assessment process with ISCA. For more information on the Base Case 

(or Reference Design) approach, see the IS Technical Manual. 

Steps 2 to 5 need to be undertaken first for the base case and then for the actual case. 

Step 2: Select the infrastructure components that make up the project or 
asset  

On the Home worksheet, under the Base Case heading, select the infrastructure components 

that make up the project or asset. For simple projects/assets there is likely to be just one 

component, while for a more complex project/asset there may be a number of components 

that make up the project/asset. For example, a motorway project/asset may include the 
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roadway itself, a tunnel, a cycle path and a bridge. For each infrastructure component, select 

the relevant sub-component and then fill in the quantities of this sub-component in the project 

(measured in the units indicated). The quantities required will depend on the components 

selected. For example, for a roadway, the parameters are the length of road and the number 

of lanes. 

Step 3: Identify materials and products entering the project/asset 
assessment boundary  

The Materials Details worksheets can be accessed by clicking on the 'Details' button within 

each component area or simply clicking on the relevant worksheet tab. For each infrastructure 

component, select those materials used on the project/asset. If a particular material type is 

not used then don't fill in that section. For each material type, select the specific material from 

the drop-down lists. Only materials/products entering the project boundary (and their 

transport) should be accounted for. For example, reused or recycled materials from within the 

project/asset boundary should not be included in the calculator (i.e. these are treated as 

‘bonus’ materials by the calculator, thus encouraging internal reuse and recycling). Other 

project inputs (e.g. water, energy) and outputs (e.g. waste and emissions) are included in 

other IS rating tool credits, and are thus accounted for elsewhere within the tool. For each 

infrastructure component selected, you will need to complete the detailed materials 

information for both the Base Case and the Actual Case. 

Figure 3: Steps for using the IS Materials Calculator for the reference design (base case) and 

actual case 

Project Boundary

Land Clearing

Excavation

...

Onsite Recycling & Reuse

Workforce & Equipment

Transport to/from Site

Materials and Products
Transport to site

Water/ Energy/ Explosives

Transport/Transmission

Waste & Fill
Transport from Site

Emissions (air, water, land)

Offsite Recycling & Reuse

Transport from Site

  

Materials and products used for construction and operation of the infrastructure must be 

identified i.e. the whole infrastructure lifecycle must be addressed. A description of each 

material type and its appropriate use in the calculator is provided in Error! Reference source 

not found. in Appendix A. 

Step 4: Establish quantities of materials for construction, maintenance 
and repairs over the assets life 

Enter the amount of that material used. Quantities may be sourced from bill of materials and 

estimator or quantity surveyor calculations. If necessary convert the quantities to the units 

used in the Material calculator (typically mass). Table 3 (in Appendix B) provides a list of 

standard densities for conversion between volume and mass or vice versa. 

Step 5: Determine transport modes and distances for materials from 
manufacturer gate to project/asset site(s) 

The calculator has programmed Australian average embodied impacts for materials and 

products up to the manufacturer’s gate. In order to account for the manufacturer gate (e.g. 
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production site or quarry) to site environmental impact, the user needs to establish and 

include the transport modes and the transport distances (km) to get the materials to site (i.e. 

the one way distance – the factors in the calculator already include suitable assumptions 

about back-loading). 

For most projects/assets the user needs to make reasonable assumptions for transport 

distances and modes. The environmental impact from transport is typically most significant for 

high volume/mass materials such as concrete, aggregates, sand and fill. It is therefore most 

important to note differences between the base case and actual case for these products and 

materials. 

The calculator supports one transport mode per material. The user should therefore establish 

and include the transport mode (e.g. truck, ship or rail) which contributes the highest 

EcoPoints score.  The simplest way to do this is to enter into the calculator the approximate 

transport distances for each of the likely transport modes and see which contributes the 

greatest EcoPoints. Table 1 below shows the impact factors in EcoPoints and greenhouse gas 

emissions per tonne load transported one kilometre. The total impact from transport is the 

sum of the mass (t) of the material multiplied by the distance (km) transported for each mode, 

multiplied by the impact factor (EcoPoints/tonne.kilometre). 

Table 1: Impact factors per transport mode and tonne kilometre 

Transport Mode EcoPoints / t.km tCO2eq / t.km 

Light Commercial Vehicles  5.95E-03 3.30E-03 

Rigid Truck 4.26E-04 2.60E-04 

Articulated  Truck Freight, Customisable 2.40E-04 1.50E-04 

Rail, Bulk Transport 2.41E-05 1.20E-05 

Shipping, Domestic Freight 7.11E-05 2.60E-05 

Shipping, International Freight 1.76E-05 5.70E-06 

The transport impacts include default assumptions for backloading and empty return trips. 

Step 6: Compare impact between the base case and actual case 

If you wish to copy the Base Case data to the Actual Case data then click on the 'Copy to 

Actual' button. 

As the materials details are completed, the environmental impact expressed in terms of GHG 

emissions and EcoPoints is calculated. Once all Materials Details are completed, press the 

"Home" button (or select the Home tab) to return to the Home worksheet and compare the 

Base Case and Actual Case results. The calculator quantifies the difference between the 

environmental impact of the Base and Actual Case and determines the level achieved for the 

Mat-1 credit (shown in the top right hand corner of the Home worksheet). Just measuring the 

environmental impact achieves Level 1 in the Mat-1 credit, while a reduction in environmental 

impact (EcoPoints) of 15-30% is required for Level 2 and >30% for Level 3. The calculator 

can be used as a design tool at this point by adjusting the materials and quantities in the 

Actual project/asset and observing the difference this makes to the overall environmental 

impact. Note that the level achieved is determined only from the EcoPoints (which includes 

GHG emissions as one of the 12 impact categories). The GHG emissions are shown 

separately in the calculator simply because this information may be useful to the 

project/asset. The difference between the base and actual case footprints should be 

explained in the credit summary form by describing the key changes and their impacts in 
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terms of reductions or increases in materials environmental impacts. It is recommended that 

this be supported by using a waterfall chart or similar (see example in Appendix D). 

Step 7: Finalisation: Copy the level achieved across to the IS rating tool 
scorecard 

Copy the level achieved across to the IS rating tool scorecard. Save a copy of the Materials 

Calculator and a printed copy of the Home worksheet (signed by a suitable project 

representative as being an accurate and representative record) for use as evidence with the 

rating submission.



 
 
 
 
 
 
 

 

 

QUESTIONS AND ANSWERS 

This section includes some typical questions and answers regarding the IS Material 

Calculator. Questions not answered in this section can be directed to ISCA at: 

info@isca.org.au   

Q1: Do we have to use the IS Material Calculator to determine the level 
achieved in Mat-1? 

A1: The IS rating tool allows for use of equivalent LCA techniques upon agreement with ISCA 

(through submission of a Credit Interpretation Request). This may be specifically suitable for 

projects/assets where manufacturer specific LCA information is available through 

independent and verified sources e.g. Environmental Product Declarations. 

Q2: Our project uses materials with higher/lower impacts than what is used in 
the IS Material Calculator. Can and should we use manufacturer specific LCA 
impact factors if available? 

A2: The IS Material Calculator is built around Australian average environmental impact 

profiles, primarily based on data from the Australian building products industry through the BP 

LCI. The project can seek credit under Mat-2 for specific products with environmental 

certifications, or use an equivalent LCA technique (in agreement with ISCA) where 

manufacturer specific information is available for the majority of materials and products used 

for the project/asset. 

Q3: Why doesn’t the calculator differentiate between where and how my 
product is produced? 

A3: The current version of the IS Material Calculator includes generic Australian construction 

product life cycle data. The aim with the IS Materials Calculator is to provide a level playing 

field assessment tool of the embodied material impacts. The IS Materials Calculator can be 

used to inform design and decision making to use resources more efficiently and select lower 

impact materials and product selections. 

It is anticipated that the IS Material Calculator will be further developed to incorporate other 

materials, including overseas products, in future updates to the tool. 

The project can seek credits under Mat-2 for specific products with environmental 

certifications, or use equivalent LCA techniques (in agreement with ISCA) where 

manufacturer specific information is available for lower impact products. 

http://www.isca.org.au/is
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Q4: Why can’t I see the list of GHG and EcoPoints factors used in the 
calculator? 

A4: The factors used within the calculator are in part from the BP LCI and must be used in a 

manner consistent with the BP LCI Protocol
5
. The calculator has this protocol built into it. If 

factors are made available they may be used in ways that are inconsistent with the protocol 

which would be problematic for ISCA and BPIC. Therefore we are not able to release these 

factors at this time. 

Q5: What assumptions are behind the contaminated land input in the 
calculator? 

A5: In version 1.1 of the IS Materials Calculator, waste has been removed from the scope 

since waste issues are covered in the Waste category of the IS rating tool. 

Q6: What should I do if I use up all of the slots within one material type e.g. 
steel for a project/asset component? 

A6: Use a new project asset component (select the same component and sub-component 

types) and then enter the relevant data in the relevant base case and actual tabs. 

Q7: How should materials recycled within the project/asset be handled by the 
calculator? What about materials from outside the project/asset being reused 
on the project/asset? 

A7: Materials recycled or reused within the project should not be included as a material input 

(see step 3 under the section How to Use the IS Materials Calculator above). Reused 

materials, sourced outside of the project/asset but not requiring additional processing, 

shouldn’t be included in the material calculator, these are considered burden free.  

The calculator includes some common recycled materials. For example, there is an option for 

recycled crushed concrete/masonry under the category Aggregates, allowing for the 

additional processing to produce crushed concrete/masonry. 

Q8: Can I get embodied/embedded energy information out of the calculator? 

A8:  The IS Materials Calculator accounts for non-renewable energy resource depletion as 

one of the component of the EcoPoint factor. Embodied energy is not reported specifically, 

rather the EcoPoint method captures the broader environmental implications of energy use, 

such as global warming, acidification, resource depletion, eco-toxicity and respiratory effects, 

all likely to relate to embodied energy (especially for combustion of fossil fuels).  

Q9: Can I get new materials added to the calculator and if so, what is the 
process? 

A9: Please contact ISCA. 

 

                                                      

5
 Protocol for the Correct Use of Australian Life Cycle Inventory Data for Building and Construction 
Materials and Products: http://www.bpic.asn.au/LiteratureRetrieve.aspx?ID=79924  

http://www.bpic.asn.au/LiteratureRetrieve.aspx?ID=79924
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Please ensure that you are working with the latest release of the IS Materials Calculator. The 

calculator will be updated when required to incorporate improvements and to account for 

innovation and new data on infrastructure product/material. The release date of the calculator is 

shown on the "Home" worksheet. Registered projects/assets are permitted to use the release 

which was current at the date of registration, or later releases. Earlier releases must not be used. 

To check for the latest release of an IS Materials Calculator, please visit the ISCA website 

www.isca.org.au. Details of changes made to each release of an IS Materials Calculator can be 

viewed in the "Changelog" worksheet. 
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The key for the life cycle data sources use are: 

 Australian National Life Cycle Inventory Database  (AusLCI) 

 Building Products Life Cycle Inventory  (BP LCI)  

 Australasian Unit Process LCI (AUPLCI) 

 AusLCI shadow database (AusLCI SD) 

Table 2: Guidance on use of IS Material Calculator material input options 

Material 
Type 

Material Name Appropriate For Life Cycle Data Source and 
Manipulation of Original Dataset 

 Asphalts 

  

Hot Mix Asphalt Hot mix asphalt Ashphalt, at batching plant/AU U (AUPLCI) 

Warm Mix Asphalt with 20% Recycled 
Asphalt 

Warm mix asphalt with significant recycled asphalt 
content 

AU Ashphalt, at batching plant/AU U with 
20% of total mass from RAP, reducing the 
need for bitumen. 

 Concretes 

  

  

  

  

  

  

  

  

  

Concrete Strength Grade 20 MPa  Low strength concrete Concrete Strength Grade 20 MPa/CCAA 
AU U (BP LCI) 

Concrete Strength Grade 20 MPa with 
10%, 20%, 30%, 40%, 50%, 60% and 
70% SCM 

Concrete with 10% to 70% Portland cement 
substitution. Also suitable for Portland cement 
substitution using other low value or waste 
products. 

Concrete Strength Grade 20 MPa/CCAA 
AU U (BP LCI), calculated reduction from 
cement substitution based on analogous 
processes. 

Concrete Strength Grade 25 MPa Low strength concrete Concrete Strength Grade 25 MPa/CCAA 
AU U (BP LCI) 

Concrete Strength Grade 25 MPa with 
10%, 20%, 30%, 40%, 50%, 60% and 
70% SCM 

Concrete with 10% to 70% Portland cement 
substitution. Also suitable for Portland cement 
substitution using other low value or waste 
products. 

Concrete Strength Grade 25 MPa/CCAA 
AU U (BP LCI), calculated reduction from 
cement substitution based on analogous 
processes. 

Concrete Strength Grade 32 MPa Medium strength concrete Concrete Strength Grade 32 MPa/CCAA 
AU U (BP LCI) 
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Material 
Type 

Material Name Appropriate For Life Cycle Data Source and 
Manipulation of Original Dataset 

Concrete Strength Grade 32 MPa with 
10%, 20%, 30%, 40%, 50%, 60% and 
70%   SCM 

Concrete with 10% to 70% Portland cement 
substitution. Also suitable for Portland cement 
substitution using other low value or waste 
products. 

Concrete Strength Grade 32 MPa/CCAA 
AU U, calculated reduction from cement 
substitution based on analogous 
processes. 

Concrete Strength Grade 40 MPa High strength concrete Concrete Strength Grade 40 MPa/CCAA 
AU U (BP LCI) 

Concrete Strength Grade 40 MPa with 
10%, 20%, 30%, 40%, 50%, 60% and 
70% SCM 

Concrete with 10% to 70% Portland cement 
substitution. Also suitable for Portland cement 
substitution using other low value or waste 
products. 

Concrete Strength Grade 40 MPa/CCAA 
AU U, calculated reduction from cement 
substitution based on analogous 
processes. 

Concrete Strength Grade 50 MPa High strength concrete Concrete Strength Grade 50 MPa/CCAA 
AU U (BP LCI) 

Concrete Strength Grade 50 MPa with 
10%, 20%, 30%, 40%, 50%, 60% and 
70% SCM 

Concrete with 10% to 70% Portland cement 
substitution. Also suitable for Portland cement 
substitution using other low value or waste 
products. 

Concrete Strength Grade 50 MPa/CCAA 
AU U, calculated reduction from cement 
substitution based on analogous 
processes. 

 Aggregates 

  

  

  

Crushed Rock Larger rock fragments such as very coarse gravel, 
pebbles, cobble and boulders.  

Limestone, crushed, for mill/kg/CH (AusLCI 
SD), adapted to Australian energy mix. 

 

Gravel Rock fragments that have a general particle size 
range of a few mm to a few cm in diameter 

Gravel, at mine/AU U (AUPLCI) 

Recycled Crushed Concrete/Masonry   Limestone, crushed, for mill/kg/CH (AusLCI 
SD), adapted to Australian energy mix and 
without any material input (limestone) 

Sand Sand with particles <2.0mm in diameter, also 
suitable for general fill, including clay 

Sand, at mine/AU U (AUPLCI) 

 Steel Steel Angle   Steel Angles/ASI AU U (BP LCI) 
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Material 
Type 

Material Name Appropriate For Life Cycle Data Source and 
Manipulation of Original Dataset 

  

  

  

  

  

  

  

  

  

  

Steel Hot Rolled   Steel, Hot Rolled Steel Coil/ASI AU U (BP 
LCI) 

Steel Plate   Steel plate/ASI AU U (BP LCI) 

Steel Rail Lines   Steel, Steel Round and Square 
Sections/ASI AU U (BP LCI) 

Steel Reinforcing Bar  Reinforcing steel bars and also steel cabling Steel reinforcing bar/SRIA AU U (BP LCI) 

Steel Round and Square Sections   Steel, Steel Round and Square 
Sections/ASI AU U (BP LCI) 

Steel Slab   Steel slab/ASI AU U (BP LCI) 

Steel Universal Beams & Columns Structural Steel Steel, Universal Beams and Columns/ASI 
AU U (BP LCI) 

Steel Welded Reinforcement Mesh   Steel reinforcing mesh/SRIA AU U (BP 
LCI) 

Steel Galvanised Pipe & Tube   Galvanised Pipe and Tube/ASI AU U (BP 
LCI) 

Steel Black Pipe & Tube   Black Pipe and Tube/ASI AU U (BP LCI) 

 Aluminium Aluminium Australian produced aluminium, based on 
predominantly primary aluminium 

Aluminium, at plant/AU U (AUPLCI) 

 Glass Glass  Crushed waste glass / cullets Glass cullet, at glass plant/AU U (AUPLCI) 

 Timber 

  

Sawn Hardwood Hardwood Sawn hardwood, at mill/AU U (AUPLCI) 

Structural Pine Softwood Plywood, Structural, at mill, Australia/AU U 
(AUPLCI) 

 Piping Reinforced Concrete  Reinforced concrete pipes  
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Material 
Type 

Material Name Appropriate For Life Cycle Data Source and 
Manipulation of Original Dataset 

  

  

  

  

Steel Galvanised Pipe & Tube Pipes with protective zinc coating in order to 
prevent rusting. 

Galvanised Pipe and Tube/ASI AU U (BP 
LCI) 

Steel Black Pipe & Tube Pipes not galvanised and with dark coloured iron-
oxide scale formed on its surface. Used in the oil 
and petroleum industries to transport large 
quantities of oil and for the distribution of gas into 
homes. 

Black Pipe and Tube/ASI AU U (BP LCI) 

HDPE High density polyethylene HDPE, high density polyethylene, at 
plant/AU U (AUPLCI) 

PVC Polyvinyl Chloride PVC, Suitable for Piping/AU U (AUPLCI) 

 Transport 

  

  

  

  

  

  

Articulated  Truck Freight, 
Customisable 

An articulated vehicle is a vehicle which has a 
permanent or semi-permanent pivoting joint in its 
construction. This option is based on an average 
28t load on 30t truck.  

Articulated  truck freight, customisable/AU 
U (AUPLCI) 

Rigid Truck Trucks with maximum load capacity of 
approximately 12.0 - 16.0t.  

Rigid truck, per unit freight moved/AU U 
(AUPLCI) 

Light Commercial Vehicles Light commercial vehicles such as utes and vans 
with maximum load capacity of approximately 4.0t. 

Light commercial vehicles, per unit of 
freight movement/AU U (AUPLCI) 

None, On-Site No transport  

Rail, Bulk Transport Freight transport on rail Rail - bulk transport/AU U (AUPLCI) 

Shipping, Domestic Freight This options should be used for short to medium 
length freight distances, typically on small to 
medium sized ships 

Shipping, Domestic Freight/AU U (AUPLCI) 
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Material 
Type 

Material Name Appropriate For Life Cycle Data Source and 
Manipulation of Original Dataset 

Shipping, International Freight This options should be used for longer freight 
distances, typically on larger trans-oceanic freight 
ships. 

Shipping, International Freight/AU U 
(AUPLCI) 
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Table 3: Default density conversion factors (Source: UK, Bath Inventory, version 2.0 (2011)) 

Density Conversion Factors Density (t/m3) 

Aggregate – Quarried/recycled 2.24 

Aluminium  2.70 

Asphalt 2.30 

Bitumen 2.40 

Bricks 1.92 

Cement – Portland 1.86 

Clay tiles 1.90 

Concrete – reinforced 2.30 

Copper 8.60 

Glass 2.50 

Plastic – General 0.96 

Plastic – Polyethylene 0.90 

Plastic – PVC 1.38 

Sand 2.24 

Soil – common 1.46 

Steel – general, section, sheet, wire, stainless 7.80 

Steel – bar and rod 7.90 

Timber - Softwood (e.g. pine) 0.51 

Timber- Hardwood 0.80 
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1. Global warming is the increase in the Earth’s average temperature. A common outcome 

of this is an increase in natural disasters and sea level rise. 

2. Abiotic resource depletion is the extraction of non-living and non-renewable natural 

resources. These resources, such as fossil fuels and minerals, are an essential resource 

in our everyday lives and most of them are currently being extracted at an unsustainable 

rate. 

3. Water use relates to depletion of this critical resource for the Australian environment and 

economy. Most of Australia is classified as semi-arid or arid. Australia is the third largest 

per capita user of water in the world. 

4. Land transformation and use is the disturbance of the natural environment through 

changes in land. A common outcome of this is loss in biodiversity and life-supporting 

ecosystem functions. 

5. Acidification is a process whereby pollutants are converted into acid substances, which 

degrade the natural environment. Common outcomes of this are acid lakes and rivers, 

toxic metal leaching, forest damage and accelerated corrosion of metals, concrete 

structures and limestone. 

6. Eutrophication is an increase in the levels of nutrients in the environment. A common 

outcome of this is high biological productivity that can lead to oxygen depletion, as well as 

significant impacts on water quality, affecting all forms of aquatic and plant life. 

7. Eco-toxicity is the release of toxic substances into freshwater, marine and terrestrial 

ecosystems 

8. Photochemical smog is a type of air pollution that is caused by a reaction between 

sunlight, nitrogen oxide and volatile organic compounds (VOCs). This is a known cause 

for respiratory health problems and damage to vegetation and smog. 

9. Ozone depletion is the decline in the total volume of ozone in the Earth’s stratosphere. 

The depletion of the ozone layer increases the amount of UVB that reaches the Earth’s 

surface. UVB is generally accepted to be a contributing factor to skin cancer, cataracts 

and a decrease in crops and plankton yield. 

10. Ionising radiation is the release of radioactive substances and/or direct exposure to 

radiation. A common outcome of this is harmful health impacts to both humans and 

animals. 

11. Human toxicity is the emission of certain substances that are harmful to human health. A 

possible outcome of this in Australia is related to the inhalation of toxic metals. 

12. Respiratory effects represent the effects from release of compounds that are harmful to 

the human respiratory system. Major contributing factors are dust, carbon monoxide and 

VOCs. 
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Whitsunday Sewage Treatment Plant Upgrade 

Tenix
6
 was awarded Australia’s first IS Design rating (and later an As Built rating, both at an 

‘Excellent’ level), for its design and construction of two sewage treatment plants (STPs) in North 

Queensland for Whitsunday Regional Council. The project consisted of upgrades to two sewage 

treatment plants – at Proserpine and Cannonvale in North Queensland – to serve growing 

communities and meet the most stringent effluent discharge requirements to protect the Great Barrier 

Reef. The project achieved a significant reduction (29%) in environmental impact compared to the 

base case for a level 2 achievement in the Mat-1 credit. 

The base case would have generated 5,454 tonnes of CO2-e for materials. In comparison, Tenix’s 

actual design will generate 3,793 tonnes of CO2-e for materials. This represents a 30% reduction in 

embodied GHG emissions.  

Key initiatives included: 

 Avoid: The key initiative to reduce embodied impact was to substitute the client-specified 

oxidation ditch process elements (large concrete structures) with a membrane bioreactor at 

Cannonvale and a sequential bioreactor at Proserpine.  This resulted in reductions in materials 

use as follows:   

999 less tonnes of concrete,  

1,181 less tonnes of metals (steel and aluminium),  

 Switch: To avoid using asphalt for roads (which would have involved carting the asphalt 

approximately 125km from Mackay), it was decided to use ‘green’ concrete supplied from batch 

plant next to Cannonvale STP. This involved a slightly higher capital cost than using asphalt but 

will require lower long-term maintenance. 

 In addition, neither the base case (nor common practice) in this sector includes the use of ‘green’ 

concrete mixes with a flyash content greater than 25% for 40 MPa concrete.  The 40 MPa 

concrete used on the project was a 30% flyash blend provided by Hanson – further reducing 

embodied carbon and utilising a ‘waste’ material. 

 Re-use: All materials excavated at both sites, including topsoil, subsoil and rock, were beneficially 

re-used on site. This included crushing and re-using rock on-site to avoid the need to import 

crushed rock and generate the additional emissions associated with transport. 

 Topsoil, subsoil, rock and tree waste (mulch) were beneficially reused – avoiding importation or 

disposal.  Topsoil was stockpiled for future re-application prior to revegetation; subsoil and rock 

were used for batters and mulch was used in temporary landscaping and erosion control. 

Material transport distances and modes were calculated based on the location of the supplier (using a 

road distance calculator) and industry knowledge about the most appropriate/commonly used 

transport methods for the particular material (taking into account the size/load of items/products). 

Transportation from the supplier was believed to be the most impactful mode along the supply chain.

                                                      
6
 Now DownerTenix 
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Figure 4: Snapshot of the Material Calculator ‘Home’ page for the Whitsunday Sewage Treatment Plant Upgrade 

Release date:

Original release date:

Level Achieved:

Base Case  GHG  (tCO2-e) Ecopoints Actual Case  GHG  (tCO2-e) Ecopoints  Reductions 

Total 5,454                7,957          3,793                5,668                      1,661         30% 2,289         29%

1 Component type:

Sub-component type: 3,584                      5,253             2,730                     4,092                             854                24% 1,161            22%

capacity of treatment facility1,825,000    m3/yr 1,825,000    m3/yr

2 Component type:

Sub-component type: 1,870                      2,704             1,063                     1,576                             806                43% 1,128            42%

capacity of treatment facility456,250       m3/yr 456,250        m3/yr

 GHG  (tCO2-e)  Ecopoints 

20/02/2015

20/02/2015

2

Wastewater Treatment Wastewater Treatment

Municipal Sewage works

Municipal Sewage works Municipal Sewage works

Municipal Sewage works

Wastewater Treatment Wastewater Treatment

Infrastructure Sustainability Materials Calculator
Version 1.1

Detail

Detail

Detail

Detail
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Figure 5: Waterfall chart comparing actual case to base case for Whitsunday Sewage Treatment 

Plan Upgrade 
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Figure 6: Base case (left) and Actual case (right) Materials Calculator data entry for the 

Cannonvale STP Upgrade 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Component 1:  GHG  (tCO2-e)  Ecopoints 

Component:

Sub-component:

capacity of treatment facility 1,825,000                       m3/yr

0

Asphalts

Select Asphalt 1:

Amount 262 tonnes 17                       39                       

Transport mode

Transport distance 5 km 1                          1                          

Concretes

Select Concrete 1:

Amount 299 tonnes 28                       30                       

Transport mode

Transport distance 0.5 km 0                          0                          

Select Concrete 2:

Amount 513 tonnes 66                       69                       

Transport mode

Transport distance 0.5 km 0                          0                          

Select Concrete 3:

Amount 7993 tonnes 1,266                  1,301                  

Transport mode

Transport distance 0.5 km 2                          4                          

Aggregates

Select Aggregate 1:

Amount 1168 tonnes 15                       43                       

Transport mode

Transport distance 7.5 km 3                          8                          

Select Aggregate 2:

Amount 1927 tonnes 5                          30                       

Transport mode

Transport distance 19.5 km 15                       36                       

Select Aggregate  3:

Amount 75 tonnes 0                          2                          

Transport mode

Transport distance 7.5 km 0                          1                          

Steel

Select  Steel  1:

Amount 265 tonnes 984                     1,439                  

Transport mode

Transport distance 1122 km 118                     282                     

Select  Steel  2:

Amount 558 tonnes 888                     1,433                  

Transport mode

Transport distance 148 km 33                       78                       

Select  Steel  3:

Amount 20 tonnes 34                       54                       

Transport mode

Transport distance 148 km 1                          3                          

Aluminium

Amount 5 tonnes 107                     396                     

Transport mode

Transport distance 1122 km 2                          5                          

Rigid Truck

Total

 per m3/yr of 

wastewater 

treated 

Rigid Truck

Hot Mix Asphalt

Wastewater Treatment
3,584                  

Municipal Sewage works

Crushed Rock

Gravel

Rigid Truck

Concrete Strength Grade 20 Mpa 30% SCM

Concrete Strength Grade 32 Mpa 20% SCM

Concrete Strength Grade 40 Mpa 20% SCM

Steel Reinforcing Bar

Rigid Truck

Rigid Truck

Steel Welded Reinforcement Mesh

Rigid Truck

Rigid Truck

5,253                  

0.00196             0.00288             

Steel Universal Beams & Columns

Sand

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Component 1:  GHG  (tCO2-e)  Ecopoints 

Component:

Sub-component:

capacity of treatment facility 1,825,000                       m3/yr

0

Asphalts

Select Asphalt 1:

Amount -                                    tonnes -                      -                      

Transport mode

Transport distance 0 km -                      -                      

Concretes

Select Concrete 1:

Amount 1,125                               tonnes 104                     111                     

Transport mode

Transport distance 0.2 km 0                          0                          

Select Concrete 2:

Amount 280                                   tonnes 36                       38                       

Transport mode

Transport distance 0.2 km 0                          0                          

Select Concrete 3:

Amount 6,075                               tonnes 874                     912                     

Transport mode

Transport distance 0.2 km 0                          1                          

Aggregates

Select Aggregate 1:

Amount 990                                   tonnes 13                       36                       

Transport mode

Transport distance 7.5 km 3                          7                          

Select Aggregate 2:

Amount 2,913                               tonnes 7                          45                       

Transport mode

Transport distance 0 km -                      -                      

Select Aggregate  3:

Amount 1,335                               tonnes 7                          27                       

Transport mode

Transport distance 7.5 km 4                          9                          

Steel

Select  Steel  1:

Amount 236                                   tonnes 876                     1,281                  

Transport mode

Transport distance 1,122                               km 105                     251                     

Select  Steel  2:

Amount 342 tonnes 544                     878                     

Transport mode

Transport distance 148 km 20                       48                       

Select  Steel  3:

Amount 16 tonnes 27                       43                       

Transport mode

Transport distance 148 km 1                          2                          

Aluminium

Amount 5 tonnes 107                     396                     

Transport mode

Transport distance 1,122                               km 2                          5                          

Steel Universal Beams & Columns

Sand

None, On-Site

4,092                  

0.00150             

None, On-Site

0.00224             

Concrete Strength Grade 20 Mpa 30% SCM

Concrete Strength Grade 32 Mpa 20% SCM

Concrete Strength Grade 40 Mpa 30% SCM

Rigid Truck

Steel Welded Reinforcement Mesh

Rigid Truck

Crushed Rock

Gravel

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Total

 per m3/yr of 

wastewater 

treated 

Rigid Truck

Hot Mix Asphalt

Wastewater Treatment
2,730                  

Municipal Sewage works

Steel Reinforcing Bar

Rigid Truck
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Figure 7: Base case (left) and Actual case (right) Materials Calculator data entry for the 

Proserpine STP upgrade 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Component 2:  GHG  (tCO2-e)  Ecopoints 

Component:

Sub-component:

capacity of treatment facility 456,250                           m3/yr

0

Asphalts

Select Asphalt 1:

Amount 0 tonnes -                      -                      

Transport mode

Transport distance 0 km -                      -                      

Concretes

Select Concrete 1:

Amount 420 tonnes 39                       42                       

Transport mode

Transport distance 19.5 km 3                          8                          

Select Concrete 2:

Amount 265 tonnes 34                       36                       

Transport mode

Transport distance 19.5 km 2                          5                          

Select Concrete 3:

Amount 2605 tonnes 375                     391                     

Transport mode

Transport distance 19.5 km 20                       48                       

Aggregates

Select Aggregate 1:

Amount 440 tonnes 6                          16                       

Transport mode

Transport distance 12 km 2                          5                          

Select Aggregate 2:

Amount 46 tonnes 0                          1                          

Transport mode

Transport distance 19.5 km 0                          1                          

Select Aggregate  3:

Amount 572 tonnes 3                          12                       

Transport mode

Transport distance 12 km 3                          7                          

Steel

Select  Steel  1:

Amount 82 tonnes 305                     445                     

Transport mode

Transport distance 1100 km 36                       85                       

Select  Steel  2:

Amount 112 tonnes 178                     288                     

Transport mode

Transport distance 126 km 6                          13                       

Select  Steel  3:

Amount 5 tonnes 9                          14                       

Transport mode

Transport distance 126 km 0                          1                          

Aluminium

Amount 2 tonnes 43                       159                     

Transport mode

Transport distance 1100 km 1                          2                          

Rigid Truck

Total

 per m3/yr of 

wastewater 

treated 

Rigid Truck

Hot Mix Asphalt

Wastewater Treatment
1,063                  

Municipal Sewage works

Crushed Rock

Gravel

Rigid Truck

Concrete Strength Grade 20 Mpa 30% SCM

Concrete Strength Grade 32 Mpa 20% SCM

Concrete Strength Grade 40 Mpa 30% SCM

Steel Reinforcing Bar

Rigid Truck

Rigid Truck

Steel Welded Reinforcement Mesh

Rigid Truck

None, On-Site

1,576                  

0.00233             0.00345             

Steel Universal Beams & Columns

Sand

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Component 2:  GHG  (tCO2-e)  Ecopoints 

Component:

Sub-component:

capacity of treatment facility 456,250                           m3/yr

0

Asphalts

Select Asphalt 1:

Amount 151 tonnes 10                       23                       

Transport mode

Transport distance 35 km 2                          5                          

Concretes

Select Concrete 1:

Amount 123 tonnes 11                       12                       

Transport mode

Transport distance 35 km 2                          4                          

Select Concrete 2:

Amount 429 tonnes 56                       58                       

Transport mode

Transport distance 35 km 6                          14                       

Select Concrete 3:

Amount 5602 tonnes 887                     912                     

Transport mode

Transport distance 35 km 78                       186                     

Aggregates

Select Aggregate 1:

Amount 676 tonnes 9                          25                       

Transport mode

Transport distance 12 km 3                          8                          

Select Aggregate 2:

Amount 1998 tonnes 5                          31                       

Transport mode

Transport distance 12 km 9                          23                       

Select Aggregate  3:

Amount 40 tonnes 0                          1                          

Transport mode

Transport distance 12 km 0                          0                          

Steel

Select  Steel  1:

Amount 81 tonnes 301                     440                     

Transport mode

Transport distance 1100 km 35                       84                       

Select  Steel  2:

Amount 227 tonnes 361                     583                     

Transport mode

Transport distance 126 km 11                       27                       

Select  Steel  3:

Amount 10 tonnes 17                       27                       

Transport mode

Transport distance 126 km 0                          1                          

Aluminium

Amount 3 tonnes 64                       238                     

Transport mode

Transport distance 1100 km 1                          3                          

Steel Universal Beams & Columns

Sand

Rigid Truck

2,704                  

0.00410             

Rigid Truck

0.00593             

Concrete Strength Grade 20 Mpa 30% SCM

Concrete Strength Grade 32 Mpa 20% SCM

Concrete Strength Grade 40 Mpa 20% SCM

Rigid Truck

Steel Welded Reinforcement Mesh

Rigid Truck

Crushed Rock

Gravel

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Rigid Truck

Total

 per m3/yr of 

wastewater 

treated 

Rigid Truck

Hot Mix Asphalt

Wastewater Treatment
1,870                  

Municipal Sewage works

Steel Reinforcing Bar

Rigid Truck


