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EPD Australasia 

315a Hardy Street, 
Nelson 7010 
New Zealand 
www.epd-australasia.com 
+642 8005 8206 
info@epd-australasia.com

PCR and Verifier Information

Product Category Rules (PCR): PCR 2015:03 Basic iron or steel products & special steels, except construction steel 
products, Version 3.0.0, valid until 2029-07-14

PCR review was conducted by: The Technical Committee of the International EPD® System. See www.environdec.com for 
a list of members.

Most recent review chair:	 Claudia A. Peña, PINDA LCT SpA, Chile

Independent third-party verification of the declaration and data, according to ISO 14025:2006, via: 
☑ Individual EPD verification without a pre-verified LCA/EPD tool

Third-party verifier: Claudia A. Peña, PINDA LCT SpA, Chile

Approved by: The International EPD® System

Procedure for follow-up of data during EPD validity involves third-party verifier: 
☐Yes   ☒ No

The EPD owner has the sole ownership, liability, and responsibility for the EPD. 

EPDs within the same product category but published in different EPD programmes, may not be comparable. For two EPDs to 
be comparable, they shall be based on the same PCR (including the same first-digit version number) or be based on fully 
aligned PCRs or versions of PCRs; cover products with identical functions, technical performances and use (e.g. identical 
declared/functional units); have identical scope in terms of included life-cycle stages (unless the excluded life-cycle stage is 
demonstrated to be insignificant); apply identical impact assessment methods (including the same version of characterisation 
factors); and be valid at the time of comparison.

Programme information

The International EPD® System 

EPD International AB  
Box 210 60 
SE-100 31 Stockholm, Sweden 
www.environdec.com 
info@environdec.com
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Bisalloy Steels is Australia’s only manufacturer of high-tensile and abrasion-
resistant quenched and tempered steel plate. Our products are used in a 
wide range of industries, including: Mining & Earthmoving, Mineral Processing, 
Defence, Agriculture, Construction, Engineering & Fabrication, and Security.

Since 1980, we have partnered with distributors, manufacturers, designers 
and other channel partners to deliver innovative products and service 
solutions. Bisalloy Steels has become the trusted performance steel partner to 
customers across Australia and the world.

Bisalloy prides itself on delivering solutions that drive value. We make it our 
priority to produce steel grades that meet the strictest standards and perform 
in the harshest conditions, no matter what the application. Genuine BISALLOY® 
steel products are backed by a team of specialists that provide product, 
design and technical support tailored to specific end-user requirements.

Through the extensive international supply chain and the strong, global 
partnerships of Bisalloy Steel Group, Bisalloy can be found around the world. 
With businesses in Indonesia (PT Bima Bisalloy – JV), Thailand (Bisalloy 
Thailand – JV) and the People’s Republic of China (Bisalloy Shangang 
(Shandong) Steel Plate Co Ltd. – CJV).

Bisalloy Steels Pty Ltd
18 Resolution Drive 
Unanderra NSW 2526 
Australia

The production data used in this EPD represent the manufacture of quenched and tempered 
steel plates by Bisalloy Steels Pty Ltd.

Information  
about EPD 
Owner

Bisalloy

LCA Practitioner
Paul-Antoine Bontinck,  
Life Cycle Strategies Pty Ltd

2/398 Smith Street 
Collingwood, VIC, Australia 3066 
www.lifecycles.com.au 
+61 03 9417 1190 
info@lifecycles.com.au

1300 Bisalloy (1300 247 255) 
bisalloy.com.au
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Product 
information

Product name: Quenched and tempered steel plates

UN CPC code: UN CPC 41213 Flat rolled products of alloy steel (except of 
silicon-electrical steel), not further worked than hot-rolled, of a 
width of 600 mm or more.

Product description: BISALLOY® Steel is Australia’s only quenched and tempered, 
performance steel manufacturer of abrasion-resistant, high-
strength steel plates, including Wear Steel, Structural Steel, 
Armour Steel, Protection Steel, and others. Our products are 
utilised across a diverse range of industries, including Mining 
& Earthmoving, Mineral Processing, Defence, Agriculture, 
Construction, Engineering & Fabrication, and Security.

Product list and physical 
characteristics:

This EPD was developed for multiple products, using the 
representative product approach. In this case, the most 
representative product is Bisalloy Wear Steel 450, 20 mm thick, 
which represents the largest volume of sales (7% of total sales 
by mass in the period considered).

Production site: Unanderra, New South Wales, Australia

Manufacturing process: https://www.bisalloy.com.au/products/manufacturing-process/
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Product name Thickness range  
mm

Typical tensile strength* 
MPa

Typical Brinell hardness** 
HB

Bisalloy® Structural Steel 60 5 - 100 590 - 730 210

Bisalloy® Structural Steel 70 5 - 100 690 - 830 230

Bisalloy® Structural Steel 80 5 750 - 900 255

Bisalloy® Structural Steel 80 6 - 65 790 - 930 255

Bisalloy® Structural Steel 80 70 - 120 720 - 900 255

Bisalloy® Structural Steel 80 Pressure Vessel 6 - 65 790 - 930 255

Bisalloy® Structural Steel 80 Pressure Vessel 70 - 100 720 - 900 255

Bisalloy® Structural Steel 100 5 - <30 940 - 1 100 320

Bisalloy® Structural Steel 110 6 - 20 980 - 1 150 330

Bisalloy® Structural Steel

Product name Thickness range  
mm

Typical tensile strength* 
MPa

Typical Brinell hardness** 
HB

Bisalloy® Wear Steel 320 5 - 100 1 070 340

Bisalloy® Wear Steel 400 5 - 100 1 320 400

Bisalloy® Wear Steel 450 5 - 100 1 400 450

Bisalloy® Wear Steel 450 Plus 8 - 100 1 400 450

Bisalloy® Wear Steel 500 8 - 100 1 640 500

Bisalloy® Wear Steel 500 Plus 8 - 100 1 640 500

Bisalloy® Wear Steel 500 XT 8 - 25 1 550 500

Bisalloy® Wear Steel 550 8 - 50 1 850 550

Bisalloy® Wear Steel 600 12 - 50 2 050 600

Bisalloy® Wear Steel

*The typical tensile strength complies with the standard AS 3597-2008  
**The typical Brinell hardness complies with the standard ASTM A514/A514M-14
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Bisalloy® Protection Steel
Product name Thickness range  

mm
Typical tensile strength* 
MPa

Typical Brinell hardness** 
HB

Bisalloy® Protection Steel 250 5 - 50 830 255

Bisalloy® Protection Steel 300 5 - 50 1 000 280

Bisalloy® Protection Steel 360 5 - 50 1 140 350

Bisalloy® Protection Steel 400 5 - 50 1 250 400

Bisalloy® Protection Steel 440 5 - 50 1 450 450

Bisalloy® Protection Steel 500 5 - 50 1 640 500

Bisalloy® Protection Steel 550 5 - 16 1 800 580

Bisalloy® Protection Steel 600 5 - 16 2 050 600

Bisalloy® Armour Steel
Product name Thickness range  

mm
Typical tensile strength* 
MPa

Typical Brinell hardness** 
HB

Bisalloy® Armour Steel 80A 5 - 50 860 255

Bisalloy® Armour Steel RHA 300 5 - 50 1 000 280

Bisalloy® Armour Steel RHA 360 5 - 50 1 140 350

Bisalloy® Armour Steel HTA 400 5 - 50 1 250 400

Bisalloy® Armour Steel UHT 440 5 - 50 1 450 450

Bisalloy® Armour Steel HHA 500 5 - 50 1 640 500

Bisalloy® Armour Steel VHH 550 5.5 - 50 1 850 550

Bisalloy® Armour Steel UHH 600 5.5 - 25 2 050 600
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Content declaration
Product

In the following table, the average chemical composition (% w/w) of the steel alloy used is 
presented. The content declaration is based on the most representative product for this EPD, 
which is Bisalloy Wear 450, 20 mm thick.

https://www.bisalloy.com.au/app/uploads/2023/10/BIS0423-2020-07-28-C1L1P0-Data-Sheet-
Wear-450-Steel.pdf

Bisalloy quenched and tempered steel plate do not include any biogenic carbon.

Packaging
Distribution packaging: 

No packaging is used to distribute Bisalloy quenched and tempered steel plates.

Recycled material
Provenance of recycled materials (pre-consumer or post-consumer) in the product: 

Steel plates include 13.6% of total recycled material*, as reported in the EPDs used for  
the analysis.

Bisalloy’s quenched and tempered steel plates do not contain substances in the Candidate 
List of Substances of Very High Concern in the European Chemicals Agency in concentration 
above 0.1% of the weight of the product.

*The source data (EPD S-P-0058) does not distinguish between pre- and post-consumer 
recycled content. Consequently, the total recycled fraction is reported as a single value, in line 
with available data and GPI 5.0.1 Section 7.4.5. If further granularity becomes available, this 
declaration will be updated accordingly.

Product components kg %

Primary steel 864 86.4%

Pre- and post-consumer recycled material 136 13.6%

Chemical composition %

Iron (Fe) 96.54%

Manganese (Mn) 1.00%

Silicon (Si) 0.60%

Chromium (Cr) 1.00%

Nickel (Ni) 0.35%

Carbon (C) 0.23%

Other 0.28%

TOTAL 100%

System diagram
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Manufacturing 
process
Operation of Bisalloy’s manufacturing 
process. Q&T steel plates are produced in a 
continuous process including several  
key steps:

	 1. �Storage of greenfeed plates: The 
greenfeed plates delivered from the 
upstream manufacturers are sorted by 
grade and size in Bisalloy’s warehouse 
adjacent to the heat treatment plant.

	 2. �Pre-heat treatment: greenfeed plates 
are shot blasted to remove scale, dirt and 
rust. Each plate is then hard stamped 
with a six-digit plate number and 
transferred to the production line.

	 3. �Heat treatment: the plates are first fed in 
an austenitising furnace, which heats the 
plates to 900°C. Once that temperature 
is reached uniformly, the microstructure 
of the plates is changed to austenite. 
The plates are then quenched using 
high-intensity spray pipes. This rapidly 
cools the plates, which locks in the new 
microstructure - martensite. Finally, 
the plates are fed through a tempering 
furnace, to achieve the desired strength, 
hardness and toughness levels.

	 4. �Post-heat treatment: the plates are once 
again shot blasted to remove any scale 
formed during heat treatment. The plates 
then go through a level of quality checks, 
including a hardness check, flatness 
check (after cold levelling), stencilling, 
and general measurement &  
quality control.
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2024-06-30. Some key elements are sourced from existing 
EPDs (S-P-0058 on Australian steel plates and EPD-
IES-0015086:001 on South Korean steel plates). The two EPDs 
used as data sources comply with the rules to which the 
downstream EPD is verified. A contribution analysis showed 
that the share of primary data represented 79% of the total 
contribution to the GWP-GHG indicator.

All secondary data used in the model was carefully selected 
and sourced from the latest available version of the life cycle 
inventory databases used at the time of the study. Regional or 
country-specific data was used whenever possible, covering 
most inputs besides transport models, fuel production 
models and other minor inputs which were represented using 
global average models.In all cases, the reference year for 
the data was 2024, and unit processes were selected to be 
technologically representative of the inputs being modelled.

Purchased electricity model 
The electricity used at Bisalloy’s manufacturing facility (Core 
Module) is New South Wales residual grid electricity. The 
modelled residual mix results in climate change impacts of 
0.81 kg CO2-eq / kWh against the GWP-GHG indicator. The 
residual electricity grid mix for New South Wales consists of 
coal (74%), hydropower (16%), solar PV (6.9%), natural gas 
(2.6%), oil (0.1%) and bagasse (0.4%).

Capital goods
The contribution of capital goods and infrastructure was 
excluded from the analysis, in line with Section A.3.1.2, as none 
of the exception cited in the GPI was met.

Losses
While the manufacturing process result in the production of 
steel scrap and offcuts (pre-consumer steel scrap), these 
output flows are considered in the allocation procedure. Apart 
from this, there are no losses associated with the process.

Assumption
Any LCA model relies on the use of assumptions and 
approximations. We rely on the robustness of these 
assumptions to provide the closest representation possible of 
the system under study. In this study, the main  
assumptions concerned:

• �Steel production: Approximately 86% of the mass of steel 
plates purchased by Bisalloy was covered by EPDs. This 
includes South Korea steel plates (EPD-IES-0015086:001) and 
Australian steel plates (S-P-0058). While the former could 
be used as is in the analysis, as it aligned with GPI v5.0 and 
used EF 3.1 characterisation factors reference package, 
the latter had been modelled against GPI 3.01. The main 
difference identified was that the Global Warming Potential 
characterisation factors were based on IPCC 2013 rather 
than the more recent version used here (IPCC 2021). To 
address this issue, we built a model using generic inventories 
which were aligned to the results of the EPD and recalculated 
using the more recent indicator list. While this approach 
caries a certain level of uncertainty, it allowed to use a 
published EPD while adapting the results to more recent 
characterisation factors. 

• �Steel production: An average approach (by mass) was 
used to represent the manufacturing process. As a result, 
energy requirements are modelled as equivalent for the four 
product ranges, per mass. While there are slight variations 
in the processing of plates, depending on their purpose, 
the analysis highlighted that the potential variation fell well 
below 10% on all indicators.

Database(s) and LCA software used: SimaPro® LCA software 
version 10.1.0.6 was used for the LCA modelling and calculation 
of impacts. All global generic models are sourced from 
ecoinvent version 3.10.1 [1]. Australian energy use models are 
based on AusLCI version 2.44 modified for compliance against 
EN 15804 [2]. Both databases include resource, waste and 
output flows as required under EN 15804. Background data is 
less than 10 years old or has been updated within  
that timeframe. 

Description of system boundaries
The system boundaries considered by the EPD are  
cradle-to-gate.

The system boundary includes
• �A1: Production/extraction of raw materials used to 

manufacture the greenfeed plates. This includes iron ore 
and post-consumer steel waste used for steel production 
and all inputs required to operate the steel furnace.

• �A2: It also includes the transport of greenfeed plates from 
each of the mills to the factory operated by Bisalloy.

• �A3: Operation of Bisalloy’s manufacturing process. Q&T 
steel plates are produced in a continuous process including 
several key steps: 1. Storage of greenfeed plates; 2. Pre-heat 
treatment; 3. Heat treatment and 4. Post-heat treatment.

Geographical scope
Steel plate production is modelled to represent Australia 
(~78% of steel input), as well as South Korea, China and 
Japan with 22% of steel input (Module A1). All other steps are 
modelled to represent Australian conditions.

Excluded lifecycle stages 
Due to the multi-functional use of the Q&T steel plates, 
the downstream stage is not included in this analysis. 

Infrastructure and capital goods were excluded from  
this analysis.

Cut-off criteria: 
Any excluded flows must fall below the cut-off threshold 
for this study (below 1% of any impact category included 
in the LCA). No flows were deliberately excluded due to this 
threshold.

Allocation of co-products 
Multi-functionality occurs when a single process, or group 
of processes, produces more than one usable output, or 
‘co-product’. ISO [6] defines a co-product as ‘any of two 
or more products coming from the same unit process or 
product system’. A product is any good or service with value 
for the user. This is distinct from a ‘waste’, which ISO defines as 
‘substances or objects which the holder intends or is required 
to dispose of’, and therefore has no value to the user.

In this LCA, the only allocation relates to the production of 
pre-consumer steel scrap and steel shot dust at Bisalloy’s 
production site. This material is on sold to a recycler, and as 
such it is allocated a fraction of the manufacturing process. 

An economic allocation was therefore applied to distinguish 
the effects of producing Q&T steel plates from the effects of 
producing scrap and dust from the steel shot blast.

Data quality
To ensure that the results produced by this LCA are of a 
reputable standard, the quality of the input data must be of 
sufficient standard. The data used must be the most recent 
and relevant as possible. Bisalloy quenched and tempered 
steel products are manufactured at a single site located in 
Unanderra (New South Wales, Australia). All primary data 
used to represent the manufacturing process are recent, 
being representative of operations from 2023-07-01 to  

LCA 
information
Declared unit: One tonne (1 000 kg) of Bisalloy quenched 

and tempered steel plates.

Time representativeness: 1 July 2023 – 30 June 2024
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Environmental 
performance

Indicator references
According to EN 15804:2012+A2:2019 - EF3.1 Reference package, as required by GPI v5.0.1

Indicator Abbreviation Description
Characterisation 
model

Global warming potential 
– fossil GWPF

Measured in kg of carbon dioxide equivalence (kg 
CO2 eq.).

This is governed by the increased concentration of 
gases in the atmosphere that trap heat and lead 
to increasing global temperatures. These gases are 
principally carbon dioxide, methane, and  
nitrous oxide. 

IPCC model based 
on 100-year 
timeframe based 
on IPCC 2021 [1]

Global warming potential – 
biogenic GWPB

Global warming potential - 
land use/land use change GWPL

Global warming potential 
- total GWPT

Global warming potential - 
excluding biogenic uptake, 
emissions and storage

GWP-GHG

Ozone depletion potential ODP

Measured in kg CFC 11 eq.

This calculates the destructive effects in the 
stratospheric ozone layer over a time horizon of  
100 years.

Steady-state ODPs 
[2]

Acidification potential AP

Measured in mol H+ eq.

This assesses the change in critical load 
exceedance of the sensitive area in terrestrial and 
main freshwater ecosystems, to which acidifying 
substances deposit.

Accumulated 
exceedance, CML 
2001 non-baseline 
(fate not included) 
[3], [4]

Eutrophication potential – 
freshwater EPF

Measured in kg of phosphorus equivalents (kg P eq.).

Expresses the degree to which the emitted nutrients 
reach the freshwater end compartment.

EUTREND model [5], 
as implemented in 
ReCiPe

Eutrophication potential – 
marine EPM

Measured in kg of nitrogen equivalents (kg N eq.).

Expresses the degree to which the emitted nutrients 
reach the marine end compartment.

EUTREND model [5], 
as implemented in 
ReCiPe

Indicator Abbreviation Description
Characterisation 
model

Eutrophication potential – 
terrestrial EPT

Measured in mol N eq. 

This expresses the degree to which nutrients reach 
sensitive terrestrial environments, resulting in 
changes in species composition, such as increased 
invasive species, reed growth, and dieback in  
tree species.

Accumulated 
Exceedance based 
on Seppälä, Posch 
[3], and Posch, 
Seppälä [4]

Photochemical ozone 
creation potential POCP

Measured in kg NMVOC eq.

This measures harmful air pollutant creation by 
primary pollutants such as nitrous oxides and 
volatile organic compounds when they interact 
under the influence of the sun and form chemicals 
toxic to humans and ecosystems, including ozone.

LOTOS-EUROS [6]

Abiotic depletion potential – 
minerals & metals* ADPE

Measured in mg of antimony equivalence  
(kg Sb eq.).

This measures the depletion of minerals based on 
the concentration of currently economic reserves 
and rate of de-accumulation. 

CML-IA V4.8 [7]

Abiotic depletion potential – 
fossil fuels* ADPF

Measured in MJ Net Calorific Value (NCV).

This measures the depletion of fossil fuels based on 
energy content.

CML-IA V4.8 [7]

Water deprivation potential* WDP

Measured in cubic metres of water equivalence 
deprived (m3 H2O eq.). 

This quantifies the relative available water 
remaining per area once the demand of humans 
and aquatic systems has been met.

Available water 
remaining (AWARE) 
method [8]

* Disclaimer: The results of this environmental impact indicator shall be used with care as the uncertainties of the results are 
high and as there is limited experience with the indicator.
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Resource use indicators
Results are per declared unit, based on the representative product.

Parameter Unit A1 A2 A3 Total

Primary energy 
resources – 
Renewable

Used as energy carrier MJ, net calorific value 6.81E+02 5.16E-01 3.80E+02 1.06E+03

Used as raw materials MJ, net calorific value 1.70E+01 0.00E+00 0.00E+00 1.70E+01

TOTAL MJ, net calorific value 6.98E+02 5.16E-01 3.80E+02 1.08E+03

Primary energy 
resources – Non-
renewable

Used as energy carrier MJ, net calorific value 2.47E+04 2.71E+02 5.54E+03 3.05E+04

Used as raw materials MJ, net calorific value 3.12E-01 0.00E+00 0.00E+00 3.12E-01

TOTAL MJ, net calorific value 2.47E+04 2.71E+02 5.54E+03 3.05E+04

Secondary material kg 1.57E+02 1.05E-04 2.68E-04 1.57E+02

Renewable secondary fuels MJ, net calorific value 2.43E-02 7.39E-06 3.21E-05 2.44E-02

Non-renewable secondary fuels MJ, net calorific value 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Net use of fresh water m3 5.36E+00 5.84E-03 5.07E-01 5.87E+00

Impact category indicators
Results are per declared unit, based on the representative product.

Parameter Unit A1 A2 A3 Total

Global warming 
potential (GWP)

Fossil kg CO2 eq. 2.70E+03 2.18E+01 3.12E+02 3.04E+03

Biogenic kg CO2 eq. 1.05E+01 2.76E-03 4.31E+00 1.48E+01

Land use and land 
transformation

kg CO2 eq. 2.50E-01 6.29E-04 4.31E-01 6.81E-01

TOTAL kg CO2 eq. 2.76E+03 2.18E+01 3.17E+02 3.09E+03

TOTAL excluding 
biogenic CO2 uptake, 
emissions, and storage

kg CO2 eq. 2.70E+03 2.18E+01 3.12E+02 3.04E+03

Ozone layer depletion (ODP) kg CFC 11 eq. 2.02E-06 3.18E-07 3.55E-08 2.37E-06

Acidification potential (AP) mol H+ eq. 8.17E+01 5.92E-01 1.04E+00 8.33E+01

Eutrophication 
potential (EP)

Aquatic freshwater kg P eq. 2.61E-01 1.85E-04 8.57E-04 2.62E-01

Aquatic marine kg N eq. 2.59E+00 1.48E-01 2.03E-01 2.94E+00

Aquatic terrestrial mol N eq. 2.26E+01 1.65E+00 2.20E+00 2.65E+01

Photochemical oxidant creation potential 
(POCP)

kg NMVOC eq. 6.96E+00 4.43E-01 5.97E-01 8.00E+00

Abiotic depletion 
potential (ADP)*

Metals and minerals kg Sb eq. 6.40E-03 3.83E-07 3.46E-07 6.40E-03

Fossil resources MJ 2.62E+04 2.71E+02 5.54E+03 3.20E+04

Water deprivation potential (WDP)* m3 2.24E+02 2.40E-01 2.73E+01 2.52E+02

The estimated impact results are only relative statements, which do not indicate the endpoints of the impact categories, 
exceeding threshold values, safety margins and/or risks.

Output flow indicators
Results are per declared unit, based on the representative product.

Parameter Unit A1 A2 A3 Total

Components for re-use kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Material for recycling kg 2.77E+02 4.85E-06 7.81E-05 2.77E+02

Materials for energy recovery kg 1.33E-03 1.75E-07 8.12E-07 1.33E-03

Exported energy, electricity MJ per energy carrier 1.65E+00 5.72E-04 9.60E-04 1.65E+00

Exported energy, thermal MJ per energy carrier 7.39E-01 4.11E-03 3.67E-03 7.46E-01

Waste indicators
Results are per declared unit, based on the representative product.

Parameter Unit A1 A2 A3 Total

Hazardous waste disposed kg 1.28E+02 3.53E-02 1.86E-02 1.28E+02

Non-hazardous waste disposed kg 6.55E+02 1.05E+00 6.69E+01 7.23E+02

Radioactive waste disposed kg 3.13E-02 1.18E-05 3.65E-06 3.13E-02
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Find out more at
bisalloy.com.au
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Abbreviation Definition

AS Australian Standard

ASTM American Society for Testing and Materials

AusLCI Australian National Life Cycle Inventory Database

CJV Cooperative Joint Venture

EN European Norm

EPD Environmental Product Declaration

GPI General Programme Instructions

ISO International Organization for Standardization

JV Joint Venture

LCA Life Cycle Assessment

PCR Product Category Rules

Q&T Quenched and Tempered

UN CPC United Nations Central Product Classification
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