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PUMA BITUMEN - ENVIRONMENTAL PRODUCT DECLARATION

Introduction

“ &
"

Developing low carbon binders

Through rigorous R&D Puma Energy

Bitumen has developed a biogenic bitumen
component. Dosed into our Paving Grade
Binders, the biogenic bitumen component
introduces a negative carbon component to
conventional binders, while maintaining at
least equal quality and technical performance.

The biogenic bitumen technology allows
carbon captured from the atmosphere by
trees to be permanently stored in road l
pavements. This significantly reduces the

overall carbon footprint of bitumen, and the

asphalt products that contain it. The biogenic

material is sustainably sourced, in a process

certified under the International Sustainability

& Carbon Certification (ISCC) system.
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Life-cycle assessment

CALCULATION RULES

EPD Type

* Paving Grade Binder is used for asphalt or spray seal

* The material is for Puma Energy paving grade binders
incorporating biogenic bitumen component is certified

* Only module A1, A2 and A3 are declared

Yo © % o ,7

Plants capture Extract biogenic Integrated with our Roads become
atmospheric CO, bitumen component global supply network perpetual CO, vaults

Environmental product declaration

This environmental product declaration is based on a life cycle assessment of the supply chain covering the base
bitumen, polymers, and biogenic bitumen component. This environmental product declaration is valid for Puma
Bitumen Terminals in Australia.

This EPD is valid for C170 binders. The table below shows headline numbers for products.
C170 is a standard Puma Energy Bitumen product.
CARBONBIND® C170 includes a biogenic bitumen component.

The full life cycle assessment data for each of these products is presented in the next section of this EPD.

PRODUCTS C170 CARBONBIND® C170

GWP total [kg CO2-eq]

GWP relative to Standard
C170 [kg CO2-eq]

Life cycle assessment

Data on this certificate have been generated by The Right Environment Ltd. using SimaPro. As a general rule, a comparison or evaluation of EPD data is only possible when
all of the data records to be compared have been drawn up in accordance with EN 15804 and the building context and/or product-specific performance features are taken
into consideration. EPDs of construction products may not be comparable if the requirements in EN 15804 section 5.3 are not met, the EPDs are not seen in a building
context, and other requirements (e.g. background LCI data, assumptions around onsite emission measurements, type of EPD, reference service life, boundary conditions and
functionality) are not equivalent.



potétial, significantly reducing
the carbon footprint of
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Life cycle assessment C170

Limitations

Results can be considered to be conservative and worst case. Carbon offsetting is not allowed in the EN
15804 and hence are not considered in the calculations. No benefits and load beyond the system
boundaries have been declared. The product declared does contain biogenic carbon. The product declared
does not include recycled content. There is no packaging.

LIFE CYCLE STAGES

Product : : Use and :
Stage Delivery Installation O End-of-life Module D
A1, A2, A3 A A5 B1-B7 ( 2 3 (4 D
X MND* MND MND MND MND MND MND MND

*MND = Module not assessed/declared

ENVIRONMENTAL PROFILE - CORE PARAMETERS

Product q q Use and q
Stage Delivery [nstallation N End-of-life Module D
Parameter Unit A1, A2, A3 A A5 BI1-B7 a Q (& (4 D

Global warming potential Total, GWP kg (0, 4.73E+02 MND MND MND MND MND MND MND MND
Global warming potential Fossil, GWP kg (0, 4.728+02 MND MND MND MND MND MND MND MND
Global warming potential Biogenic, GWP kg (0, 3.86E-01 MND MND MND MND MND MND MND MND
Global warming potential :
Land use change, GWP kg (0, 8.26E-03 MND MND MND MND MND MND MND MND
Depletion potential of the kgCFKT 5S04 MND MND MND MND MND  MND  MND  MND
stratospheric ozone layer, 0DP
Acidification potential of land and . :
water resources, AP mole of H*  8.26E-03 MND MND MND MND MND MND MND MND
Eutrophication potential, freshwater, EP kg P 3.39E-04 MND MND MND MND MND MND MND MND
Eutrophication potential, kgN 6001 MND MND MND MND MND  MND  MND  MND
marine water, EP
Eutrophication potential, land, EP moleof N 6.59E+00 MND MND MND MND MND MND MND MND
Formation potential of tropospheric )
ozone photochemical oxidants, POCP NMVOC 312E+00 MND MND MND MND MND MND MND MND
Depletion of abiotic resources, elements* ks Sh 2.44E-05 MND MND MND MND MND MND MND MND
Depletion of abiotic resources, M 48204 MND MND MND MND MND  MND  MND  MND
fossil fuels
Water scarcity, WDP * m3 2.97E+03 MND MND MND MND MND MND MND MND

*The results of this environmental impact indicator shall be used with care as the uncertainties on these results are hiah or as there is limited experienced with the indicator.
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ENVIRONMENTAL PROFILE - ADDITIONAL PARAMETER

Use and

Product

Stage Delivery Installation e End-of-life Module D

Parameter Unit AL A2, A3 Ad A5 BI-B7 a Q G 4 D

Particulate matter emissions incidences  2.38E-05 MND MND MND MND MND MND MND MND
lonizing radiation*™* kBq U235 5.34E-01 MND MND MND MND MND MND MND MND
Toxicity, ecosystems (ETP-fw) * (TUe 1.38E+04 MND MND MND MND MND MND MND MND
Toxicity, humans, no-cancer (HTP-) * (TUh 5.02E-08 MND MND MND MND MND MND MND MND
Toxicity, humans, no-cancer (HTP-¢) * (TUh 410E-06 MND MND MND MND MND MND MND MND
Soil Quality Inclex * Pt 213E+02 MND MND MND MND MND MND MND MND

* The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
** This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider effects due to
possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon and
from some construction materials is also not measured by this indicator.

RESOURCE INPUT (USE OF)

Product - - Use and -
Stage Delivery Installation . End-of-life Module D

Parameter Unit A1, A2, A3 M A5 B1-B7 4 Q (3 4 D
Renewable primary energy, excluding
renewable resources used as raw MJ, ncv 6.92E+01 MND MND MND MND MND MND MND MND
materials
Renewable primary energy resources o q55gp N MND MND MND MND  MND  MND  MND
used as raw materials
Total renewable primary resources MJ, ncv 707E+01 MND MND MND MND MND MND MND MND
Non renewable primary energy, M AT9E<04  MND MND MND MND MND  MND  MND  MND
excluding resources used as materials
Non renewable primary energy used )
as raw materials M), ncy 0.00E+00 MND MND MND MND MND MND MND MND
Total non renewable primary Min  479E04  MND MND MND MND MND  MND  MND  MND
energy resources
Secondary material kg 0.00E+00 MND MND MND MND MND MND MND MND
Renewable secondary fuels M) 0.00E+00 MND MND MND MND MND MND MND MND
Non renewable secondary fuels M) 0.00E+00 MND MND MND MND MND MND MND MND
Input of fresh water m3 7.02E+01 MND MND MND MND MND MND MND MND

*NCV = Net Calorific Value

WASTE CATEGORIES (DISPOSED)

PSr(t);Igugt Delivery Installation mal;;(:earg% @ End-of-life Module D
Parameter Unit A1, A2, A3 A4 A5 B1-B7 a Q2 (&} 4 D
Hazardous waste disposed kg 0.00E+00 MND MND MND MND MND MND MND MND
Non hazardous waste disposed kg 5.37E+00 MND MND MND MND MND MND MND MND
Radioactive waste disposed kg 1.19E-02 MND MND MND MND MND MND MND MND




PUMA BITUMEN - ENVIRONMENTAL PRODUCT DECLARATION

FURTHER OUTPUT MATERIAL FLOWS

Product Use and

Stage Delivery Installation I End-of-life Module D
Parameter Unit AL A2, A3 A4 A5 B1-B7 a Q G ¢ D
Components for reuse kg 0.00E+00 MND MND MND MND MND MND MND MND
Materials for recycling kg 0.00E+00 MND MND MND MND MND MND MND MND
Materials for energy recovery kg 0.00E+00 MND MND MND MND MND MND MND MND
Exported electric energy M) 0.00E+00 MND MND MND MND MND MND MND MND
Exported thermal energy MJ 0.00E+00 MND MND MND MND MND MND MND MND

BIOGENIC CARBON

Product
Stage

Product kg (02 0.00E+00 0.0%

Packaging kg (02 0.00E+00 0%

Life cycle assessment CARBONBIND CI170

Limitations

Results can be considered to be conservative and worst case. Carbon offsetting is not allowed in the EN 15804
and hence are not considered in the calculations. No benefits and load beyond the system boundaries have been
declared. The product declared does contain biogenic carbon. The product declared does not include recycled
content. There is no packaging.

LIFE CYCLE STAGES

PSroduct Delivery Installation Use and End-of-life Module D
tage maintenance
A1, A2, A3 A A5 B1-B7 q Q (3 4 D

X MND MND MND MND MND MND MND MND

*MND = Module not assessed/declared

ENVIRONMENTAL PROFILE - CORE PARAMETERS

Psr?gutt Delivery  Installation Use and End-of-life

ge maintenance

Parameter Unit Al A2, A3 A4 A5 B1-B7 q Q G (4 D
Global warming potential Total, GWP kg (02 2.35E+02 MND MND MND MND MND MND MND MND
Global warming potential Fossil, GWP kg (02 4.50E+02 MND MND MND MND MND MND MND MND
Global warming potential Biogenic, GWP kgC02  -216E+02 MND MND MND MND MND  MND  MND  MND

*The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
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ENVIRONMENTAL PROFILE - CORE PARAMETERS CONT...

PSr?aduct Delivery Installation Use and End-of-life Hodlie
ge maintenance D

Parameter Unit A1, A2, A3 M A5 BI1-B7 a Q@ €] 4 D

Global warming potential Land use change, GWP kg €02 2.02E-02 MND MND MND MND MND MND MND MND
ey el o testaosheicomne g sogeos WD MND MND MO MND MND MND MND
ﬁ‘e‘;ggiiztsi"fpm’te””a' offand and water moleofHe 20602 MND MND MND MD  MND  MND MDD
Eutrophication potential, freshwater, EP kg P 6.11E-04 MND MND MND MND MND MND MND MND
Eutrophication potential, marine water, EP kg N 6.02E-01 MND MND MND MND MND MND MND MND
Eutrophication potential, land, EP moleof N 6.57E+00 MND MND MND MND MND MND MND MND
;%BTSEAZ%?SFS;‘%’%Er%%"cslf’he”‘ ozone NMVOC  301E<00  MND MND MND MO MND  MND  MND  MND
Depletion of abiotic resources, elements * ks Sh 1.21E-04 MND MND MND MND MND MND MND MND
Depletion of abiotic resources, fossil fuels * M) 4.45E+04 MND MND MND MND MND MND MND MND
Water scarcity, WDP * m3 2.81E+03 MND MND MND MND MND MND MND MND

*The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.

ENVIRONMENTAL PROFILE - ADDITIONAL PARAMETER

Pg?adg“e“ Delivery  Installation malf;fean';ice End-of-ffe M"g“'e
Parameter Unit AL A2, A3 A4 A5 BI-B7 a Q G 4 D
Particulate matter emissions incidences  2.32E-05 MND MND MND MND MND MND MND MND
lonizing radiation™ kBqU235  6.94E-01 MND MND MND MND MND MND MND MND
Toxicity, ecosystems (ETP-fw) * (TUe 1.32E+04 MND MND MND MND MND MND MND MND
Toxicity, humans, no-cancer (HTP-c) * (TUh 5.15E-08 MND MND MND MND MND  MND  MND  MND
Toxicity, humans, no-cancer (HTP-¢) * (TUh 4.00E-06 MND MND MND MND MND MND MND MND
Soil Quality Index * Pt 2.50E+02 MND MND MND MND MND MND MND MND

* The results of this environmental impact indicator shall be used with care as the uncertainties on these results are high or as there is limited experienced with the indicator.
** This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the nuclear fuel cycle. It does not consider effects due to
possible nuclear accidents, occupational exposure nor due to radioactive waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon and
from some construction materials is also not measured by this indicator.

10



PUMA BITUMEN - ENVIRONMENTAL PRODUCT DECLARATION

RESOURCE INPUT (USE OF)

Pgoduct Delivery Installation Use and End-of-life Module
tage maintenance

Parameter Unit A1, A2, A3 M A5 B1-B7 a Q2 (3 4 D
Renewable primary energy, excluding Mincv  68SE«01  MND MND MND MND  MND  MND  MND  MND
renewable resources used as raw materials

Renewable primary energy resources used Mino  T63E01  MND MND MND MND  MND  MND  MND  MND
as raw materials

Total renewable primary resources MJ, ncv 8.48E+01 MND MND MND MND MND MND MND MND
Non renewable primary energy, excluding Minw  ABE04  MND MND MND MND  MND  MND  MND  MND
resources used as materials

Non renewable primary energy used as Minc 00000  MND MND MND MND  MND  MND  MND  MND
raw materials

Total non renewable primary energy resources MJ, ncv 4.43E+04 MND MND MND MND MND MND MND MND
Secondary material kg 0.00E+00 MND MND MND MND MND MND MND MND
Renewable secondary fuels M) 0.00E+00 MND MND MND MND MND MND MND MND
Non renewable secondary fuels MJ 0.00E+00 MND MND MND MND MND MND MND MND
Input of fresh water m3 6.64E+01 MND MND MND MND MND MND MND MND

*NCV = Net Calorific Value

WASTE CATEGORIES (DISPOSED)

Pg(;;iuct Delivery Installation Use and End-of-life Hodlle
ge maintenance D
Parameter Unit A1, A2, A3 A4 A5 B1-B7 a Q G (4 D
Hazardous waste disposed kg 0.00E+00 MND MND MND MND MND MND MND MND
Non hazardous waste disposed kg 5.72E+00 MND MND MND MND MND MND MND MND
Radioactive waste disposed kg 115E-02 MND MND MND MND MND MND MND MND
FURTHER OUTPUT MATERIAL FLOWS

ng;’ggt Delivery  Installation malf;fean';ice End-of-life M°g“'e
Parameter Unit A1, A2, A3 A4 A5 BI-B7 a V] a3 (4 D
Components for reuse kg 0.00E+00 MND MND MND MND MND MND MND MND
Materials for recycling kg 0.00E+00 MND MND MND MND MND MND MND MND
Materials for energy recovery kg 0.00E+00 MND MND MND MND MND MND MND MND
Exported electric energy M) 0.00E+00 MND MND MND MND MND MND MND MND
Exported thermal energy MJ 0.00E+00 MND MND MND MND MND MND MND MND

BIOGENIC CARBON

Product
Stage

Product kg (02 2.156+02 5.9%

Packaging kg (02 0.00E+00 0%




Let's talk

We tailor our solutions to each
of our customers and would
love to talk to you about how
we can help meet your own
particular bitumen needs.

bitumen@pumaenergy.com

L0y

Bitumen

SINGAPORE

Puma Energy Singapore Pte Ltd

10 Collyer Quay Ocean Financial Centre
Singapore 049315

Singapore

AUSTRALIA

Puma Energy (Australia) Bitumen Pty. Ltd.

47/61 Toll Dr
Altona North, VIC 3025
Melbourne, Australia

PUMAENERGY.COM

GENEVA

Puma Energy

Rue de Jargonnant 1
1207 Geneva
Switzerland

UK

Puma Energy

Oakley Green,

Oakleigh Green Farm Lane,
Westerleigh,

Bristol BS37 8QE

United Kingdom



