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Executive summary

This report provides a climate risk assessment which identifies the potential risks imposed by climate
change on the Gas Import Jetty and Pipeline Project (the Project). The assessment identifies potential
risk scenarios, consequences of those risks over the life cycle of the Project, and the controls which
are planned to mitigate risk scenarios imposed by climate change events.

AGL Wholesale Gas Limited (AGL) and APA Transmission Pty Limited (APA) propose to establish a
gas import jetty and pipeline respectively, consisting of a:

o floating storage and regasification unit (FSRU) at Crib Point Jetty (Gas Import Jetty Works)

e gas pipeline between Crib Point and Pakenham to connect to the Victorian Transmission System
(VTS) east of Pakenham (Pipeline Works).

The Project would provide an additional supply of natural gas into the south eastern Australian gas
market for industrial, commercial and residential customers.

Potential supply gaps in Victoria’s gas market are predicted from 2024. The Project would improve
energy security for industrial, commercial and domestic customers and would increase competition in
the market.

Victoria’s Climate Change Act 2017 recognises that ‘Victoria is particularly vulnerable to the adverse
effects of climate change’ and that it must ‘build the resilience of the State’s infrastructure, built
environment and communities through effective adaptation and disaster preparedness action’. Climate
change puts infrastructure at increased risk of degradation, failure and increased maintenance or
replacement costs. The long lifespan of infrastructure assets makes it important to assess climate
change risks and integrate adaptation strategies early.

Methodology

A climate change risk assessment was undertaken in line with AS 5334-2013 Climate change
adaptation for settlements and infrastructure — A risk-based approach (AS 5334-2013) and focused on
the potential risks that may impact the Project due to climate change (Standards Australia, 2013). The
assessment included the following tasks:

e identification of historical climate data and climate change projections for the Project study area

e selection and agreement on the suitable risk assessment framework for the climate change risk
assessment

e aclimate change risk workshop, held in March 2019 with representatives of the Environment
Effects Statement (EES) team, relevant technical specialists and AGL and APA.

The risk framework used in this climate change risk assessment is distinct from the approach used by
the broader EES. This is because the climate change risk assessment considered impacts projected
to occur over the Project life cycle caused by climate change, rather than the acute impacts by the
Project on the environment.

AGL and APA agreed on a different set of risk criteria which aligns with their enterprise risk
frameworks, which are based on ISO 31000 Risk Management.

Climate change projections and hazards

Hazards relevant to the Project study area arising from climate change include extreme heat, extreme
rainfall, sea level rise, change in groundwater levels, saltwater intrusion, bushfire, extreme
wind/storms and enhanced atmospheric concentrations of carbon dioxide (COz). These hazards were
used as a basis for identifying risk scenarios during the risk workshop.

Risk assessment

The March 2019 risk workshop identified the basis for the risks contained in the risk register (see
8.0B).The risk register was further assessed and updated to comprise a total of 11 risks in subsequent
follow-up reviews. The risks are associated with impacts to Project assets that could occur due to
projected changes in climate during the Project life cycle. A single risk rating was provided which
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incorporated relevant controls which are planned to be in place. No risks were identified with a rating
of ‘high’ or above. Four risks were rated ‘moderate’, for the Gas Import Jetty Works as well as the
Pipeline Works. These risks were primarily associated with impacts from saltwater intrusion, change in
groundwater levels and extreme rainfall. Potential impacts from sea level rise were also identified as a
risk for the Gas Import Jetty Works. Seven risks were rated ‘low’. Proposed controls were considered
adequate to manage the potential impacts of climate change on the Project.
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Abbreviation Definition

AECOM AECOM Australia Pty Ltd

AGL AGL Wholesale Gas Limited

APA APA Transmission Pty Limited

BoM Bureau of Meteorology

CO2 Carbon dioxide

CSIRO Commonwealth Scientific and Industrial Research Organisation
EES Environment Effects Statement

EMF Environmental Management Framework
EOLSS End of Line Scraper Station

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
FFDI Forest Fire Danger Index

FIRM Fully Integrated Risk Matrix

FSRU Floating storage and regasification unit
GHG Greenhouse gas

HDD Horizontal directional drilling

IPCC Intergovernmental Panel on Climate Change
LNG Liquefied natural gas

MLA Marine loading arm

MLV Mainline valve

PoHDA Port of Hastings Development Authority
PTW Permit to work

RCP Representative Concentration Pathway
ROW Right of way

SLR Sea level rise

UPS Uninterruptible Power Supply

VCP Victorian Climate Projections

VTS Victorian Transmission System
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Glossary of terms

Term Definition

Adaptation Changes made in response to the likely threats and
opportunities arising from climate variability and climate change.
Note: Adaptation can be spontaneous or planned, and can be
carried out in response to, or in anticipation of changes in
climatic conditions.

Adaptation measures Measures or actions taken to adjust to the actual or expected
climate and its effects.
This terminology is used only in the climate change study.

Control Measures that are modifying the risk level.

Climate The average weather experienced at a site or region over a
period of many years, ranging from months to many thousands
of years. The relevant measured quantities are most often
surface variables such as temperature, rainfall and wind.

Climate change A change in the state of the climate that can be identified (e.g.

by statistical tests) by changes in the mean and/or variability of
its properties, and that persists for an extended period of time,

typically decades or longer.

Climate projection The simulated response of the climate system to a scenario of
future emission or concentration of greenhouse gases and
aerosols, generally derived using climate models. Climate
projections are distinguished from climate predictions by their
dependence on the emission/concentration/radiative forcing
scenario used, which in turn is based on assumptions
concerning, for example, future socioeconomic and
technological developments that may or may not be realised.

Downscaling A method that derives local to regional-scale information from
larger-scale models or data analyses. Different methods exist
e.g. dynamical, statistical and empirical downscaling.

Extreme weather An event that is rare at a particular place and time of year.
Definitions of rare vary, but an extreme weather event would
normally be as rare as or rarer than the 10th or 90th percentile
of a probability density function estimated from observations.

Fire weather Weather conditions conducive to triggering and sustaining wild
fires, usually based on a set of indicators and combinations of
indicators including temperature, soil moisture, humidity, and
wind. Fire weather does not include the presence or absence of
fuel load.

Impact A threat that may arise as a result of either the weather or
climate change both in the short- and long-term, and represents
the fact that the issue is one that is constantly evolving.

Project life cycle Time interval that commences with the identification of the need

for an asset and terminates with the decommissioning of the
asset or any associated liabilities.
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Term Definition

Representative Concentration Representative Concentration Pathways (RCPs) follow a set of
Pathways (RCPs) greenhouse gas, air pollution (e.g. aerosols) and land-use
scenarios that are consistent with certain socio-economic
assumptions of how the future may evolve over time. The well
mixed concentrations of greenhouse gases and aerosols in the
atmosphere are affected by emissions as well as absorption
through land and ocean sinks. There are four RCPs that
represent the range of plausible futures from the published
literature.
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1.0 Introduction

This report assesses the potential risks to the Gas Import Jetty and Pipeline Project (the Project) from
climate change.

The Project would provide an additional supply of natural gas into the south-eastern Australian gas
market for industrial, commercial and residential customers.

The Australian Energy Market Operator has predicted potential supply gaps in Victoria’'s gas market
from 2024 (AEMO, 2020). The Project would improve energy security for industrial, commercial and
domestic customers and would increase competition in the market.

The joint proponents of the Project are AGL Wholesale Gas Limited (AGL) and APA Transmission Pty
Limited (APA).

The Project would establish a gas import jetty and pipeline comprising:
o afloating storage and regasification unit (FSRU) at Crib Point Jetty — the Gas Import Jetty Works

e agas pipeline between Crib Point and Pakenham to connect to the Victorian Transmission
System (VTS) east of Pakenham — the Pipeline Works.

The Project was referred by AGL and APA to the Victorian Government under the Environment Effects
Act 1978 (Vic) on 13 September 2018 as two separate projects consisting of the Gas Import Jetty
Works and Pipeline Works.

On 8 October 2018 the Minister for Planning issued a decision determining that an Environment
Effects Statement (EES) was required for the Project due to the potential for a range of significant
environmental effects.

The Gas Import Jetty Works and the Pipeline Works were also referred to the Commonwealth
Government under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) as
separate projects.

Each project was designated as a controlled action requiring impact assessment under the EPBC Act.
The EES process is the accredited environmental assessment for the controlled action decisions
under the EPBC Act in accordance with the bilateral agreement between the Commonwealth and
Victorian governments.

1.1 Purpose

This report sets out a climate risk assessment which identifies the potential risks arising from the
projected impacts of by climate change on the Project. The assessment identifies potential risk
scenarios, the consequences of those risks over the Project life cycle, and the controls which are
planned to mitigate risk scenarios imposed by climate change events. The risk assessment is intended
to inform the design and operation of the Gas Import Jetty Works and Pipeline Works.

11.1 Why understanding climate change risk is important

Victoria’s Climate Change Act 2017 recognises that ‘Victoria is particularly vulnerable to the adverse
effects of climate change’ and that it must ‘build the resilience of the State’s infrastructure, built
environment and communities through effective adaptation and disaster preparedness action’. Climate
change puts infrastructure at increased risk of degradation, failure and increased maintenance or
replacement costs. The long lifespan of infrastructure assets makes it important to assess climate
change risks and integrate adaptation strategies early in the design or development process so that
risks can be ‘designed out’ or relevant adaptation measures can be developed and embedded in the
project as appropriate.

1.2 Project description
The Project comprises two sets of works: the Gas Import Jetty Works and the Pipeline Works.

AGL would undertake the Gas Import Jetty Works. APA would undertake the Pipeline Works.
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1211 Gas Import Jetty Works
The Gas Import Jetty Works would consist of a liquefied natural gas (LNG) import facility comprising:

e continuous mooring of an FSRU at Berth 2 of the existing Crib Point Jetty to store LNG and
regasify LNG into natural gas

e  Jetty Infrastructure on the Crib Point Jetty including marine loading arms (MLASs) and gas piping
to transfer the gas from the FSRU to the Crib Point Receiving Facility

e  Crib Point Receiving Facility, including metering, odorant injection and nitrogen injection, which
would be located on land adjacent to the Crib Point Jetty.

The FSRU vessel for the Project would be approximately 300 metres long and 50 metres wide. It
would have capacity to store 170,000 cubic metres (m3) of LNG. Visiting vessels carrying LNG (LNG
carriers) would berth alongside the FSRU to transfer their LNG to the FSRU, which could take up to 36
hours.

The FSRU would store the LNG as a liquid and when required, return LNG back into a gaseous state
by heating the LNG using either seawater or gas-fired boilers (a process known as regasification).

Following regasification, the natural gas would be transferred through gas piping along the jetty from
the FSRU to the Crib Point Receiving Facility.

The Crib Point Receiving Facility would include treatment facilities to inject odorant and nitrogen (as
required) into the natural gas to meet VTS gas quality specifications.

1.2.2 Pipeline Works

The Pipeline Works would comprise a bi-directional gas transmission pipeline to transport gas from the
Crib Point Receiving Facility to the VTS east of Pakenham.

The pipeline would be approximately 57 kilometres long with a nominal diameter of 600 millimetres.
The pipeline would be buried at a depth of generally 1.2 metres below ground (to the top of the pipe).

The Pipeline Works would also comprise the following facilities:

e the pigging facility at the Crib Point Receiving Facility to enable in-line inspections of the pipeline
with a pipeline inspection gauge (pig)

e the above-ground Pakenham Delivery Facility situated adjacent to the Pakenham East rail depot
to monitor and regulate the gas

e the below-ground End of Line Scraper Station (EOLSS) located at the connection point to the
VTS, north of the Princes Highway in Pakenham

e two above-ground mainline valves (MLVs) located at different points along the pipeline alignment
to enable isolation of the pipeline in an emergency.

1.2.3 Construction
The key construction activities for the Gas Import Jetty Works would include:
e establishment of construction sites including laydown areas

e installation of Jetty Infrastructure on the Crib Point Jetty, including MLAs, gas piping mounted to
the jetty, electrical and instrumentation equipment and a firefighting system

e construction of the Crib Point Receiving Facility.

Construction for the Gas Import Jetty Works would take approximately 18 to 27 months, depending on
weather conditions.

The key construction activities for the Pipeline Works would include:
e  establishment of laydown areas

e construction of the pigging facility at Crib Point Receiving Facility, Pakenham Delivery Facility,
two MLVs and the EOLSS
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e pipeline construction using construction techniques such as trenching, horizontal directional
drilling (HDD) or boring, typically within a 30-metre-wide pipeline construction right of way (ROW).

Construction for the Pipeline Works would take approximately 18 to 24 months, depending on weather
conditions. Pipeline construction would progress in a linear manner.

Subject to the staging of the works outlined above, construction for the entire Project is expected to
take approximately 18 to 27 months.

1.2.4 Operation and maintenance

When commissioned, the FSRU would be operated by an experienced third-party operator. The Crib
Point Receiving Facility and associated Jetty Infrastructure would be owned and operated by AGL or
an experienced third-party operator. The Pipeline Works would be owned and operated by APA.

The FSRU may leave Western Port during the Project lifetime for activities such as scheduled
maintenance and extreme weather events.

The gas import jetty would initially receive approximately 12 LNG carriers per year with capacity to
increase to approximately 40 LNG carriers per year. The number and frequency of LNG carriers
arriving each year would depend on their storage capacity and gas demand.

The Crib Point Receiving Facility is designed to be automated and may be operated unmanned under
normal operating conditions.

An operational easement of generally 15 metres wide would apply to the pipeline alignment. The
pipeline easement would be routinely inspected for any operational or maintenance issues in
accordance with APA procedures.

The pipeline would also be designed and constructed so that pigging could be undertaken to inspect
the integrity of the pipeline as required. Pigging would be undertaken around 10 years after
construction and then at a frequency determined by the first inspection. If needed, an intelligent pig
can be deployed to inspect the wall thickness and defects.

The Pakenham Delivery Facility is also designed to be automated and operate unmanned under
normal operating conditions.

The EOLSS would be buried with valves contained within concrete pits. The connection to the VTS
would operate unmanned. Excavation of the site to access the EOLSS would be required for the
pigging activities.

1.25 Decommissioning

The FSRU is proposed to operate for 20 years, although this may be shortened or extended to
address security and stability of gas supply to south-eastern Australia. When the Project was no
longer required, the FSRU would leave Western Port.

The Jetty Infrastructure installed on the Crib Point Jetty and the Crib Point Receiving Facility would be
decommissioned and removed when no longer required. The Crib Point Jetty would remain as an
operational jetty under the management of the Port of Hastings Development Authority (POHDA).

The pipeline would have a design life of 60 years. If the Pipeline Works were no longer required, they
would be decommissioned in accordance with Australian Standard AS2885 Pipelines — gas and liquid
petroleum and relevant legislative and approval requirements at the time of decommissioning.

1.2.6 Climate change risk considerations in the design

Climate change puts infrastructure at increased risk of degradation, increased maintenance or
replacement costs and failure. Where appropriate, climate change risks should be considered during
design so that assets are resilient for the climatic conditions throughout the entire Project life cycle.
1.3 Project Area

The Project Area is situated between Crib Point and Pakenham East in Victoria within the local
government areas of Mornington Peninsula Shire, the City of Casey and Cardinia Shire.
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The Project Area includes the construction and operation footprints for the Gas Import Jetty Works and
the Pipeline Works.

The Project Area is detailed in EES Attachment VII Map book. An overview of the Project Area
showing the proposed pipeline alignment and current options is shown in Figure 1 below.

The Gas Import Jetty Works would be located at the existing Crib Point Jetty (Berth 2) and on land
immediately adjacent. The Crib Point Jetty is located within the Port of Hastings and within an area
designated as a wetland of international significance under the Ramsar Convention on Wetlands of
International Importance (the Western Port Ramsar site).

The Pipeline Works would be located on land between the Crib Point Receiving Facility and a
connection point to the VTS east of Pakenham.

The pipeline alignment was selected to minimise impacts on sensitive land uses and where possible
follows existing pipeline easements.

The pipeline would be located on land used for various purposes including rural residential living, road
corridors, industry, conservation reserves, hobby farming, horse studs and agriculture. The pipeline
would generally follow the Stony Point rail reserve through Hastings.

Towards Pakenham, the pipeline would cross the Gippsland rail line before reaching the proposed
Pakenham Delivery Facility adjacent to the Pakenham East rail depot and connecting to the VTS north
of the Princes Highway.

13.1 Study area

The following Project components were considered during the climate change risk assessment, as
shown in Figure 1:

e  Gas Import Jetty Works
o the Crib Point Jetty
o the FSRU moored at Berth 2 of the Crib Point Jetty
o the Crib Point Receiving Facility
e  Pipeline Works
o the pipeline

o the Pakenham Delivery Facility.
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Figure 1: Project Area
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2.0 Scoping requirements, legislation, policy and guidelines

EES scoping requirements for the Project were issued by the Victorian Minister for Planning in
February 2019. These set out the specific matters to be investigated and documented in the EES in
accordance with the Ministerial guidelines for assessment of environmental effects under the
Environment Effects Act 1978.

This climate change risk assessment does not correspond directly with a specific draft evaluation
objective. However, Victoria’s Climate Change Act 2017 (Climate Change Act) outlines a set of policy
objectives to embed climate change in government decision-making and to ‘build the resilience of the
State’s infrastructure, built environment, and communities through effective adaptation and disaster
preparedness action’. The Climate Change Act compels decision-makers to have regard to climate
change, including potential biophysical impacts, in decisions made or actions taken that are authorised
by the provision of the following Acts relevant to this EES:

e  Catchment and Land Protection Act 1994
e Marine and Coastal Act 2018

e  Environment Protection Act 1970

e  Flora and Fauna Guarantee Act 1988

e  Water Act 1989.

Additionally, the Coastal Management Act 1995 requires the Victorian Coastal Strategy 2014 to
provide for the long-term planning of the Victorian coast. The Victorian Coastal Strategy provides
guidance for agencies and statutory decision-making along the coast and in marine and estuarine
environments. The Strategy highlights five key issues to be considered as part of coastal planning,
one of which is adapting to climate change. The Strategy requires planning for ‘sea level rise of not
less than 0.8 metres by 2100 and not less than 0.2 metres by 2040 for urban infill areas’ (Victorian
Coastal Council, 2014).

The Marine and Coastal Policy was released in March 2020 and provides further policy direction about
planning for sea level rise.
2.1 Linkage to other EES Technical Reports

The climate change risk assessment should be read in conjunction with other relevant technical
reports forming part of the EES. These reports were also considered:

e EES Technical Report C: Surface water impact assessment
e EES Technical Report D: Groundwater impact assessment

e EES Technical Report F: Greenhouse gas impact assessment.
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3.0 Methodology

The following sections outline the method for the climate change risk assessment. This approach is
consistent with AS 5334-2013 Climate change adaptation for settlements and infrastructure — A
risk-based approach and focuses on the potential climate change risks that may impact the Project
(Standards Australia, 2013).

3.1 Identifying climate projections

Climate change is defined by the Commonwealth Scientific and Industrial Research Organisation
(CSIRO) as a shift in the average climate conditions and the frequency and severity of extreme
weather events, experienced over longer time scales than standard weather patterns. To understand
the potential changes in climate, historical climate data as well as climate change projections were
identified for the Project Area.

Historical climate data for the Project Area was obtained from the Viewbank Bureau of Meteorology
weather station (station number 86068). Data from the Viewbank weather station provides the most
consistent data set with a single point for all climate variables. While there are other stations closer to
the Project Area, these do not have a complete data set for all variables. Given Viewbank’s inland
location it does not have the direct marine influence that closer weather stations may have.
Regardless, the variability in historic climate data between these weather stations would likely be
negligible in the context of climate change given the proximity of these stations to each other and
because they are all within the same natural resource management region.

For climate change projections, assessment reports on climate change are produced every five years
by the Intergovernmental Panel on Climate Change (IPCC), a scientific body set up by member
governments of the United Nations to provide an objective and scientific view on climate change. The
IPCC assessment reports provide updated evidence, demonstrating the current and projected impacts
of human activity on the global climate.

The IPCC Fifth Assessment Report published in 2014 outlines a range of Representative
Concentration Pathways (RCPs) designed to be ‘representative’ of possible future emissions and
greenhouse gas (GHG) concentration scenarios to the year 2100. The pathways are based on global
research and existing literature and are characterised by the radiative forcing produced by the end of
the 21st century. Radiative forcing is the extent of extra heat the lower atmosphere will retain as a
result of additional greenhouse gases. This is denoted by the number following each RCP. There are
four RCPs: RCP8.5, RCP6.0, RCP4.5 and RCP2.6. Each RCP, as shown in Figure 2, reflects a
different concentration of global GHG emissions reached by 2100, based on assumptions of different
combinations of possible future economic, technological, demographic, policy, and institutional
trajectories (IPCC, 2014). RCP2.6 represents a future resulting from the most ambitious mitigation
scenario, while 8.5 represents a future with little curbing of emissions.

Prepared for — AGL Wholesale Gas Limited and APA Transmission Pty Limited — 60592634



AECOM Gas Import Jetty and Pipeline Project Environment Effects Statement 8
Attachment IV: Climate change risk assessment

Figure 2: Emissions of carbon dioxide (CO>) across the RCPs (left), and trends in concentrations of CO» (right)
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Recent data indicates that global greenhouse emissions are tracking in accordance with RCP8.5
(DELWP, 2015). RCP8.5 was used for the assessment of risks for the Project relevant to the
near-term (2030) as a worst-case scenario assessment. For far-term assessments (2090), projections
for RCP4.5 and RCP8.5 were considered to reflect potential emissions reduction. Climate projections
for the Project Area are available in Appendix A and discussed in Section 4.0 of this risk report.

In 2015, the CSIRO and the Australian Bureau of Meteorology (BoM) released a suite of climate
change projections based on the IPCC RCPs and scaled these to provide higher resolution data for
Australia’s natural resource management regions. In 2019, the Victorian Government partnered with
the CSIRO to develop local-scale climate projections data for Victoria at a 5 kilometre x 5 kilometre
scale. The new data from the Victorian Climate Projections (VCP) 2019 complement rather than
replace or supersede existing projections, as they all represent plausible futures.

The climate projections used in this assessment are sourced from the CSIRO and BoM documents
Climate Change in Australia Technical Report (CSIRO and Bureau of Meteorology 2015), Climate
Change in Australia Southern Slopes Cluster Report (Grose, et al., 2015) and VCP (2019a) data, as
outlined above. The design life of AGL’s and APA’s assets were taken into consideration during the
climate change assessment. Currently the design life of each Project component (with potential for
extension) is:

e  Gas Import Jetty Works — 20 years
e  Pipeline Works — 60 years.

3.2 Risk assessment method

The risk assessment method used in this climate change risk assessment is distinct from the risk
assessment approach used by the broader EES. This is because the climate change risk assessment
seeks to identify the potential impacts of a changing climate on the Project. This is distinct from the
broader EES, which assesses the risks that the Project poses to the environment.

AS 5334-2013 notes that climate change risks and treatments should be considered under the same
framework as used for other operational or organisational risks and treatments. Risks to the Project
associated with the climate variables (identified in Section 4.0 and Appendix A of this risk report) were
assessed using a framework agreed by AGL and APA and aligned with their enterprise risk
frameworks.
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The risk assessment framework used is based on ISO 31000 Risk Management and includes:

e consequence descriptions, which allows for the consideration of a range of consequence
categories including: commercial, regulatory compliance, reputation and community, environment,
health and safety, and people

e likelihood descriptions ranging from ‘almost certain’ where ‘the risk is almost certain to happen (>
50%) to ‘rare’ where ‘there is a rare chance the risk will happen (< 0.01%)’ over the operating life
of the assets assessed

e aconsequence and likelihood risk evaluation matrix.

A full list of the risk criteria applied in the climate change risk assessment is provided in Appendix C.
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3.3 Assumptions and limitations

The climate risk assessment is based on the Project design at the time of the assessment. The climate
projections used are sourced from publicly available CSIRO and BoM (2015), CSIRO (2019a, b) and
BoM (2016) documents. These are the best available projections of likely future conditions and have
inherent uncertainties. Confidence levels specific to each projection were provided by CSIRO and are
included in Appendix A. No further modelling or detailed vulnerability analysis was undertaken for this
level of assessment.

The risk assessment framework used to assess climate risks does not allow for an overall view of any
cumulative impacts from several risks that may be minor in isolation, but cumulatively could have a
significant impact on the Project.

3.4 Climate change risk identification

To identify and assess physical climate change risks relevant to the Project, a climate change risk
workshop was held in March 2019 with representatives from the EES team, relevant technical
specialists (including groundwater and surface water specialists), AGL and APA. Participants from
AGL and APA included representatives from project management, risk management, approvals,
design, environment, health and safety and sustainability.

The objectives of the workshop were to:

e engage the Project team and relevant technical specialists early on climate change risks across a
range of disciplines and responsibilities

e discuss how climate change risks should be considered, when and by whom

e enable climate change risks to be managed by considering relevant and feasible adaptation
measures, if required.

Workshop participants were presented with climate change projections for the Project Area and
potential hazards that may arise from these projections. In small facilitated groups, participants worked
together to:

e identify potential risks to the Project and relevant controls — risks considered included direct and
indirect impacts of climate change, which is consistent with guidance outlined in AS5334

e assess the risks identified using the risk criteria to rate the likelihood and consequence of each
risk, resulting in an overall risk rating — risks were rated taking account of controls identified.

Identified risks were captured in a risk register provided in Appendix B to ensure consistency in the
way risks are addressed across the Project. Following the workshop, participants were given the
opportunity to review the risk register. Project team specialists unable to attend the workshop also had
the opportunity to provide feedback. Outcomes from this engagement are captured in the risk register
provided in Appendix B.

In preparing this report, public engagement comments provided so far have been reviewed for issues
raised relating to climate risk. Consultation with key stakeholders and local communities is an ongoing
part of the Project. The consultation process would continue to be undertaken so that issues raised
can continue to be addressed.
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4.0 Climate projections and hazards

Climate projection data is provided in Appendix A. A summary of climate hazards with potential to
impact the Project Area is outlined in Table 1.

Table 1: Summary of climate hazards potentially impacting on the Project

Hazard Description

Extreme heat e Temperatures in Victoria over the last two decades have increased steadily
and climate projections indicate there will be an increase in average
temperatures and extreme temperatures.

e Extreme heat includes days where the maximum temperature exceeds 35°C
and heatwaves, a period of three or more days of unusually high maximum
and minimum temperatures. On average there are currently 14.2 days a
year above 35°C, per records from the Viewbank weather station (station
number 86068). This is projected to increase to an average of 24 days in
2090 under RCP8.5.

Extreme rainfall | ¢ Recent climate data and future projections show longer periods with little
rainfall and conversely more intense rainfall events. As temperatures
increase the water cycle intensifies with more evaporation which is what
results in more intense rainfall events.

¢ Increased extreme rainfall intensity will likely increase the extent and depth
of flooding across the Project Area.

Sea level e Oceans have warmed considerably over the past century resulting in thermal
rise/coastal expansion and melting of ice caps causing rising sea levels.

flooding and e Under RCP8.5, sea levels are projected to rise by 0.61 to 1.10 metres by
erosion 2090 (IPCC 2019b).

e Projection ranges of sea level rise are considered likely (at least 66%
probability) and could be subject to further rise if a collapse in the marine
based sectors of the Antarctic ice sheet were initiated. Limitations in the
understanding of Antarctic ice sheets create uncertainty in sea level
projections, though it is estimated that ice sheet loss could increase sea
level rise projections later in the century.

e Sea level rise has the potential to inundate land adjacent to the coast.
Projected sea level rise combined with increased storm events producing
greater wave run up can result in areas typically immune from coastal
flooding impacts being affected.

o Key impacts of sea level rise includes associated erosion and exacerbated
storm surge and storm tides. Crib Point has been identified as an area of risk
from coastal erosion in the Western Port Coastal Villages and Surrounding
Settlements Strategy. Storm surge, elevated sea levels resulting from
atmospheric wind and low pressure, and storm tide, sea levels resulting from
the combination of storm surge and astronomical tides may also impact the
area. Modelling for storm tide and storm surge is complex. No modelling for
storm tide and storm surge has been undertaken for this assessment.

Change in e Groundwater levels can be influenced by the action of ocean tides and

groundwater increase of sea level.

levels e More severe storm surges and rising sea levels will have direct impacts on
groundwater, including increasing its elevation and saltwater intrusion.

Saltwater e Groundwater quality can be influenced by saltwater intrusion from ocean

intrusion tides.

Bushfire e Climate change is likely to result in more intense and frequent bushfire

weather in the future. Historically, the Project Area had an average of 2.7
severe fire danger days per year. This is projected to double by 2090.
e Parts of the Project Area are situated in a Bushfire Management Overlay.
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Hazard Description

Extreme wind/ ¢ High winds can cause disruption and damage to infrastructure.

storms e More regular and severe storm events are projected to occur in the region
surrounding the Project Area as an impact of climate change.

Enhanced e Enhanced atmospheric concentrations of CO2 and increased temperature

atmospheric are projected to accelerate the penetration of CO2 into concrete structures,

concentrations accelerating deterioration of concrete structures. This risk is particularly

of CO2 relevant for structures with a long asset life that will extend to the end of the
21%t century (Wang et al., 2010).
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6.0 Adaptation measures

As per information in Section 5.0 of this risk report, no risks identified through the climate change risk
assessment were rated ‘high’ or above when taking into account relevant controls to be implemented
by the Project. Four ‘moderate’ risks were identified, with controls considered adequate to manage
these risks.

AGL and APA would maintain a climate change risk register for the overall operation of the facility,
monitor climate impacts, projections and policy for the Project Area throughout the Project life cycle.
Monitoring may include operational controls such as routine and preventative maintenance checks, as
outlined in Table 2. As required, Project-specific adaptation measures would be investigated,
assessed and implemented to minimise any climate change risks to the Project components.

7.0 Conclusion

A climate change risk assessment was undertaken to determine the potential impacts of climate
change on the Project, aiming for more climate resilient assets.

A total of 11 risks were identified and assessed. Of these risks, none were considered ‘high’ or above,
taking into consideration proposed controls. Four risks were rated ‘moderate’ for the Gas Import Jetty
Works as well as the Pipeline Works. These risks were primarily associated with impacts from
saltwater intrusion, change in groundwater levels and extreme rainfall. Potential impacts from sea level
rise were identified as a risk for the Gas Import Jetty Works. Seven risks were rated ‘low’. Proposed
controls were considered adequate to manage the potential impacts of climate change on the Project.
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AECOM Gas Import Jetty and Pipeline Project Environment Effects Statement
Attachment IV: Climate change risk assessment

Appendix B

Imate change risk
register

Prepared for — AGL Wholesale Gas Limited and APA Transmission Pty Limited — 60592634
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AECOM Gas Import Jetty and Pipeline Project Environment Effects Statement
Attachment IV: Climate change risk assessment

Appendix C

Risk criteria

Prepared for — AGL Wholesale Gas Limited and APA Transmission Pty Limited — 60592634
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Gas Import Jetty
and Pipeline Project

www.gasimportprojectvictoria.com.au

General and Gas Import Jetty enquiries
1800 039 600

AGLcommunity@agl.com.au
Pipeline enquiries

1800 531 811

cribpointpakenham@apa.com.au
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