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1. Introduction

This ESD Report has been prepared by Arup on behalf of the Department of Education (DoE) to assess the
potential environmental impacts that could arise from the construction and use of the new Melrose Park High
School project (the Activity) at 37 Hope Street, Melrose Park. This report supports the assessment of the
proposed Activity under Part 5 of the Environmental Planning and Assessment Act 1979. The Activity is
proposed by the DoE to meet the growth in educational demand in the Melrose Park precinct.

This report has been prepared to describe how the proposal will incorporate the principles of ecologically
sustainable development in the design, construction and ongoing operation of the activity.

1.1 Summary of the Activity

The proposed activity involves the construction and use of a new high school in two stages for approximately
1,000 students.

Stage 1 of the proposed activity includes the following:

e Site preparation works.

e Construction of Block A — a six-storey (with additional roof/plant level) school building in the south-
western portion of the site containing staff rooms and General Learning Spaces (GLS).

¢ Construction of Block B — a one storey (double height) hall, gymnasium, canteen and covered
outdoor learning area (COLA) building in the south-eastern portion of the site.

e Construction of Block C — a single storey plant and storage building at the north-eastern portion of
the site.

e Associated landscaping.

e Construction of on-site car parking.

¢ Provision and augmentation of services infrastructure.

e Associated public domain infrastructure works to support the school, including (but not limited to):

o Provision of kiss and drop facilities along Wharf Road, and widening of the Wharf Road
footpath.

o Raised pedestrian crossings on Wharf Road and Hope Street.
Stage 2 of the proposed activity includes the following:

e Construction of Block D — a five-storey (with additional roof/plant level) school building in the
north-western portion of the site containing staff rooms and GLS:

e Additional open play spaces within the terrace areas of Building D.
e Minor layout amendments to Block A.

The Review of Environmental Factors prepared by Ethos Urban provides a full description of the proposed
works.

1.2 Site Description

The site is located at 37 Hope Street, Melrose Park within the Parramatta LGA. The school covers an
approximate area of 9,500m? and is generally rectangular in shape. The site is currently cleared and vacant.
The site is located approximately 8km east of the Parramatta CBD.

1.3 Significance of Environmental Impacts

Based on the identification of potential issues, and an assessment of the nature and extent of the impacts of
the proposed development, it is determined that:
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¢ The extent and nature of potential impacts are low and will not have significant impact on the
locality, community and/or the environment.

e Potential impacts can be appropriately mitigated or managed to ensure that there is no significant
impact on the environment.

1.4 REF Reporting Requirements

Relevant Report
Section

Requirement

Section 2.3, Section
2.7

Does the ESD Report set sustainability targets for the activity in line
with the department’s commitments, including:

e Green Star Buildings certification for projects with >1000m2
new building and >$10m EDC of 5 Star for Sydney,
Wollongong and Newcastle metro or 4 Star for rest of NSW

e Operational energy and potable water intensity targets for the
activity?

If Green Star Buildings certification is required, does the ESD Report
include:

Section 2.3, Appendix
A1

the Green Star registration number for the project, and

a Green Star Building pathway showing how activity will

achieve the required number of credit points to certify?

If applicable under the Sustainable Buildings SEPP, has an
NABERS embodied emissions material form been included in the
ESD Report?

Provided by separate
submission of
NABERS Materials
reporting template.

Does the ESD report include a Climate Change Risk Assessment
and Adaptation Plan?

Section 2.6, Appendix
A2

e minimise peak electricity demand;

¢ minimise overall energy use through passive design;
e generate and store renewable energy;

e minimise consumption of potable water; and

¢ meter and monitor energy and water consumption and
energy generation?

¢ minimise waste from associated demolition and construction;

For sites identified as any high or extreme risks in the Climate Appendix A.2
Change Risk Assessment and Adaptation Plan, have design

responses been identified to been incorporated into the project to

mitigate the risks?

Does the ESD Report adequately address how the activity will: Section 2

Does the ESD Report include a Net Zero Action Plan / Net Zero in

operations plan (exact name TBA) that adequately addresses how
the activity has been designed to eliminate use of fossil fuels during

Provided by separate
submission of ESD-
MPH-REP-005 Net
Zero Statement.
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Requirement Relevant Report

Section
operations, or how the use of fossil fuels will be minimised and will
be eliminated by 20357

2. Sustainability and ESD Strategy

The project has developed a comprehensive ESD strategy to address the minimum requirements set out in
the following:

e C(Clause 7(4) of Schedule 2 of the Environmental Planning and Assessment Regulation
e SINSW Education Facilities Standard and Guidelines (EFSG)

e  Government Architect NSW (GANSW) Design Guide for Schools and Environmental Design in
Schools Manual

e NSW Government Resource Efficiency Policy (GREP)
e NSW State Environmental Planning Policy for Sustainable Buildings (Sustainable Buildings SEPP)
¢ National Construction Code (NCC) 2022 Section J Part J4 and J5

The strategy is reflected in a registration for a Green Star Buildings third-party certification, with a minimum
rating target of 5 Stars. This target performance is considered “Australian Excellence” level by the Green
Building Council of Australia (GBCA). The Green Star rating is currently pursued for the Stage 1 works
only, with the rating of Stage 2 works to be coordinated in the future.

This document outlines the ESD initiatives that are being considered within the building’s design to achieve
the above aims and targets.

2.1 Sustainable Buildings SEPP Requirements

The following requirements apply to non-residential developments under Section 3.2 of the Sustainable
Buildings SEPP:

Table 1 Sustainable Buildings SEPP requirements

Issue and Assessment Requirements Addressed within section of this ESD
report
Consideration | The minimisation of waste from associated demolition Section 2.4
of whether the | and construction, including by the choice and reuse of
design building materials
enables... A reduction in peak demand for electricity, including Section 2.7
through the use of energy efficient technology
A reduction in the reliance on artificial lighting and Sections 2.5, 2.7
mechanical heating and cooling through passive design
The generation and storage of renewable energy Section 2.7
The metering and monitoring of energy consumption Section 2.4
The minimisation of the consumption of potable water | Section 2.7
Quantification of the embodied emissions attributable to the Quantities of key construction materials
development reported by separate submission of
NABERS Materials reporting template
2.2 NCC 2022 Section J Compliance

The activity is committing to exceed the Deemed-to-Satisfy (DTS) requirements of NCC 2022 Section J. In
line with the EFSG requirements, the activity is targeting a 10% reduction in energy consumption, in

comparison to a minimum NCC 2022 DTS compliant building, excluding any contribution from renewable
energy (e.g. rooftop solar PV). A Section J Part J4 minimum DTS compliance assessment was conducted in

Department of Education (DoE) Melrose Park High School
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Schematic Design stage, which sets out the minimum required fabric performance in order to meet a 10%
improvement above DTS provisions. Section J report is submitted by separate submission of ESD-MPH-
REP-001.

2.3 Green Star Rating
The project is registered with the GBCA under the Green Star Buildings v1 rating tool and is being designed
to a minimum Green Star 5 Star rating. It is registered as:

e (S-13034B New High School in Melrose Park: Stage 1.

The following sections detail best practice sustainability initiatives currently integrated in the design, based
on the credits currently targeted within the Green Star Buildings framework. As the design is further
developed, the targeted credits may me removed or substituted, or new credits added. Green Star Buildings
framework categories presented in the following sections also encompass the requirements of the EFSG.

24 Responsible

The following initiatives are currently included in the sustainability strategy:

e Green Star accredited professional has been contractually engaged to provide advice, support and
information.

¢ Environmental targets for the activity and a system in place to measure results:
o 20% reduction in energy use compared to reference building
o 45% reduction in potable water use compared to reference building
o 20% reduction in upfront carbon emissions compared to reference building
o Airtightness target of 4 m*/h.m? (AP50) based on ATTMA TSL2

e Design for optimum ongoing management through appropriate metering and monitoring systems.
Services and maintainability reviews to be conducted, and commissioning and tuning of building
systems to ensure systems are operating as intended.

e Provision of building information to facilitate operator and user understanding of all building
systems, and their specific operation and maintenance requirements and/or environmental targets.

e Responsible construction practices to be put in place by the Contractor, including development of
project-specific best-practice environmental management plan (EMP). Implementation of a
formalised approach to planning, implementing and auditing during construction to ensure
conformance with the EMP.

e Minimum of 90% of waste generated from construction and demolition to be reused or recycled, to
limit the amount of waste going to landfill. Waste management plans to be developed by the
Contractor for demolition, construction and operation of the site.

® An operational waste management plan (OWMP) has been developed by Elephant’s Foot for the
REF submission. OWMP principles to be incorporated into the design in future project phases,
including separation of waste streams (general, recycling, and organics or other) and design of
adequate waste storage area.

e Selection of internal building finishes products to have GBCA recognised sustainability certification
or similar (e.g. GECA, EPD, FSC, ECS Carpet Standard).

2.5 Healthy

The following initiatives are currently included in the sustainability strategy:

e Pollutants entering the building are minimised and a high level of outdoor air (50% improvement
above AS1668.2) is provided to the regularly occupied spaces.

Department of Education (DoE) Melrose Park High School
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2.6

Best-practice lighting is provided to improve lighting comfort via flicker-free, high-quality lighting
that accuracy addresses the perception of colour within the space, and glare from light sources is
limited.

High levels of daylight and external views are provided to regularly occupied learning and
administration areas, to support high levels of visual comfort for building occupants. Detailed
daylight modelling will be undertaken in future project phases.

The building’s acoustic design aims to deliver acoustic comfort through achieving maximum internal
noise levels, providing acoustic separation, and controlling reverberation.

Internal air pollutants have been reduced via selection of materials with low or no volatile organic
compound (VOC) levels and low formaldehyde concentrations.

On-site TVOC and formaldehyde tests to verify levels are within concentration limits.

Resilient

The following initiatives are currently included in the sustainability strategy:

2.7

Design to respond to future climate impacts as identified by a climate change risk assessment. A
climate adaptation risk register has been developed for the building to address specific climate risks
of the design and how they might be mitigated to reduce risk. Adaptation responses to address high
and extreme risks have been proposed within the project’s Climate Resilience Plan (see Appendix
A2).

Strategies to minimise the urban heat island effect including light-coloured roofing and external
finishes, as well as maximising the extent of landscaping elements.

Positive

The following initiatives are currently included in the sustainability strategy:

The activity is to align with the SINSW Commitment to Sustainability Goals for 2030 (net zero
emissions in operations) and the Sustainable Buildings SEPP requirements (fossil fuel free by 2035).
The design team’s current inclusions are as follows:

o 100% electric services including heat pumps for heating and domestic hot water

o No piped gas connection; only gas bottles provision for Bunsen burners in science laboratory
and welding in Workshops. Bottled gas use intended to allow future transition away from
gas.

o Refer to ESD-MPH-REP-005 Net Zero Statement prepared to support REF

Passive design principles, including high-performance building envelope, effective shading and
building orientation, and natural ventilation openings to support comfortable and low-energy indoor
environment quality.

Exceeding NCC 2022 Section J minimum DTS requirements. The EFSG Section DG02.03 requires
the activity to target a 10% reduction in energy consumption, in comparison to a minimum NCC
2019 DTS compliant building, excluding any contribution from renewable energy (e.g. rooftop solar
PV). The project proposes to verify this via NCC 2022 Section J DTS calculations. No energy or
thermal modelling has been scoped.

Effective shading devices which reduce solar heat gains to conditioned spaces.

Energy-efficient lighting (typically LED) will be provided throughout, and high efficiency heating
and cooling.

Fully electric building. Any gas used in lab/workshops equipment or emergency power is to be offset
for the first five years of operation.

Department of Education (DoE) Melrose Park High School
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2.8

Roof mounted solar photovoltaic (PV) system in accordance with EFSG requirements.
All refrigerants with Global Warming Potential (GWP) above 10 to have their initial charges offset.

Enhance the water efficiency of the proposed activity and reduce potable water consumption
associated with the major uses:

o Selection of water-efficient sanitary fittings and fixtures in line the Green Star and EFSG
requirements;

o Rainwater harvesting and water reuse system for irrigation and toilet flushing;
o No water-based heat rejection systems for air conditioning (no cooling towers).

Reduction of Portland cement content and aggregates in all structural concrete.

Places

The following initiatives are currently included in the sustainability strategy:

2.9

End-of-trip facilities for staff to encourage active transport modes of commuting. Facilities to be safe
and protected.

Traffic engineer to carry out a transport assessment in line with the SINSW requirements.
School infrastructure designed to encourage access by public transport and site walkability.
Provision of bicycle parking facilities.

Design to reflect and celebrate local culture, heritage and identity, informed by meaningful

engagement with community groups.

People

The following initiatives are currently included in the sustainability strategy:

2.10

Contractor’s construction practices to promote diversity and reduce physical and mental health
impacts.

Through collaboration with the Connecting with Country consultant, incorporate Indigenous design
elements into the project design, addressing each of the principles from the Australian Indigenous
Design Charter (AIDC). Aboriginal and Torres Strait Islander communities to be engaged
throughout. The school is to be designed in such a manner as to acknowledge and recognise the
Indigenous culture of the site, and information on the reconciliation and cultural values made
available to the public visitors and users of the building.

Universal design principles implemented to provide safe, equitable and dignified access for persons
with disabilities.

The activity implements a social procurement plan and generates employment opportunities for
disadvantaged and under-represented groups.

Nature

The following initiatives are currently included in the sustainability strategy:

Appropriate internal and external lighting design to reduce light pollution. External lighting to be
designed such that the Upward Light output Ratio (ULOR) <5%.

Incorporate an appropriate landscape area that includes a diversity of species and prioritises the use
of climate-resilient and Indigenous plants. A site-specific Biodiversity Management Plan to be
developed.

Department of Education (DoE) Melrose Park High School
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¢ Landscaping and rainwater harvesting to support Water Sensitive Urban Design and limit

stormwater pollutants leaving the site.

® On-site detention (OSD) tank to reduce peak discharge to the sewer.

3. Conclusion

This report identifies the sustainability measures being pursued by the project team, in alignment with the
frameworks and requirements applicable to the activity. The sustainability strategy includes holistic design
and operational initiatives, to encourage best practice design towards energy, water, and waste reduction; as
well as providing improved indoor environmental quality and a positive impact on nature and the

community.

Subject to implementing the recommendations/mitigation measures set out in Sections 2.4 to 2.10 of this
report, the conclusion of this assessment is that the proposed Activity is not likely to significantly affect the
environment in relation to ecologically sustainable development matters.

3.1 Mitigation Measures

Table 2 Mitigation Measures

Mitigation

Number/Name Aspect/Section

Prior to commencement

t trat .
Gl T IR of any construction work

Sustainability Prior to commencement
Strategy of any construction work
Section 2.3

Responsible — . . .
Mgt il During design finalisation
Monitoring

Section 2.3 .

. Prior to commencement
Responsible - of any construction work
Contractor EMP y
Section 2.3
Responsible —

Prior to commencement

Construction and .
of any construction work

Demolition Waste
Management

Section 2.3
Responsible —
OWMP

During design finalisation

Section 2.8 People —
Contractor inclusive
policies

Prior to commencement
of any construction work

Section 2.9 Nature —
Biodiversity
Management Plan

During design finalisation

Department of Education (DoE)
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Mitigation Measure

Finalisation and demonstration
of all Green Star strategy
targeted credits, through the
award of a Green Star Design
Review certification.

If any departures from the
sustainability strategy described
in this report arise, a review of
the strategy is required.

Services and maintainability
reviews to be conducted.

Responsible construction
practices to be put in place by
the Contractor, including
development of project-specific
best-practice environmental
management plan (EMP).

Waste management plans to be
developed by the Contractor for
demolition, construction and
operation of the site.

Design of waste facilities in
response to REF OWMP.

Demonstration of Contractor
policies that promote diversity
and reduce physical and mental
health impacts.

Develop a site-specific
Biodiversity Management Plan.

Melrose Park High School
ESD REF Report

Reason for Mitigation Measure

The credits forming the Green Star
strategy aim to enhance sustainability
of the project and minimise impact on
the locality, community and/or the
environment.

Ensure the proposed activity still meets
the ESD initiatives and targets.

Design for optimum ongoing
management and operations.

Construction practices to reduce
impacts and promote opportunities for
improved environmental and social
outcomes.

Construction practices to reduce
impacts and promote opportunities for
improved environmental and social
outcomes.

Management of operational waste in a
safe and efficient manner.

Construction practices to promote
diversity and reduce physical and
mental health impacts.

Ensure biodiversity is maintained
during operations.
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A.1  Green Star Pathway

The Green Star strategy targets points as per the pathway below, including the credits referenced in Section
2, however credits may be added, removed, or substituted in the further design development while retaining a
target rating of minimum 5 Stars.

Department of Education (DoE) Melrose Park High School
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Crodt

Crodit Type

Positive Pathway ($-star)

Targeted credis (4

Star)

Risk

[ncdustry
Development

JCradt Achiey oment

The buslding owner or developer appoints a Groen Star Accrodied Profossional, discloses the cost of
sustanable butldmg practices 1o the GBCA, and markets the buskding's sustamabality achievernents.

»~

Rosponm bl
jConstrucnon

Minumsm Faypoctatson

The busbder or head contractor has an covironmental management systom and plan in place 10 manage
ity covironmental Impacts on st

The busder diverts at least 0%, of construction and demolition waste from landfill;

The head comtracsor provides wamng on the sestamnabality tarpets of the butkding

JCradt Achey oment

NG of construction and demolition waste is divertod from landfill, and waste contracton and
facilitics comply with the Groen Star Comstruction and Demolition Waste Reporting Critena

Verification +
Handover

Minumem Lxpoctation

The busbding has sct environmental performance targets, designad and tested for airtightness, boen
commessscncd, sod will be tunod. The buskding was sct up for optimumn cegoeng management due o
it appropriate metanng and monionag systoms.

I'he project team creste and debver op od ¢ ol w0 the

facilstes muamagomwnt loam o the teme of handover  Information 1s avastable 1o buskding

users on how 10 best use the buikding

JCrecht Achues ement

An indopendont level of venfication s provadad 10 the commussscneng and tuseng actrvitaes
through the mvolvemeont of an ndependont commassioning agon, o Swough a soft

Landngs approach that imvolves the future acilitaes managemont scam. For large progects (buaikding
sorvices vakee >S20M), both mest ocoer

Rosponsidic
Resource
Masagoment

Minimem Expectation

I'he project team must dermomstrate the busiding 1 designod 10 allow effective

o of cperatamal waske by
© Separating waste sircams

* Provideng a dodcatod and adoquatcly szod wastc ssorage arca, and

* Ensuring officiont and saft acooss 10 waste storage arcas for both cocupants and waste

collecton contracton.

Rosponsible
Procurement

M

* The building s design and construction procurement process follows 1SO 20400

Sustainable Procurcment - Guadance and at least 10 o and identified supply cham risk and
oppociunety arc addrowed

* A responsible procurement plas s developaed

Rosponsblc
Structure

ICradit Achicvement

M

SO%G of all structural components (by cost) meet & Respomsble Prodcts Value score of at
heast 10,

JExceptional Performance

In addition 1o the Credit Achuevement, one of the followmng s met

[+ 107 of all products in the structure (by cost) meet 2 Responsble Produces Value
wore of at kst 15; OR

* K% of all products in the structure (by cost) meet 3 Responsible Products Value
scoore of at =¢ 10

Rosponsdie
Lavelope

I reckt Achues ement

Q|0 |0 8

M

MG of all buikding envelope components (by cost) meet & Rospoasible Produces Value
score of at Joast 10,

Department of Education (DoE)
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In addition 10 the Crodit Achicvemont, one of the following is met

* 107 of all products in butldng cnvelope (by cost) meet a Responsible Products Value score of at
least 15, OR

* 607 of all products in the building cnvelope (by cost) have an sverage Ropoosble Products Value
soore of ot least 10

Rosponsible Systems

Credit Achucycment

200 of all active building systems (by cost) meet & Responsible Products Valwe soore of at
least 6

In addtion 1o the Crodt Achucvemeont, one of the followmng » met

¢ $% of all active budlding systomm (by cost) mot 3 Responsible Products Value soore of at least 11
OR

o 359 of all active building systems (by cost) have an average Respossible Products Valee score of st
lcast 6

Rospoosible Fmashes

JCrodit Achucy cmwnt

N

407 of all internal buskding flessbos (by cost) meet & Rosponsible Products Value soore of af least 7

In addtion 1o the Crodit Achucvement, one of the following s met

« 10%% of all sacrnal buikling finishes (by cost) moct & Responsible Products Value score of at least
12, 0R

« 60%% of all woernal buikling finishes (by cost) have an average Responsable Products Value soore of
at heast 7

[Clean Air

Mimmum Lypoctation

o

Pollutants cuicring the building are misimisod, and & high level of frosh air (S0% greaser than
AS1665) is providad 10 emare levels of mdoor pollutants are mantamed 3t accopeable levels
(OR Parformunce based approach showing CO2 muintaincd below 800 ppen i regularly occupicd
arcas

M

The butkdng s ventilation systems allow for easy mamsenance. and high levels of cwidoor
air (100% greater than AS1668) are provided

Ligh Quality

Minimum Eapectation

The butkdmg provides adoguate lovels of day faght and good Ighting kvels suitable for
the typecal tasks i cach space

The buskdmg provides cither bost practice Artificial Lightmg OR bost practioe acoos 1o
day hight

T buikding provides boeh bost practioe Astificial Lighting AND best practice accoss %
duylight

Acoustic Comlbon

Minimum Fapectation

An Acoustic Comfort Strategy is propared to describe bow the building and acoustic
(osign aams 10 Sdiner acoustic consfon 10 the budkding occupants

JCredut Ackoeycment

M

The buikding is dosignod and 100cd 10 ACACVE IERIMUM acoutic performance
roguirements alignod with the Acoustic Comfort Strategy

Exposure o Touns

Minimuem Expoctation

The buikdng's paints adhesives, sealants, carpets, and engincered wood peoducts are
how or pon-toxic. Occupants are not exposed 10 banmod or highly toxic muterials in the
busiding

O [0|0|0|O|(0| O |O

(On-site tests verify the building has low Volatile Organic Compounds (VOC) and
formualdehyde levels

Department of Education (DoE)
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Amenty and comfort]

JCradit Achsevement

he building has at Jeast one dodicatod amenity room 10 5t as paront room, @ relaxation room, of
an exorcise room. Rooms must be acoessable 10 all staff and occupants. Mimemum size 1m2 per every
10 gafl or ccoupants. Must be sepurate from bathrooms.

|C cancctxon %
Nature

* The busiding provades views (60%, of regularly occupied arcas); AND (
* Includes indoor plants and mcorporates nature-spired dewgn: OR
o $% of the buslding s floor arca & allocatod 1o nature m which occupants can directly engage with, )

* The busiding provides views (60%, of regularly occupied arcas); AND
o Inchudes mdoor plants and mcorporates nature-mpred dougn. AND
* $% of the buslding's floor arca is allocatod to nature in which occupants can directly engage with,

JClimate Change
Resilvence

Mewrmum Fxpoctation

The progect leam completes the climate change pre-screoming checklng. The propect team
comemumcales the building's exposire o climate change rsk s Lo the applicant

[Crodit Achicvement

he progect team develops a project-spoafic clamase change sk and adaptation
asscysment for the buskding Fatreme ard hagh risks are addrowsed

Ipcrations
Resibence

JCrodit Achsevement

Q0 |00 o

* The project toam endertalios a compechonsive roview of the acute shocks and
chronic strosses hlely o mflucnce future building operations.

* The busdding's dosign and future operatsonal plan addrosses any high or extreme
system-level imterdependency risks.

* The busiding s design mauntains a level of survivability and design purpose in &
blackout

Community
Resbence

Q

M

The project team undertakes a noods analysis of the community. identifies shocks and
strewses that impact the bulldung s abulity % service the community, and develops
rOPOonses o manage those

Heat Rovibanoe

JCrodit Achievemant

o

M|

At lcast 75% of the whole siie arcs comprises of one o & combination of stratogics that
reduce the hoat island effect

»

JGnd Resalience

[Crodit Achievement

.\

The buskding mects one or several of the following 1o reduce peak cloctncnty demand by 10%
* Provides active gomeration and storage systoms,

* Has the infrastractare 10 deliver aa appropriate demand response strategy’, of

* Has m:nl s clocnicity ST Ihnue passive ‘2“

Upfromt Carbon

F misssons

Mewmum Fxpectation

.

The building's upfront carbon cmissions are at least 1076 less than those of & reference
buikding

Crodit Achicvement

o

"

The building's upfromt carbon emissions are at least 200 less than those of & reference building, and
offset existing bushding demodition works

Performance

The building's upfront carbon emissions are at keast 407 lews than Shose of & reference
building, and all romaining cmissions from Modules Al - AS are offict

Encrgy Use

Mesmum Fapectation

The building's cncrgy wse is at heast 10% Joss than a reforence building

The building's energy wse is al least 20% less than a reference building
( Mt roguircment for § Stars)

The building's oncrgy wse is at heast 30 Joss than a reforence building

Lnergy Source

Mzwmum Expectation

The buslding provades a Zero Carbon Action Plan.

O|lO 0 O |0 O

1004 of the buikdng’s clectrcity comes from renewable dlectnoty

Department of Education (DoE)
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100% of the buikding’s cncrgy comes from remcwables; all cheonic buikding
(Minimsam roguircment for § Stary)

JOther Carbon
L masasons

The building owner cleminates (GWP<10) or offsets emesssons from refrigerants
(Minumsam roguirement for § Stans)

Performance
JCrodit Achuevement
Performance

All ather omisssons not capturod m the Positive catogory arc climinased or offset

(Water Use

Mewmum Fpoctation

oO|9|0 |0

The building installs cfficient water fixtures or uses 1 5% lews potable water compared 10 & reference
tuicding

JCredit Achievement

The building uses 5% loss potable water compared %0 a reference buslding

The building uses 75% Jess potable water compared %0 a reference building.

Life cycle Impacts

Crodit Achievemnt

The progoct domonstrates a 30%, roduction 1n il cyclc smpacts when compurad to
standard practice

Movemeont and Place

Mesmum Expoctation

The buslding includes showers and changrg (xlstics for building occupants that arc
sccenaibe, inclasive and located 1 2 safe and proected suce

Crodit Achsevemsent

S © OB O

The building s design and location priontises walking, cyclng, and transpont options that
reduce the moed for private fossil fucl powerod vehicles

Enjoyable Places

Crodit Achsevement

Q

The buslding debivers mes ble, by I, vibeant ¢ il or public places where
people want 10 gather and participate in the communaty . The spaces are mclusive, safe, fleuble and
cmpryable

|Contnbution 10
Place

Credit Achicvement

(%)

The buslding ‘s design comtrbuses o the liveabality of the wider urban content and
omhances the publc realm or mdopendont reviews ane eld dunng dosgn Sovclopenont

1Cuhure, Hentage,
[dentity

AN

The building s design reflocts and colebrases local demographics amd sdontises, the
hastory of the place, and sy hadden or munonty catstios: or thas outcome was armved
through whul ongag with ity groups carly in the design provess

Lol
|Construction
Practices

Mewmum Fapoctation

Duning the buskding s construction, the head contractor provides ponder inclasve facilitios and
protective equipmont. The head comtracton abo mstalls polichos 00-si¢ 10 ICTanse awaroness and
reduces instances of discrimunation, racism and bellying

The hoad contractor provides kigh quality stafl support cn-site 10 reduce ot loast five key
physical and mental health impacts relevant 1o construction workers. They mmst also carry out a noods|
amalyse, and cveluate the effectivenem of thew imarvontions,

[ndipenous Inchasion

Crodit Achscvement

The building s dosign and construction ocichratos Aboriginal and Torres Strait Inlander
people. culture and heritage by mcorpoeating dosagn cloments usang the Indigenous Design and
Planneeg princplc

Procercment and
Work force Inclusion

Through the implomentation of 3 socsal procurement strategy, ot keast 2% of the buildeg's 1otal
contract value has hoon drectad 1o penerate employment oppor s for duahantagad and under
represented groups

Through the implomcntation of 8 social procurcment strategy, ot loast 4% of the buildng's
total comtract vakoe has been drectod 1o goncrate cmployment opportunitics for
dradh antaged and underreprosenicd grosps

Department of Education (DoE)
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The building is dosignod and constructed 10 be inclusive 10 a diverse range of poople with & flerent
M4 Desepn for Incluson JCredit Achicvement 2 L Jocods Includs aquitable and safe accoss 1o e building. diverse wayfinding, and mchusive spaces (¢ g
parcots rooen, famuly rostrooms)
Performance 1 M [ Engagement with target groups to conduct 3 noods analyss, which
38 o 2 80 Natuse Minioems Expoctation ° L The building was not buslt on, or significantly impactod, a site with a high ccological valee. Light
pollation 1s munemesed
* The busiding ‘s design and constructson conserves existing natural soil, hydrologacal
foms and vegestion cloments. and
2 H
[ — + 1f deemed necessary by an Ecologist, at keast $0% of existing ste with high biodiversity valoe is
retained
* The budding”s site includes an appropriaie landscape arca:
Biodiversit * Ihe landscaping includes a divoraty of spocies and prionitises the use of clumase-resilicnt
wadrveruty
3 . Crodit Achicvoment 2 M fand indiponous plants. and
F nhaesocment
* The project team develops a site-spocific Biodivenity Masagement Plan and
pronades it 8o the buslding owner o bulkding owner reprosentative
* A greater arca of ndscapung i provided, and
Performance 2 H |* The landscaping includes critically endangered and or endangered plant spocies
nativ ¢ to the borapoa
. The setc mant be buslt 1o cncourage specios connoctivity through the sste, and to adacent sites. If the
bl Nature € ity 2
ature Coamoxctivity [CRR Achivament H progect sits withen a blue or groen gnd strategy it must contribute 10 the goals of the strategy
he building owner, as part of the progect s development, undertakes activities that
" Nature Ssewardship JOnedit Achievement 2 H  [protects or restores rodiversity at scale beyond the developrment s boundary. Area of restoration or
protection must be equinalent 1o GFA
The building demonsarates an annual average flow reduction (ML/yr) of 40% compared 10 pre-
w W Protec 2 M :
sherney o — development Jevels amd mocts spocifiod pollutants targets.
Perk 2 H The building domomsarates an annual average flow reduction (ML/yr) of 80%, compared 10 pre-
devclopment bevels amd mocts spoaifiod pollutants tangets
The projoct domonstrates
Market * How a building sohstion or process 1s comsdered leading m ther targeted sector,
40 T ransformation [Credit Achicvement 1 H |nanonally or ghobally, or
s o Ihat the tochnology of provess s not commonly used within Australsa's buskding
industry; or globally, depending om the comtext of the innovation clammed
Leadership
4 hallenges - Chrnate JOredit Achicvement 1 L |1 point is awardod if the Climate Positive Pathway is achicved
Posstive Pathaay
Leadersh * The progect has achicved specific crodits withun the relevant rating tool
lc ;ulk' - Fossil * 20°% of high omitting constructson oquipment on 3 hagh cmitting construction activity is fossi] fucl
enges - Fossi
ot b it Achievement ) H e
) * The site offices are powered by 100% renewsble energy
omstruction Socs
* All clectricity used by the comstruction site is | 0076 resewable

Department of Education (DoE)
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Background Site context Future climate

Background

Melrose Park High School development

The subject site falls within the Local Government Area of the
City of Parramatta Council (COPC). The site is bounded by a
combination of low-height residential developments and future
high rise residential developments. The new school
development is intended to service an expected growth in
population in the City of Parramatta.

To the west along Hope Street, future high-rise developments
are planned. On the eastern frontage along Wharf Road low-
rise residential houses are being maintained and future
development is not proposed. Similarly, the proposed site is
bounded by existing buildings on the south and a proposed
communal sports field to the north.

Climate risks

Adaptation Monitoring and evaluation

Climate change and education

The climate has already changed over the past decades
impacting both the built and natural form in Australia, through
a hotter and drier climate, increased intensity of extreme
weather events, and sea level rise.

Climate change is profoundly impacting schools and
education systems, both directly and indirectly. Directly,
extreme weather events — such as floods and heatwaves — can
damage school infrastructure and interdependent
infrastructure, disrupt learning environments, and threaten
student and staff safety. If not well-adapted for future climate
conditions, schools may incur higher operational costs due to
enhanced climate control systems and increased maintenance
as well as capital costs of recovery.

Indirectly, the effects of a more volatile climate lead
increased health risks, including heat-related illnesses and
respiratory problems from worsening air quality, which can
result in higher absenteeism and decreased student
engagement. Furthermore, the socioeconomic challenges
faced by families due to climate impacts — such as housing
instability and job loss — can affect community cohesion,
health, and school attendance.

Projected changes in the climate are predicted to further
exacerbate these risks, meaning that what is designed, built
and operated today needs to be more resilient to future climate
conditions and service needs.

ARUP

Climate
change
1

Direct impacts

Indirect
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Impact on
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Damage/ Injury/ health Injury/ health ,
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Disrupted
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Community
disruption

= Absenteeism
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Figure 1: Direct and indirect impacts of climate change on
education
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Purpose

Purpose of this document

The purpose of this Climate Resilience Plan is to provide an
overview of the climate change risk assessment undertaken
for the Melrose Park High School. It sets out the future
climate context, priority climate-related risk impacts for the
development over the design life, and appropriate design and
operational adaptation measures to manage and mitigate risks.

This plan has been developed in accordance with AS5334
Climate change adaptation for settlements and
infrastructure—A risk based approach and Green Star
Buildings credit 16: Climate Change Resilience.

It also responds to the Education Facilities Standards and
Guidelines.

SINSW is committed to operating in a manner consistent with
Sustainable Development principles (Bruntland, 1987 and UN
SDGs), federal and state legislation requirements, and
industry best practice. The NSW Department of Education has
committed to five sustainability principles, including:

* Build resilience: equip school communities to withstand
and adapt to change.

Climate risks

Adaptation Monitoring and evaluation

Managing uncertainty

Current design standards and codes are based on historical
conditions and are unfit for the shifting climate which will see
an increase in mean conditions, and more extreme conditions
and devastating weather events. Disruption from climate
change will reduce the useful life of assets unless they are
adequately adapted for future climate conditions.

There is significant uncertainty in climate adaptation planning.

To better understand the future impacts of climate change,
projections aligned with the latest scenarios from the
Intergovernmental Panel on Climate Change’s (IPCC) Sixth
Assessment Report (ARG) have been adopted. These
scenarios, known as Shared Socio-economic Pathways
(SSPs), explore how social, technological, and economic
changes could affect emissions over time.

The NSW Government recommends using SSP3-7.0 as a high
emissions scenario, where CO2 emissions are projected to
double by 2100 without further climate policies, leading to an
increase of approximately 4 degrees.

For this project, climate-related risks have been assessed
under the high emissions scenario (SSP3-7.0) across three
relevant time frames.

ARUP
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Figure 2: IPCC Shared Socio-economic Pathways (Source:
UNFCCC)
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Approach to climate risk and adaptation assessment

Three-staged approach

There are three main stages in the climate risk assessment

approach: Establishing the context; Understanding risks; and Establish the context
Risk treatment.

1. Establishing the context for the project

Level of risk to assets, operations and people are based on
projected changes in climate as well as site specific factors
which may alleviate or exacerbate climate-related impacts.
Historical and projected climate data was collated, in addition
to natural and physical characteristics of the site.

Risk assessment

Risk identification

2. Understanding risks

The next stage involved the identification of potential impacts
on the project arising from projected changes in climate
variables in future time horizons. A preliminary risk
assessment was undertaken to analyse and evaluate the
consequence and likelihood of climate-related project impacts
under a high emissions scenario (SSP3-7.0) for three time
horizons (2030, 2050, 2070). Analyses was informed by
technical reports and stakeholder engagement, using AS5334
criteria matrices.

Risk analysis

Risk evaluation

Stakeholder engagement
MalAal1 pue Buuoyuopw

3. Risk treatment

The final stage was the identification and prioritisation of
appropriate adaptation measures to treat priority risks. This
included a residual risk assessment to ensure no high or

extreme risks remain. Figure 3: Risk assessment approach based on AS5334: Climate change adaptation for settlements and infrastructure—A
risk based approach

Risk treatment
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Stakeholder engagement

Climate risk and adaptation workshop

This plan was developed in collaboration with project
stakeholders to identify and validate priority risks and
determine appropriate adaptation measures for
implementation in design.

A Climate Risk and Adaptation Workshop was held on 22nd
October 2024.

The purpose of this workshop was to introduce the climate
context for the project, validate priority climate-related risk to
the development, identify and prioritise appropriate design
and operational adaptation options for inclusion in future
design stages.

Risk impacts and adaptation opportunities were considered for
architecture, building services, civil, structural, landscaping,
transport, utilities, operations, and human health.

- = = %0 us
——] — . T Elass
Participant '
articipants f ‘i -
The key stakeholders of the project are listed below: W BT
- Jo Hole: Project Director, SINSW RIS Acthity
+ Nathan Martin: Project Manager, SINSW e L I =

EE

[
il

i

I

» Joshua De Angelis: Project Manager, SINSW

| Ll IIHllI

e Tim Henderson: Civil

LI Aclivity 2 & 3 : Adapiation messures 4= —
e Jose Femandez: Civil

» Trevor Eveleigh: Architecture =

» Tamara Podgorsek: Architecture

e Aiden Lee: Structures

» Luke Morgan: Building Services

——
» Ed Cain: Building Services :
» Kenisha Pundun: Building Services '
 Julia Manrique: Landscaping - R
* Enda Seyama-Heneghan: Sustainability
* Maeve Molins: Operations A ———

Figure 4: Snapshot of workshop Miro board
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Monitoring and evaluation
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Proposed development

Melrose Park High School

The site is located on the boundary of Parramatta and
Ryde, approximately 14 km north-west of Sydney's Central
Business District.

The site comprises a single land parcel on the corner of
Hope Street and Wharf Road, which occupies
approximately 9918 square metres.

The project will comprise the construction of a three-storey
building for General Learning Areas (GLA), staff rooms,
other educational facilities, a new library and hall building.
The proposal will also include landscaping
embellishments, construction of various play features and
multi-purpose fields, accessible parking, signage, new
services and upgrades to the public domain.

The subject site falls within the Local Government Area of
the City of Parramatta Council (COPC). The site is
bounded by a combination of low-height residential
developments and future high rise residential
developments. The site area is north of the Parramatta
River and west of Archer's Creek. There is an existing bus
route, cycle pathway, train station, and a proposed light rail
station (2031).

1.1 - Melrose Park Masterplan ot /f

Figure 5: Melrose site location and surrounding infrastructure.

ARUP
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Natural and physical characteristics

Sydney Olympic Park (066212) ¥
20122022

Comected 10 open termain
All houry

Probability: 100% of datasct
Calms: 11.7%

ARUP
Site context “‘

The subject site falls within the Local Government Area of the City of Parramatta Figure 6: Wind data for Sydney Figure 7: Category 1a and 3
Council (COPC). The site is bounded by a combination of low-height residential Olympic Park (BoM). B i bushfire prone area (NSW
developments and future high rise residential developments. To the west along Fire se""ff?'

Hope Street, future high-rise developments are planned. On the eastern frontage A \\k p

along Wharf Road low-rise residential houses are being maintained and future D e
development is not proposed. Similarly, the proposed site is bounded by existing ¢ ;
buildings on the south and a proposed communal sports field to the north. The total
size of the site is approximately 0.99 hectares.

The site’s topography generally slopes down to the northwest of the site at a
relative constant slope of 0.5-1%. The maximum level is approximately RL 16.55
(m AHD) in the north-east corner and the minimum level is approximately
RL15.25 (m AHD) in the north-west corner.

This site is not within a bushfire prone area. However, there is a Category 1a and 3
bushfire prone area approximately 5km east which could cause bushfire effects 5 3 '
such as ash and smoke exposure to the site. There are vegetation pockets to the L ey s T 3 N
south and east from Archer Park and Archer Creek. But these vegetation pockets — . L—
will not be affected by site plans. Figure 8: Cobham Avenue, Melrose Park
with 1% AEP Flood depth (City of Ryde).

Based on a flood study undertaken by Lyall & Associates for Melrose Park North
Precinct (Job No. FG486.006, dated 06/10/23), it is understood that the proposed
site is subject to flood risk along the site’s northern and western boundaries (Civil
Concept Design Report). Drainage is to be designed to ensure that site facilities are
available for students’ use in all weather conditions up to a 1% AEP storm event.

Based on wind data for Sydney Olympic Park (BoM weather station: 066212), the
prevailing wind direction is north-westerly. The site experiences damaging winds
(>8m/s) 0.6% of the year, which is considered unlikely.

. s " - S e N i
o2 . « % % ) - <
R R N s 4 e R s e

Figure 9: Observed surface water flooding and waterways (Geoscience Australia Portal).
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Existing climate characteristics

50 12
B AT

Melrose Park High School 40 44'2 408 m 20 427 10
37 B 365

The following figures illustrate the climate statistics from the 30 m 292 B 306 8

Bureau of Meteorology (BoM) between 1965 and 2024 for \'25!268/

Parramatta North (weather station number: 66124). 20 \_/ 6
. - ) . . 10 B 10.

Key observations of existing climate characteristics for this 497 68 w774

. m 4 m 368 4
site include: 0 ® l4m 08y W 0.7M 07 9 I
« Annual mean maximum and minimum temperatures are -10 G e n e e e e e o Ml b L 1 LI
i S5 > RS S .
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A4 Q@O Yo o @& S & ¥ v R S & P & &
« The total annual mean rainfall is 978.1mm. & > 9 RS & O F

= \lean maximum temperature (Degrees C)

* Mean relative humidity at 9am and 3pm ranges between ® Mean number of days >=30 Degrees C

62-80% and 46-60%, reSpeCtively' Mean minimum temperature (Degrees C) ® Mean number of days >=35 Degrees C
®  Highest temperature (Degrees C) . ber of d 0D c
° i 0y ean numbper of days >= egrees
The highest recorded temperature was 47°C, recorded on = Lowest temperature (Degrees C) y 9
4th January 2020.
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Figure 10: Historical climate statistics sourced from BoM.
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Future climate
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Climate change scenarios

Overview of climate data Adopted time horizons

Climate change scenarios provide coherent, plausible, and According to the Australian Building Codes Board (ABCB),

simplified descriptions of potential future climate conditions, the design life for a normal building is 50 years. Depending

serving as the foundation for climate projections. on the accessibility and cost to replace or repair different sub-
) ) systems of a building, the design life ranges from 5 to 25

The Intergovemmental Panel on Climate Change (IPCC), in years. Therefore, climate change projections have been

its Sixth Assessment Report (AR6), introduced a new set of collated for 2030 and 2070 time periods.

pathways known as Shared Socio-economic Pathways (SSPs).
These pathways explore how changes in social, technological,
and economic factors may influence greenhouse gas emissions
over time. The climate change projections for the SSPs draw

. - IPCC ARG
on the latest round of coordinated global climate models A

Standard Pathway Pathway

known as CMIP6, among many other lines of evidence. ::z €O, emissions I——

The NSW Government has identified SSP3 as a high-emission 100 3. - RCP8S5

scenario for planning purposes. Under SSP3, carbon dioxide ] .

emissions are expected to double by 2100 if no additional S 80 3919

climate policies are implemented, potentially leading to an 2 ol

increase of approximately 4°C in global temperatures. e 3 f=+=c=:=:=-> RCP6.0
© <

For this assessment, climate projections have been sourced 2 20 e

from the NSW and Australian Regional Climate Modelling S = S st S

(NARCIiIM) project version 2.0, which offers high-resolution 0 - IR~~~ RCP26

data ata 4 km grid cell scale. -20 s

This data has been supplemented with downscaled projections -40 - -

from the previous round of global climate models, CMIP5, 60 As60' 2000 2030 2040 2000 2080 &I00

published in the Fifth Assessment Report (AR5) and Year

consolidated from the Climate Change in Australia (CCIA)

Climate Futures datasets Figure 11: IPCC AR5 and ARG climate change scenarios
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Climate risks

Climate change projections

Future climate hazards

Climate hazards

Indicator *

Baseline (1965 - 2024,

Parramatta North)

Adaptation

Monitoring and evaluation

SSP3-7.0 2030

Projections

SSP3-7.0 2050

SSP3-7.0 2070

ARUP

Data source

NARCIiM2.0, 4km gridded data. New South

>24hr duration

Ambient air Mean surface temperature (annual) °C 17.6 Absolute change (°C) 0.72 1.69 2.42 Wales, Climate Change Snapshot
temperature :
Increase Mean maximum temperature (annual) °C 234 Absolute change (°C) 0.73 1.71 2.4 NARCIiM2.0, 4km gridded data
Average days per year above 35°C 11 Days per annum 2.92 6.83 11.45 NARCIiIM2.0, 4km gridded data
Extreme heat Average days per year above 40°C 1.6 Days per annum Not available Not available Not available [New South Wales, Climate Change Snapshot.
Number of heatwave days 9 Days per annum 125 Not available 27.6 New South Wales, Climate Change Snapshot.
Hottest day, °C 47 Absolute change (°C) Not available Not available Not available  |New South Wales, Climate Change Snapshot.
Extreme cold Average days per year below 2°C 2.1 Absol:(t;: ;:i:grﬁ) (days -1.04 -1.06 -1.84 NARCIiM2.0, 4km gridded data
Rainfall intensity climate ch factor f Australian Rainfall & Runoff Data Hub.
i:]n 3 m_enSIty climate change tactor tor Not available Percentage change (%) 18 29 42 Updated climate change factors for IFD Initial
<1hr duration loss and continuing loss based on IPCC ARG
temperature increases from the updated Climate
. Rainfall intensity climate change factor for . Change Considerations (Book 1: Chapter 6) in
: Not available Percentage change (% 12 28 g - Lhap
Flooding 6hr duration g ge (%) 19 ARR (Version 4.2). Climate change factors
under SSP3-7.0 have been utilised for
Rainfall intensity climate change factor for ) consistency with NARCIiM 2.0 high emission
v g Not available Percentage change (%) 10 15 21 projections. Climate change factors to be

applied to 2016 IFD.
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Climate change projections

Future climate hazards

Climate hazards

Indicator *

Baseline (1965 -
2024, Parramatta
North)

Climate risks

Adaptation

Monitoring and evaluation

SSP3-7.0 2030 SSP3-7.0 2050

Projections

ARUP

SSP3-7.0 2070 RCP 8.52030 RCP8.52070 Data source

(%)

066212)

Mean annual precipitation (mm) 978.1 Percentage change (%) -4.89 -15.08 -7.84 Not applicable | Not applicable [NARCIiM2.0, 4km gridded data

'(\I/In?]r; Summer precipitation 304.3 Percentage change (%) -7.37 -20.63 -6.95 Not applicable | Not applicable [NARCIiM2.0, 4km gridded data
Drought '(\:Inenir)] Autumn precipitation 339.1 Percentage change (%) 9.53 -9.04 -2.73 Not applicable | Not applicable [NARCIiM2.0, 4km gridded data

Mean Winter precipitation (mm) 194.1 Percentage change (%) -26.14 -28.88 -22.05 Not applicable | Not applicable [NARCIiM2.0, 4km gridded data

Mean Spring precipitation (mm) 202.7 Percentage change (%) -0.98 1.14 -1.49 Not applicable | Not applicable [NARCIiM2.0, 4km gridded data

Annual near-surface relative Climate Change in Australia. East Coast]
Humidity humidity (% 73 Percentage change (%) | Not available Not available Not available -0.59 -1.42 sub-cluster. 50th percentile data.

umidity (%) RCP8.5, CMIP5 data.

Annual surface downwellin Climate Change in Australia. East Coast

Solar radiation shortwave radiation (M) /m’\gz) 16.1 Percentage change (%) | Not available Not available Not available 0.838 1.092 (South) sub-cluster. 50th percentile
data. RCP8.5, CMIPS5 data.

Number of severe fire dander NARCIiM2.0, 4km gridded data. New
Bushfire 9 8.3 Number of days 0.81 1.49 2.30 Not applicable | Not applicable [South Wales, Climate Change

days (where FFDI > 50) per year

Snapshot.
Annual average near-surface (2 Climate Change in Australia. East Coast
. g o 3.6 Percentage change (%) | Not available Not available Not available -0.5 -0.6 (South) sub-cluster. 50th percentile

metres) wind speed (ms) data. RCP8.5, CMIP5 data.
Damaging winds 06

Annual total time above 8 m/s (Sydney Olympic Park, N/A Not available Not available Not available Not available | Notavailable |BoM weather station
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Climate risk assessment
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Asset component categories

Climate risks affect several asset categories D ,_
Asset category Indicative life of asset category Description

Climate-related risks have been identified across several

aspects of the Melrose Park High School development. These Architecture 50 vears The overall aesthetic design of the building, including internal layouts, external
are groups into key asset component g:ategorles t_O enable y facades, finishes, and functional aspects of the building's spaces.
targeted risk treatment through effective adaptation measures.
Building services 15-30 years Syste_ms that ensure thg bmldl_n_g fl_Jnctlons prqperly, |n(3|ud|ng electrical, HVAC
(heating, ventilation, air conditioning), plumbing, and fire safety systems.
Civil 50 vears The external works related to site infrastructure such as roads, drainage, and other site
y development works required for access and utility services.
Structural 50 years Core systems proyldlng support and _stablllty to the building, including beams,
columns, foundations, and load-bearing elements.
Landscanin 20 vears External elements like gardens, lawns, pathways, retaining walls, and other features
ping y that enhance the outdoor aesthetic and function of the site.
Transport 30-50 years Connectivity to transport systems including roads, public transport, carparks.
. Infrastructure for water, electricity, gas, telecommunications, and waste management
Uitilities 30-50 years systems that connect the building to external networks.
Operations 50 years Operations of site including asset management.
Aspects of building design and operation that impact occupants' physical and mental
Human health NIA health, including indoor air quality, lighting, noise, ventilation, and safety.
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Climate change risk assessment

Approach

This section outlines the priority climate change impacts
relating to each of the asset components categories. Priority
risks impacts are those with ‘medium’, ‘high’ or ‘extreme’
risk levels. The assessment has been informed by the climate
change projections, relevant project plans, and input from the
project team and wider stakeholders. All risks have been
documented and are available in Appendix B.

For each potential climate impact, the consequence and
likelihood of occurrence were assessed using the criteria
matrices in Appendix A. Overall risk level is determined by
the product of consequence and likelihood, and these
assessments are based on no existing adaptation measures
being incorporated into design and operations.

In total the assessment has identified 48 risks, of which 0 were
‘extreme’, 5 were ‘high’, 31 were ‘medium’, and 12 were
‘low’.

The assessment includes both direct and indirect risks:

» Directrisks are impacts (attributable to climate change)
that cause damage, extra costs, accelerated deterioration or
disruption of services provided.

 Indirect risks are impacts on another system or organisation
which disrupt the direct supply of goods or services that
the development critically relies upon such as energy,
water, transport, and telecommunications.

ARUP

Consequence
Insignificant Minor Moderate Major Catastrophic
Almost Certain Medium Medium High Extreme Extreme
Likely Medium Medium High Extreme Extreme
go]
o
2
= Possible Low Medium Medium High Extreme
=
-
Unlikely Low Low Medium High High
Rare Low Low Medium Medium High

Figure 12: Risk matrix.
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5 high risks were identified in the climate risk assessment which require effective adaptation responses.

Risk ID

Hazard

Risk impact

Impacted asset

component

SSP3-7.0

2030

SSP3-7.0

2050

SSP3-7.0
2070

ARUP

Justification

12 Extreme Thermal mass absorbs and emits heat resulting | Human Health Medium High High Urban heat island effects reduces outdoor thermal comfort for students, staff and visitors,

Heat in increased ambient air temperatures in resulting in moderate service impact consequence multiple times per year due to reduced
outdoor areas causing adverse impact on capacity for recreation and socialisation in outdoor areas. Likelihood of disruption from
amenity for staff and students. heatwaves increases from 2030 to 2070 due to increasing duration, frequency, and amplitude of

heatwaves.

26 Flooding | Localised flooding causes damage to buildings | Architecture High High High Intense downpours resulting in longer duration of low-levels of inundation may cause major
(e.g. ground floor structures, assets, and personal injury due to slipping every few years if not mitigated through drainage design and
systems) and temporary disruption to building floor surface selection. Damage to buildings would result in moderate financial consequence.
access.

28 Flooding | Extreme rainfall events leading to debris and Civil High High High The inability of stormwater to drain due to blockages cause by stormwater debris is possible as
sediment runoff, causing blockage to drainage flooding intensity and frequency is increasing over time. Drainage is to be designed to ensure
systems. Blockage may result in flooding and that site facilities are available for students’ use in all weather conditions up to a 1% AEP storm
resulting effects. event. The drainage does not account for climate change impacts. Therefore, these blockages

can have major consequences to operation, financial costs incurred due to damages to drainage,
and health and safety of students, staff and visitors.

32 Flooding Extreme rainfall events leading to sewer Utilities High High High Sewer flooding and drain blockages due to stormwater flooding intensity and frequency is
flooding, debris and sediment runoff, causing increasing over time. These blockages can have major consequences to operation and financial
blockage to drainage systems costs incurred due to damages to drainage and sewer flooding.

47 Flooding | Extreme rainfall events can cause the school to | Human Health High High High It is possible that localised flooding can cause inaccess and isolation of the school from the rest

be isolated from the community.

of the community during extreme weather events which can have major consequences to the
health, safety, and wellbeing of students, staff and visitors.




Background

Site context

Future climate

Climate risks

Priority climate-related risks

31 medium risks were identified in the climate risk assessment which require effective adaptation responses.

Risk
ID

Hazard

Risk impact

Impacted asset
component

Adaptation

SSP3-7.0
2050

Monitoring and evaluation

SSP3-7.0
2070

ARUP

Justification

extreme heat days, leading to increased peak demand
from cooling and ventilation systems and reduced
ability for cooling and ventilation systems to maintain
internal set points.

1 Ambient air Accelerated degradation of materials in outdoor areas Aurchitecture Low Medium Medium Accelerated degradation and reduced durability of building assets and materials results in minor
temperature including building facades and hardscaping, due to consequences to operations, health, safety, and financial costs associated with more frequent replacement
increase increased ambient air temperature, extreme heat, and than expected. Average air temperatures have been increasing over time, therefore the likelihood of

increased solar radiation. accelerated outdoor asset degradation will be possible by 2070.

2 Ambient air Increased HVAC system energy consumption, Building Services Medium Medium Medium Mean average and maximum temperatures are projected to increase under both climate scenarios,
temperature resulting in higher greenhouse gas emissions and therefore it isalmost certain that energy consumption will increase with increased HVAC system power
increase higher operational costs. demand. The financial consequence of this is minor, and therefore there is a minor consequence level. The

carbon impact of slightly increased energy use isalso a minor consequence level.

3 Ambient air Increased pooling of air deteriorating air quality in Human Health Low Medium Medium Temperature increase can occur during low wind days increasing pooling of air and more concentrated
temperature outdoor spaces, affecting human health and safety for pollution, resulting in minor health and safety consequence.
increase staff and students.

4 Ambient air Temperature and humidity impacting on air quality Human Health Low Medium Medium Increased pollen and similar particles can be more prevalent during warmer months which reduce overall
temperature through increased pollen, increasing health impacts outdoor air quality, resulting in minor health and safety consequence.
increase and associated respiratory disorders.

7 Ambient air Need for more frequent waste disposal to reduce pest, Utilities Medium Medium Medium The presence of pests, diseases, rodents and other nuisances can result in minor consequences to the health
temperature disease, and nuisance risk from waste holding in and safety of students, staff and visitors, and can have minor financial costs associated with remediation
increase warmer/ wetter conditions. and clean up. Warmer and wetter conditions are increasing over time, and therefore the associated risk of

pests and tropical diseases will be likely by 2070.

8 Ambient air Heat impacts on water demand for site (landscaping, Utilities Low Medium Medium Increased water demand for landscaping and school use during heatwaves results in insignificant financial
temperature general school use). consequence.
increase

9 Extreme heat Heating of external materials and surfaces, such as Aurchitecture Low Medium Medium Increased temperatures of extemal building features such as handrails, bike parks, etc. during heatwave

handrails, results in bum risk for students. conditions can cause minor health and safety concerns for students and staff .
10 Extreme heat Increased peak event temperatures and numbers of Building Services Medium Medium Medium Increased peak temperatures and extreme heat days elevate cooling and ventilation demand and increase

risk that internal temperature set points are not maintained. Risk of power outage is addressed in Risk ID
#13. Failing to meet set points results in a minor social consequence for students, staff and visitors, with
increasing likelihood as extreme heatwaves become more frequent.
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Priority climate-related risks

31 medium risks were identified in the climate risk assessment which require effective adaptation responses.

Risk ID

Hazard

Risk impact

Impacted asset
component

Adaptation

SSP3-7.0
2030

SSP3-7.0
2050

Monitoring and evaluation

SSP3-7.0
2070

ARUP

Justification

and connection to utilities.

11 Extreme Heat | Increased thermal discomfortand risk of heat stress for | Human Health Medium Medium Medium Increased incidence and amplitude of extreme heat days by 2070 may result in reduced thermal
building occupants. performance of building envelope at least annually. Vulnerable students, staff and visitors may require

medical treatment for heat-related illnesses which is a moderate consequence.

13 Extreme Heat | Increased exteral temperatures may lead to increased Utilities Medium Medium Medium Without backup power, network power outages may have a temporary moderate impact on students and
load on the existing electricity grid causing power staff. Temperatures have been increasing over time, therefore there is a possibility of power outages
outages. School buildings may be without power or occurring in the future.
internet for an extended period.

46 Extreme Heat | Heat-related anti-social behaviour in non-air- Human Health Medium Medium Medium Temperature has been increasing over time and it is likely that they will continue to increase into the
conditioned spaces future. Anti-social behaviours in non-air-conditioned spaces can have some consequences to the health,

safety, and wellbeing of students, staff and visitors.

16 Bushfire Bushfires in the surrounding area may lead to poor Human Health Medium Medium Medium The site location is not near a bushfire zone; therefore, it is unlikely that smoke and ash could be
indoor and outdoor air quality, affecting health and experienced by students, staff and visitors. However, there are some moderate consequences of smoke and
safety of students, staff and visitors. ash to health, and safety if there is a significant bushfire event occurring nearby.

18 Bushfire Bushfire events may result in power restrictions and/or | Utilities Medium Medium Medium This site is not near a bushfire zone; therefore, it is unlikely that power outages caused by bushfires can
power failure. School buildings may be without power have any significant consequences on students and staff.
or intemet for an extended period.

22 Drought Increased need for maintenance/ irrigation for Operations Medium Medium Medium Failure of vegetation and an increase in watering landscape due to increase in drought conditions over
landscaped areas, including watering and replacement time is possible, however it will reult in minor consequences to water demand, financial costs, and
of vegetation, especially during periods of water operation.
restrictions.

23 Drought Less water availability for onsite water catchments and | Operations Low Medium Medium Itis possible that by 2070, there will be increased pressure on the mains water supply due to the increase
reuse systems (e.g. rainwater harvesting), increasing in the intensity and frequency of drought conditions. These pressures can have minor impacts on the
the reliance on mains water supply. operation, financial cost, and health and safety of students and staff.

27 Flooding Localised flooding impacting building system services | Building Services Medium Medium Medium Itis possible for low level of innundation can restrict access to buildings and utilities which can cause

some financial, operational and health and safety consequences to students, staff and assets.
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Priority climate-related risks

31 medium risks were identified in the climate risk assessment which require effective adaptation responses.

Risk ID Hazard SSP3-7.0 SSP3-7.0 SSP3-7.0 Justification

Risk impact

Impacted asset

component

2030

2050

2070

29 Flooding Wet conditions can attract pests such as mosquitoes, Human Health Medium Medium Medium Increased rainfall intensity may bring higher influxes of unwanted pests resulting in moderate health
rodents, and insects. These pests can carry diseases and impacts and minor financial consequences for pest control and structural damage reparations.
create additional health risks for building occupants.
30 Flooding Localised flooding causes disruption to carpark access, | Transport Medium Medium Medium Itis possible that localised flooding can cause inaccess to carparks, vehicles, emergency services which
public transport, and access roads, including for can have minor consequences to health, safety, operations and financial costs.
emergency vehicles.
33 Damaging Increased effects of wind tunnelling affecting the Anrchitecture Low Medium Medium Wind tunnelling can have minor impacts on the usability, operation, safety and durability of outdoor
winds usability, amenity and safety of outdoor areas, rooftop spaces. Depending on the layout of massing, wind tunneling may occur during high wind events (which
play and extemnal spaces. currently occur 0.6% of the year) if not adequately considered in design. Wind speeds could increase in
the future due to the proposed development of tall buildings to the west of Melrose Park, therefore
likelihood has increased by 2070.
34 Damaging Damaging winds affect secure attachment of building Architecture Medium Medium Medium Winds at high speeds can have moderate impacts on the building features as it can cause them to break,
winds materials, roofing structures, PV panels (if included in fall and require replacement and maintenance which can have up to moderate financial, operational and
design) etc. heat and safety concerns. Wind loading should be adequately considered in design in accordance with
structural standards.
35 Damaging Storm events result in communications and security Buildings Services Medium Medium Medium Failure of security and electrical assets can have moderate consequences to the health and safety of
winds system failure (e.g. security surveillance, access students, staff and visitors. These power outages will be possible by 2070 as storm events become
control, intemet, phone line, mobile) impacting school increasingly frequent and intense.
communications.
36 Damaging Falling trees and branches, impacting people, facades Landscape Medium Medium Medium Falling debris and limbs are possible in high-wind events, causing moderate consequences to health and
winds and/ or external assets, and access safety of students, staff and visitors. The likelihood of falling tree limbs increases with drought conditions
in the future.
37 Damaging Increased structural load on structures and buildings. Structural Medium Medium Medium Structural damage to buildings is rare, assuming compliance with structural standards and associated wind
winds loading considerations. These damages can have moderate consequences to the strutures, buildings, health
and safety of students, staff and visitors.
38 Damaging Storms causing acute/extended power outages Utilities Medium Medium Medium Itis possible that power outages due to increased wind speeds and storm events will increase by 2070.
winds requiring extended use of power redundancy measures These can have moderate consequences to the operation, financial costs, health and safety of students,

(e.g. generators)

staff and visitors.
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31 medium risks were identified in the climate risk assessment which require effective adaptation responses.

Risk ID

Hazard

Risk impact

Impacted asset
component

Adaptation

SSP3-7.0
2030

SSP3-7.0
2050

Monitoring and evaluation

SSP3-7.0
2070
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Justification

affecting delivery of supplies.

39 Hail Hail causing damage to building fagade, rooftop Aurchitecture Medium Medium Medium Hail can damage building fagades and rooftop structures, leading to costly repairs (up to $1 million),
structures, and exposed assets. potential structural weaknesses, and compromised weather protection, thus impacting overall building

integrity and safety. This may occur multiple times in a generation.

40 Sealevelrise | Saline intrusion causes corrosion of underground Civil Medium Medium Medium There can be minor operational, maintenance, and replacement costs associated with damages to
utilities (electric, cables, pipes). underground utilities such as electric equipment, telecommunications, electrical cables, drainage pipes,

and hydraulic pipes every few years due to saltwater corrosion.

41 Sealevelrise | Saline intrusion impacting soil shrink and swell, Structural Medium Medium Medium Due to the increased frequency of storm surges occurring because of climate change, saline intrusion are
pressure, and reactivity, affecting the stability of possible and can have some impacts on soil characteristics and therefore have minor consequences to
building foundations and causing structural damage. structures, assets, and financial costs.

42 Multi hazard Lightning increases safety risk for school building Human Health Medium Medium Medium Itis possible that lightening can cause restrictions to using outdoor areas, however, there is a minor
users outside requiring potential closure of outdoor consequence to health and safety of students and staff, minor financial and operational costs associated
spaces. with closure of outdoor spaces.

43 Multi hazard Sand and dust storms leading to poor indoor air quality | Human Health Medium Medium Medium Sand and dust storms are unlikely to occur in the future, but they can have some moderate consequences
affecting occupant health and safety. to health and safety of students and staff.

44 Multi hazard Extreme weather events (such as increased Landscaping Medium Medium Medium Extreme weather events can cause trees to die or drop limbs, posing moderate safety risks to staff,
temperature, storms and precipitation) impacting students, and visitors through injury and minor inconvenience due to creating roadblocks/ obstacles.
vegetation health and increasing the chances of debris
and/or limbs causing injury and damage.

45 Multi hazard Extreme weather events can disrupt supply chains, Operations Medium Medium Medium Extreme weather events in Australia disrupt supply chains, hindering the delivery of medical supplies and

food. Without adequate redundancy in supplies, this could cause moderate health and safety impacts for
students and reduce amenity.
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Adaptation planning




Background Site context Future climate Climate risks Adaptation
Adaptation measures

Design and operational responses to manage risks

This section sets out the proposed adaptation measures for
addressing priority risks. Adaptation measures include both
design and operational measures.

Design measures: Physical measures that mitigate risk through
design- or infrastructure-led responses are typically developed
and incorporated for project completion (e.g., high-
performance glazing) but may also be incorporated or
triggered later as needed (e.g., installation of high-grade filters
to manage worsening bushfire smoke).

Operational measures: Non-physical measures that mitigate
risk through procedural, educational, or organisational
responses are typically developed and finalised in the design
stage for project completion and should be reviewed and
updated periodically for ongoing benefit throughout the
project's operational life.

Adaptation measures listed are prior to development and shall
be implemented by various responsible owners, as indicated.
Some adaptation measures are already underway.

Each intervention has been prescribed an adaptation
identification number (i.e. D (Design) 01, or O (Operation)
01). The risk impacts are then aligned with the appropriate
adaptations.

Monitoring and evaluation

ARUP
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Adaptation measures

Design adaptation measures

Adaptation ID #

Design adaptation measures

ARUP

Relevant priority risks (Risk ID #)

D01 Ensure appropriate selection of durable materials in compliance with EEFSG, considering various aspects of materials includin g colour, durability, 1
feasibility, etc.
D02 Create spaces for natural ventilation, shading, etc. to reduce load on AC systems for cooling and capital cost. 2,3,4,10, 13,46
D03 Plans in place for power generator to be installed in the future to cope with power demand for systems. 2,13,18,38
D04 Incorporate ventilation systems and air circulation by installing windows and fans in/near indoor areas. 4,11
D05 Use of native plants and resilient plant species to lower water consumption. 8,22
D06 Ensure a maintenance and landscaping plan is in place to communicate drought risk. 8,22,23
D07 Minimise the use of metal surfaces in unshaded areas and ensure a balance between external shading and trees. 9
D08 Incorporate access to water fountains for student bottle refill and zip taps for cold water in staff rooms. 11,12
D09 Select landscaping, urban, and architectural strategies (high solar reflectance index roofing, green landscaping) aligning with the industry benchmark 12
Green Star Buildings Credit 19 Heat Resilience, to reduce urban heat island effect.
D10 Increased shading for external/outdoor areas, and early procurement of trees to ensure trees are mature during planting and landscaping stage across the | 12
site, including accessible shelters for respite from weather, evenly distributed across outdoor areas.
D11 Smoke detection in outside fresh air systems can be considered to reduce circulation of environmental pollutants. 16
D12 Ensure school and essential infrastructure such as substation is above flood levels. Flood modelling has considered 0.5% AEP floods which shows no 26, 27
impact on school buildings.
D13 Incorporate large gutter and downpipe sizes to account for future rainfall intensity flow and stormwater drainage. 27,28, 30, 32
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Adaptation measures

Design adaptation measures

Adaptation ID#  Design adaptation measures Relevant priority risks (Risk ID #)
D14 Consider alternate access eg new bridge over Parramatta River as part of upcoming light rail. 48
D15 Building details to be designed as per EFSG and AS1170.1 Permanent, Imposed and Other Actions. Wind and earthquake loads are as per AS1170.2 33, 34,37
Wind Actions and AS1170.4 Earthquake Actions.
D16 ICT to include mobile phone backup for key systems and security equipment to have integrated batteries. 35
D17 Power storage options should be considered. 38
D18 Structural design considers swell of soils with elevated Ground Slab. Ground floor slab can be designed as a suspended ground slab supported by 41

foundation piles, by having collapsible void former underneath the slab.

D19 Retractable roof design proposed to provide protection from hail, rain, wind and storm events. 42,43, 44
D20 Design for automated PV panels to avoid hail, rain and extreme weather events. 42,43, 44
D21 Avoid water ponding opportunities, ensure good drainage, and insect screening. 29
D22 Select robust finishes to withstand hail damage. 39
D23 Ensure species selection to minimise use of species that tends to drop limbs, resistant and native species. 36
D24 Locate trees that are prone to drop limbs away from student areas and set back from building and roofs 36

D25 Ensure a maintenance and landscaping plan is in place to communicate drought risk. 36
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Adaptation measures

Operational adaptation measures

Adaptation ID#  Operational adaptation measures Relevant priority risks (Risk ID #)
001 Monitoring and maintenance of adjoining open space and drainage systems of the school. 28
002 Identify alternative or preferred roadway access during extreme weather events and emergencies. 30
003 Ensure maintenance of drainage systems at regular intervals and after considerable storm events. 32
004 Ensure timetabling measures are active to manage student occupancy of play spaces 33
005 Ensure maintenance plans and proactive maintenance is occurring efficiently. 44
006 Develop an emergency management plan with a strategy for supply chain management, including stockpiling critical equipment or using secondary 45
suppliers in case of events impacting goods and services delivery.
007 Maintain an established emergency management taskforce at Ryman Healthcare to reduce impacts through rapid responses. 45
008 Establish relationships with external stakeholders for fuel, food, and medicine supplies. 45
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Residual risk levels for priority risks

Reducingrisk level as low as practicable

Residual risk describes the remaining risk level after
adaptation measures have been adopted. A residual risk
assessment has been undertaken to determine the efficacy of
adaptation measures in reducing or mitigating priority risks.

Residual risk levels are determined based on the assumption

of full adoption of adaptation measures. All extreme and high
risks have been treated to a medium level or below. Residual
risk levels are available in Appendix B. Initial risk Adaptation Residual

level measures risk level
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Monitor and review

Reducingrisk level as low as practicable

A comprehensive climate risk assessment and subsequent
adaptation workshop has been conducted that outlines the
appropriate design and operational interventions that will ( N\
reduce the overall risk level of priority risks.

I
I

Establishing the context

Responsibility for carrying out adaptation measures outlined
in this report lies with identified nominated adaptation
measure owners. These are summarised in the following
section.

[

I
To manage climate-related risks for Melrose Park High 1> Risk identification 1>
School, it is important that progress is tracked and that ‘road- | Monitoring
blocks’ preventing risk treatment are identified and resolved. Communication [ and
Owners are responsible for the implementation, monitoring, and consultation [ Risk analysis Review
reporting and improvement of measures to address key

climate risks for the development. | I
] |

Risk assessment

——

This Climate Resilience Plan is a ‘living document’ that will I Risk evaluation
need to be updated to include emerging information and
aligned programs, and changes to base information informing

climate change scenarios.
Risk treatment
(Adaptation) \ y,
\. y,

Figure 13: Risk assessment and management approach (A S5334-2013)
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Adaptation  Nominated owner Relevant priority
ID # risks (Risk ID #)
D01 Buildings services 1

D02 Mechanical Engineer 2,3,4,10,13, 46
D03 Electrical Engineer 2,13, 18, 38

D04 Buildings services 4,11

D05 Landscape 8,22

D06 Landscape 8, 22,23

Do7 Architect 9

D08 Architect, Landscaping and Hydraulics 11,12

D09 Acrchitect, Landscaping and Hydraulics 12

D10 Acrchitect, Landscaping and Hydraulics 12

D11 Mechanical Engineer 16

D12 Hydraulics 26, 27

D13 Hydraulics 27,28, 30, 32

Adaptation Nominated owner Relevant priority risks
ID # (Risk ID #)
D14 Operations 48

D15 Buildings/Structural Engineer 33, 34, 37
D16 Utilities/Operations 35

D17 Electrical Engineer 38

D18 Structural Engineer 41

D19 Buildings/Structural Engineer 42,43, 44
D20 Buildings/Structural Engineer 42,43, 44
D21 Landscape 29

D22 Architect 39

D23 Landscape 36

D24 Landscape 36

D25 Landscape 36
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ARUP

Next steps

Melrose Park High School development

The following steps should be undertaken to ensure the
delivery of the adaptation measures and resilience of the
development to future climate change.

Design adaptation measures should be assessed for
feasibility.

Any design measures excluded from the design due to
feasibility, should not materially impact the risk level for
the identified risk impacts. Alternative measures should be
identified if there is a material impact to risk levels.

Feasible design measures should be implemented at
subsequent design stages and during construction.

Proposed operational adaptation measures should be
included in site-specific operational plans.

Risk owners should take responsibility for implementation
of proposed measures during relevant design stages and
ensure any required handovers are undertaken.

Adaptation measures should be adequately considered in
asset management.
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Consequence criteria matrix
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redesign required when
repairing or renewing
asset

loss of the infrastructure and the infrastructure
service.

Loss of infrastructure support and translocation
of service to other sites.

Early renewal of infrastructure by >90%.

to multiple events of total disability or
fatalities.

Total disruptions to employees, customers or
neighbours.

Emergency response ata major level.

Change to legislative
requirements.

Full change of
management control.

>90%

environment.

May include localized loss of species,
habitats or ecosystems .

Extensive remedial action essential to
prevent further degradation.
Restoration likely to be required.

Adaptive Capacity Infrastructure/ Services Social/Cultural Governance Financial Environmental Economy
Insignificant No change to the adaptive | No infrastructure damage, little change No adverse human No changes to Little financial loss or No adverse effects on natural No effects on the
capacity to service health effects management increase in operating environment broader economy
required expenses
Minor Minor decrease to the Localized infrastructure service disruption Short-term disruption to General concem Additional operational Minimal effects on the natural Minor effect on the
adaptive capacity of the No permanent damage. Some minor employees, customers or neighbours raised by regulators costs environment broader economy due
asset. restoration work required Slight adverse human health effects or general | requiring response Financial loss small, to disruption of service
Capacity easily restored Early renewal of infrastructure by 10-20% amenity issues action <10% provided by the asset
Need for new/modified ancillary equipment
Moderate Some change in adaptive Limited infrastructure damage and loss of Frequent disruptions to employees, customers | Investigation by Moderate financial loss | Some damage to the environment, High impact on the
capacity. service. or regulators. 10-50% including local ecosystems. Some local economy, with
Renewal or repair may Damage recoverable by maintenance and minor neighbours. Changesto remedial action may be required some effect on the
need new design to repair. Adverse human health effects. management actions wider economy
improve adaptive capacity | Early renewal of infrastructure by 20-50%. required.
Major Major loss in adaptive Extensive infrastructure damage requiring major Permanent physical injuries and fatalitiesmay | Notices issued by Major financial loss 50— | Significant effect on the environment Serious effect on the
capacity. repair. occur. regulators for 90% and local ecosystems. local economy
Renewal or repair would Major loss of infrastructure service. Severe disruptions to employees, customers corrective actions. Remedial action likely to be required. spreading to the wider
need new design to Early renewal of infrastructure by 50-90%. or neighbours. Changesrequired in economy.
improve adaptive management. Senior
capacity. management
responsibility
questionable.
Catastrophic Capacity destroyed, Significant permanent damage and/or complete Severe adverse human health effects, leading Major policy shifts. Extreme financial loss Very significant loss to the Major effect on the

local, regional and
state economies.




Appendix A

Likelihood criteria matrix

Rating

Descriptor

Kecurrent or event risks

Long term risks

Almost certain

Could occur several

times per year

Has happened several times in the
past year and in each of the
previous 5 years

aor

Could occur several times per year

Has a greater than 90% chance of
occurring in the identified time
period if the risk is not mitigated

Likely May arise about Has happened at least once inthe |Has a 60-20% chance of occurring
ONCEe per year past year and in each of the in the identified time period if the
previous 5 years risk is not mitigated
or
May arise about once per vear
Possible Maybe a couple of | Has happened during the past Has a 40-60% chance of occurring

times ina
generation

5 vears but not in every vear
ar

May arise once in 25 years

in the identified time period if the
risk is not mitigated

Unlikely

Maybe once in a
generation

May have occurred once in the last
5 yvears

aor

May arise once in 25 to 50 years

Has a 10-30% chance of occurring
in the future if the risk is not
mitigated

Rare

Maybe once in a
lifetime

Has not occurred in the past
5 vears
ar

Unlikely during the next 50 years

May occur in exceptional
circumstances, i.e. less than 10%
chance of occurring in the
identified time period if the risk is
not mitigated
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Appendix B

Climate change risk register

Refer to attached Excel register



n

s S )
ncrease. (annual) T e
ncrcase. (annual) T e
ncrcase. (annual) T e
ncrcase. (annual) T e
ncrease. (annual) T e
ncrcase. (annual) T e
s S e
e et e " (days per annusm)
o Aprserioe e
% fiortpe
e heat e " (days per annusm)
o Aprerioe e
£ fiortp=
— porioe e
£ fiottpe
oty Al Peomseine
. s
P——
I o 1
——
[ o
s
——
I o A
-
I o 1 N
Drought Mean ammal precipitation (mm)  978.1 Percenige change
et e o
Drought Mean ammal precipitation (mim)  978.1 Percenige change
et e o
Duugh Mo prcpion o) 9781 P
Drought Mean ammal precipitation (mm)  978.1 Percenige change:
et e o
Duught Mo sl pcpion o) 9781 g
Drought Mean ummual precipitation (mim)  978.1 Perceniage change
et e o
e T U
J S v S
a e
Rong ML o P
N s
I

o

son

son

s

s

Notappiabc

Notappiabc

Notappiabc

Notappiabc

Notappiabc

Notappiabc

Notappiabc

Notappicabc

Notappiabc

Notappiabc

Notappiabc

Notappiabc

e et s mowor s g g
o e i tenpenur,
T e e e

e HVAC i oy i g i s
s crisons i ghs cpernios ot

L L T p——
T e st xSt s

Tonperuure ad ity mpacing o s iy ough s ol
Tnccasing el impacts i iy dries.

Ittt e s s s e i
s nd il el sk

Warmer opesnas ad o nrasd sk o gonll rowh e vt
s

Noodformor et st disos 0 7o et disuse ond s
"k o e hodin e et oo

st mpucts n water dmand o s (adscping. el ool s

sl pak v mpentres and mbers o e s dys.
e e e mand o i vt
e iy for coling nd v e

Incsed hmal dscomfr snd sk of st s o bing s,

[ um,ﬂm, e o sncony o st

e e s iy e 1 e o e cxising
[

Hamidiycousin mouk, sondston, s el performance.
s

s vt g cesedcling o s s o
v smoke prces ad sh scumulion

Pkt iy o e ot i oy
.ty g s

e e g e o g
g i ofvgson el g e of

Less iy for st vt cachmens and e sy .
e A B s s Wt

Dt s s il ey e e e g o

st s movencnt oo odtonsdoc 0 cttionin s
s nd punduie

Lol e s dogt s 1 gt
et ad sy o ot Sl

Localsd g mpcing bding sysiem snvies ndcomneon 0
i

el e g s nd e ot s,
ket ey ke e o g

At

s

At

[——

cii

[r——

Opetons

wiiis

wiiis

Opersions

Opetns

Opersions

Jre—

cii

Sy

sty

Sy

Sy

sty

sty

Sy

Sy

Sy

Sy

D

D

D

D

D

D

it

ndiet

D

D

D

D

Uikl )

e

[

Uity )

ety

pan)

P )

P 5)

Uikl )

P )

Uikl 2)

P )

P )

ety

Gkl )

Uikl )

[

Uikl 2)

Uikl )

ety

[

P 3)

Uity )

Uikl )

[

P 5)

e

P 5)

[

con

Mior )

Nice )

Mice )

Nice )

Nice )

Nice )

Nice )

nsigican 1)

Mioe @)

Nice )

Moderae )

Modere 3)

Modere 3)

Nice )

Nior )

Noderae )

Nice )

Moderas (3)

Mior @)

fe—

Mice )

Mior )

Nice )

s—

Nice )

Naor ()

Nice )

Naor ()

Moderie 3)

Mot

B b

Mot

Mot

£ £
£ £
g 5

P 5)

freany

P )

P )

ety

ety

freny

L )

Lty o)

freany

P 5)

freany

P )

[

Uikl )

Uikl )

[

Uikl 2)

Uikl 2)

pan)

Uity )

P 5)

e

Uikl )

Uity )

P 5)

P )

P 5)

P )

Mior2)

Mior 2)

Mior2)

Mior2)

Mior 2)

Mior 2)

Mior2)

-

Mior2)

Mior 2)

Modrse )

pr—

pr—

Mior 2)

Mior2)

Moderse )

Mior 2)

Modrse )

Mior2)

i 1)

Mior 2)

Mior2)

Mior 2)

it 1)

Mior2)

Majr 8

Mior 2)

Majr )

pr—

Mot

Mot

Mot

B b b B B B b

Posible )

freany

Positle 61

Positle 61

Rt

Rt

freany

Loty 4

Loty

freany

Posibie )

freany

Positle 61

vty @)

ey 2)

ey )

vty @)

ey @)

ey 2)

Rt

vy @)

Posible )

Positle )

ey )

vty @)

Posible )

Positle )

Posible )

Positle )

Mior )

Mice )

Mice )

Mice )

Mice )

Nice )

Nice )

[rm—

Nior )

Mice )

Moderac )

Modere 3)

Modere 3)

Nice )

Mior )

Moderas 3)

Nice )

Moderas (3)

Mior 2

[e—

Mice )

Mior )

Nice )

o 1)

Nice )

Naor ()

Mice )

Naor ()

Modere 3)

Metium

- —

-

b gl by 070

i e oxerl oo e e, sl e s snd iy

oty Gkl o sl et e o kg ad g 1
SSmllon for bl nd dinge AAIVRRRS TP

st o o s upon aly detecion. i 4 s i

ol T oncaues 1 e e of st d s

s il el by 307

e
ey vl s

I —
P ———

e ———
[rartri

ndat

e psk et e b ey et colng ad et

ol hadg s

T ———
[ ————

D05 coptc s 0w oo o
ot ol el i s For ol wer
sl

I ——

g h b s
i digane i

Bulings

e s

D10 ot g cnaloiver

e e e e i
sge s he s,

it e oo e

(e s ot s,
g . 10160 o n AC sy o

Sl Wk e e o o s e et

T s o i ot e b e, o kel s wouk-
ey

(sl v e
s i ¢t
e sy

p——

s cven e st
S e o kg nd e, Tl it
et

remionmenalpollans,

Mo e el s n NSV car it pros of s e, .

i s o NSW il e s rovgh by 207, This il st
i mpacts ool cgaion nd i

e sy

p——

005) s of v plans ad sl

.l coss, s opruin,

D05 e macnce ad nicapng
i lc o communit drogi

Thewe

Sty of s nd St
s consequenc n studns, s ad epiaion e

e o e s, g Wb v P
NS il cperinc e drough by 207,

p——

hich s ot s g,

D12

oot and inmsncuns
s sons o o

el Food
oo

o ot drin o o bockags s by st

D15] oot g e and dowepie:
s ekt o el ey o
s dsnae

ey )

Positle 61

Positle 61

Positle )

R

R

freany

Posibie )

Posibie )

Positle 61

Posibie )

freany

Positle 61

vty @)

ey 2)

ey )

vty @)

ey )

ey )

R

vty @)

Posibie )

Positle 61

ey 2)

vty @)

Posible )

Positle 61

iy as
o ottty Rt e o i D s tohe
mall e

snddovapie
flrsy T

Chnge mpucs

Posible )

s, s vistrs

[ —

e ool dings and st e

Positle 61

Mior2)

g 1)

i 1)

i 1)

Nice )

Nice )

Mior 2)

[res—

[rem—

i 1)

[rem—

i 1)

i 1)

Nice @)

Nior )

Mior2)

Nice )

Mior2)

Nior )

i 1)

Nice )

[res—

g 1)

it 1)

Nice )

Mior2)

g 1)

Mior2)

i 1)

Buldins snviss
Mochmia g
crin ngiir

Mochmia g
Buldngs snviss

Londape

Buldns snviss

At
i Lanica
Hideais

Mochmia nginc
icrin ngiir

Mechmia e

i Engisr

Lundape

Hdutcs

iyt

Puranatn ity Canci



—

——

[—

—

[

[——

Sulecriv

Salecrie

-

-

B

RIS e
R
e
AT e
[
FEEE T
[
FERE T
T
R
[
FERE T
e,
R
[
FEEE T
T
i
R
R
O
ST
O
O
w
R

Rl oy climt change L
tor o I o

Pergechnge
o
Poragechngs
@
Pergechnge
o)
Porsagechngs
@
Porsagechngs
@

Pergechnge
o)

Poragechngs
@

Pergechnge
o)

Porsagechngs
@

Quiiaive
descripiononly

[

[

Notplac

Nopptle

Notplac

Noapptle

Jrem—
et )
Namberofdas

Porsgechngs
@)

Pp—

p—

Notappiabc

Notappiabc

Notuvibe

Pop—

p—

Pp—

Notplac

Noappile

Notpplac

Noppile

Notplac

Rem—

Notplalc

Rem—

Notapplabc

Notapplcabc

Notapplcabc

Notapplcabc

Notappiabc

Notappiabc

Notapplcabc

ot ot o b oo, bl o
e g b ey v

T
g w.,.m..,.,:m.,‘,..mm el
) el

e il o g s e, b
e g oo

I s of i i i e s iy .
i of oadoe s, o nd v e

Diging ind o s aochmen of ing i, g
e, Y pocls (e n dsgn

Storm vt sl communicaons nd sy s s ..
ety a6 contol. e, o e, ) mpacing
ol conmunicaions

Flling s d brches, mpactin pop, fcdes nd el s
s

Incsed s s o scarss s kg,

S g iyl g e i weof.
e edundney e (2

ol casin damag 0 bl e, oo sictres.ad xpsed

Slin o e s ofsdrgond il s, b,
fy

L p—————
g b i o ok s e i s o

Sandand s stormsding 1 oo oo e iy afctingcsupa.
el sty

e weter v s s s Emperaur, s nd
pvwwumn)\mpmm!mzman oty e ot
v s i casing ey and

Exteme weate v cn i suppy i offcing defveryof
g

DL T —

Extrme il v cu s h ol 0 e sl o the
commaniy

Tonspor

wiiis

Bl s

Stcust

cii

St

[r——

Landsaing

Opetons

At

sty

sty

1530yeans

Sy

Sy

N

g

Sy

D

D

D

D

D

D

D

D

D

P 5)

[

Pusie )

[

Uity @)

Uikl )

[

Rty

[

P )

P 5)

P 5)

P 5)

[

P 5)

P )

P )

Uikl )

e

Nior )

Mie )

Naor ()

Nice )

Modere 3)

Noderae )

Modere 3)

Moderae )

Modere 3)

Modere 3)

Nior )

Nior )

Nior )

Modere 3)

Noderae )

Modere 3)

Moderie 3)

Nior )

M)

Mot

P 5)

Uity @)

P 5)

P )

[

P 5)

P )

Rty

P )

P )

P 5)

P 5)

P 5)

[

P 5)

P )

P )

Ualkely )

P )

Mior2)

Mior2)

Majr 8

Mior 2)

pr—

Moderse )

pr—

Modrse )

pr—

pr—

Mior2)

Mior2)

Mior2)

pr—

Moderse )

pr—

pr—

Mior2)

e )

Mot Posibie )
vty @)
Posibie )
Metiom Posiie )
Metim vy @)
Mot Posibie )
Metiom Posiie )
Mot Rare ()
Metiom Posiie )
Metiom Posiie )
Mot Posibie )
Mot Posibie )
Mot Posibie )
Metim vty @)
Mot Posibie )
Metim Posiie )
Metiom Posiie )
ey 2)
Positle 61

Nior )

Nice )

Naor ()

Mice )

Modere 3)

Moderae )

Moderie 3)

Moderae )

Modere 3)

Modere 3)

Nior )

Nior )

Nior )

Modere 3)

Moderae )

Moderie 3)

Moderie 3)

Nior )

Nt

1002 ety v

anddovopie.
p ol sty ow
i o nd S drn e
st gy ot of csin e ke capiy
unikl md ekl oy e om e [
ey i e e Sl o i o
e g
anddovopie.
ol sty Tow

e ol e o st o M Pt i
Thcinand hs sy 20

[ ——

el considerd i e ccodine wih sl s

and
2070 st s s sl eqen i

g e i s o i igh i v, g s

e s

D23 B it e e
o spcics s ends o drop s, st and.
o

[ ——————

away o st s st ack o
udng s s

025]Enre s maienane and g
i plce 0 communict dovgh

D15 Biingdes b dsigned s
ol e b ibings s e i o . Ersa.ndumn\rmmvmmma
o cted i i comdrsion. T dinsis o oetc 0 R v

Tins

i s

D05 Phans i plce o poner o o

e sy

D17 Powe s pions s b
o

s

p——

D15 St g considers swell o sl
Ground oo s

o g e o1 g ko e, bt
D e mmor s 0 el i) o e o i
Tt oo s st ik St ookt ke

S o s iy et e e
et et and sty of sl

st v i it s b
Touack e,

et e sty s o o e ety

ol voidforne et e b
D19]Retacile oo deign rpesd 0
provie e o b, . i

D20 Do e sl Y i i

D19 Rt rou desig rogosd 0
provideprction o i, . wind snd

{020 Dl P s o vid
i and s weshr v

D19]Retactile oo deign rpesd 0
provie e o b, . i

[ L a—r—

p——

oo e R, s, el of et o 3 i

L

L e———
ot macnc s g
s,

00 oo cneey
e
ooy e o s

007 M bl
emrsney et ke

o i st
ol kbt o o, o
Joepiomsemnioeiy

Posible )

vty @)

Posibie )

Positle )

vty @)

Posibie )

Positle 61

R

Positle 61

Positle 61

Posibie )

Posibie )

Posibie )

vty @)

Posibie )

Positle 61

Positle 61

ey @)

Positle 61

i 1)

Nice )

Mior2)

i 1)

Mior 2)

Mior2)

Mior2)

Mior2)

i 1)

i 1)

Mior2)

i 1)

i 1)

Mior 2)

i 1)

i 1)

i 1)

Nior )

Mior2)

I
B

Mot

Hdutcs

Hdutcs

UilesOperions

[ —

Scu Engincr

[ —

[ —

Opetons



Suitably qualified professional

Amelia Tomkins

Senior Consultant | Climate Risk and Resilience

Arup

Wurundjeri Woiwurrung Country
Sky Park, One Melbourne Quarter,
699 Collins Street,

Docklands, VIC, 3008, Australia

d +61 39668 5998

arup.com

ARUP

40


http://www.arup.com/




