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EXECUTIVE SUMMARY

EMF Griffiths have been engaged by NSW Health Infrastructure as the project's HI ESD Consultant to establish and
implement the Environmentally Sustainable Development (ESD) pathway for the Manning Base Hospital Redevelopment
- Stage 2 (the Project).

This report provides the sustainability context, targets and detailed requirements the project will address. ESD targets
will be reassessed as the project evolves, based on further consultation and an evolving understanding of the different
constraints, opportunities and drivers in regard to ESD.

This report outlines the key considerations and principles relevant to the Design Development phase of the project, but
also includes future commitments and detailed initiatives that will be adopted in due time to ensure best practice design
and construction outcomes.

The project is led by Health Infrastructure (HI) NSW and comprises the following works: -

. A new Inpatient Unit will be constructed to provide new Inpatient Beds, replacing ageing infrastructure.
. Relocation and provision of a New Mortuary.

. Relocation and provision of Pathology and Pharmacy

. Enhanced connections to the existing campus

o New electrical substation

. Landscaping

The project is subject to the following sustainability policies and regulations: -

o National Construction Code 2022 Section J for Energy Efficiency (including a minimum 10% improvement on
energy efficiency compared to the NCC baseline).

o NSW Government Net Zero Government Operations Policy (NZGOP)

o Health Infrastructure Design Guidance Note (DGN) No. 058 Rev D.

o Health Infrastructure Engineering Services Guidelines (ESG).

) Hunter New England Health Sustainability Plan 2020 — 2030 (Jun 2020).

. The objectives of the Department of Climate Change, Energy, the Environment and Water, and the Department

of Planning, Housing and Infrastructure.

The ESD targets and ESD pathway proposed for the project has sought to meet or exceed the ESD provisions and
objectives contained in the above documents, as well as deliver value for building users and project stakeholders.

In line with DGN 058, the Project shall attain at least 60 points under the HI ESD Evaluation Tool (Update 1/11/2023).
The HI ESD Evaluation Tool pathway for the project is provided under Section 2 of this report.

During the Design Development phase, key ESD undertakings included: -

) Workshops with the design team to review minimum ESD requirements and targets and ensure the evolving
design addresses those targets. Key sustainability objectives and stakeholder priorities have been
communicated to identify additional ESD opportunities.

. ESD targets and pathway for the project have been presented to the Local Health District in a Sustainability
Workshop Session, collecting input on additional ESD initiatives to be explored.

. A review of the Design Development to provide ESD recommendations and principles for energy efficiency and
comfort and enable a built form that provides for high quality indoor environments, supporting the function of
the building as a place of healing. The intent is to enable spaces that are thermally comfortable, with access to
natural light, visually connected to the outdoor landscape, and with good air quality.

. Development of a Climate Adaptation plan.

. 2025 update to this Sustainability Design Development Report and Climate Adaptation reporting to address
Review of Environmental Factors (REF) requirements and HI's Rev D update to DGN. 058.
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SECTION 1

INTRODUCTION
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SECTION 1.0 INTRODUCTION

11

1.2

PURPOSE OF THIS REPORT

The purpose of this report is to outline the Environmentally Sustainable Development (ESD) pathway, targets
and ESD initiatives relevant to the Design Development phase for the Manning Base Hospital Redevelopment
Stage 2 (the Project).

This report also provides an overview of the Project's sustainability context, identifying minimum ESD
requirements which effectively set the ESD baseline, including the objectives and aspirations of the following
key project stakeholders: -

. Health Infrastructure NSW (HI).

. Hunter New England Local Health District (HNELHD).

. Department of Climate Change, Energy, the Environment and Water.
. Department of Planning, Housing and Infrastructure.

This report establishes detailed ESD requirements to be addressed by the Design and Construction teams for
the project’s subsequent stages.

SUBJECT SITE

Manning Hospital is located in Taree on the Mid North Coast of NSW, within the HNELHD. At a local level, it is
referred to and operates as a Rural Referral hospital providing a range of health care services to the population
of Taree, Gloucester and Great Lakes regions within the Mid Coast LGA.

These services include intensive care, general surgery, general medicine, fast track rehabilitation, maternity
services, children’s services, medical oncology and palliative care. Manning Hospital campus has co-located
services such as mental health, drug and alcohol, oral health, and Taree Community Health Centre.

Stage 1 of the Manning Hospital redevelopment delivered significant enhancements and improvements to
medical imaging services, access to cancer care and renal services for the communities of Taree and the
surrounding Manning Valley region.

The site plan is provided in the figure below: -

CONMERLE STREET

PULTENEYST
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1.3 PROJECT OVERVIEW

The subject of this report is Manning Base Hospital Stage 2 Redevelopment, consisting of the second stage of
the expansion and refurbishment of Manning Hospital, with a priority for improved patient accommodation.

The primary focus of this project is to optimise the efficiency of the existing hospital by providing upgraded
inpatient bed capacity, access to telehealth space, and suitability of acute infrastructure to support
contemporary service provision that supports the delivery of contemporary models of care.

14 PROJECT DESCRIPTION

The project scope is to redevelop Manning Base Hospital in line with the validated service priorities in the current
Clinical Services Plan (CSP) including the master planning and delivery of the following: -

. A new Inpatient Unit will be constructed to provide new Inpatient Beds, replacing ageing infrastructure.
. Relocation and provision of a New Mortuary.

. Relocation and provision of Pathology and Pharmacy

. Enhanced connections to the existing campus

o New electrical substation

. Landscaping

1.5 POLICY AND GUIDELINES

The project is bound by the following policy and guideline documents with respect to ESD: -

o National Construction Code 2022 Section J.

. NSW Government Net Zero Government Operations Policy (NZGOP).Health Infrastructure Design
Guidance Note No. 058 Rev D.

o Health Infrastructure Engineering Services Guidelines (ESG).

o Hunter New England Health Sustainability Plan 2020 — 2030 (Jun 2020).

. The objectives of the Department of Climate Change, Energy, the Environment and Water, and the

Department of Planning, Housing and Infrastructure.

National Construction Code Section J

The project is required to demonstrate compliance with the energy efficiency requirements of the
2022 NCC - Section J based on the J1V3 Verification Method. While this is a regulatory requirement, meeting
the stringent requirements of Section J will also contribute to the LHD objective to reduce operational energy
consumption.

Section J of the NCC requires that a building, including its services, has features that reduce the creation of
greenhouse gas emissions and deliver adequate levels of thermal comfort.

The NCC requires buildings to use energy efficiently. This requirement is defined in Volume 1 of the NCC under
Section J “Energy Efficiency”. There are nine Parts, J1 to J9, which focus on separate aspects of energy
efficiency. J4 and J5 relate to the building’s fabric and envelope and J6 to J9 relate to the building's services.

Compliance can be demonstrated by meeting the deemed-to-satisfy (DTS) provisions or by applying one of the
verification methods outlined in the NCC. The verification methods are generally applied to buildings to which
the DTS provisions are not immediately applicable.

The J1V3 Verification Method demonstrates compliance with Clause J1P1 and is the approach that will be
adopted for the Manning Base Hospital Redevelopment Stage 2.

NCC 2022 will be in effect for this project.

In line with DGN 058 Rev D, the project shall deliver a minimum 10% improvement in energy efficiency
compared to the NCC J1V3 Reference Building baseline.

The Project’s Section J requirements are being determined by others so are not detailed within this report.

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
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Net Zero Government Operations Policy

The NSW Net Zero Government Operations Policy sets out a framework for government agencies to lead by
example in reducing greenhouse gas emissions and improving sustainability. It supports the state’s legislated
emissions reduction targets and includes 24 actions and targets aimed at:

. Reducing operational emissions (Scope 1 and 2).
. Improving energy and water efficiency.

. Minimising waste.

. Enhancing environmental and health outcomes.

The policy is mandatory for NSW Health, with key implications for hospital developments as follows:

Net Zero Transition Planning

By January 2026, agencies must have a net zero transition plan to include:

. Scope 1 and 2 emissions reduction targets.
. Energy efficiency and solar PV opportunities.
o Electrification of buildings and fleet.

. Emissions monitoring strategies.

Building Requirements

All-electric buildings:

o From 1 July 2026, all new office buildings must be all-electric.

. From 1 January 2035, all government-owned or leased office buildings must be all-electric.

. Non-residential buildings (including hospitals) must be designed to operate without fossil fuels after 1
January 2035.

Minimum NABERS Ratings:

. NSW Health must assess feasibility of using NABERS Energy and Water for Hospitals.

. Participation in a pilot program is underway to evaluate rating applicability across hospital sites.

Renewable Energy Integration:

o Consider solar PV systems and energy storage.

. Explore use of surplus government land for grid-scale renewable energy.
Electrification of Equipment
. Gas-fired equipment must be replaced with electric or fossil fuel-free alternatives at end-of-life or earlier

if cost-effective.

Waste and Circular Economy

3 Hospitals generating high volumes of food waste must implement organics collection starting 1 July
2026.
. Preference for recycled content in procurement from 1 July 2025.
5
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Monitoring and Reporting

. NSW Health must report annually on:
o Emissions, energy and water use.
o Waste generation.
o Progress against EV and sustainability targets.

Health Infrastructure Design Guidance Note No. 058 Rev D

Design Guidance Note No. 058 — Environmentally Sustainable Development (DGN 058), issued by NSW Health
Infrastructure, provides comprehensive guidance on integrating sustainability into all health infrastructure
projects. Its primary aim is to ensure that environmental, social, and economic sustainability considerations are
embedded throughout the planning, design, and delivery of healthcare facilities.

The guidance applies to projects completing their Final Business Case from 19 July 2024 onwards, with earlier
versions applicable to prior timeframes. It outlines roles and responsibilities across project teams, including
Health Infrastructure executives, sustainability experts, and external consultants, ensuring accountability for
meeting sustainability targets.

DGN 058 introduces a structured approach to sustainability assessment, including the use of an ESD Evaluation
Tool to score projects based on their sustainability initiatives. Projects must achieve a minimum score of 60
points, with flexibility to tailor initiatives to local conditions. For smaller projects, a simplified checklist is available.

The document also mandates the inclusion of key deliverables such as a Net Zero Plan, EV charging
infrastructure plan, climate risk and adaptation plans, and operational waste management plans. These must
be incorporated into the project’s business case and design documentation. Reporting and assurance processes
are built into each phase of the project lifecycle to ensure compliance and continuous improvement.

A\

No further s to HI Is the cost of works = >$30m LY HI ESD tool
sustainability g\ ainanility (= >60 points)
assessment
o Team AND
\ 'y Speak to HI Sustainability Team
o o ) if program / project = >$50m
A
Is the cost of works = >$5m
A
Q@
A 4
Does the project scope include:
Does the project scope include: New building
At grade carpark / airfield ~0 Alterations and additions to
Early works a building
Various small works Internal refurbishment / fitout
Temporary works o
(not including buildings) i3
and/or: Is the cost of works = >$10m Y
Does the project construction
include: o
s » A\
Diesel construction : = A
plant / equipment Is the size of works = >1000m2 LY
(N]
@ A
y Does the project scope include:
HI Simplified O Alterations and additions to
Sustainability Checklist a building
4 Internal refurbishment / fitout
(N]

v
Does the project scope include:

<]

New building with value = >$5m
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For all HI projects it is intended that an independent ESD Consultant will be appointed for the duration of the
project, and they will not be novated. All Consultants and Contractors working on HI projects are required to
allow for the process defined in DGN 058.

The following sets out the DGN requirements for the design, together with current status and responsibilities: -

Responsibility
Category Requirement L Head Status
Principal Contractor
Completed by HI up to
ustainability Plan developed and update end o . Pos
Sustainability Plan developed and updated v v d of DD. Post DD
throughout project lifecycle. ongoing reporting by
Head Contractor.
Accredited ESD consultant or Health v v Sr?a: goErgrSctor to
Infrastructure sustainability expert engaged. cogsgltant
General )
Requirements Head Contractor to
Minimum score of 60 points achieved using v demonstrate to the
the ESD Evaluation Tool. satisfaction of the
Principal.
Departures from minimum requirements v
formally justified and endorsed.
Electrification analysis
Net Zero Plan completed, including full v not required as
electrification analysis. commitment has
already been made.
Net Zero Plan includes energy efficiency v
measures.
Net Zero Plan includes embodied carbon v
Energy Net Zero Plan includes renewable energy v
integration.
Head Contractor to
Building design exceeds NCC Part J energy demonstrate to the
v
performance by 10%. satisfaction of the
Principal.
All-electric operations planned (no fossil fuel v
systems).
Transport & EV charging infrastructure plan developed. v
EV
Infrastructure | Design supports NSW Government fleet v
electrification.
) Climate risk assessment conducted. v Complete
Climate
Resilience Climate adaptation plan developed (if high
risks identified). v Complete
Operational waste management plan v
included.
Water & Water efficiency initiatives identified and v
Waste reported.
Construction waste diversion measured and v
reported.
Tender documents include sustainability v
Procurement | €valuation criteria.
& Tendering | preference given to recycled and low-impact Y
materials.
Reporting & Sustainability deliverables included in v Complete
Assurance business case and design documentation. P
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Responsibility
Category Requirement Principal Head Status
P Contractor

Completed by Hl up to
Evidence of compliance provided at each v v end of DD. Post DD
project phase. ongoing reporting by
Head Contractor.

Annual reporting aligned with Health
Infrastructure and NSW Government v
requirements.

1.6 HNELHD ESD TARGETS
Hunter New England (HNE) is a leading LHD with respect to sustainability and has a vision to become carbon
and waste neutral in operation by 2030, reduce their environmental impact, and display public leadership and
drive change in the market.

HNELHD has defined the following targets in support of their vision: -

. Zero electricity consumption from non-renewable sources across all HNELHD health facilities by 2030.
. Zero contribution of waste to landfill across all HNELHD facilities by 2030.

. Decrease water consumption by 50% across all HNELHD health facilities.

. Rainwater is captured and reused at all HNELHD health facilities by 2030.

. Capacity for reverse osmosis water to be captured and reused at all renal dialysis sites by 2030.

. Zero contribution to carbon emissions from HNELHD health fleet vehicles by 2030.

. Minimise the negative environmental impact of all new HNELHD health building projects through

sustainable building practices and sustainable design.

These targets are fundamentally operational in nature, but the design and construction of new buildings plays a
significant role in attaining operational efficiencies. ESD strategies for the Project are being developed to
facilitate the HNELHD progressing towards these outcomes. The figure below shows the 2030 operational
targets for energy, waste, and water.

2020 100,000 tonnes

<
energy i rainwater

CO2 emissions % Captured and re- Recycled and re- Goes to
; = i Landfill

2030 S
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SECTION 2

PROJECT ESD STRATEGY
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SECTION 2.0

PROJECT ESD STRATEGY

The ESD strategy for the project consists of identifying sustainability requirements and expectations based on context
review, stakeholder consultation and site investigations. Preliminary ESD targets have been set in response to this

context review.

This, however, will be an iterative process to allow refinement of ESD targets as site investigations progress and policy
and stakeholder commitments evolve.

The following figure illustrates the proposed ESD strategy.

Stakeholder
Policy, | requirements
standards \
and
guidelines

ESD requirements, priorities,

aspirations, opportunities and

constraints

21 PROJECT ESD FRAMEWORK

Define ESD targets and
objectives.

Prepare ESD framework with
initiatives and pathways to
achieve targets.

Define actions and
deliverables required for each
initiative.

Clearly communicate roles,
responsibilities and timing for
each action.

. Track implementation in

design and report.

A project specific framework has been developed based on HI's ESD Evaluation Tool 2023.

This will allow tracking of all ESD initiatives and verification in due course as per the process outlined in
DGN 058.

ESD inclusions that address both the HI and HNELHD objectives have been favoured, resulting in a strategy
that delivers: -

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
Design Development Phase Ecologically Sustainable Design (ESD) Report — Issue 1
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60 points as measured by HI’'s ESD Evaluation Tool 2023.

Measures that contribute towards carbon neutral in operation by 2030.

Measures that contribute towards rainwater capture and water recycling and reuse.

Measures that contribute towards net zero waste and waste by 2030.

Development of a Climate Risk Assessment and Climate Adaptation Plan to identify climate risks and

ensure the design is responsive.

A Life Cycle Assessment study to support uptake of materials and construction methods with lower

environmental impacts.

NCC Section J energy efficiency at least 10% better than required by an NCC J1V3 Reference Building.
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The design attributes that have been developed through implementation of this strategy are: -

. Minimisation of energy consumption and greenhouse gas emissions.

. Rainwater capture and significant reduction of potable water consumption.

. Promotion of low emission materials — limiting the health risks associated with the use of toxic
constituents.

. Maximising passive building performance — optimising daylight, natural ventilation and solar access to
increase occupant wellbeing and reduce reliance on energy intensive services.

. Reduction of construction waste and site emissions — limiting waste going to landfill, through recycling
and reuse.

. Minimising stormwater impacts — swales and landscaping incorporated to minimise runoff.

To ensure that designed ESD initiatives are ultimately constructed, HI's DGN 058 Rev D requires the
implementation of a tracking mechanism to ensure that the end result reflects the high performance ESD
outcomes set during design phases.

This tracking mechanism is managed by the ESD Consultant and introduces a verification process that ensures
accountability by Designers and Contractors to design and deliver in line with the requirements.

11
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SECTION 3

BUILDING FABRIC PERFORMANCE
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SECTION 3.0 BUILDING FABRIC PERFORMANCE

3.1

3.2

SHADING PERFORMANCE

The following section identifies appropriate design shading strategies that could be incorporated as part of the
facade system of the building. The analysis is based on the predominant window dimensions for a typical IPU
room.

Performance was analysed for all four typical orientations through the year, to cater to the varied impact that
the sun’s trajectory has on each fagade. For each strategy, glare and solar gain results were analysed. The
following strategies were considered optimum for each orientation such that it helped to achieve a target annual
shading coefficient of approximately 80% and reducing extent of solar gain. All orientations indicated are with
respect to the project north.

North facade

During summers, due to higher sun angles, this orientation receives limited direct sun deeper into the room
(point considered is 1500mm internal from the window) for most of the day. Afternoon heat gains (harshest) are
limited attributed by these angles as well.

Through rest of the year, the sunlight penetrates deeper into the room till midday but it's not as harsh as in
summer.
o Recommended strategy:

a) 400mm deep Horizontal shade aligned with the glazing head height.

This helps to reduce the annual solar gain by approximately 20%.

East facade

During summer, attributed by the rising sun altitude, this orientation would mostly receive low altitude sunlight
that would have a significant impact on glare experienced within the room. that would penetrate deeper into the
room. Additionally, given the ascending sun angles, it would receive sunlight at higher angles till mid-morning.

. Recommended strategy:
a) 400mm deep Horizontal shade aligned with the glazing head height.
b) 400mm deep Vertical shade on the right (north) side of the window.

West facade

Given the orientation of the building to the true north and the sun trajectory, the room will receive sunlight till
late afternoon through the year. This would be from a relatively lower altitude and in a descending lower angular
pattern.

. Recommended strategy:

a) 400mm deep Vertical shade on the right side of the window.

South facade

No shading is recommended on this facade to maximise the limited sunlight it is subjected to given he sun path.

FABRIC THERMAL PERFORMANCE

Refer to JV3 modelling and reporting carried out by Arup.

13
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3.3

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW

FABRIC LIFE CYCLE PERFORMANCE

The Manning Base Hospital project seeks to reduce the building’s operational and Upfront Carbon emissions.
The building’s materials, including its facade, will be carefully selected to reduce the embodied carbon emissions
from the project’s lifecycle. The table below ranks the environmental impact of typical facade materials (from

worst to best).

External Wall Types

Global Warming Potential
(GWP) (kgCO2-e) per unit
(A1 — A3 emissions)

GLT/CLT (Hardwood) 690
Concrete, 50MPa, No Reo 382
Concrete, 40MPa, No Reo 357
Curtain Wall, 50% DGU, aluminium unitised, insulated
349
shadow box
Hardwood Timber 347
DGU Curtain Wall, unitised 267
Stone Brick 256
GLT/CLT (Softwood) 242
Precast Concrete Wall Panel 208
Timber Weatherboard (Softwood) 195
Autoclaved Aerated Concrete (AAC) Blocks
; 190
(Reinforced)
Clay Brick 186
Concrete Block 159
Steel Cladding (metallic coat) 19.5
Aluminium Cladding 17.5
Fibre Cement Cladding 12.9
Plasterboard 3.25

A comprehensive LCA (Lifecycle Assessment) reporting exercise is to be carried out in the project’s subsequent

stage by the Head Contractor’'s ESD Consultant.
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SECTION 4

HI ESD EVALUATION TOOL
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SECTION 4.0 HI ESD EVALUATION TOOL

4.1

4.2

GENERAL

The Environmentally Sustainable Development (ESD) Evaluation Tool has been developed as a template to
calculate a sustainability score (in points).

The ESD Evaluation Tool is based on the industry approach used by the Green Building Council of Australia’s
(GBCA) Green Star process, however it is NOT a Green Star rating. The evaluation tool uses some of the key
ESD initiatives included in the GBCA rating tools however does not produce a “Green Star” rating, but instead
prescribes a minimum number of “points” to be achieved.

The assessment of the development when the Contractor is procured and through to the finalisation of
construction documentation shall exceed the minimum score by 5 buffer points. This is to recognise that some
reduction may occur during the construction period.

It is a score that reflects the merit of various initiatives applicable to health facilities, and was developed by
specialists to meet the needs of HI. In using the tool, emphasis should be placed on meeting the intent of each
initiative, with sufficient evidence to support the claim that the initiatives have been achieved.

Several initiatives in the ESD Evaluation Tool that were previously discretionary have been updated to minimum
requirements in November 2023. This reflects their adoption as business as usual construction and industry
practice, or due to updated regulation or policy requirements.

The tool includes different types of initiatives, as follows:

Minimum requirement: Initiatives that must be included unless there is a clear reason not to do so, in which
case justification must be provided

Recommended: Initiatives recommended by Health Infrastructure as good practice, but including them is not
essential and can be determined on a project-by-project basis

Optional: Initiatives that are optional and can be selected and included on merit.

HI EVALUATION TOOL

The following table summarises the points that are included as part of the 60 point strategy for the Project.
Credits have been discussed with the Design Team to ensure they are achievable and capture project specific
opportunities identified.

The final make-up of targeted points may change as the design and construction progresses, but the
commitment is to achieve all points labelled as ‘required’ and at least sixty (60) points at completion. Required
credits must be achieved and hence cannot be value engineered in further development phases without the
written agreement of HI. A buffer of at least 5 points shall be maintained up to procurement of the Head
Contractor.

CATEGORY / POINTS POINTS
CREDIT CODE CREDIT CRITERIA AVAILABLE TARGETED TYPE
ESD Consultant Minimum
(Accredited 1.0 Accredited Professional 1 1 .
. Requirement
Professional)
Environmental Performance Minimum
2 - - .
Targets Requirement
21 ger\(lces and Maintainability 1 1 Recommended
Commissioning eview
and Tuning 2.2 Building Commissioning 1 1 Recommended
2.3 Building Systems Tuning 1 1 Recommended
24 Independent Commissioning 1 1 Optional
Agent
Bulldlng_ 4.1 Building Information 1 1 Recommended
Information
Environmental Building
Commitment to Sl Performance L ! Recommended
Performance 59 End of Life Waste 1 1 Recommended
Performance
16
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CATEGORY / POINTS POINTS
CREDIT CODE CREDIT CRITERIA AVAILABLE TARGETED TYPE
6 Meterin - - Minimum
Metering and 9 Requirement
L CULUCT 6.1 Monitoring Systems 1 1 Mln_lmum
Requirement
Environmental Management Minimum
7.0 - - !
. Plan Requirement
Construction E ised M n
Environmental 71 SO;T;?T:SG anagemen 1 1 Recommended
Management y
7.2 High Quality Staff Support 1 1 Optional
Operational 8A gerfo_rrlr_latngf FEUILER= 1 1 Optional
Waste pecialist Plan
Operational 0 : [
. perational Waste ) ) Minimum
Waste Sl Management Plan Requirement
Total 12 12
9.1 Ventilation System Attributes 1 1 Recommended
9.2 Provision of Outdoor Air 2 1 Optional
Indo?r Air 93 Exhaust or Elimination of 1 1 Recommended
Quality Pollutants
94 Paints, Adhesives, Sealants y 1 Recommended
and Carpets
9.5 Engineered Wood Products 1 1 Optional
10.1 Internal Noise Levels 1 1 Recommended
Acoustic . .
Comfort 10.2 Reverberation 1 0 Optional
10.3 Acoustic Separation 1 1 Optional
11.0 Minimum Lighting Comfort ; - Minimum
Requirement
111 CREeQer?I llluminance and Glare 1 1 Recommended
Lighting Comfort eduction
11.2 Surface llluminance 1 1 Optional
11.3 Localised Lighting Control 1 0 Optional
12.0 Glare Reduction - - Mlnllmum
Requirement
Visual Comfort 12.1 Daylight 2 1(TBC) Optional
12.2 Views 1 1(TBC) Optional
14.1 Thermal Comfort 1 1 Optional
Thermal Comfort
14.2 Advanced Thermal Comfort 1 0 Optional
Total 17 12
17
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Adaptation Plan

15E.0 Conditional Requirement: ) ) Minimum
’ Reference Building Pathway Requirement
15E.1 Modelled Performance 10 4 (TBC) Mln_lmum
Pathway Requirement
Conditional Requirement: Net Minimum
15E.1 - - .
zero plan Requirement
. _ . Minimum
Greenhouse Gas 15E.1(i) 100% electric in operation 1 1 Requirement
Emissions
10% energy performance -
15E.1 . Minimum
(i) beyond NCC requirement, or 1 1 Requirement
GREP
15E.1 Measurement of Embodied 1 1 Minimum
(iii) Carbon Requirement
15E.1 Target reduction in upfront 1 1 Minimum
(iv) carbon emissions Requirement
. Solar or Renewable energy Minimum
16A(i) - - .
assessment Requirement
izl sy Solar or Renewable ener
Demand 16A(ii) . 9y 1 1 Recommended
Reduction generation
Performance Pathway - .
(= Reference Building 2 Optional
Total 17 9
3.1 Climate risk assessment 1 1 Min_imum
Adaptation and ) Requirement
Resilience 39 Implementation of a Climate 1 1 Recommended

17A.1 Performance Pathway 9 2 (TBC) Optional
17B.1 Access by Public Transport - - Optional
Reduced Car Parking .
Sustainable e Provision i ) Optional
Transport 17B.3 Low Emission Vehicle 1 N/A
Infrastructure
17B.4 Active Transport Facilities - - Optional
17B.5 Walkable Neighbourhoods - - Optional
Total 10 2
18A1 Potable Water - Performance ) ) Optional
Pathway
18B.1 Sanitary Fixture Efficiency 1 1 Recommended
18B.2 Rainwater Reuse 1 1 Optional
Potable Water
18B.3 Heat Rejection 2 Optional
18B.4 Landscape lIrrigation 1 1 Recommended
18B.5 Fire Protection System Test 1 1 Recommended
Water
Total 6 4
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Comparative Life Cycle

19A.1 A 6 4 Optional
ssessment
19A.2 Addltlo_nal Life Cycle Impact 4 > Optional
Reporting
Life Cycle 19B.1 Concrete 3 Optional
Impacts 19B2  Steel 1 Optional
19B.3 Building Reuse 4 Optional
19B.4 Structural Timber 4 Optional
20.1 Structural and Reinforcing 1 1 Recommended
Steel
Responsible
Building 20.2 Timber Products 1 1 Recommended
Materials .
Permanent Formwork, Pipes,
AL Flooring, Blinds and Cables L 1 Recommended
Sustainable Product Transparency and .
Products 21 Sustainability 8 1 Optional
e 22A Fixed Benchmark 1 Optional
and Demolition
Rl 22B Percentage Benchmark 1 1 Recommended
Total 14 1
Minimum Requirement: Minimum
23 Endangered and Vulnerable - - Requi t
Ecological Value Species equiremen
231 Ecological Value 3
24.0 Conditional Requirement - - Minimum
Requirement
Sustainable 24 .1 Reuse of Land 1 1
Sites —
242 Conta.mlnatlon and Hazardous 1 1
Materials
nlEEi R 25 Heat Island Effect Reduction 1 1 Recommended
Effect
Total 6 3
26.1 Stormwater Peak Discharge 1 1 Recommended
Stormwater 26.2 Stormwater Pollution Targets 1 1
270 ngh.t Pollution to Neighbouring _ ) Recommended
Bodies
Light Pollution
271 Light Pollution to Night Sky 1 1 Recommended
Microbial Control 28 Leglc_mella lisigis i 1 Recommended
Cooling Systems
I EEE. 29 Refrigerant Impacts 1 1
Impacts
Total 5 4
19
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Innovative

Technology or 30A
Process

Market

Transformation s
Improving on
Benchmarks 30C 6 (TBC)
Innovation

Challenge S
Global

Sustainability Sis

Total

POINTS

TARGETED

65

Full credit description and requirements for the project to achieve the above strategy are provided under
Appendix 2.
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SECTION 5

REVIEW OF ENVIRONMENTAL FACTORS
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SECTION 5.0 REVIEW OF ENVIRONMENTAL FACTORS (REF)

5.1

SUSTAINABILITY AND CLIMATE RESILIENCE REF RESPONSE

This REF assesses the environmental impacts associated with the redevelopment of Manning Base Hospital,
including new clinical buildings, infrastructure upgrades, and sustainability initiatives. The project is designed to
meet NSW Health Infrastructure standards and align with the Net Zero Government Operations Policy.

Questions to consider Yes \[}
Does the activity ensure the effective and efficient use of resources (natural or v

other)? If no, explain why this is not relevant?

Does the activity use any sustainable design measures? v

Are climate resilient design measures to be incorporated in the activity? v

Sustainability Requirements

The project complies with Design Guidance Note No. 058 — Environmentally Sustainable Development (DGN
058). Key sustainability measures include:

. Development of a Sustainability Plan and Net Zero Plan.

o Full electrification of building systems with no fossil fuel use.

. Integration of solar PV infrastructure and energy-efficient HVAC systems.

. Achievement of minimum 60 points using the ESD Evaluation Tool.

. Exceeding NCC Section J energy performance requirements by 10%.

. Inclusion of EV charging infrastructure and operational waste management plans.
. Use of low-VOC materials, certified timber, and recycled content.

. Tender documentation includes sustainability evaluation criteria.

Climate Resilience Measures

A Climate Adaptation Plan has been developed in accordance with ISO 31000, AGO Guide, AS 5334:2013

and the NSW Health Infrastructure Climate Risk Assessment and Adaptation Tool. . Key climate risks and

mitigation strategies include:

. Increased heat: High-performance double glazing, external shading, HVAC sized for future
temperature rise.

. Blackouts: Backup diesel generators for critical services.

. Flooding: Site elevation above PMF and stormwater infrastructure designed for 1% AEP.
. Drought: Drought-tolerant landscaping, rainwater harvesting, efficient irrigation.

. Bushfire: Site not in bushfire-prone land; evacuation planning in place.

. Wind/storms: Airtight and waterproof fagade; protected rooftop services.

. Sea level rise: Site elevation ensures low risk of inundation.

Environmental Impact Assessment

Assessment of potential impacts on air quality, noise, traffic, biodiversity, heritage, and water resources will be
conducted in accordance with NSW planning legislation.

Mitigation Measures

Standard mitigation measures include:

o Passive design and efficient HYAC systems.

. LED lighting and Building Management Control Systems (BMCS).

. Water sub-metering, leak detection, and reuse systems.

. Source separation and recycling targets for waste.

. Preference for low-impact, certified, and locally sourced materials.

. Implementation of Climate Adaptation Plan and stakeholder engagement.
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Conclusion

The proposed development is consistent with NSW Health Infrastructure sustainability and climate resilience
policies. The REF demonstrates that environmental impacts have been identified and mitigated appropriately.

5.2 SITE CLIMATE

The site is a coastal climate with mean minimum annual temperature ranging from 6.7°C in winter to 18.7°C in
summer; and mean maximum annual temperature ranging from 18.5°C in winter to 29.0°C in summer. Figure 3
below shows average temperature data based on 1997-2025 data from the closest weather station from the
Bureau of Meteorology (Taree Airport).

Location: 060141 TAREE AIRPORT AWS
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Figure 3: Temperature Data for Years 1997 — 2022 (Taree Airport Weather Station).
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5.3

DESIGN RESPONSE TO ASSESSMENT REQUIREMENTS

5.3.1

53.2

General Building Design

The energy consumption of a building can amount to its largest environmental impact. Sustainable
design techniques focus on reduction of energy consumption by energy efficient practices, passive
design, and cleaner energy production/renewable energy to reduce CO2 emissions to the atmosphere.

The benefits of an energy efficient building are reduced operating costs, a healthier indoor
environment, reduced liability, and recognition of being environmentally responsible. Therefore, in a
first instance, the project will incorporate multiple design and operational initiatives to address energy
targets.

The aim of passive building performance is to reduce reliance on energy of any source, this means
preventing excessive heat entering the building during summer or being lost during winter and/or the
need for artificial lighting. To this end, the project has considered general building form, orientation,
and shading, as well as roof space for renewable energy as required: -

. The orientation and shading have been considered to ensure solar gain is managed
appropriately for heating and cooling.

o Orientation and fagade design will consider daylighting requirements and views for improved
health and wellbeing of patients and staff. Deep plan forms have been avoided so natural
lighting is most effective.

. The building is being designed to meet the stringent energy efficiency requirements of NCC
2022 Section J and exceed minimum performance requirements by 10%. This applies to both
building fabric and services, including insulation, glazing, and shading which will be designed
to ensure spaces require minimal additional heating and cooling.

. The proposed design provides spatial allowance for the future installation of a rooftop
photovoltaic electricity system to reduce greenhouse gas emissions and reliance on mains
power.

Site Impact

The project will be constructed on previously developed land, on the site of the existing facility. In
increasing the built form on the site, the Project Team has considered how this will affect the following:-

. Heat island effect.

. Ecological impact, in particular landscaping for increased ecological value and supporting
biodiversity.

. Site emissions (light pollution).

The Project Team has reviewed how landscaping is incorporated into the ESD strategy to ensure the
site’s contribution to heat island effect is mitigated.
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5.4

ESD PRINCIPALS

The proposed development has sought to incorporate the principles of ecologically sustainable development
(ESD), as defined in Clause 7(4) of Schedule 2 of the Environmental Planning & Assessment Regulation (2000).

The table below quotes the ESD principles from the regulation and outlines the project’s response to each

principle: -

Item

ESD Principle

Project Response

(@)

The Precautionary Principle

Namely, that if there are threats of serious or
irreversible environmental damage, lack of full
scientific certainty should not be used as a
reason for postponing measures to prevent
environmental degradation. In the application
of the precautionary principle, public and
private decisions should be guided by: -

(i) Careful evaluation to avoid, wherever
practicable, serious or irreversible damage to
the environment, and

(i) An assessment of the risk-weighted
consequences of various options.

Adequate due diligence has been conducted to
understand the local environment and investigate
any risks the project may pose. The proposed
development will be constructed on previously
developed land. During the design and construction
phases, the main contractor will implement an
Environmental Management Plan (EMP)
demonstrating  formalised  systematic  and
methodical approach to environmentally friendly
construction that answers to site specific
environmental risks and hazards. Project ESD
responses align with the targeted initiatives under
HI ESD Evaluation Tool within Appendix 2.

In order to facilitate the state 2050 net zero target
and to reduce dried fossil fuel consumption, the
project is being designed as a fully electrical
building.

Inter-Generational Equity

Namely, that the present generation should
ensure that the health, diversity and
productivity  of the environment are
maintained or enhanced for the benefit of
future generations.

The proposed development ensures the health,
diversity and productivity of the environment are
maintained through the implementation of passive
and active design measures that reduce
operational energy and water use from the project.
Energy consumption will be designed to achieve
compliance to the National Construction Code NCC
2022 Section J requirements. The reduction in
water use will be established through high WELS
rated water fixtures and fittings, which significantly
reduce potable water consumption. Waste
generated during the construction phase will be
separated in multiple streams to enable recycling
and reuse with a consequent reduction in the
amount of waste sent to landfill. Reducing energy,
water and waste ensures that the health, diversity,
and productivity of the environment is maintained
for the benefit of future generations.

The project will ensure that the health, diversity and
productivity of the environment are maintained or
enhanced by using HI's ESD Evaluation Tool to
demonstrate a 60 point outcome.
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5.5

Item

ESD Principle

Project Response

Conservation of Biological Diversity and
Ecological Integrity

Namely, that conservation of biological
diversity and ecological integrity should be a
fundamental consideration.

The proposed development being in previously
developed land alleviates much of the biological
diversity concern for the development. Prior to

commencement of construction, the Main
Contractor will develop an Environmental
Management Plan (EMP) to ensure that

construction works do not adversely affect the
biological diversity and ecological integrity of the
site, including for example, measures to protect
existing trees to be retained. The Main Contractor
will monitor adherence to the EMP via an
Environmental Management System (EMS) to
ensure that all Sub-Contractors carry out their
works in line with the EMP and mitigate any risks to
the environment. A climate change adaptation plan
will be prepared to help future proof the
development to withstand the effects of climate
change.

Improved Valuation, Pricing, and Incentive
Mechanisms

Namely, that environmental factors should be
included in the valuation of assets and
services, such as—

(i) Polluter pays, that is, those who generate
pollution and waste should bear the cost of
containment, avoidance or abatement,

(i) The users of goods and services should
pay prices based on the full life cycle of costs
of providing goods and services, including the
use of natural resources and assets and the
ultimate disposal of any waste,

(iii) Environmental goals, having been
established, should be pursued in the most
cost-effective way, by establishing incentive
structures, including market mechanisms,
that enable those best placed to maximise
benefits or minimise costs to develop their
own solutions and responses to
environmental problems.

The valuation of the project’'s assets and services
consider environmental factors through the
implementation of various ESD initiatives.
Environmental aspects are key criteria in the
design and selection of building systems and
materials. For example, the building fagade is being
designed for good daylighting, thermal comfort,
glare mitigation and energy performance rather
than the lowest cost fagade system. Mechanical,
lighting and vertical transportation systems are
being designed for low energy consumption and
their components will be selected considering
whole-of-life costs, i.e., including operational
energy use in the equation. Materials will be
selected based on a life cycle assessment which
considers the cradle-to-grave environmental
impact of materials. Environmental goals of the
project and specific initiatives are identified in the
HI ESD Evaluation Tool provided in Appendix 1.

MINIMISING CONSUMPTION OF RESOURCES

Key ESD measures to reduce energy and water consumption are summarised below. These are to be read in

conjunction with the HI ESD Evaluation Tool in Appendix 1.

5.5.1

Facade Design

The fagade design has been designed to adopt best practice design principles to provide high quality

indoor environments (thermal comfort, acoustics, glare and daylighting) while reducing the need for
mechanical heating, ventilation and air conditioning (HVAC) and artificial lighting. This may

include: -
. Rationalising the extent of the glazing (i.e., window to wall ratio).
. Implementation of external shading as necessary to limit solar gain in summer and reduce the

heat load from the fagade.

. Implementing high performance glass that allows higher levels of daylight while blocking
thermal load from the sun and reducing heat transfer by conduction.

. Thermal bridging through all studs and construction junctions will be reduced by ensuring
insulation is continual around sensitive areas.
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Air tightness will be tested and maximised to reduce infiltration.

Shading of windows to manage solar gain.

To ensure an optimum fagade design, the project is targeting the following HI ESD Evaluation Tool

credits: -

Acoustic Comfort.

Glare Reduction.

Daylight.

GHG Emissions Reduction — Building Fabric.

55.2 Mechanical Services

All buildi

ng services will be designed to achieve compliance to NCC 2022 Section J. The following

mechanical strategies will be considered for implementation: -

All mechanical equipment to be efficient, subject to life cycle costing analysis outcomes.

Mechanical system to consist of a centralised plant configuration which allows for diversity
and improves energy efficiency.

Ductwork/pipework systems to be designed to reduce system pressure losses and reduce fan
and pump motor power.

Variable speed motors and pumps to be provided for ventilation fans, where suited.

A Building Management Control System (BMCS) to be installed with automatic intelligent
controls to optimise plant efficiency and monitor and record energy consumptions to reduce
energy wastage.

Where applicable, refrigerants with low ozone depletion potential and low global warming
potential to be specified.

Heating shall be provided by way of electric heat pumps, reducing direct consumption of fossil
fuels.

55.3 Electrical Services

The Proj

ect Team will work to implement electrical services that assist energy efficient design, as

detailed below, subject to detailed design of the project: -

Robust, long-life LED lighting with automatic lighting control system to reduce energy wastage
— lighting control strategies may include implementation of area dimming, time clock, daylight
sensors or PIDs as appropriate.

Major energy uses to be sub-metered by end use, and function area. Monitoring will be
enabled through the BMCS system.

Appropriate zoning of departments so that areas of the hospital not in use after daytime
business hours may be shut down.

Capacity at the main switchboard to accommodate future provision of a photovoltaic (PV)
system.

55.4 Hydraulics Services

The Project Team will implement the hydraulics services that assist water efficient design as detailed
below, subject to detailed design of the project: -

Potable water using fixtures to be high efficiency rated by WELS. Specification of fittings to be
confirmed in the detailed design.

Potable water sub-metering to be connected to the BMCS to reduce wastage through
identifying leaks or poor operational performance. Sub-meters to be installed.

Heating shall be provided by way of electric heat pumps, reducing direct consumption of fossil
fuels.
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5.6

5.7

55.5 Sustainable Materials and Reducing Waste

The Project Team will take into consideration the sustainable strategies outlined below regarding
materiality, waste reduction design measures, future proofing, and use of sustainable and low-carbon
materials. Specification of materials or means to reduce waste will form part of the Tender for the Main

Contractor: -

. Specifying low VOC emitting materials to improve indoor air quality.

. Specifying engineered wood products with low or no formaldehyde limits.

. Forest Stewardship Council (FSC) or Australian Forestry Standard (AFS) certified timber
products will be favoured during construction.

o Certified products (e.g., GreenTag or GECA) will be favoured during construction.

o Undertaking a cradle-to-grave life cycle assessment (LCA) to inform selection of materials and

systems of low embodied energy and low environmental impact, minimise mass or volume of
materials used and implement sound procurement strategies that support the sustainability
aspirations for building materials.

. Pipe material selection based on current best practice such that: -
- PVC-u to be specified based on the GBCA guidelines.

- Polyethylene material to be specified for pressure water and gas services, as
Polyethylene is recyclable and has significantly lower environmental impact than the
alternative ductile iron material.

- Pipe bedding materials to be specified to be locally sourced, where practical.

. Selecting permanent formworks, flooring, blinds and cables with no PVC or PVC products that
comply to GBCA'’s best practice guidelines for PVC.

. Prioritising locally sourced materials and procuring salvaged and/or recycled materials.

. Efficient selection of materials to limit off-cut wastage during construction.

. Resilient equipment and materials will be incorporated when possible into the design to reduce

the need for maintenance or replacement.

SUSTAINABILITY BENCHMARKING

Preliminary consideration of building performance for the proposed development is reflected by applying passive
sustainable design principles and achieving the minimum performance requirements stipulated under
NCC 2022 Section J.

The building’s sustainable design and management practices are further supplemented by consideration of the
design practices stipulated in the HI ESD Evaluation Tool.

IMPROVING ENVIRONMENTAL PERFORMANCE AND REDUCING ECOLOGICAL IMPACT

The project has been designed in line with national best practice sustainable building principles to improve
environmental performance and to reduce ecological impact.

An integrated approach to ESD, whereby all Design Team members are aware of the incremental effect of their
actions on the overall project, is by far the most effective path to achieving a strong ESD outcome. Passive
design and active systems can be implemented to enhance a building’s performance, but unless the
fundamentals have been addressed, the optimum outcome cannot be assured. In addition, occupant wellbeing
is of utmost consideration especially considering the project as designed to heal its occupants.
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The Project Team is committed to achieving and/or subject to the following sustainability policies and regulations
which provide the project’'s framework for improving environmental performance and reducing ecological

impact:-

National Construction Code 2022 Section J for Energy Efficiency (including a minimum 10%
improvement on energy efficiency compared to the NCC baseline).

NSW Government Net Zero Government Operations Policy (NZGOP)
Health Infrastructure Design Guidance Note (DGN) No. 058 Rev D.
Health Infrastructure Engineering Services Guidelines (ESG).

Hunter New England Health Sustainability Plan 2020 — 2030 (Jun 2020).

The objectives of the Department of Climate Change, Energy, the Environment and Water, and the
Department of Planning, Housing and Infrastructure.

At the Design Development stage, the following key ESD measures have been implemented to ensure the
above policies and targets are achieved: -

Benchmarking to 60 points under the HI ESD Evaluation Tool. The strategy includes waste reduction
design measures through the development of an Operational Waste Management Plan (OWMP) and
establishment of targets for the reduction of construction waste sent to landfill.

The strategy also includes the development of a climate adaptation plan to future proof the
development to the impacts of climate change and increase resilience to natural hazards.

The implementation of sustainable and low carbon materials will be guided by the requirements for the
‘Responsible Building Materials’ credit.

Energy efficient design will be achieved through a combination of passive design measures, energy
efficient building systems and provisions for the future implementation of on-site renewable energy
generation.

Water efficient design will be achieved through water efficient fixtures and fittings, and water sensitive
design measures. Drip irrigation and low water vegetation will be preferred to support potable water
use reduction targets.

The ESD strategy includes targeting the credits below. Refer to Appendix 1 for a credit outline:

- Commissioning and tuning.

- Environmental building performance.

- End of life waste performance.

- Metering and monitoring.

- Operational waste — Performance pathway.

- GHG emissions reduction.

- Low emission vehicle infrastructure.

- Potable water reduction.

- Responsible building materials.

- Reuse of land.

- Contamination and hazardous materials remediation.

- Reduced stormwater and stormwater pollution.

- Light pollution reduction.

The development will integrate energy efficient building services and fabric such that it achieves
compliance to NCC 2022 Section J, which embodies more onerous requirement than previous versions
of the code regarding improvements in fabric and building services to reduce energy consumption.

The design has undergone detailed fagade performance analysis to optimise passive cooling and
heating potential which reduces the energy demand and GHG emissions, reducing the building
demand on mechanical HVAC systems. The visual comfort of the primary spaces has also been
considered to reduce the amount of artificial lighting and increasing comfort within the space.
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5.8

CLIMATE CHANGE RESILIENCE

5.8.1

NARCLIiM Climate Change Projections

The NSW Department of Climate Change, Energy, the Environment and Water , has developed the
NSW and ACT Regional Climate Modelling (NARCLIM 2.0) climate change projections to provide
detailed datasets to support climate modelling in the near future
(2040-2059) and longer term (2060-2079).

The regional models generate data for more than one hundred (100) meteorological variables. The
most commonly used variables are being provided in multiple formats to ensure the information is easily
accessible and easy to use. Common variables include: -

. 2 metre temperature (hourly).

. Daily maximum 2 metre temperature.
. Daily minimum 2 metre temperature.
. Precipitation

o Surface pressure.

. 2 metre specific humidity (hourly).

. 10 metre wind speed (hourly).

. Surface evaporation.

. Soil moisture.

. Radiation (upward and downward longwave, upward and downward shortwave)
. Forest fire danger index (FFDI).

. Areal potential evapotranspiration.

Released in August 2024, NARCLIM 2.0 provides a higher resolution than the two previous
generations. NARCLIM 2.0 data is based on the latest available science from the IPCC Sixth
Assessment Report and uses advanced regional climate modelling techniques, and global climate
models and emissions scenarios from the latest Coupled Model Intercomparison Project Phase 6
(CMIP®B), including a low-emissions scenario aligned with the Paris Agreement (SSP1-2.6) and a
higher-emissions scenario (SSP3-7.0).

Generally, it determines that there will be: -

. More hot days and fewer cold nights.

o An increase in the number of heatwave events.

. More hot days above 35°C; particularly in spring and summer.

. An increase in rainfall in summer and autumn and a decrease in winter and spring.
. Change in the rainfall patterns that will affect drought and flooding events.

The project has considered the above and incorporated measures to future proof the development and
increase its resilience to projected effects of climate change.
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Projected Climate Change
Effect

Project Response

Hotter days and more
frequent heatwave events

The Project Team acknowledges projected hotter days and more
frequent heatwave events for the site and have incorporated a

range of measures to ensure adequate thermal conditions can still
be achieved even during extreme heat conditions.

Key measures include: -

Facade design will include adequate sun shading,
insulation and glazing to ensure thermal load from the
sun is reduced in summer while allowed in winter. This
will reduce the pressure on mechanical systems to
achieve comfort conditions.

Landscaping strategy includes adequate shading
throughout and seeks to maximise tree retention and
tree canopy cover to provide shelter and respite spaces.

Selection of cool roofing and paving materials will be a
key consideration to assist with thermal management.

Extended drought periods

Water conservation measures have been implemented to reduce

potable water consumption and assist in combating extended
drought periods: -

Low water landscape vegetation will be preferred.

Potable water fixtures and fittings to be of high efficiency
and WELS rated.

Potable water submetering to be connected to the BMCS
to be considered to reduce wastage through identifying
leaks, or poor operational performances.

More extreme rainfall events
and gustier wind conditions

The project incorporates the following measures in response to
increased rainfall and gustier conditions: -

The project has considered flooding risk to ensure
building design is responsive and adequate measures
are implemented as part of the drainage strategy.

Adequately reinforced fagade components will be
required to withstand increased rainfall and gustier
conditions.

Tree maintenance will be critical to ensure that trees do
not represent a hazard in extreme weather conditions.

58.2 Climate Change Adaptation Plan

A climate change adaptation plan has been developed containing the following information (Refer to

Section 6 and Appendix 3 of this Report):-

. Summary of project's characteristics (site, location, climatic characteristics).

o Assessment of climate change scenarios and impacts on the project using at least two (2)
time scales, relevant to the project’s anticipated lifespan. This will include a summary of
potential direct and indirect (environmental, social and economic) climate change impacts on

the project.

. Identification of the potential risks (likelihood and consequence) for the project and the
potential risks to people. This risk assessment is to be based on a recognised standard.

. A list of actions and responsibilities for all high and extreme risks identified.

. Stakeholder consultation undertaken during plan preparation and how these issues have been
incorporated.

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
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Prior to undertaking the initial assessment, climate change scenarios will be developed and reviewed
as per the Australian Greenhouse Office (AGQO) Guide (Section 4.2). The scenarios used will be
sourced from the Intergovernmental Panel on Climate Change (IPCC) endorsed Global Circulation
Models (GCMs) and may include: -

. CSIRO projections;
. NARCLIiM climate projections; or
. Projections determined by a more detailed climate model.

The selection of the climate scenario and emissions scenario used will be clearly justified.

The project will undertake the ‘Initial Assessment’ outlined in Section B (Subsections 4-6) of the AGO
Guide. The ISO 31000 Standard will be used for further guidance in undertaking the risk analysis
process prescribed in Section B (Subsections 5.1-5.6) of the AGO Guide.

The assessment of climate change impacts will address a minimum of two-time scales relevant to
anticipated building lifespan for the primary effects of temperature, precipitation and sea-level rise. The
plan will then consider the secondary effects of relative humidity, drought/flood, wind, cyclones and
bushfire as a minimum.

The recognised standards to be used in this project are listed below: -
. AS 5334:2013 Climate Change Adaptation for Settlements and Infrastructure; OR
. The following two (2) standards when combined: -
- ISO 31000-2009 Risk Management - Principles and Guidance; and
- AGO Climate Change Risks and Impacts: A Guide for Government and Business.

Implementation of the climate adaptation plan will include: -

. All climate risks rated medium or above will have climate adaptation measures identified to
reduce residual risk to low.

. Any risks rated high or extreme will require specific design responses.

5.9 INTEGRATED WATER MANAGEMENT PLAN

5.9.1

Potable Water Use Reduction and Alternative Supplies

The project will incorporate the following design initiatives to minimise potable water usage through
both water efficiency measures and alternative water supplies. The project will: -

. Submeter water consumption of major uses and report on their consumption.
. Set targets to reduce or stabilise water consumption
o Ensure all new water-using appliances will be at least 0.5 above the average Water Efficiency

Labelling and Standards (WELS) star rating by product, except for toilets and urinals, which
must be purchased at the average WELS star rating. The WELS ratings will be at least: -

- Showerheads — 3.5-stars.

- Toilets and urinals — 4-stars.

- Washing machines — 4.5-stars.

- Dishwashers — 5-stars.

- Taps and flow controllers — 5-stars.

. Investigate design elements to enable alternative supply.

. Select mostly native and/or drought tolerant landscaping species to reduce irrigation
requirements.

. Install a water efficient irrigation system that is sub-soil drip irrigated with moisture sensor
overrides.

o Conservation of fire test water through water recirculation during fire pump testing and diving
inspection of fire tanks to avoid draining.

. Install sensors and controls on HVAC systems to control their energy and water consumption.
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Water Sensitive Design

The landscaping features will be optimised to reduce runoff water impacting the stormwater system.
The project’s civil design will demonstrate that the post-development peak event stormwater discharge
from the site does not exceed the pre-development peak event stormwater discharge, using a one (1)
year Average Recurrence Interval (ARI).

The following considerations for rainfall simulation will be adopted: -

o Continuous simulation of a minimum of ten (10) years.
o A six (6) minute time step (intervals).

. Localised climatic sequences.

. Water balances.

. Treatment train operation.

Management of stormwater peak flows will include stormwater reuse (roof collection and use) and may
include one (1) or more of the following techniques: -

. Infiltration to native soils, or otherwise, filtered through an appropriately designed soil and
plant stormwater treatment system, such as bio-retention; -

. Stormwater evapotranspiration; and

. Water detention.

The civil design will demonstrate that all stormwater discharged from the site meets best practice
pollution reduction targets from the table below: -

Reduction Target
Pollutants (% of the typical urban annual load)
Total Suspended Solids (TSS)' 80%
Gross Pollutants 85%
Total Nitrogen (TN)?2 30%
Total Phosphorus (TP)?2 30%
Total Petroleum Hydrocarbons? 60%
Free Oils® 90%
Notes: -
1) Load based on the following particulate size distribution (by mass): 20% < 20 pm;
20% 20-60 pm; 20% 60-150 ym; 20% 150-400 pm; 20% 400-2000 pym.
2) Load includes particulate and dissolved fraction.

Stormwater treatment performance will be demonstrated for compliance by numerical modelling of
pollutant export. The Model for Urban Stormwater Improvement Conceptualisation (MUSIC) model
(CRCCH, 2005) is widely adopted for this purpose and will be encouraged. In any case, modelling will
be undertaken based on a continuous simulation of catchment hydrology using models, parameters,
and methodologies in accordance with the relevant local government requirements.
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SECTION 6

CLIMATE RISK ASSESSMENT
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SECTION 6.0 CLIMATE RISK ASSESSMENT

6.1

CLIMATE ADAPTATION PLAN SUMMARY

The project’s Climate Adaptation Plan (CAP) provides an assessment of the likely climate change impacts to the
proposed Manning Base Hospital development to ensure the project is resilient to the impacts of climate change and
natural disasters.

The assessment has been carried out with data from the NSW and Australian Government across two (2) timescales:
2050 and 2070. Based on this risk assessment, proposed design solutions are noted within this report to mitigate
such impacts and damage to the project. The main climate change impacts and design responses that have been
implemented within the project are as follows: -

Increases in average temperatures and increased frequency and intensity of heatwaves — high-performance
double glazing, external sun shading has been considered to minimise external heat loads. The building’s
HVAC system is to be designed and sized to +1.72°C above AIRAH design temperature conditions to
account for future weather conditions.

Increased in blackouts from decreased grid network capacity during heatwave events — the building’s
essential services are provided with generator-backed power.

Increased intensity in extreme storm events may increase flooding impacts and lead to inundation of building
— project is located at RL 17.8m well above 1% AEP flood level (5.5m AHD) and probable maximum flood
level (9.4m AHD). Stormwater services have been designed for 1% AEP (1-in-100-year flood) to reduce risk
of flooding.

Decreased humidity and increased evaporation may affect landscaping and amenity around the
development — rainwater captured and reused for landscape irrigation, low water and drought tolerant
landscape vegetation with subsoil drips and moisture sensors, high water efficient fixtures and fittings to
reduce potable water consumption.

Refer to Appendix 3 for the complete Climate Adaptation Plan.

35

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
Design Development Phase Ecologically Sustainable Design (ESD) Report — Issue 1
S$2021048DesignDevelopmentRev1-mpr — October 27 2025



EMF GRIFFITHS — SUSTAINABILITY CONSULTANTS

APPENDIX 1

STATUS OF HI ESD EVALUATION TOOL

Note: Status pre-dates the current Rev D of the HI ESD Evaluation Tool.
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Manning Base Hospital

emf

HI ESD Framework Tracking Sheet

Description

Documentation Required

Progress Comment

1.0 Accredited Professional

Submission Template

ESD

Demonstrate:
. GSAP name(s), contact details and dates of appointment
. Summary of the involvement of the GSAP in the project

Initially HI ESD consultant, followed by the Contractor's ESD
consultant

Environmental Performance

2.0
Targets

Owner's Project Requirements

MECHANICAL
CONSULTANT

Include in the DD Report:

1. Description of the basic functions, operations, and maintenance of the mechanical services and Building
Management and Control System (BMCS), including:

- A description of its intended operation and maintenance requirements; and

- A list of what the main components are (including controls), their operation and the importance of their
efficient use.

2. Agreed operational energy targets (derived from JV3 modelling and reporting).

3. Description of how energy is metered and monitored, including a meter diagram.

Arup confirm inclusion in DD Report / Specification.

Environmental Performance

2.0
Targets

Owner's Project Requirements

HYDRAULIC CONSULTANT

Include in the DD Report:

1. Description of the basic functions, operations, and maintenance of hydraulic systems, including:

- A description of its intended operation and maintenance requirements; and

- A list of what the main components are (including controls), their operation and the importance of their
efficient use.

2. Agreed operational energy water/gas targets.

3. Description of how water and gas is metered and monitored, including a meter diagram.

Arup confirm inclusion in DD Report / Specification.

Environmental Performance

2.0 Targets

Owner's Project Requirements

ELECTRICAL CONSULTANT

Include in the DD Report:

1. Description of the basic functions, operations, and maintenance of electrical systems and lighting systems
and other equipment, including:

- A description of its intended operation and maintenance requirements; and

- A list of what the main components are (including controls), their operation and the importance of their
efficient use.

2. Description of how electricity is metered and monitored, including a meter diagram.

Arup confirm inclusion in DD Report / Specification.

Services and Maintainability

21
Review

Services and Maintainability report

HI

Service and Maintainability Report where the service and maintainability review is summarised.

23 Building Systems Tuning

Building Tuning Commitment

HI / BUILDER

The commitment must include at least the following:

1. Operating and Maintenance Manuals have been developed in accordance with approved standards and
guidelines;

2. A building tuning manual, or a building tuning plan, has been developed in accordance with the approved
standards and guidelines;

3. A building tuning team has been created including the facilities manager, the owner's representative and
the ICA.

This includes requirements for:

a. Verification that systems are performing to their design potential at full and part load conditions;

b. Reviews of environmental performance against the environmental targets;

c. Collection of user feedback to match the system performance with the occupant’s needs;

d. Adjustment of all the systems to account for all deficiencies discovered; and

e. Management, communication, and assignment of responsibilities for the tuning process within the team.

52021048 - Manning Hospital
HI ESD Framework Tracker
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52021048 - Manning Hospital
HI ESD Framework Tracker

Description Documentation Required Progress Comment
Operating and Maintenance Manuals developed in accordance with approved standards and guidelines.
23 Building Systems Tuning Building Tuning Commitment or contract BUILDER A building tuning plan developed in accordance with the approved standards and guidelines.
Independent Extracts from the Commissioning Report demonstrating that comprehensive pre-commissioning activities and
2.4 Commissioning Commissioning report ICA commissioning activities have been performed.
Agent
Climate Adaptation Plan containing as a minimum the following information: Complete
1. Summary of project's characteristics (site, location, climatic characteristics);
2. Assessment of climate change scenarios and impacts on the project using at least two time scales, relevant
. to the project’s anticipated lifespan;
Implementation of a 3. Identification of the potential risks (likelihood and consequence) for the project and the potential risks to
3.0 Climate Adaptation Climate Adaptation Plan ESD p;eople' P 9 prol P
Plan !
4. A list of actions and responsibilities for all high and extreme risks identified; and
5. Stakeholder consultation undertaken during plan preparation and how these issues have been
incorporated.
Implementation of a
3.0 Climate Adaptation Drawings / specifications / comments BUILDER Confirmation of adoption of the the requirements of the CAP.
Plan
The Operations and Maintenance Information complies with the following credit requirements:
Operations * Appropriate content for all nominated building systems is readily available;
4.1.1 and Maintenance Operations and Maintenance Information BUILDER * The appropriate user group has access to the information they require to deliver best practice environmental
Information outcomes; and
¢ Guidance on keeping information up to date is provided to facilities management in these documents.
The building log book must:
1. Be developed in line with CIBSE TM31: Building Log Book Toolkit;
2. Cover all nominated building systems
4.1.2 Building Log Book Building Log Book BUILDER
B0 UECINE S08 3. Include links or references to all relevant O&M information
4. Operations and Maintenance Information.
BVN advise signage strategy to be confirmed with HI/LHD and
wayfinding consultant.
Building user information provided in a digital format and made available through any combination of digital
signage or interactive information kiosks in high traffic public areas (e.g. building foyer, lift lobby or lift
displays), induction or training material, website or intranet, or apps for mobile devices. The following must be
included:
1. Description of initiatives designed to enhance energy efficiency and minimise greenhouse gas emissions,
Building User o . . and measures that must be taken by users during day-to-day operation to maximise their effectiveness;
413 A Building user information ARCH / BUILDER / HI / LHD L . X . . S
Information 2. Description of basic function and operation of any mechanical and BMCS systems that building users may
come in direct contact with including any occupant activated controls;
3. List of relevant contacts for maintenance information, operational issues, complaints or other feedback (e.g.
relevant facilities management contact details and/or online request/feedback form);
4. Information on how to maximise the efficiency potential offered by base building services and mechanical
and BMCS systems.
Building environmental performance targets must be set, measured, and reported for at least two of the
following environmental performance metrics:
-Greenhouse gas emissions;
Environmental Buildin
5.1 8 Formal Agreements HI /LHD -Potable water usage;
Performance .
-Operational waste; and
-Indoor environment quality.
A commitment to reducing construction waste at the end-of-life of a fitout or base building component.
5.2 End of Life Waste Performance [Formal Agreements HI / LHD : ucing uction w : tou utiding P
Description of the metering and monitoring strategy. Arup confirm inclusion in DD Report / Specification.
6.0 Metering DD Report ELECTRICAL CONSULTANT Pt ing ttoring gy P e/
MECHANICAL Description of the metering and monitoring strategy. Arup confirm inclusion in DD Report / Specification.
6.0 Metering DD Report Pt ine toring £ ? o e
CONSULTANT
Description of the metering and monitoring strategy. Arup confirm inclusion in DD Report / Specification.
6.0 Metering DD Report HYDRAULIC CONSULTANT Pt ine toring £ ? o e
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6.0

Metering

Description

Hydraulic Drawings

BUILDER

Documentation Required

Provide hydraulic drawings:

1. Showing the location of all water and gas meters in the project and the associated water uses;

2. Showing how the system is easily accessible; and confirming the requirements for utility and non-utility
meters.

emf

Progress Comment

6.0.3

Energy Metering Integrity

DD Report

ELECTRICAL CONSULTANT

It is a requirement that all meters and metering systems:

* Be commissioned and validated in accordance with the most current ‘Validating Non-Utility Meters for
NABERS Ratings’ protocol. Alternative protocols are acceptable provided they are of similar scope and nature.
* Be capable of producing alerts if any inaccuracies in the meter network are found. Inaccuracies are defined
as in excess of meter tolerances (e.g. ‘Class 1’ meters shall not have inaccuracies of more than 1% due to
metering accuracy class). The Monitoring system is to be continual (15mins to 1hr interval readings) and meter
accuracy reconciled to appropriate standards, including, but not limited to, NABERS Protocol or National
Measurement Institute (NMI) standards.

Arup confirm inclusion in DD Report / Specification.

6.0.3

Energy Metering Integrity

DD Report

MECHANICAL
CONSULTANT

It is a requirement that all meters and metering systems:

* Be commissioned and validated in accordance with the most current ‘Validating Non-Utility Meters for
NABERS Ratings’ protocol. Alternative protocols are acceptable provided they are of similar scope and nature.
* Be capable of producing alerts if any inaccuracies in the meter network are found. Inaccuracies are defined
as in excess of meter tolerances (e.g. ‘Class 1’ meters shall not have inaccuracies of more than 1% due to
metering accuracy class). The Monitoring system is to be continual (15mins to 1hr interval readings) and meter
accuracy reconciled to appropriate standards, including, but not limited to, NABERS Protocol or National
Measurement Institute (NMI) standards.

Arup confirm inclusion in DD Report / Specification.

6.0.3

Energy Metering Integrity

DD Report

HYDRAULIC CONSULTANT

It is a requirement that all meters and metering systems:

* Be commissioned and validated in accordance with the most current ‘Validating Non-Utility Meters for
NABERS Ratings’ protocol. Alternative protocols are acceptable provided they are of similar scope and nature.
* Be capable of producing alerts if any inaccuracies in the meter network are found. Inaccuracies are defined
as in excess of meter tolerances (e.g. ‘Class 1’ meters shall not have inaccuracies of more than 1% due to
metering accuracy class). The Monitoring system is to be continual (15mins to 1hr interval readings) and meter
accuracy reconciled to appropriate standards, including, but not limited to, NABERS Protocol or National
Measurement Institute (NMI) standards.

Arup confirm inclusion in DD Report / Specification.

6.1

Monitoring Systems

Monitoring Strategy document specific to the building and
including detail described in the Compliance Requirements
section of the credit.

BUILDER

Copy of Monitoring Strategy document demonstrating that the automatic monitoring system must be capable
of:

1. Collecting data from all meters;

2. Alerting to missing data due to failures;

3. Recording and processing of data on energy use at user adjustable intervals;

4.Raising an alarm when the energy use increase beyond certain parameters and automatically and instantly
issue an alert the facilities manager;

5. Providing a breakdown of the information by building system (mechanical) or by space (or by tenanted
floor);

6. Including the consumption energy, the load versus time (load profile), and the power factor; and

7. Producing, as a minimum, a quarterly report that is automatically emailed to the facilities manager
responsible for the building.

7.1

Environmental
Management Plan

Environmental Management Plan (EMP)

BUILDER

Environmental Management Plan (EMP) demonstrating compliance with the requirements of the NSW
Environmental Management System Guidelines.

7.2

Environmental
Management System

Contractor Formalised Management System (EMS)

BUILDER

External Auditor’s report confirming formalised management system was in place and operational at the time
of construction works.

7.2

Environmental
Management System

52021048 - Manning Hospital
HI ESD Framework Tracker

Contractor ISO 14001 certificate

BUILDER

Showing the date of issue prior to the commencement of construction works.
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Description

Documentation Required

emf

Progress Comment

73

High Quality Staff Support

Evidence of implementation

BUILDER

Promote positive mental and physical health outcomes of site activities and culture of site workers, through
programs and solutions on site.

Requires site worker programs to be implemented addressing 1 mental health impact and > 2 other wellbeing
issues (e.g. healthy eating, reduced alcohol/drug/smoking living; increased social cohesion; depression;
violence and injury; suicide prevention; decrease psychological distress) as identified through needs analysis.

8A

Operational Waste

Operational Waste Management Plan

WASTE CONSULTANT

Operational Waste Management Plan to include the following as a minimum:

- Identify the site boundary, the waste streams relevant to the project, and the individual roles responsible for
delivering and reviewing the OWMP;

- Set diversion from landfill targets and/or targets for reducing total materials generation (general waste
materials and recyclable/reusable materials), as well as monitoring and measurement procedures for waste
and recycling streams by weight;

- Outline methods for encouraging the separation of waste streams, such as bins, storage areas, or recycling
facilities in public areas as required;

- Identify storage areas for all waste streams and outline best practice safety and access requirements for their
collection;

- Identify safe methods for vehicle access and transfer of waste; and

- Incorporate a review process to assess the success of the OWMP and make improvements, based on
operational experience.

Complete

9.1

Ventilation System
Attributes

DD Report

MECHANICAL
CONSULTANT

For IPU type spaces

Description of how air intakes are located away from specific potential outdoor contaminants and are
designed to minimise the entry of pollutants to occupied spaces in accordance with ASHRAE 62.1:2013 in
regards to minimum separation distances between pollution sources and outdoor air intakes.

Compliance is to be demonstrated in accordance with the distances specified in Table 5.5.1 of the Standard.

Description of how the system was designed for ease of maintenance and cleanage, to both sides of all
moisture and debris-catching components, within the air distribution system. Moisture-producing and debris-
catching components include items such as cooling coils, heating coils, fan coil units, humidifiers and filters in
the air handling system.

All new and existing ductwork that serves the building must have been cleaned in accordance with the
recognised Standards, see the Guidance section. This includes all ductwork in the base building that serves the
building from the air handling unit to the supply vents.

Where construction management processes are in place to ensure that all new ductwork, or ductwork that has
been recently cleaned, remains free of moisture and debris until occupation, this ductwork can be considered
to be clean. All other ductwork (existing and new) including plenumis, filters and fan chambers must be
cleaned in accordance with a recognised Standard.

Arup confirm inclusion in DD Report / Specification.

9.1

Ventilation System
Attributes

Evidence of implementation

BUILDER

For IPU type spaces

Confirmation of compliance.

9.2

Provision of
Outdoor Air

DD Report

MECHANICAL
CONSULTANT

For IPU type spaces

Demonstrate that outdoor air is provided at a rate 50% greater than the minimum required by AS 1668.2:2012,
or CO2 concentrations are maintained below 800ppm.

Arup confirm inclusion in DD Report / Specification.

9.2

Provision of
Outdoor Air

Evidence of implementation

BUILDER

For IPU type spaces

Confirmation of compliance.

9.3

Exhaust or
Elimination of
Pollutants

Formal Agreements

HI/ LHD

For IPU type spaces

Confirmation that all printing equipment will comply with ACMA 328, RAL-UZ 122 or GGPS.003.

10.1

Internal Noise Levels

DD Report

ACOUSTIC CONSULTANT

For IPU type spaces

. Description of all relevant internal and external noise sources
. Description of the design features that ensure the credit criteria have been met
. Measured noise levels in all relevant spaces and the noise levels required to meet the credit criteria.

Arup confirm criteria included in DD Report / Specification.

10.1

Internal Noise Levels

Report by a qualified acoustics consultant

BUILDER

For IPU type spaces

Confirming credit compliance. Internal ambient noise levels in the nominated area is no more than 5dB(A)
above the “satisfactory” sound levels provided in Table 1 of AS/NZS 2107:2000.

10.2

Reverberation

52021048 - Manning Hospital
HI ESD Framework Tracker

DD Report

ACOUSTIC CONSULTANT

For IPU type spaces

Detailing the acoustic design features relevant to this credit.

Arup confirm design reverberation time complies with

AS/NZS2107:2016 for most spaces, with the exception of Intensive

Care and Staff Rooms in accordance to HI ESG.
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Documentation Required
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Progress Comment

Confirming credit compliance. The reverberation time in the nominated area must be below the maximum

10.2 Reverberation Report by a qualified acoustics consultant BUILDER For IPU type spaces |stated in the ‘Recommended Reverberation Time’ provided in Table 1 of AS/NZ 2107:2000.
10.3 Acoustic Seperation
10.3 Acoustic Seperation
Arup confirm inclusion in DD Report / Specification.
The specified luminaires to meet either of the following:
. Aminimum Class Al & A2 ballast;
. Electronic ballasts in High Intensity Discharge (HID) lighting;
. Electronic drivers that feature 12-bit or greater resolution for all Light-emitting Diode (LED) lighting; or
Minimum Lightin . High frequency ballasts for all other lighting types, including incandescent (incl Halogen,
11.0 LALLS DD Report ELECTRICAL CONSULTANT | For IPU type spaces | & ' cauency T e B e (incl Halog
Comfort dichroic (e.g. low-voltage downlights), and High-Intensity Discharge (e.g. metal halide,
low/high pressure sodium).
To address the perception of colour, all light sources must have a minimum Colour Rendering Index (CRI) of 80.
Minimum Lightin Confirmation of compliance.
11.0 BUEE Evidence of implementation BUILDER For IPU type spaces
Comfort
Description of how the following have been met: Arup confirm inclusion in DD Report / Specification.
General llluminance . General Illuminance in accordance with AS/NZS1680
11.1 . DD Report ELECTRICAL CONSULTANT | For IPU type spaces .
and Glare Reduction . General Glare Reduction
Isolux Plot Drawings and calculations.
- The maintained illuminance level shall be calculated on an area-weighted average for each distinct space.
Compliance with this credit can be demonstrated through modelling of the whole building or a representative
General llluminance X floor or section, or using measurements. These must be carried out in accordance with Appendix B of AS
111 and Glare Reduction Isolux Plot Drawings BUILDER For IPU type spaces 1680.1:2006.
The maintained llluminance values must achieve a uniformity of no less than that specified in Table 3.2 of AS
1680.1:2006, with an assumed standard maintenance factor of 0.8.
11.1 General IIIuminar}ce R i BUILDER EO Tl r— Architectural floor plans and elevations showing space types and glare reduction strategies.
and Glare Reduction
Glare Describing that blinds will be provided to all windows and that the blind VLT% requirement is less than BVN note "All patient bedrooms will have blinds that comply with
12.0 . DD Report ARCHITECT For IPU type spaces [10%VLT. this".
Reduction
Showing the daylight factor or daylight illuminance for the claimed spaces and including the following
information:
. . . 1. A summary table showing each space or floor, their nominated area, and the compliant area in both square
12.1 Daylight Daylight modelling report ESD For IPU type spaces .
meters and as a percentage basis.
2. The daylight model showing the amount of floor area that is compliant, and the daylight values.
Manual calculations showing:
. % of the nominated area that has a clear line-of sight to a high quality internal or external view.
. The height and length of windows and any area of any skylights.
12.2 Views Manual calculations ARCHITECT For IPU type spaces |. The lines-of-sight showing that no obstructions exist.
. Any internal features or showing that no obstructions exist externally.
Paints, Adhesives, Demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD Specification BVN confirm inclusion
13.1 b b DD Report ARCHITECT INBEMISSIONIIEVESastp v tedt : : peciiication.
Sealants and Carpets
Arup confirm inclusion in DD Report / Specification.
13.1 Paints, Adhesives, DD Report MECHANICAL Demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD Specification. ? B RE
. Sealants and Carpets s CONSULTANT
. . . . o . T Arup confirm inclusion in DD Report / Specification.
13.1 Paints, Adhesives, DD Report ELECTRICAL CONSULTANT Demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD Specification.

Sealants and Carpets

52021048 - Manning Hospital
HI ESD Framework Tracker
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Description

Documentation Required

emf

Progress Comment

Paints, Adhesives, Demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD Specification. gekeniplpesonn DR cpet Cpeciation
13.1 DD Report HYDRAULIC CONSULTANT
Sealants and Carpets
13.1 Paints, Adhesives, DD Report FIRE CONSULTANT Demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD Specification. gekeniplpesonn DR cpet Cpeciation
Sealants and Carpets
1- MSDS or datasheets demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD
, X Specification.
Paints, Adhesives, . . . - ) e . . e s
13.1 Sealants and Carpets Evidence of implementation BUILDER 2. Product certificates demonstrating certification under a recognised product certification scheme or
recognised standard, detailed in Credit Code 13.1 of the ESD Specification.
5 Demonstrating the Formaldehyde contents as per the levels detailed in Credit Code 13.2 of the ESD BVN confirm inclusion
132 BT Rt DD Report ARCHITECT Specification.
Products
1- MSDS or datasheets demonstrating emission levels as per the levels detailed in Credit Code 13.1 of the ESD
. Specification.
Engineered Wood ’ . ) e ) P . P
13.2 products Evidence of implementation BUILDER 2. Product certificates demonstrating certification under a recognised product certification scheme or
recognised standard, detailed in Credit Code 13.1 of the ESD Specification.
Demonstrating the following: Arup note " Thermal comfort modelling report to be issued at end
. A summary of the thermal comfort modelling report or calculations for the building. of DD."
. A description of:
. How the space meets the acceptability limits; and / or
. A summary of the thermal comfort calculations for the project design and demonstrating that the PMV
targets are achieved; and / or
MECHANICAL . A summary of how each of the above criteria has been met, referencing supporting
14.1 Thermal Comfort Modelling report For IPU type spaces |information, such as:
CONSULTANT -
. A description of the methodology, weather data, and software package used for
determining the thermal comfort levels.
. A description of the HVAC system, and including details of temperature, humidity, air
rates, infiltration rates, control and zoning strategy.
. The internal loads used, the usage profiles, the clothing, metabolic rate, and air
movement values used, and relevant characteristics of building materials (including Uvalues).
Energy modelling report in accordance with the Energy Consumption and Greenhouse Gas Emissions Arup note " Energy modelling report to be issued at end of DD."
Calculation Guide following the structure of the guide and:
MECHANICAL _Clearly identifying all default values used (e.g. occupant density).
15E GHG Emissions Reduction Modelling report CONSULTANT _Clearly identifying all of the assumptions made, design-driven inputs and referencing drawings; whenever
assumptions are used, they must be justified and conservative.
_Clearly corresponding to the design.
15E.3 Off Site Renewables Power Purchase Agreement (PPA) LHD Confirmation that agreement will be in place for 100% GreenPower and for minimum of 10 years
- Confirmation that no fossil fuels are used on site.
- Justification for any fossil fuel use that is required to be used on site and evidence of credits purchased and
. . retired to match these emissions for three years.
15.5.2 Fuel Switching Fuel Switching AU - Evidence of credits that support Australian Renewable Energy (eg RECs) have been purchased and retired
equal to the predicted greenhouse gas emissions from on site fossil fuel for three years.
- Containing a section specifically on peak electricity demand reduction, with information provided as per the Arup note " Energy modelling report to be issued at end of DD."
16B Peak Electricity Demand Energy modelling report MECHANICAL requirements of the Building Energy Consumption and Greenhouse Gas Emissions Calculation Guidelines.
Reduction CONSULTANT
. Results from the Green Star — Design & As Built Access by Public Transport Calculator
. A summary table of the maximum car park spaces allowed and the proposed car park
spaces
. The number of proposed car park spaces and the number of car park spaces for low-emission vehicles,
ESD / TRAFFIC electric vehicles or car sharing schemes
17B Sustainable Transport DD Report CONSULTANT . The number of bicycle parking spaces that have been provided and the number that are required for credit
compliance
. A description of the secure bicycle spaces and end of trip facilities (i.e. showers and lockers)
. The WalkScore or the project or a summary of the number of amenities within the relevant distance to the
site

52021048 - Manning Hospital
HI ESD Framework Tracker
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Description Documentation Required Progress Comment
Points achieved by the Performance Pathway are determined in accordance with the Green Star Potable Water
ESD / HYDRAULIC
18A Potable Water Green Star Potable Water Calculator Calculator.
CONSULTANT
18A Potable Water Architectural EFE schedule ARCHITECT FFE schedule detailing the WELS requirements for all toilets, urinals, taps, showers and dishwashers.
BVN confirm inclusion
The landscaping and associated systems must be designed to reduce the consumption of potable water
required for irrigation through the installation of subsoil drip irrigation and moisture sensor controls.
18A Potable Water DD Report LANDSCAPE ARCHITECT
A drip irrigation with moisture sensor override must be installed to maintain the landscaping.
Arup confirm sprinkler isolation valves included in DD design.
The fire protection system is not to expel water for testing; or
The fire protection system is to include temporary storage for 80% of the routine fire protection system test
18A Potable Water DD Report FIRE CONSULTANT water and maintenance drain-downs for reuse on-site.
Each floor must be fitted with isolation valves or shut-off points for floor-by-floor sprinkler testing.
The LCA report is to be presented in accordance with ISO 14044. The LCA report must confirm the LCA
methodology of the credit has been followed and that no impact increases by more than 10% when compared
19A.1 Life Cycle Impacts LCA Report ESD &Y [ P v ° P
to the reference building score.
Final LCA report confirming compliance with design intent.
19A.1 Life Cycle Impacts LCA Report BUILDER ' P rming compliance wi gn|
Demonstrating that 95% of the building’s steel (by mass) is to be sourced from a Responsible Steel Maker and |Enstruct confirm inclusion.
20.1 Sfructu.ral and DD Report STRUCTURAL ENGINEER at least 60% (by mass) of all reinforcing bar and mesh is to be produced using energy-reducing processed in its
Reinforcing Steel manufacture.
Enstruct confirm inclusion.
Valid ISO 14001 Environmental Management System (EMS) certificates must be provided from the steel
making facilities where the structural and/or reinforcing steels in the project were sourced.
Structural and - The steel maker supplying the steel is a member of the World Steel Association's (WSA) Climate Action
20.1 Steel Producer’s 1ISO14001 certificate BUILDER
Reinforcing Steel Y " Programme (CAP). A current CAP certificate from the WSA, confirming that the steel maker is a member of the
CAP, must be provided.
201 Structural and Details of Steel Fabricators membership of ASI Environmental BUILDER Details of Steel Fabricators membership of ASI Environmental Sustainability Charter. Enstruct confirm inclusion.
i Reinforcing Steel Sustainability Charter
From every reinforcing steel maker, explaining the energy-reducing processes used in their steel making Enstruct confirm inclusion.
process and confirming that it is used in the production of at least 60% of the reinforcement products they
20.1 Structural and Energy-Reducing Processes Report BUILDER produce on an annual basis.
: Reinforcing Steel gy € P The report must contain a summary of the life cycle assessment result for this technology in accordance with
the Equivalency Protocol.
Confirmation from the supplier confirming the following: Enstruct confirm inclusion.
. That they are a responsible steel maker, and listing their compliance documentation.
Structural and Confirmation from the Supplier stating, where relevant based on ¥ . P & R , P i
20.1 . . N . BUILDER . The total quantities (by mass) of structural and/or reinforcing steel supplied to the
Reinforcing Steel the credit criteria claimed o
building.
20.2 Timber Products DD Report ARCHITECT / STRUCTURAL Detailing requirements. Enstruct & BVN confirm inclusion.
ENGINEER
Demonstrating the cost of timber products used in the project.
20.2 Timber Products Evidence of implementation BUILDER iN& : Productsi : HE
Permanent
20,3 FormV\!ork, P.ipes, DD Report ARCHITECT Detailing Best Practice Guidelines Certificates for PVC products.
Flooring, Blinds
and Cables
Permanent Arup confirm inclusion in DD Report / Specification.
Formwork, Pipes, MECHANICAL Detailing Best Practice Guidelines Certificates for PVC products.
20.3 T UL DD Report fine ce Guidel a procu
Flooring, Blinds CONSULTANT
and Cables
Permanent Arup confirm inclusion in DD Report / Specification.
Formwork, Pipes, Detailing Best Practice Guidelines Certificates for PVC products.
203 vork, FIpes, DD Report ELECTRICAL CONSULTANT E >
Flooring, Blinds
and Cables
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Description Documentation Required Progress Comment
Permanent Arup confirm inclusion in DD Report / Specification.
20,3 FormV\!ork, P.ipes, DD Report FIRECONSULTANT Detailing Best Practice Guidelines Certificates for PVC products.
Flooring, Blinds
and Cables
Permanent Arup confirm inclusion in DD Report / Specification.
20.3 Formvo.lork, P'ipes, DD Report HYDRAULIC CONSULTANT Detailing Best Practice Guidelines Certificates for PVC products.
Flooring, Blinds
and Cables
_Best Practice Guidelines Certificates for PVC products;
Permanent _Invoices confirming types of PVC products used;
20.3 Formwork, Pipes, Evidence of implementation BUIDER _Product data sheets and SDSs or EPDs;
Flooring, Blinds _Material safety datasheets (MSDS) for products that do not contain PVC, describing the composition of the
and Cables products, and an EPD for the product.
Completed Sustainable Products Calculator detailing proportion of:
A. Reused Products;
Product Transparency ' B. Recycled Content Products;
21 . . Completed Sustainable Products Calculator BUILDER C. Environmental Product Declarations;
and Sustainability X .
D. Third Party Certification; or
E. Stewardship Programs.
. Summary of waste management plan for the construction works
. Details of the Waste Contractor
Construction and Demolition . Weight of waste generated from construction and demolition works
22B Waste Evidence of implementation BUILDER . Weight of waste sent to landfill
. Where volume to weight conversion is applicable, provide confirmation that the prescribed conversion
factors have been used or details of the calculations
Summary Compliance verification summaries from waste contractor(s) and waste processing facilities as
228 Construction and Demolition Compliance Verification BUILDER de-taiI-ed in th‘e Green‘ star-Constr‘uction and Demolition Waste Management Operational and Reporting
Waste Criteria - Auditor Verification Guidance document.
Disclosure Statement from waste contractor(s) outlining how much of the reporting criteria (from the Green
Star Construction and Demolition Waste Management Operational and Reporting Criteria - Auditor Verification
Construction and Demolition . Guidance document) has been implemented by the Waste Contractor. This statement must also indicate the
22B Disclosure Statement BUILDER . . . ) . )
Waste expected timeline for implementation of at least Part 1 of the Waste Contractors section of the reporting
criteria.
23.0 Endangered, Threate'ned Basllopis s Rt ECOLOGIST EcoIogisF’s Report rjonfirming that no vulnerable or e‘ndangered species or ecological communities are present
or Vulnerable Species on the site, or confirming the Land Types found on site
24.0 Sustainable Sites Submission Template ECOLOGIST . Statement of confirmation that the site meets the conditional requirements
241 Reuse of Land Existing Drawings ARCHITECT As Built I'Z)rawings showing the areas that were Previously Developed Land at the time of purchase or Green
Star Registration
Contamination Report or Site Assessment addressing the following:
1. Completed in line with National Environment Protection Measure (NEPM) guidelines;
2. Current at the time of site purchase or otherwise reflective of the site condition at
the time of purchase; and
3. Clearly documenting the contamination present on the site and confirming this
contamination precludes the development.
24.2 Contamination ar'1d Hazardous e Yo Rl Ty y— BUILDER . Description of the contamination found on site - o
Material . Details of the types of development that were precluded from the site due to the contamination
. Description of the decontamination procedures and how this demonstrates best practice
. Confirmation that the site has been decontaminated
. Description of hazardous materials that have been found on site
. Description of the hazardous materials management plan
. Description of stabilisation and/or removal and disposal methods used for the hazardous materials found.

Page 8 of 10



EMF Griffiths

emf

52021048 - Manning Hospital
HI ESD Framework Tracker

Description Documentation Required Progress Comment
Certificate from the environmental auditor or relevant authority confirming that the site has been correctly
Contamination and Hazardous . . . . and appropriately decontaminated in accordance with the relevant state and federal legislation, dated prior to
24.2 . Certificate from the environmental auditor or relevant authority BUILDER . .
Material the commencement of the construction phase of the project.
24.2 Contamination arlid Hazardous Hazardous Materials Survey BUILDER Hazardous Materials Survey confirming that the Hazardous Materials Survey has taken place.
Material
Contaminati d Hazard Hazardous Materials M t plan.
24.2 ontamination ar.1 azardous Hazardous Materials Management plan BUILDER CHEIILD WESTEI W EIELEEn: [P
Material
L. Clearance Certificate confirming that hazardous materials have been stabilised and/or removed and disposed
Contamination and Hazardous .
24.2 . Clearance Certificate BUILDER of.
Material
25.0 Heat Island Effect Reduction Area Schedule ARCHITECT
. Description of the site before development Enstruct confirm inclusion.
5 . Summary of the initiatives in place to reduce peak flows and reduce pollution
26.1 Reduced Peak Discharge DD Report CIVIL ENGINEER
. Pre- and post-development peak ARI.
X X . Enstruct confirm inclusion.
Calculation or modelling report describing:
. Software or calculation methods used.
. Data sets and tables that were applied.
26.1 Reduced Peak Discharge Calculation/Modelling Report CIVIL ENGINEER . W Gt .
. Sizing of all stormwater treatment systems installed.
. Quantity of stormwater discharge to be addressed by each stormwater treatment system (annually).
Calculation or modelling report describing:
. Comparing the results of the pollutant export modelling/calculations with the Pollution Reduction Targets in
26.2 Reduced Pollution Targets Calculation/Modelling Report CIVIL ENGINEER the relevant column of Table 26.2.
. If relevant, summarising how hydrocarbons and free oils have been addressed.
. . . . . Description of how the credit criteria have been met Arup confirm inclusion in DD Report / Specification.
Light Pollution to Neighbouring ) ) N . . .
27.0 Bodies DD Report ELECTRICAL CONSULTANT . Confirmation that the lighting has been designed in accordance with AS 4282
, X , . As Built drawings indicating the location of all external luminaires and showing the aiming point and mounting
Light Pollution to Neighb
27.0 g oflution (_) elghbouring As Built drawings BUILDER orientation of all external luminaires
Bodies
. Description of how the credit criteria have been met
. Confirmation that the no external luminaire has an Upward Light Output Ratio that exceeds 5%; or
27.1 Light Pollution to Night Sky DD Report ELECTRICAL CONSULTANT . Confirmation that Direct iIIuminance. from external luminaries produces a maximum initial point iIIumina.nce
value no greater than 0.5 Lux to the site boundary and no greater than 0.1 Lux to 4.5 meters beyond the site
into the night sky
Luminaire schedule for all external lighting nominating the type, lighting distribution and quantity of each
luminaire and including the relevant photometric data showing that the luminaires do not have an ard
27.1 Light Pollution to Night Sky Luminaire schedule for all external lighting BUILDER u inat I. L LEEL I LU aminat v o
light output ratio that exceeds 5%.
Calculation Plots for all external lighting showing that all grid points on the calculation plane return a
. . . . L maximum reading of 0.5 Lux to the site boundary and no greater than 0.1 Lux to 4.5m beyond the site into the
27.1 Light Pollution to Night Sky Calculation Plots for all external lighting BUILDER night sky
TR List of all mechanical systems (including all HVAC&R systems and any supplementary systems owned or Arup confirm inclusion in DD Report / Specification.
29.0 Refri tl t. DDR t operated by the building owner) clearly outlining refrigeration equipment.
efrigerant Impacts epor CONSULTANT p y g ) y g g quip
C leted | ts f Refri ts Calculat
29.0 Refrigerant Impacts Completed Impacts from Refrigerants Calculator BUILDER USR] LTI U S Gt
Refrigeration System Data Sheets outlining system attributes including refrigeration type, capacity, charge rate
29.0 Refrigerant Impacts Refrigeration System Data Sheets BUILDER and other data required for the Impacts from Refrigerants Calculator.
Submission Template detailing how the project team has addressed the Innovation Challenge.
30C.2 Ultra Low VOC Paints Submission / Feedback Template BUILDER Over 50% of paints (by volume) specified in the building to have a maximum TVOC content of 5g/L.
30D.1 Financial Transparency Financial Disclosure Template BUILDER Complete Financial Disclosure Template with Green Star design costs
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Description Documentation Required Progress Comment
30D.2 High Performance Site Office  |Submission / Feedback Template BUILDER Submission Template detailing how the project team has addressed the Innovation Challenge
The Head Contractor must provide evidence that an assessment of the satisfaction of the occupants of the site
. . . . . office will be done during its use, and where issues were found, they will be addressed, ideally using the
30D.2 High Performance Site Office  |Building Occupants Survey System Australia (BOSSA). BUILDER
B LECIng P SIS Y ia ( ) Building Occupants Survey System Australia (BOSSA). Fourteen (14) out of eighteen (18) initiatives must be
implemented (refer to spec for initiatives and accompanying documentation.
Copy of Occupant Satisfaction Survey to be completed
30D.3 Occupant Engagement Occupant Satisfaction Survey LHD 4/ L : : — P
. Green Cleaning Policy or equivalent mechanism developed in accordance with the Credit criteria 6.1 Green
Global Sustainability - Green . . X .
30E.2 ) Green Cleaning Policy LHD Cleaning Policy from Green Star Performance v1.2
Cleaning
30E.5 Stakeholder Engagement Submission template and Engagement Strategy HI / LHD Demonstrate that the project has a Stakeholder Engagement Strategy compliant with the Credit Requirments.
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APPENDIX 2

HI EVALUATION TOOL DETAILED INCLUSIONS

A11 MANAGEMENT

A1.11

A1.1.2

Credit 1 ESD Consultant (Accredited Professional)

Credit Code 1.0 Accredited Professional

The Head Contractor shall engage a Green Star Accredited Professional to:

. Participate in meetings and workshops;
. Review all documentation for compliance with the HI ESD Evaluation Tool
. Be responsible for the preparation of the ESD submission.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance: -

. GSAP Accreditation certificate

Credit 2 Commissioning and Tuning

Credit Code 2 Environmental Performance Targets

The Design and Construction Team shall set and document performance targets, agreed with the LHD,
for the project including energy and water metering targets. They shall provide documentation as
outlined below. The Construction Team shall review the design documents and ensure that the final
documents include the following items:

. The targets for the project energy and water consumption and energy and water budgets for
all nominated building systems; and

o Description of how energy and water are metered and monitored. This includes a meter
diagram that illustrates how energy and water budgets are confirmed in operation.
Credit Code 2.1 Services and Maintainability Review

A comprehensive services and maintainability review shall be conducted by the Head Contractor during
the design stage and prior to construction.

The review shall address the following aspects for all nominated building systems: -

o Commissionability.

. Controllability.

. Maintainability.

. Operability, including ‘Fitness for Purpose’.
. Safety.

This credit requires nominated building systems to be defined by the Project Team. Examples of
nominated building systems could include, but are not limited to: -

. Mechanical systems (such as HVAC and refrigeration systems; mechanically operable
systems such as blinds and actuated shading devices).

. Building Management and Control System (BMCS).

. Lighting and associated controls.

. Electrical systems (such as electrical generation, electrical supply, distribution systems,

security and access systems, and alarm systems).

. Hydraulic systems (such as gas and water supply distribution systems, sewage collection and
distribution systems, stormwater collection and distribution systems; pumps).
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. Fire detection systems, smoke alarm systems and emergency warning systems.

. Fire protection systems, including pumps and other equipment.

o Lifts and any other vertical transport devices.

. Any other system that have an impact on the energy or water consumption of the building as

identified by Building Owner or Building Operator.

. Building envelope, such as fagades, roofs and glazing systems.

The services and maintainability review and its outcomes must be summarised in a ‘Service and
Maintainability Report’. This report shall be agreed and signed off by the involved parties. Action items
resulting from this review shall be incorporated in the design intent report requirements as outlined
above.

Credit Code 2.2 Building Commissioning

Commissioning Specification

The construction documentation must list the commissioning requirements for each system. It is not
sufficient to state that systems must be commissioned to the relevant standard. Instead, the
documentation must:

. List the design parameters for each system;

. List the required commissioning activities;

. Define how each system is intended to operate; and
. List the acceptable tolerances during commissioning.

Commissioning Plan

A commissioning plan shall be developed and include at least the following, the:

. Objectives, or basis, of the design;

o Scope of the commissioning plan;

. Commissioning team list, the individual responsibilities and interface matrix;
. General sequence of commissioning;

. Proposed commissioning procedures;

. Witnessing requirements;

. Commissioning program; and

. Requirements for subcontractor commissioning manuals.

The person responsible for the commissioning of the nominated services must have specific and
demonstrable knowledge of the types of systems to be commissioned. As an example, a general
subcontractor is unlikely to be able to fill this role.

Air Permeability Testing

An air permeability test must be carried out by a suitably qualified practitioner, in accordance with an
approved standard, over a minimum area of the building. The test results must not exceed a maximum
air permeability rate.

The air permeability test must be carried out in accordance with AS/NZS ISO 9972:2015 Thermal
performance of buildings - Determination of air permeability of buildings - Fan pressurization method.

The air permeability test may be carried out across a sample area, if not the whole building. For sample

area testing, the test must be carried out on either 2,000m? or 10% of the building’s total envelope area,
whichever is greater.

39

Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
Design Development Phase Ecologically Sustainable Design (ESD) Report — Issue 1
S$2021048DesignDevelopmentRev1-mpr — October 27 2025



EMF GRIFFITHS — SUSTAINABILITY CONSULTANTS

The sample areas tested must include the upper most occupied floor of the building, and be
representative of the external envelope construction, including different facade types and building
geometries, for the building as a whole.

The test results must not exceed 20.0 m?*(h.m?) at 25 Pa.

Credit Code 2.3 Building Systems Tuning

A tuning process is required for all nominated building systems. The commitment includes, at a
minimum, quarterly adjustments and measurement for the first twelve (12) months after occupation
and a review of building system manufacturer warranties.

The building tuning process requires the analysis of data from the monitoring systems and assessment
of feedback from occupants on building conditions. During the tuning period, steps shall be taken to
adjust the nominated building systems to account for all identified deficiencies.

All nominated building systems shall be tuned after practical completion. This commitment shall be
included in the commissioning plan.

Nominated systems are to be defined by the Project Team, but could include at least: -

o Mechanical systems.

. Building Management and Control System (BMCS).

o Lighting and associated controls.

. Electrical systems (such as electrical generation, electrical supply, distribution systems,
security and access systems, and alarm systems).

. Hydraulic systems (such as gas and water supply distribution systems, sewage collection and
distribution systems, stormwater collection and distribution systems; pumps.

. Fire detection systems, smoke alarm systems and emergency warning systems.

. Fire protection systems, including pumps and other equipment.

. Lifts and any other vertical transport devices.

. Any other system that have an impact on the energy or water consumption of the building.

. Building envelope, such as facades, roofs and glazing systems.

The Head Contractor and the Services Design Professionals shall be available to address specific
tuning issues where required.

Tuning of the nominated systems shall include: -

. Verification that nominated systems are performing to their design potential at full and part
load conditions;

. Reviews of environmental performance against the environmental targets;

. Collection of user feedback to match the system performance with the occupants’ needs;

. Adjustment of all the systems to account for all deficiencies discovered; and

. Mhanagement, communication, and assignment of responsibilities for the tuning process within
the team.

Credit Code 2.4 Independent Commissioning Agent

An Independent Commissioning Agent (ICA) is to be appointed by the Head Contractor to advise,
monitor, and verify the commissioning and tuning of the nominated building systems throughout the
design, Tender, construction, commissioning and tuning phases.

The ICA is to be: -

. A registered professional Engineer or qualified Technician with demonstrated knowledge on
nominated systems commissioning and has previous experience with the commissioning
process of at least two (2) projects similar in scope.
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A1.13

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team must review the design documents and ensure that the final
documents comply with the requirements outlined in this section: -

. Evidence of targets for environmental performance where the environmental performance
targets are documented as outlined in the above section.

. Service and maintainability report where the service and maintainability review is summarised
as outlined in 2.2.

. Extracts from the commissioning report demonstrating that comprehensive pre-
commissioning activities and commissioning activities have been performed as outlined in 2.2.

. Building Tuning plan.

. CV of the Independent Commissioning Agent detailing the qualifications and experience

relevant to the project.

Credit 4 Building Information

Credit Code 4.1 Building Information

Operations and Maintenance Information

All Contractors shall confirm that O&M information is provided for all nominated building systems.

Building Log Book

All Contractors shall develop a building log book to present to the Building Owner before practical
completion of the project.

The building log book shall: -

. Be developed in line with CIBSE TM31: Building Log Book Toolkit;
. Cover all nominated building systems; and
. Include links or references to all relevant O&M information.

Building User Information

Building user information shall be made available to the Facilities and Maintenance Teams and all
relevant Stakeholders in accordance with the following requirements.

Building User Information shall be able to be updated and edited by the Facilities Management Team
to ensure it remains current and relevant to Building Users throughout the life of the building.

All building user information shall be available to the building owner and facility management at the
time of practical completion of the project. Ongoing tuning may require updates to building user
information and its content may extend beyond practical completion of the project.

Supporting Documentation
The Design and Construction Team are to provide documentation as outlined below to demonstrate

compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. List of all nominated building systems.

. Confirmation that O&M information has been delivered to the building owner for all nominated
building systems noted.

. Confirmation that a building log book has been provided to the Building Owner.

. Confirmation that the Building User Information has been delivered.
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A1.1.4 Credit 5 Commitment to Performance

Credit Code 5.1 Environmental Building Performance

This project has a commitment to set, measure and report on building performance metrics, in
accordance with building performance metrics outlined below. Targets for water and energy will be set
by the Project Team in conjunction with the LHD.

Building Performance Metrics

This project is committed to tracking the following environmental performance targets: -
1. Greenhouse Gas Emissions or Energy Targets: -
A commitment to greenhouse gas performance must state: -

o Energy or greenhouse gas performance targets stated in kWh/m? or kg/CO2/m?; and

. Energy or greenhouse gas performance measurement procedures, including at least
quarterly reporting.

2. Potable Water Targets: -

A commitment to potable water performance must state: -

. Potable water performance targets stated in KL/m?; and
. Potable water performance measurement procedures, including at least quarterly
reporting.

Supporting Documentation
The Design and Construction Team shall provide documentation as outlined below to demonstrate

compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

o Targets and measurement/reporting methodology.

Credit Code 5.2 End of Life Waste Performance

At least 80% of the project’s gross floor area (GFA) is a required to have a commitment in place to
reduce demolition waste at the end of life of an interior fitout or base building component.

Supporting Documentation
HI/LHD are to provide documentation as outlined below to demonstrate compliance.

o Area Schedule listing the areas of each of the relevant commitments entered into.

. Agreements that describe the stakeholders, targets and duration of agreement.

A1.1.5 Credit 6 Metering and Monitoring

Credit Code 6 Metering

The Contractors shall provide accessible metering to all energy and water common uses and major
uses, and to energy and water sources provided by the project.
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Metering Distinct Uses

Metering shall be provided to allow for monitoring of the relevant areas or functions of the project.

Where an energy load for a single item exceeds 5% of the total energy use for the building, or 100kW,
it shall be independently metered. Supplementary equipment can also be installed on the same
measured circuit as the major use item. However, the total combined energy use of any systems
connected to the major use item shall not contribute more than 10kVA to the overall energy use.

Where a common water use consumes 10% of the project’s water use, these shall be independently
metered.

Water and Energy Meters

Utility meters shall meet metering guidelines under the weights and measures legislation, as outlined
under the current National Measurement Regulations.

Non-utility meters (including sub-meters) shall follow the same requirements to those described in the
most current Validating Non-Utility Meters for NABERS ratings protocol, issued by the NSW Office of
Environment and Heritage.

Meters shall be located in an area that allows regular monitoring and maintenance by facilities
managers and other facilities management personnel.

Energy Metering Integrity

All meters and metering systems shall: -

. Be commissioned and validated in accordance with the most current ‘Validating Non-Utility
Meters for NABERS Ratings’ protocol. Alternative protocols are acceptable provided they are
of similar scope and nature.

. Be capable of producing alerts if any inaccuracies in the meter network are found.
Inaccuracies are defined as in excess of meter tolerances (e.g. ‘Class 1’ meters shall not have
inaccuracies of more than 1% due to metering accuracy class). The monitoring system must
be continual (15mins to 1hr interval readings) and meter accuracy reconciled to appropriate
standards, including, but not limited to, NABERS Protocol or National Measurement Institute
(NMI) standards.

Credit Code 6.1 Monitoring Systems
The Contractor shall provide and install a monitoring system capable of capturing and processing the
data produced by the installed energy and water meters. The monitoring system shall accurately and

clearly present the metered data and include reports on consumption trends, in accordance with the
following requirements: -

Monitoring Strategy

The monitoring strategy shall be developed in accordance with a recognised Standard, such as CIBSE
TM39 Building Energy Metering. Although this Standard has been created to be used for developing
energy metering and monitoring strategies, for the purpose of this credit, the same principles described
in the Standard shall be used for developing water metering and monitoring strategies.

The monitoring strategy shall include a metering schedule. This schedule shall address the estimated
loads for energy and water and shall list: -

. The incoming input (electricity, water, etc.);

. The end use (lighting, HVAC, fans);

. The estimated energy consumption for the end use;
. Which meter(s) provide the required information; and
. The individual estimated end consumption.
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The monitoring schedule shall also address the location and the type of meter. The end uses shall be
estimated and included in the strategy, though if not known at the initial stage, they can be established
from the first full month of readings.

Automatic Monitoring System

The Contractor shall provide automatic monitoring systems that record both consumption and demand
of energy or water, and are capable of producing reports on quarter hourly, hourly, daily, monthly, and
annual energy use for all meters.

The installed meters shall be capable of producing an output that can be transmitted to a central
location. This central location shall provide data retrieval and reporting mechanisms.

As a minimum, the automatic monitoring system shall be capable of: -

. Collecting data from all meters;

. Alerting to missing data due to failures;

. Recording and processing of data on energy use or water consumption at user adjustable
intervals;

. Raising an alarm when the energy or water use increase beyond certain parameters and

automatically and instantly issue an alert the facilities manager;

. Providing a breakdown of the information by building system (mechanical, electrical, etc.), or
by space (or by tenanted floor);

. Including the consumption water or energy, the load versus time (load profile), and the power
factor (in the case of energy); and

. Producing, as a minimum, a quarterly report that is automatically emailed to the Facilities
Manager responsible for the building.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

3 Drawings showing the location of all energy and water meters in the project and the associated
energy and water uses and confirming the requirements for utility and non-utility meters.

. Extracts from Commissioning Report, showing the automatic monitoring system is operating
and has the ability to provide the information noted in the section above.

. Copy of the Monitoring Strategy document specific to the building and including detail
described in the above section.

. Automatic monitoring system data sheet describing the system’s features and capabilities. In
particular, it shall describe the system's ability to analyse metering information at regular
intervals, i.e. on a daily, weekly, and monthly basis.

. Commissioning extracts demonstrating that all energy sub-meters have been validated in
accordance with a recognised standard (e.g. NABERS protocol or NMI) and that meter
functionality has been correctly calibrated at the time of practical completion.

A1.1.6 Credit 7 Construction and Environmental Management

Credit Code 7 Environmental Management Plan

The Head Contractor shall develop and implement a project-specific best practice EMP to manage
environmental performance, conditions and impacts arising from excavation, demolition and
construction. The EMP shall cover environmental impacts arising from construction works, and it shall
be site-specific.
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Best Practice EMPs

The EMP shall be compliant with best practice guidelines and shall be implemented from the beginning
of construction works, including any excavation and demolition. The requirements for EMPs, as
outlined within the NSW Environmental Management Systems Guidelines, are considered best
practice. The edition of the guidelines current at the time of construction shall be used.

Credit Code 7.1 Formalised Environmental Management System

The Head Contractor shall ensure that a formalised systematic and methodical approach to planning,
implementing and auditing is in place during construction, to ensure compliance with the EMP. A
formalised environmental management system shall be implemented by the Head contractor.

The formalised Environmental Management System shall be in alignment with best practice guidelines,
such as the requirements outlined within the latest NSW Environmental Management System
Guidelines or within AS/NZS I1ISO 14001.

The formalised Environmental Management System in use on site shall have been certified by a third-
party organisation that provides independent verification of system compliance to ISO standards (or
equivalent Australian Standards) and are members of the International Accreditation Forum. The
Environmental Management System shall be certified against one of the following standards: AS/NZS,
ISO 14001, BS 7750 or the European Community's EMAS.

All Sub-Contractors shall be required to adhere to the EMP conditions and monitored for compliance.

Any nonconformities recorded by the EMS during construction shall be reported. Where
nonconformities with the EMS have been recorded, corrective and preventive actions shall also be
demonstrated to have been applied. Where there haven’'t been any nonconformities recorded, this
shall be stated, supported by audit records, inspection reports or other equivalent documentation that
forms part of the EMS.

Credit Code 7.2 High Quality Staff Support

The Head Contractor shall put in place high quality staff support practices that: -

. Promote positive mental and physical health outcomes of site activities and culture of site
workers, through programs and solutions on site; and

. Enhance site workers’ knowledge on sustainable practices through on-site, off-site, or online
education programs.

Health Impacts of Site Activities

Programs and policies in place shall go beyond legal requirements for occupational health and safety
(OHS) and extend into wellbeing promotion. The responsible party shall implement policies and
programs to promote health and wellbeing on-site. The programs shall target both physical and mental
health outcomes.

At least three (3) distinct issues, with one of those specifically addressing mental health impacts, shall
be addressed. Issues that may be considered include: -

. Healthier eating and active living.

. Reduced harmful alcohol and drug and tobacco-free living.

. Increase social cohesion, community, and cultural participation.
. Understanding depression.

. Preventing violence and injury.

. Suicide prevention.

. Decrease psychological distress.
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The responsible party shall carry a needs analysis of site workers and contractors to determine
appropriate actions. The policies and programs shall be relevant to all construction workers on site for
the whole duration of construction. A mix of programs is acceptable throughout the duration of
construction. A brief list of initiatives which could be implemented on site or made available to all
construction workers is as follows: -

o Beyond Blue.

. Mates in Construction.
. Lifeline.

. Headspace.

. White Ribbon.

. Nutrition Organisation.

Knowledge of Sustainable Practices

The responsible party shall provide training to site workers on project specific sustainable practices
and initiatives. The training shall include information on any sustainable building certification(s) sought;
explain the value of certification; and the role site workers play in delivering a sustainable certified
building.

The training shall be provided to all contractors and subcontractors that were present for at least three
days on site. Training can be provided through one, or a combination of: -

. On-site training, such as by including the items above as part of site induction practices.

. Off-site training, such as by providing sustainability training to site workers via a TAFE or
similar program within the last three (3) years.

. Online training, such as by a third-party service that can provide training on sustainability
topics and track personnel who have taken the relevant materials within the last three (3)
years.

Site inductions may include the following: -

o Training on the core concepts of global warming, climate change and the health impacts of
minimum building practices.

. Site-specific training that highlights the sustainable solutions of your project.

. Information on any certification that is being achieved by the project.

. Explanation on why the concept of certification is important, as well as the role they play in
achieving it.

Required Documentation
The Head Contractor shall submit the following documentation: -

. Description of Environmental Management Plan scope.

. Compliance matrix showing how the requirements of the NSW Environmental Management
System Guidelines are fulfilled.

. Environmental Management Plan (EMP), clearly demonstrating compliance with the
requirements of the NSW Environmental Management System Guidelines.

o Confirmation of subcontractor adherence to the EMP requirements that any Sub-Contractors
relevant to the project adhered to the EMP provisions at the time of construction works. This
may be through a confirmation from the Head Contractor, or through a policy document stating
the process undertaken to ensure compliance.

o Contractor Formalised Management System (EMS) External Auditor's report confirming
formalised management system was in place and operational at the time of construction
works.

. Contractor ISO 14001 certificate showing the date of issue prior to the commencement of

construction works.
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A1.2

A1.1.7

. Inspection Reports from EMS showing that site audits took place as per the EMS and that
conformity was verified. Where nonconformity is found, audit records need to show corrective
or preventive actions taken.

. Extracts of evidence detailing the programs and policies implemented to promote health and
wellbeing on site.

. Evidence detailing the process to manage training, and track workers trained. Examples of
evidence include extracts from the training policy, a report from a third-party provider, or
similar.

. Extracts of training such as screenshots, presentation, or similar, showing the information

provided as part of training.

Credit 8 Operational Waste

Credit Code 8A Performance Pathway: Specialist Plan

A qualified Waste Auditor or Waste Professional Specialist is required to prepare an Operational Waste
Management Plan (OWMP) for the project in accordance with best practice approaches. The
requirements or recommendations made in the operational waste management plan shall then be
reflected in the design of the building’s facilities.

As a minimum, the OWMP shall: -
. Identify the site boundary, the waste streams relevant to the project, and the individual roles

responsible for delivering and reviewing the OWMP;

. Set diversion from landfill targets and/or targets for reducing total materials generation
(general waste materials and recyclable/reusable materials), as well as monitoring and
measurement procedures for waste and recycling streams by weight;

. Outline methods for encouraging the separation of waste streams, such as bins, storage
areas, or recycling facilities in public areas as required;

. Identify storage areas for all waste streams and outline best practice safety and access
requirements for their collection;

. Identify safe methods for vehicle access and transfer of waste; and

. Incorporate a review process to assess the success of the OWMP and make improvements,

based on operational experience.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Operational Waste Management Plan including all relevant compliance requirements as
outlined in the section above.

INDOOR ENVIRONMENT QUALITY

A1.2.1 Credit 9 Indoor Air Quality (primarily for IPU type spaces)

Credit Code 9.1 Ventilation System Attributes

Entry of Outdoor Pollutants

The building services shall be designed to comply with ASHRAE Standard 62.1:2013 in regard to
minimum separation distances between pollution sources and outdoor air intakes. Compliance shall
be demonstrated in accordance with the distances specified in Table 5.5.1 of the Standard. Analytical
solutions are also acceptable, following the example provided within Appendix F of ASHRAE Standard
62.1.
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Design for Ease of Maintenance and Cleaning

All mechanical ventilation systems within the building must be designed to provide adequate access
for maintenance to both sides of all moisture and debris-catching components (this includes coils in
AHUs and FCUs).

Cleaning Prior to Use and Occupation

All ductwork shall have been cleaned in accordance with the recognised Standards. See the Guidance
section for a list of recognised Standards.

Alternatively, where construction management processes are in place to ensure that all new ductwork
remains free of moisture and debris until occupation, this ductwork can be considered to be clean. All
other ductwork including plenums, filters and fan chambers shall be cleaned in accordance with the
recognised Standards.

Credit Code 9.2 Provision of Outdoor Air

Qutdoor air shall be provided at a rate 50% greater than the minimum required by AS 1668.2:2012, or
CO:z2 concentrations shall be maintained below 800ppm.

The systems provided shall not rely on its operation or adjustment by the facility management to
achieve desired performance.

The HVAC system shall be clearly sized to accommodate the increased outdoor air rates. The project
shall use the design occupancy.
Credit Code 9.3 Exhaust or Elimination of Pollutants

Printing and Photocopying Equipment

All printing and/or photocopying equipment these shall be certified in accordance with one of the
following test standards: -

o ECMA-328;
o RAL-UZ 171; or
o GGPS.003.

Cooking Processes and Equipment

All kitchens shall be ventilated in accordance with AS 1668.2-2012. A separate exhaust system shall
be provided for the kitchen exhaust. The kitchen shall be physically separated from the adjacent
spaces or have an opening no larger than an area of 2.5m?2.

Credit Code 9.4 Paints, Adhesives, Sealants and Carpets

The Contractors shall demonstrate that at least 95% of all internally applied paints, adhesives, sealants
or carpets meet the total VOC limits specified in this section as applicable.

This requirement is applicable to all internal applications of all types of paints, adhesives or sealants
applied on-site, including both exposed and concealed applications. If exterior grade products are
used in an internal application, then these shall also meet the requirements.

The following items are excluded from this credit: -

. Glazing film, tapes, and plumbing pipe cements;
. Products used in car parks;
. Paints, adhesives and sealants used off-site, for example applied to furniture items in a

manufacturing site and later installed in the fitout; and

. Adhesives and mastics used for temporary formwork and other temporary installations.
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Total VOC (TVOC) values shall reflect the final ready to use product, inclusive of tints (in the case of
paints) and made in grams of VOC per litre (g/L) of ready to use product.

Paints adhesives or sealants TVOC limits are detailed in Table 13.1.1. Most adhesives and sealants
are addressed in the ‘General purpose adhesives and sealants’ category of the table, unless they
clearly belong in the other specialised product categories.

Product Category Max TVOC content in grams
per litre (g/L) of ready to use
product

General purpose adhesives and sealants 50

Interior wall and ceiling paint, all sheen levels 16

Trim, varnishes and wood stains 75

Primers, sealers and prep coats 65

One and two pack performance coatings for floors 140

Acoustic  sealants, architectural sealant, waterproofing | 250

membranes and sealant, fire retardant sealants and adhesives

Structural glazing adhesive, wood flooring and laminate | 100

adhesives and sealants

Table 13.1.1: Maximum TVOC Limits for Paints, Adhesives and Sealants

The following VOC test methods are relevant to paints: -

. ISO Method 17895 (2005), for a material with a presumed VOC content <1%;

. ISO Method 11890-2 (2006), for a material with a presumed VOC <15%;

. ISO Method 11890-1 (2007), for a material with a presumed VOC content >15%; and

o ASTM D3960, which is comprised of four individual testing procedures that measures TVOC

(D2369) as well as density (D1475) and water content (D4017). Exempt compounds (D4457)
shall not be subtracted in the calculation of VOC content.

The testing method for adhesive and sealants is the ASTM D3960 as detailed for paints. For more
information on ASTM D3960 refer to South Coast Air Quality Management District Rule 1168.

Carpets

Carpet used within this project shall adhere to either of the following requirements: -
. Product Certification

The product is certified under a recognised Product Certification Scheme (list on the GBCA
website) or other recognised standard.

The certificate shall be current at the time of project registration or submission and list the
relevant product name and model; OR

. Laboratory Testing

The product complies with the Total VOC (TVOC) limits specified in the table below: -

Test Protocol Limit
ASTM D5116 — Total VOC limit 0.5 mg/m? per hour
ASTM D5116-4-PC (4-Phenylcyclohexene) 0.05 mg/m? per hour
ISO 16000 / EN 13419 — TVOC at three (3) days 0.5 mg/m? per hour
IhSO 10580 / ISO/TC 219 (Document N238) — TVOC at twenty-four (24) | 0.5 mg/m? per hour
ours

Table 13.1.2: Carpet Test Standards and TVOC Emissions Limits
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Credit Code 9.5 Engineered Wood Products

All engineered wood products used in the building shall meet the relevant limits specified in Table 13.2
as per the specified test protocol or have product specific evidence that it contains no formaldehyde.

Engineered wood products include particleboard, plywood, Medium Density Fibreboard (MDF),
Laminated Veneer Lumber (LVL), High-Pressure Laminate (HPL), Compact Laminate and decorative
overlaid wood panels. Timber veneers are excluded. Where only part of a product is composed of an

engineered wood product, the limits apply only to that portion of the product, not the entire item.

The following applications of engineered wood products are excluded from this credit: -

. Formwork,
. Car park applications, and
. Non-engineered wood products such as milled timber.

Test Protocol

Emission Limit/Unit of

Measurement
AS/NZS 2269:2004, Testing Procedure AS/NZS 2098.11:2005 Method | <1 mg/L
10 for Plywood
AS/NZS 1859.1:2004 - Particle Board, with use of Testing Procedure | < 1.5 mg/L
AS/NZS 4266.16:2004 Method 16
AS/NZS 1859.2:2004 - MDF, with use of Testing Procedure AS/NZS | <1 mg/L
4266.16:2004 Method 16
AS/NZS 4357.4 - Laminated Veneer Lumber (LVL) <1 mg/L
Japanese Agricultural Standard MAFF Notification No.701 Appendix | <1 mg/L
Clause 3 (11) - LVL
JIS A 5908:2003- Particle Board and Plywood, with use of Testing | <1 mg/L
Procedure JIS A 1460
JIS A 5905:2003 - MDF, with use of Testing Procedure JIS A 1460 <1 mg/L

JIS A1901 (Not applicable to plywood, applicable to high pressure
laminates and compact laminates)

< 0.1 mg/m?hr*

ASTM D5116 (applicable to high pressure laminates and compact
laminates)

< 0.1 mg/m?hr

ISO 16000 Part 9, 10 and 11 (also known as EN 13419), applicable to
high pressure laminates and compact laminates

< 0.1 mg/m?hr (at 3 days)

ASTM D6007

< 0.12 mg/m3**

ASTM E1333

< 0.12 mg/m3***

EN 717-1 (also known as DIN EN 717-1)

<0.12 mg/m3

EN 717-2 (also known as DIN EN 717-2)

< 3.5 mg/m?hr

Table 13.2 Formaldehyde Emission Limit Values for Engineered Wood Products

*mg/m?hr may also be represented as mg/m?#hr.

**The test report shall confirm that the conditions of Table 3 comply for the particular wood product
type, the final results shall be presented in EN 717-1 equivalent (as presented in the table) using the
correlation ratio of 0.98.

***The final results shall be presented in EN 717-1 equivalent (as presented in the table), using the
correlation ratio of 0.98.
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A1.2.2

Guidance

Paint and Adhesives Testing Methods

The following VOC test methods are relevant to paints: -

o ISO Method 17895 (2005), for a material with a presumed VOC content <1%;

. ISO Method 11890-2 (2006), for a material with a presumed VOC <15%;

. ISO Method 11890-1 (2007), for a material with a presumed VOC content >15%; and

. ASTM D3960, which is comprised of four individual testing procedures that measures TVOC.

o (D2369) as well as density (D1475) and water content (D4017). Exempt compounds (D4457)
shall not be subtracted in the calculation of VOC content.

. The testing method for adhesive and sealants is the ASTM D3960 as detailed for paints. For
more information on ASTM D3960 refer to South Coast Air Quality Management District Rule
1168.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Extracts from the Environmental Management Plan that specify ventilation cleaning.

. Extract from the Commissioning Report demonstrating that the HVAC and CO2 monitoring
systems are operating as intended.

. Certificates for printing equipment to ACMA 328, RAL-UZ 122 or GGPS.003 for all printing
equipment.

. Material Safety Data Sheets that demonstrate the compliant emission levels or formaldehyde
content.

. Product certificates that demonstrate emission levels or formaldehyde contents.

. Product certificates that demonstrate certification under a recognised product certification

scheme or recognised standard.

. Product data sheets that demonstrate emission levels or formaldehyde contents.

Credit 10 Acoustic Comfort

Credit Code 10.1 Internal Noise Levels

The Acoustic Consultant shall demonstrate that internal ambient noise levels in the nominated area
are no more than 5dB(A) above the lower figure in the range recommended in Table 1 of
AS/NZS2107:2016.

The noise measurement and documentation shall be provided by a qualified acoustic consultant in
accordance with AS/NZS 2107:2000. Noise measurement shall account for all internal and external
noise sources when the space is unoccupied but ready for occupancy. All steady state, or quasi steady
state, noise sources shall be included. This includes building services equipment noise, noise emission
from outdoor sources such as traffic, and noise from any noise generation process.

When compliance is demonstrated through measurement at the time of commissioning, the
measurements shall be conducted in at least 10% of the spaces in the nominated area. The range of
measurement locations shall be representative of all the spaces available within the nominated area.
This shall consider how the spaces are considered to be the most conservative with respect to both
internal, and external noise sources. All relevant building systems shall be in operation at the time of
measurement.

The Acoustic Consultant is also required to justify the detailing and joints between partitions and
ceilings and the impact on performance of noise carriage.
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Credit Code 10.2 Reverberation

The reverberation time in the nominated area shall be below the maximum stated in the 'Recommended
Reverberation Time' provided in Table 1 of AS/NZ 2107:2016.

Where Note 3 of AS/NZ 2107:2016 applies and requires that reverberation times be minimised as far
as practical, acoustic absorption should be installed in the noise sensitive space. The amount of
acoustic absorption shall be equivalent to at least 50% of the area in the space.

Compliance shall be demonstrated through measurement, and the measurements shall be conducted
in at least 10% of the spaces in the nominated area. The selection of representative spaces shall be
justified by the acoustic consultant and shall consider how the spaces are the most conservative.

The range of measurement locations shall be representative of all spaces available within the
nominated area. All relevant buildings systems shall be in operation at the time of measurement.
Credit Code 10.3 Acoustic Separation

The Acoustic Consultant shall address noise transmission in enclosed spaces.

The partition between the spaces shall be constructed to achieve a weighted sound reduction index

(Rw) of: -
. At least 45; for all partitions which are: -
- Fixed without a door; and/or
- Glazed partitions without a door.
. At least 35; for all partition types that contain a door.

The Acoustic Consultant can use their discretion to determine whether an Rw of 35 or 45 is more
applicable when using glazed partitions. The selected Weighted Sound Reduction index shall be
justified in terms of adjoining space use, required levels of noise sensitivity between spaces and any
other aspects which would help to achieve acoustic separation; OR

The sound insulation between enclosed spaces shall comply with: -

. Dw + LAeqT > 75

Where: -

. Dw = Weighted sound level difference measured between two (2) spaces; and

. LAeqT = Indoor ambient noise level in the space adjacent to the enclosed space.

The sounds tests from which Dw is derived shall be measured in accordance with ISO 140-4:1998.
Measurements shall be based on finished rooms, accounting for any carpets and acoustically
absorbent ceilings specified. The measurements can be conducted in either furnished or unfurnished
spaces.

Compliance shall be demonstrated through measurement, and the measurements shall be conducted
in at least 10% of the spaces in the nominated area. The selection of representative spaces shall be
justified by the acoustic consultant and shall consider how the spaces are the most conservative.
The range of measurement locations shall be representative of all spaces available within the
nominated area. All relevant buildings systems shall be in operation at the time of measurement.

Supporting Documentation

The Acoustic Consultant shall provide documentation supporting credit compliance. The following
documents may be used to demonstrate compliance: -

. Report by a qualified acoustics consultant confirming credit compliance.
. Extracts from the commissioning report detailing relevant measured noise levels and target
noise levels.
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A1.2.3 Credit 11 Lighting Comfort
Credit Code 11 Minimum Lighting Comfort

The Electrical Contractor shall ensure that all lights are flicker-free and accurately address the
perception of colour in the space.

Flicker-free lighting refers to luminaires that have either: -

. A minimum Class A1 and A2 ballast;
o High frequency ballasts for all fluorescent lamps; or
. Electronic ballasts in High Intensity Discharge (HID) lighting.

To address the perception of colour, all light sources shall have a minimum Colour Rendering Index
(CRI) of 80.

Credit Code 11.1 General llluminance and Glare Reduction

The Electrical Contractor shall demonstrate that all lighting levels comply with best practice guidelines
and glare is eliminated in accordance with the following requirements: -

General llluminance

Best practice lighting levels for each task within each space type is defined as lighting with a maintained
illuminance that meets the levels recommended in the relevant Standard. Guidance for different space
types and activity types are listed in Table 11.1.

Type of Task/Activity Guidance

Circulation and other general areas Table D1 of AS 1680.2.1
Workspaces and other activities Table 3.1 of AS 1680.1
Office areas Table 3.1 of AS 1680.2
Healthcare spaces Table F1 of AS 1680.2.5

Table 11.1: Standards for Best Practice General llluminance

The maintained illuminance level shall be calculated on an area-weighted average for each distinct
space. Compliance with this credit can be demonstrated through modelling of the whole building or a
representative floor or section or using measurements. These shall be carried out in accordance with
Appendix B of AS 1680.1:2006.

The maintained llluminance values shall achieve a uniformity of no less than that specified in Table 3.2
of AS 1680.1:2006, with an assumed standard maintenance factor of 0.8.

Glare Reduction

Glare from lamps shall be limited. This project shall comply with at least one of the following
options: -

Option A

All bare light sources shall be fitted with baffles, louvres, translucent diffusers, ceiling design, or other
means that obscures the direct light source from all viewing angles of occupants, including looking
directly upwards; and/or

Option B

For uniform lighting solutions, the lighting system complies with the Luminaire selection system as
detailed in Section 8.3.4 of AS 1680.1-2006; and/or
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A1.2.4

Option C

The Unified Glare Rating (UGR) calculated for the lighting on a representative floor shall not exceed
the maximum values listed in Table 8.2 of AS 1680.1-2006.

The UGR rating shall be calculated in accordance with the procedure outlined in Section 8.3.3 of
AS 1680.1:2006.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate

compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Lighting specifications/schedules.
. Product data sheets.
o Isolux plot drawings.

Credit 12 Visual Comfort

Credit Code 12 Glare Reduction

Glare from sunlight through all viewing fagades shall be reduced through provision of blinds, screens,
fixed devices or other means.

There are two options to show compliance: -

Blinds

All blinds shall meet the following criteria: -

. The blinds shall provide glare reduction to at least 95% of the floor area;
. Blinds shall be controlled by all affected occupants within each individual space; and
. Blinds shall have a visual light transmittance (VLT) of < 10%.

Fixed Shading

Fixed devices shall be shown to shade the nominated plane, 1.5m in from the viewing fagade. The
nominated plane shall be shown to be shaded from direct sunlight for 80% of the nominated occupied
hours for each day of the winter and spring equinoxes and the summer and winter solstices.

Credit Code 12.1 Daylight

The Design and Construction Team shall target 40% of the nominated area to receive high levels of
daylight during 80% of nominated occupied hours. However, it is acknowledged that this might be
constrained by clinical planning.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final

documents comply with the requirements outlined in this section.

. Daylight modelling report showing the daylight factor.
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A1.2.5 Credit 14 Thermal Comfort

Credit Code 14.1 Thermal Comfort

PMV levels must be calculated in accordance with either ISO 7730-2005 or ASHRAE Standard 55-
2013. The specified PMV levels must be met for each zone, not as an average.

Modelling must be carried out in accordance with ASHRAE Standard 55-2013. All inputs into the
modelling or calculations (e.g. building form, materials, air conditioning system(s), shading, internal
loads, etc.) must be clearly justified and referenced consistently throughout the rest of the submission
(i.e. in related credits such as 'Greenhouse Gas Emissions' (15) or ‘Indoor Air Quality’ (9)). Values must
be justified and sourced from either ASHRAE Standard 55-2013 or ISO 7730-2005. Alternative values
may be accepted with proper justification and sourcing.

Thermal Comfort For equitable assessment the model must comply with the following requirements:

. Perimeter zones shall have a maximum depth of 4m;

. Zoning shall match the air conditioning zones (with the exception of perimeter zones which
must be 4m in depth) with exceptions permitted for small enclosed spaces at the discretion of
the mechanical engineer (e.g. a small perimeter office);

. Inter-zone partitions should be modelled;

. Each perimeter shall be reported independently (e.g. North, South, East and West);

. Perimeter air conditioning zones cannot exceed 75m?

. Perimeter zones shall be reported independently of interior zones;

. Model shall be completed with all systems assessed simultaneously;

. Comfort predictions shall be measured at the midpoint of each zone (i.e. if the perimeter zone

is 4m deep then the comfort prediction will be 2m from the perimeter), or taken as an average
across the zone.

. Comfort predictions shall be measured at a height of between 0.8 and 1.5m above finished
floor level (FFL) of each zone, or taken as an average across the zone.

Credit Code 14.2 Advanced Thermal Comfort

The Predicted Mean Vote (PMV) levels are between -0.5 and +0.5, inclusive, in accordance with 14.1
Thermal Modelling Requirements

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final

documents comply with the requirements outlined in this section.

. Modelling report showing the compliance.

A13 ENERGY & CARBON

A1.3.1 Credit 15 Greenhouse Gas Emissions

Credit Code 15E.0 Reference Building Pathway

The Design and Construction Team teams are to demonstrate that the operational greenhouse gas
(GHG) emissions from the Proposed Building are less than those of the equivalent Benchmark Building,
and that the GHG emissions from the Intermediate Building are less than those of the Reference
Building.

The Benchmark Building represents a 10% improvement on the Reference Building’s Greenhouse Gas
Emissions. The Reference Building is a building which achieves minimal compliance with the NCC
Section J DTS provisions using a defined HVAC system type.
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Credit Code 15E.1(iii) Measurement of Embodied Carbon

The Design and Construction Team are to adopt the Sustainable Buildings SEPP - Embodied
Emissions Materials Form, in line with the Embodied Emissions Technical Note.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final

documents comply with the requirements outlined in this section.

. Energy modelling report showing the compliance.

. Embodied Emissions Form, together with evidence of claimed Upfront Carbon reduction.

A1.3.2 Credit 16 Peak Electricity Demand Reduction

Credit Code 16B Performance Pathway: Reference Building Pathway

Up to two (2) points are awarded where it is demonstrated that the building’s peak electricity demand
is reduced when compared to that of the Reference Building. Points are awarded as follows:

o One (1) point is awarded for a 20% reduction in peak electricity demand; and

. Two (2) points are awarded for a 30% reduction in peak electricity demand.

Partial points are awarded based on a sliding scale of percentage improvement after a minimum
achievement of 10% reduction in peak electricity demand.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final

documents comply with the requirements outlined in this section.

o Energy modelling report showing the compliance.

A1.3  TRANSPORT

A1.3.3 Credit 17 Sustainable Transport

Credit Code 17A.1 Performance Pathway

Up to 10 points are awarded under this pathway. Points are awarded based on a holistic approach to
reducing the impacts from transport, where the proposed building performance is improved when
compared to a reference building across four indicators:

o Emissions reduction;

. Active mode encouragement;

. Vehicle kilometres travelled reduction
o Walkable location.

Points are awarded by completing the Sustainable Transport Calculator with the predicted transport
mode split as defined in a Travel Plan or Transport Plan specifically developed for the project.
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Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

o Sustainable transport calculator

A14  WATER

A1.4.1 Credit 18 Potable Water

Credit Code 18B.1 Sanitary Fixture Efficiency

All fixtures shall be within 1 Star of the WELS rating stated below: -

Fixture WELS Star Rating

Taps 6 Star

Urinals 6 Star, waterless or recycled water
Toilet 5 Star

Showers 3 Star (>4.5 but <=6 L/min)
Clothes Washing Machines 5 Star

Dishwashers 6 Star

Table 18: Minimum WELS rating for fixtures

The 3-star (>4.5 but <=6.0) requirement relates to Range F which is specified for both High Pressure
and Low Pressure Showers as per Table 3.1 and Table 3.2 respectively of the AS NZS 6400-2016
Water Efficient Products standard. For showers, within one star of this Category F WELS rating means
showers shall be either 3-star (6.0 but <=7.5), 3 Star (> 4.5 but <= 6.0), 4 Star (>6.0 but <=7.5) or 4
Star (> 4.5 but <= 6.0).

Credit Code 18B.2 Rainwater Reuse

A rainwater tank must be installed to collect and re-use rainwater, within the project’s site boundary as
deemed appropriate. To achieve the best outcome for the project, the sizing of the rainwater tank
should be based on the collection area, rainfall, and rainwater demand re-use. The table below provides
indicative tank sizes for reference: -

Gross Floor Area (GFA in m?) Rainwater Tank Volume in kL
2500 25

5,000 50

10,000 100

20,000 200

Table 19: Minimum WELS Rating for Fixtures
Credit Code 18B.4 Landscape Irrigation

The landscaping and associated systems shall be designed to reduce the consumption of potable water
required for irrigation through the installation of subsoil drip irrigation and moisture sensor controls.

A drip irrigation with moisture sensor override shall be installed to maintain the landscaping.

Credit Code 18B.5 Fire System Test Water
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The fire protection system includes temporary storage for 80% of the routine fire protection system test
water and maintenance drain-downs for reuse on-site calculated on the basis that any single zone is
drained down annually. Each floor shall be fitted with isolation valves or shut-off points for floor-by-
floor testing.

Supporting Documentation
The Design and Construction Team are to provide documentation as outlined below to demonstrate

compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. WELS certificates for all toilets, urinals, taps, showers.
. Drawings showing the landscape design and the irrigation system.
. Drawings of fire test water storage and re-use systems.

A15 MATERIALS & WASTE

A1.5.1 Credit 19 Life Cycle Impacts

A1.5.2

Credit Code 19A.1 Comparative Life Cycle Assessment

A whole building life cycle assessment (LCA) is to be conducted for the project building and a reference
building.

The LCA shall use a whole-of-building, whole-of-life methodology and an appropriately defined
reference building. The LCA shall be peer reviewed. Both the LCA and the peer review shall be carried
out by a competent LCA Practitioner.

The LCA report shall describe in a narrative how the LCA was used as a decision-making tool for the
resulting material selection, project design or other project features.

Credit Code 19A.2 Additional Life Cycle Impact Reporting

The LCA conducted is to include reporting of the following five impact categories in addition to those
required under the comparative life cycle assessment (19A.1). The categories are to be reported in the
units and using the characterisation methods in the submission guidelines.

The additional impact categories shall be reported for the project only, not the reference building.

. Impact Category Unit Characterisation Methods.
. Human Toxicity.

o Land use.

. Resource depletion- Water.

. lonising Radiation.

o Particulate Matter.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below. The Construction
Team shall review the design documents and ensure that the final documents include the following
items: -

. LCA Report in accordance with ISO 14044. The LCA report must confirm the LCA
methodology of the credit has been followed and that no impact increases by more than 10%
when compared to the reference building score. The peer review statement, comments of the
practitioner and any response to recommendations made by the reviewer shall be included in
the LCA report.

Credit 20 Responsible Building Products

Credit Code 20.1 Structural and Reinforcing Steel
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The following requirements for steel shall be adhered to for this project: -

o 95% (by mass) of the building steel shall be resourced from a Responsible Steel Maker; and

. At least 60% (by mass) of all reinforcing bar and mesh shall be produced using energy-
reducing processes in its manufacture (measured by average mass by steel maker annually).

Responsible Steel Maker

For a Steel Manufacturer or Steel Maker to be considered a responsible source of steel, they shall
show that they comply with both of the following initiatives: -

. The steel making facilities where the structural and/or reinforcing steel for the project is
sourced have a currently valid and certified ISO 14001 Environmental Management System
(EMS) in place. Valid ISO 14001 Environmental Management System (EMS) certificates shall
be provided from the steel making facilities where the structural and/or reinforcing steels in
the project were produced; and

o The steel maker supplying the steel is a member of the World Steel Association's (WSA)
Climate Action Programme (CAP). A current CAP certificate from the WSA, confirming that
the steel maker is a member of the CAP, shall be provided.

Energy-Reducing Processes in Steel Reinforcement Production

Energy reduction arising from energy-reducing processes shall equate to at least 40MJ/tonne,
measured as a percentage of annual mass of reinforcing steel produced by the steel maker.

To determine compliance with this benchmark, an LCA shall be made in accordance with Protocol for
Demonstrating Equivalency in Energy Reduction provided in Guidance.

Reinforcing steel products sourced from a steel maker using a Polymer Injection Technology (PIT)
developed by UNSW in manufacturing their reinforcing products is an acceptable method of
demonstrating compliance with this criterion.

Where the reinforcing steel products are not made using Electric Arc Furnace (EAF) technology, it shall
be shown that the alternative production method is at least environmentally equivalent to EAF steel.

Credit Code 20.2 Timber

At least 95% (by cost) of all timber used in the building and construction works shall be either: -

. Certified by a forest certification scheme;
OR
. From a reused source.

This requirement applies to all timber applications within the building and construction works. No
distinction is made between temperate, tropical, hardwood and softwood timbers and engineered wood
products.

Typical timber uses include, but are not limited to: -

. Formwork and other temporary installations of timber (e.g. hoardings);

. Structural and non-structural timber, including internal walls, floors and roof structures;

. External and internal cladding;

. Flooring, wall and ceiling finishes;

. Internal and external joinery, windows, doors and other specialist uses of timber, such as

installed furnishings or balustrades; and

o Furniture items made from timber or including timber components.

Certified Timber:
59
Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
Design Development Phase Ecologically Sustainable Design (ESD) Report — Issue 1
S$2021048DesignDevelopmentRev1-mpr — October 27 2025



EMF GRIFFITHS — SUSTAINABILITY CONSULTANTS

Timber that is certified shall be sourced from forests that have been certified by forest certification
schemes that are deemed to satisfy the minimum requirements of the GBCA’s ‘Essential’ criteria for
forest certification. Timber and timber products sourced from certified forests shall be accompanied by
a relevant Chain of Custody (CoC) certificate in order to be recognised as certified timber.

Reused Timber:

Timber that is reused includes timber that is pre-existing in a building and timber that is procured from
a second-hand source.

Formwork
New formwork shall be made from certified timber to comply with this criterion.

Formwork, not made from certified timber, that is purchased as new for a project and is reused within
the same project may not be claimed as reused and does not comply with the credit criteria irrespective
of the number of times it is reused on the same project.

Formwork, not made from certified timber and that has been previously used in another project and is
used again in a new project can be claimed as reused.

Recycled Timber

If a timber product is produced from 100% post-consumer recycled timber without the incorporation of
any virgin timber content, then this shall be included as 'reused timber'. Third-party verification, in the
form of a signed statement, is required to confirm the 100 percent recycled content, in order for the
product to be recognised as ‘reused timber’. The third-party verification statement shall be provided by
an auditor registered by the Registrar Accreditation Board Quality Society of Australasia (RABQSA),
or other equivalent national or international auditor accreditation system.

Timber Costs

Where the actual cost of the item is known then this cost shall be reported. Where the actual cost of
reused items is not known then the cost may be estimated on the basis of replacement cost (i.e., the
cost of an equivalent new item).

Credit Code 20.3 Permanent Formwork, Pipes, Flooring, Blinds and Cables

At least 90% (by cost) of all permanent formwork, pipes, flooring, blinds, and cables in this project

either: -
. Do not contain PVC and have an EPD; or
. Meet Best Practice Guidelines for PVC.

Reused PVC products may be excluded from this credit.

Calculation Costs
In order to determine the project’s total cost of PVC products, the cost of the entire product (excluding

installation costs) shall be used in calculations; the percentage of PVC in the products is irrelevant. The
costs of non-PVC items shall also be calculated in the same way.

Products That Do Not Contain PVC

It shall be demonstrated that specified products used in the project do not contain PVC by the provision
of material safety data sheets (MSDS) or equivalent that describes the composition of the products, or
an EPD for the product. Compliance may be demonstrated with an industry-wide EPD.

Best Practice Guidelines for PVC
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A1.5.3

The Construction Team shall demonstrate that PVC products used in the project (as common uses of
PVC) meet the Best Practice Guidelines for PVC in the Built Environment. Compliance of a PVC
product to the Guidelines shall be demonstrated using any of the following options: -

. A valid audit verification certificate for each of the PVC products specified or used in the
project. The certificate shall clearly state the product name, compliance against the GBCA’s
Best Practice Guidelines for PVC, date of validity, auditor's name, and signature. The Auditor
shall be JAS-ANZ accredited.

o A product accreditation certificate from a Green Building Council of Australia accredited
scheme. The scheme shall clearly reference the guidelines in their standard.

Supporting Documentation
The Design and Construction Team are to provide documentation as outlined below. The Construction

Team shall review the design documents and ensure that the final documents include the following
items: -

. Total mass of steel used in the building.

. Details of steel that has been sourced from a responsible Steel Maker.

. Details of steel that have been supplied by a responsible Steel Fabricator.

. Percentage of steel reinforcement that has been produced by energy-reducing processes.

. Completed timber schedule.

. Completed PVC schedule.

. Steel Producer’s ISO14001 certificate.

. Details of Steel Fabricators membership of ASI Environmental Sustainability Charter.

. Energy-Reducing Processes Report from every reinforcing steel maker, explaining the

energy-reducing processes used in their steel making process and confirming that it is used
in the production of at least 60% of the reinforcement products they produce on an annual
basis. (See Polymer Injection Technology and Equivalency Protocol explanations in
Guidance). The report shall contain a summary of the life cycle assessment result for this
technology in accordance with the Equivalency Protocol.

. Confirmation from the Supplier stating, where relevant based on the credit criteria claimed:
- That they are a responsible steel maker, listing their compliance documentation.

- The total quantities (by mass) of structural and/or reinforcing steel supplied to the
building.

Credit 21 Sustainable Products

Credit Code 21.1 Product Transparency and Sustainability

The Project Team shall demonstrate that at least six percent (6%) of eligible products meet two (2) of
the following initiatives: -

. Reused Products;

o Recycled Content Products;

. Environmental Product Declarations;
. Third-Party Certification; or

. Stewardship Programs.

The percentage value of products that meet one of the specified initiatives shall be demonstrated by
calculating the Project Sustainability Value (PSV) and comparing it with the Project Contract Value
(PCV).

Product Sustainability Value (PSV)

To calculate the sustainable value, the dollar cost of the product shall be multiplied by a Sustainability
Factor (SF) that reflects the weighted benefit of the initiative.
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Product Sustainability Value = Product Cost ($)* X SF.

The project’s overall Project Sustainability Value (PSV) is then calculated as the combined value for all
compliant products on the project.

Project Sustainability Value = S All Products Sustainability Value.

*Only the percentage cost of the recycled content in a product should be entered into the calculator.
Sustainability Factors are not cumulative. Products which have two or more applicable sustainability
initiatives are to use the highest Sustainability Factor (SF) available to them only. Individual
Sustainability Factors cannot be added together.

Product Cost

Costs entered into the Sustainable Products Calculator can either include or exclude labour and
transport associated with that product. However, this shall be consistent for all costs entered. As such,
all individual product costs will either include or exclude labour and transport costs.

Where Project Teams are provided with some costs that include labour and transport, and some that
exclude it, it is acceptable to choose one approach (i.e. include or exclude these costs) and then adjust
the non-conforming figures accordingly.

Materials

The materials that are covered in this credit, include the following: -

. Loose furniture;

. Fixed furniture;

. Internal partitions;
. Assemblies;

. Joinery;

. Flooring;

. Wall coverings;

. Ceilings;

. Cladding;

. Masonry;

. Glazing;

. Ceilings;

. Timber;

o Steel;

. Concrete; and

. All other products or materials used in a project which could potential have a ‘Transparency

or Sustainability Initiative’, such as, insulation.

Reused Products

Reused products are items that are have been previously used and are incorporated in the project
without significant changes to the structure or function of the item.

Cleaning, making good, repairs, recovering and resurfacing are allowed.

Recycled Content Products

Recycled content items are items produced with recovered materials. The product’s value entered into
the calculator should be the percentage of the recycled content in the product by mass. For example,
if a product is worth $100 and 75% is recycled content, enter $75.
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Environmental Product Declarations (EPDs)

There are several independent EPD schemes operating globally, providing services associated with
the release and publishing of EPDs on behalf of scheme participants. EPD schemes can differ in format
and scope, including in the life cycle stages considered and whether the EPDs are independently
verified.

Only EPDs published by schemes that consider a minimum cradle-to-gate scope and include
independent verification are recognised in this credit. Published EPDs shall confirm compliance to
listed standards and include the scope considered, and by whom the EPD was verified.

This project recognises two (2) EPD formats as follows: -

o Products with a product-specific, third-party verified EPD.

For this format the following minimum requirements apply: -

. The EPD is issued in conformance with ISO 14025 or EN15804;
. The EPD shall be independently audited; and
. The EPD shall be based on a cradle-to-gate scope as a minimum.

Products with an industry-wide, third-party verified EPD.

For this format the following minimum requirements apply: -

. The EPD is issued in conformance with ISO 14025 or EN15804;

. The EPD shall be independently audited;

. The EPD shall be based on a cradle-to-gate scope as a minimum; and

. The product manufacturer shall be recognised as a participant in the EPD.

Third Party Certification

A product certified by a multi-criteria product certification scheme that is recognised as ‘Environmentally
Innovative’ by the GBCA: -

. Carpet Institute of Australia Limited — Environmental Certification Scheme.

. EcoSpecifier - GreenTag GreenRate.

o Australasian Furnishing Research and Development Institute — Green Tick.

. Good Environmental Choice Australia.

. The institute for Market Transformation to Sustainability — Sustainable Materials Rating
Technology.

Where 90% or more (by mass) of the components of an item can be categorised as ‘Environmentally
Innovative’, the product may be classified as entirely ‘Environmentally Innovative’ and may disregard
any non-compliant components.

Stewardship Programs

Product stewardship programs encourage projects and suppliers to share responsibility for the effective
reduction, reuse, recycling or recovery of products. Product stewardship also helps manage
environmental harm arising from the product when it becomes waste.

Products stewardship programs shall be demonstrated with a product stewardship contract. The two
types of Product Stewardship Contracts, for a leased item and a purchased item, are defined below: -

Product Stewardship Contract — Leased ltem

For this arrangement the following minimum requirements apply: -
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A1.54

. The contract shall be between a supplier and the building owner or tenant;

. The supplier shall agree to collect the item at the lease end for re-lease, re-use or recycling;
and

. The contract may not include exemptions which relate to timing, quality or quantity that will be

accepted for collection.

Product Stewardship Contract — Purchased Item

. Contract between supplier and building owner or tenant.
. Supplier agrees to collect item at the end of use for re-lease, re-use or recycling.
. Contract is not to include exemptions which relate to timing, quality or quantity that will be

accepted for collection.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Product Certification Certificate outlining the environmental credentials of the product.
. Environmental Product Declarations certificates.
. Completed Sustainable Products Calculator.

Credit 22 Construction and Demolition Waste

Credit Code 22B Percentage Benchmark

The Construction Team shall demonstrate that at least 90% of the waste generated during construction
and demolition has been diverted from landfill. Waste shall be reported in kilograms of waste per
square meter of GFA, as well as in percentage.

To calculate the amount of waste diverted from landfill, the Construction Team is to report the total

amount of waste generated (kg/m?®) and the total amount of waste diverted from landfill (kg/m?) and
report on the proportion diverted as a percentage.

Requirements for Waste Contractors and Waste Processing Facilities

All waste contractors and waste processing facilities shall either: -

. Hold a ‘Compliance Verification Summary’ issued by a Suitable Qualified Auditor, confirming
compliance with the Green Star Construction and Demolition Waste Operational and
Reporting Criteria; or

. Where waste contractors do not hold a ‘Compliance Verification Summary’, waste contractors
shall, at a minimum, disclose to the Project Team how much of the Reporting Criteria has
been implemented by that waste contractor. The waste contractor shall also indicate the
expected timeline for implementation of at least Part 1 of the Waste Contractors section of the
Reporting Criteria.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Waste Report - The cumulative waste report shall be generated from the monthly waste
reports provided by the waste contractor over the entire duration of construction and
demolition works. The monthly reports and supporting waste disposal dockets do not need to
be included in the credit submission.
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. Compliance Verification - Summary Compliance verification summaries from waste
contractor(s) and waste processing facilities as detailed in the Green Star Construction and
Demolition Waste Management Operational and Reporting Criteria - Auditor Verification
Guidance document.

. Disclosure Statement — from waste contractor outlining how much of the reporting criteria
(from the Green Star Construction and Demolition Waste Management Operational and
Reporting Criteria - Auditor Verification Guidance document) has been implemented by the
Waste Contractor. This statement shall also indicate the expected timeline from
implementation of at least Part 1 of the Waste Contractors section of the reporting criteria.

A1.6 LAND USE AND ECOLOGY

A1.6.1 Credit 24 Sustainable Sites

Credit Code 24.2 Contamination and Hazardous Materials

A comprehensive hazardous materials survey shall be carried out on any existing buildings or
structures on the project site, in accordance with the relevant Environmental and Occupational Health
and Safety (OH&S) legislation.

Where the survey identifies asbestos, lead or PCBs in any existing buildings or structures the materials
shall be stabilised, or removed and disposed of in accordance with best practice guidelines; or the
survey concluded that no hazardous materials were found in any existing buildings or structures on the
project site.

In addition to the Hazardous Materials Survey, a register and management plan shall be developed for
each type of hazardous material (lead, asbestos and polychlorinated biphenyls (PCSs)) found in
existing buildings. The register and management plans shall be developed and kept current, in
accordance with the applicable codes of practice for each type of hazardous material. The results of
the survey shall include: -

o Location of the hazardous material;

. Composition and type of material and the material friability;

. Risk to health based on the condition, potential disturbance and occupancy level; and
. Recommendations to control or further minimise risk to occupant health.

Where hazardous materials have been found on site they shall be stabilised or removed and disposed
of according to the standards listed in Table 24.1.

Where hazardous materials have been found on site, either a contractual commitment to stabilise or
remove and dispose of hazardous materials, or evidence that hazardous materials have been stabilised
or removed and disposed of, are acceptable methods of meeting the requirements of this criterion.

Hazardous Materials Relevant Standards or Legislation
Asbestos Occupational Health and Safety (OH&S) legislation and
relevant environmental legislation.
Lead AS4361 ‘Guide to Lead Paint Management'.

Polychlorinated Biphenyls (PCBs) ANZECC Polychlorinated Biphenyls Management Plan.

Table 24.1: List of Relevant Legislation and Standards Hazardous Materials Relevant Standards
or Legislation

Supporting Documentation

The Construction Team are to provide documentation as outlined below to demonstrate compliance.
The Construction Team shall review the design documents and ensure that the final documents comply
with the requirements outlined in this section.

. Hazardous Materials Survey.

o Hazardous Materials Management plan.
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. Clearance Certificate confirming that hazardous materials have been stabilised and/or
removed and disposed of.

A1.6.2 Credit 25 Heat Island Effect

Credit Code 25 Heat Island Effect

A target of at least 75% of the whole site area shall comprise of one or a combination of the

following: -

. Vegetation;

. Green roofs;

. Roofing materials, including shading structures, having the following: -
- For roof pitched <15°— a three-year SRI of minimum 64; or
- For roof pitched >15°— a three-year SRI of minimum 34.

. Only where the three-year Solar Reflectance Index (SRI) for products is not available, use the
following: -
- For roof pitched <15° — an initial SRI of minimum 82; or
- For roof pitched >15° — an initial SRI of minimum 39.

o Unshaded hard-scaping elements with a three-year SRI of minimum 34 or an initial SRI of
minimum 39;

. Hardscaping elements shaded by overhanging vegetation or roof structures, including solar
hot water panels and photovoltaic panels;

. Water bodies and/or water courses; or

. Areas directly to the south of vertical building elements, including green walls and areas

shaded by these elements at the summer solstice.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

3 Site Plan highlighting all relevant areas as referenced within the area schedule.

o Area Schedule listing the areas of each of the relevant site elements and where relevant, the
SRl values and referencing plan drawings for the site (highlighting relevant areas) and supplier
documentation.

A17 EMISSIONS

A1.7.1 Credit 26 Stormwater

Credit Code 26.1 Reduced Peak Discharge

The Civil Engineer shall demonstrate that the post-development peak event stormwater discharge from
the site does not exceed the pre-development peak event stormwater discharge, using a one (1) year
Average Recurrence Interval (ARI) specified in Table 26.1.

Climate Change Scenarios Design ARI
Climate change and adaptation assessment identifies that there is a
low risk of increased rainfall and/or flooding during the design life of the 1-year ARI
project.
Climate change and adaptation assessment identifies that there is a
medium or high risk of increased rainfall and/or flooding during the 5-year ARI
design life of the project.

Table 26.1 ARI for Different Climate Change Scenarios

Rainfall Data for Modelling Programs Using Continuous Simulation
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The following considerations for rainfall simulation shall be adopted: -

. Continuous simulation of a minimum of ten (10) years;
. A six (6) minute time step (intervals);

. Localised climatic sequences;

. Water balances; and

. Treatment train operation.

Management of stormwater peak flows may include one or more of the following techniques:

Stormwater reuse (including roof collection and use): -

. Infiltration to native soils, or otherwise, filtered through an appropriately designed soil and
plant stormwater treatment system, such as bio-retention;

. Stormwater evapotranspiration; and

. Water detention.

Credit Code 26.2 Reduced Pollution Targets

The Civil Engineer shall demonstrate that all stormwater discharged from the site meets the Option B
Pollution Reduction Targets listed in the Table 26.2 below: -

Reduction Target
Pollutants (% of the typical urban annual load)
OPTION A OPTION B
Total Suspended Solids (TSS)' 80% 80%
Gross Pollutants 85% 90%
Total Nitrogen (TN)?2 30% 45%
Total Phosphorus (TP)?2 30% 60%
Total Petroleum Hydrocarbons? 60% 90%
Free Oils® 90% 90%

Table 26.2 Pollution Reduction Targets

Notes: -

1) Load based on the following particulate size distribution (by mass): 20% < 20 ym; 20% 20-60
pm; 20% 60-150 pm; 20% 150-400 pm; 20% 400-2000 pum.

2) Load includes particulate and dissolved fraction.

Where any pollutant types listed are not relevant, they may be excluded from the criterion requirements.
The Civil Engineer shall provide justification as to why the pollutant type should be excluded.

Stormwater treatment performance shall be demonstrated for compliance by numerical modelling of
pollutant export. The Model for Urban Stormwater Improvement Conceptualisation (MUSIC) model
(CRCCH, 2005) is widely adopted for this purpose. Modelling shall be undertaken based on a
continuous simulation of catchment hydrology using models, parameters and methodologies in
accordance with the relevant local government requirements.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Calculation/modelling report by the Civil Engineer. The report should describe: -

- Software or calculation methods used.
- Data sets and tables that were applied.
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- Sizing of all stormwater treatment systems installed.

- Quantity of stormwater discharge to be addressed by each stormwater treatment
system (annually).

- Comparing the results of the pollutant export modelling/calculations with the Pollution
Reduction Targets in the relevant column of Table 26.2.

- If relevant, summarising how hydrocarbons and free oils have been addressed.

A1.7.2 Credit 27 Light Pollution

Credit Code 27.0 Minimum Requirement — Light Pollution to Neighbouring Bodies

The Electrical Design and Construction Team shall demonstrate that all outdoor lighting complies with
AS 4282:1997. The conditions shall be applied to all inhabited boundaries, apart from boundaries with
roads.

The boundary shall be taken as the site boundary, with no setback and no consideration of the location
of adjacent buildings (i.e. worst-case scenario). The in Column 3.C of Table 2.1 of AS 4282:1997 shall
be applied,

The system shall comply with both pre- and post-curfew requirements.
27.1 Light Pollution to Night Sky

The Electrical Design and Construction Team shall demonstrate that no external luminaire has an
upward light output ratio (ULOR) that exceeds 5%, relative to its actual mounted orientation.

The Electrical Design and Construction Team shall demonstrate that the ULOR provided or calculated
in the documentation, is relevant to the as-installed orientation of the luminaire. In the event that any
external luminaire is mounted in an orientation other than the one nominated by the manufacturer, the
ULOR shall be recalculated and provided by Project Team.

Supporting Documentation

The Design and Construction Team are to provide documentation as outlined below to demonstrate
compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. As Built drawings indicating the location of all external luminaires and showing the aiming
point and mounting orientation of all external luminaires.

3 Luminaire schedule for all external lighting, nominating the type, lighting distribution and
quantity of each luminaire and including the relevant photometric data showing that the
luminaires do not have an upward light output ratio that exceeds 5%.

A1.7.3 Credit 29 Refrigerant Impacts

Credit Code 29.0 Refrigerant Impacts

One Design and Construction team is to demonstrate that environmental impacts from refrigerants
leaking into the atmosphere are minimised, in accordance with one of the following requirements:

A. The combined Total System Direct Environmental Impact (TSDEI) of the refrigerant systems
serving the project, calculated in accordance with 29.1A, is less than 15;

B. The combined TSDEI of the refrigerant systems calculated in accordance with 29.1A is between
15 and 35; AND a leak detection system in accordance with 29.1B is in place

Calculating TSDEI

Total System Direct Environmental Impact (TSDEI) is a weighted average calculation methodology
which considers the leakage of refrigerants into the atmosphere. It considers the ozone depletion
potential (ODP) and global warming potential (GWP) of the refrigerants used, as well as the type of
refrigeration equipment used and the quantity of refrigerant.

The TSDEI is calculated by the Green Star Refrigerant Impacts Calculator.
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A1.8

Leak Detection Systems

Where the calculated TSDEI is between 15 and 35, any refrigeration equipment with a cooling capacity
above 50kWr shall be fitted with an automated leak detection system. Leak detection system(s) must
be designed in accordance with Section 4.8 and Appendix G of AS/NZS 1677.2:1998, Refrigerating
Systems - Safety Requirements for Fixed Applications.

In addition, an automated refrigerant recovery system which is linked to the leak detection system shall
be in place. The recovery system must be capable of recovering 95% (by weight) of the maximum
refrigerant charge. Refrigerants are to be pumped to a dedicated refrigerant storage tank. It is not
acceptable to pump refrigerant to other parts of the chiller or to portable storage cylinders.

The piece of equipment that is fitted with an automated leak detection system must be located in an
appropriately designed enclosure that makes leak detection possible. Essentially the piece of
equipment needs to be located in a space where the leaking refrigerant (which is typically heavier than
air) can fall to the floor, pool and build to a detectible concentration. If refrigerant is lighter than air, then
the opposite is needed (pooling on ceiling).

Supporting Documentation
The Design and Construction Team are to provide documentation as outlined below to demonstrate

compliance. The Construction Team shall review the design documents and ensure that the final
documents comply with the requirements outlined in this section.

. Completed Refrigerant Impacts Calculator including evidence supporting all claims and
calculations.

INNOVATION

A1.8.1 Credit 30A Innovative Technology or Process
To claim this Innovation criterion, the project team must show that an initiative is innovative by
demonstrating that the technology or process is hot commonly used in the state where the project is
located; within Australia's building industry; or globally, depending on the context of the Innovation
claimed.

A1.8.2 Credit 30B Market Transformation
To claim this Innovation criterion, the project team must show that the initiative substantially contributes
to the broader market transformation towards sustainable development in Australia or the world. It must
be shown that the initiative is not only being used in the building as a one-off solution but that the
initiative has led to market transformation or to increased adoption of the solution.

A1.8.3 Credit 30C Improving on Benchmarks
To claim this innovation credit criterion the project must demonstrate a substantial improvement to a
specific benchmark (environment, social, economic), addressed by an existing Green Star credit which
the project is targeting. A maximum of two (2) points may be claimed for each ‘Improving on Green
Star Benchmarks’ initiative.

A1.8.4 Credit 30D Innovation Challenge

To claim innovation under this criterion, projects must address an issue that is not included within the
Green Star — Design & As Built rating tool. This may be done in two ways:

Current Innovation Challenges
The project team demonstrates compliance with any of the Innovation Challenges listed on the GBCA
website.

New Innovation Challenge

The project team may address an issue not included within any of the credits in the existing Green Star
rating tools or an existing Innovation Challenge. Where this is the case, the project team may develop
an Innovation Challenge with the Principal and demonstrate compliance with that Innovation Challenge,
in order to claim an Innovation point.
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A1.8.5 Credit 30E Global Sustainability

To claim this Innovation criterion, the project team must demonstrate compliance with an approved
credit from another World Green Building Council (WGBC) member rating tool that covers a
sustainability topic that is not included in the Green Star — Design & As Built rating tool.

70
Manning Base Hospital Redevelopment — Stage 2, Taree, NSW
Design Development Phase Ecologically Sustainable Design (ESD) Report — Issue 1
S$2021048DesignDevelopmentRev1-mpr — October 27 2025



EMF GRIFFITHS — SUSTAINABILITY CONSULTANTS

APPENDIX 3

CLIMATE ADAPTATION PLAN
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EXECUTIVE SUMMARY

This Climate Adaptation Plan (CAP) provides an assessment of the likely climate change impacts to the proposed Manning
Base Hospital development to ensure the project is resilient to the impacts of climate change and natural disasters.

In accordance with the Health Infrastructure Design Guidance Note (DGN) No. 058 (Revision D, dated 18/07/2024), this
assessment has been carried out using data from the NSW and Australian Government across two (2) timescales: 2050
and 2070. Based on this risk assessment, proposed design solutions are noted within this report to mitigate such impacts
and damage to the project. The main climate change impacts and design responses that have been implemented within
the project are as follows: -

Increases in average temperatures and increased frequency and intensity of heatwaves — high-performance
double glazing, external sun shading has been included in the design to minimise external heat loads. The
building’s HVAC system is to be designed and sized to +1.72°C above AIRAH design temperature conditions to
account for future 2050 weather conditions.

Increased in blackouts from decreased grid network capacity during heatwave events — the building’s essential
services are provided with generator-backed power.

Increased intensity in extreme storm events may increase flooding impacts and lead to inundation of building —
project is located at RL 17.8m well above 1% AEP flood level (5.5m AHD) and probable maximum flood level
(9.4m AHD). Stormwater services have been designed for 1% AEP (1-in-100-year flood) to reduce risk of flooding.

Decreased humidity and increased evaporation may affect landscaping and amenity around the development —
rainwater captured and reused for landscape irrigation, low water and drought tolerant landscape vegetation with
subsoil drips and moisture sensors, high water efficient fixtures and fittings to reduce potable water consumption.
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SECTION 1.0 GENERAL PROJECT INFORMATION
11 INTRODUCTION

This Climate Adaptation Plan (CAP) assesses the risks associated with climate change and the external
surroundings of the proposed Manning Base Hospital. Based on the current and projected climate conditions of
the site, several risks specific to the project are identified and evaluated; outlining the potential direct and indirect
impacts likely to affect the proposed development. Recommendations are developed to address these risk items
through potential design responses to improve the project'’s resilience to climate impacts.

1.2 PROPOSED DEVELOPMENT

The project scope is to redevelop Manning Base Hospital in line with the validated service priorities in the current
Clinical Services Plan (CSP) including the master planning and delivery of the following: -

. A new Inpatient Unit will be constructed to provide new Inpatient Beds, replacing ageing infrastructure.
. Relocation and provision of a New Mortuary.

. Relocation and provision of Pathology and Pharmacy

. Enhanced connections to the existing campus

. New electrical substation

. Landscaping

COMMERCE STREET

PULTENEY-ST

4
iy,
R

Figure 1: Proposed Site Plan

1.3 STAKEHOLDER CONSULTATION

This Climate Adaptation Plan will be further developed with direct involvement and consultation of all relevant
stakeholders. These will include:

. Service Provider: NSW Health Infrastructure (HI NSW)
o Hospital Staff: Hunter New England Local Health District (HNELHD)
. Building Users: General Public and Community

Evidence of stakeholder consultation and a list of all stakeholders endorsing this Climate Adaptation Plan will be
provided in Appendix A once this stage of the process has been completed.
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1.4

CURRENT LOCAL CLIMATE

The MBH project is located within Taree, 0.5km northwest of the CBD. Climate data from the Taree Airport weather
station has been selected to closely describe the project’s climate characteristics and has been used to determine
the potential future climate risks. The average annual climatic conditions for Taree are presented in Table 1, based
on temperature and rainfall climate observations for the last thirty (30) years (1997 to 2025) for Taree Airport

(BoM, 2025) to align with baseline data for future climate projections (Section 1.5).

Climate Observation

Annual Average (1997 — 2025 Baseline)

Mean Annual Temperature (°C)

18.45°C

Mean Maximum Temperature (°C)

24.2°C (Summer: 28.4°C; Winter: 19.3°C)

Mean Highest Temperature (°C)

45.7°C (February 2017)

Mean Minimum Temperature

12.7°C (Summer: 17.9°C; Winter: 7.2°C)

Mean Lowest Temperature (°C)

-4.0°C (July 2002)

Mean Number of Days Above 30°C 45,5 days
Mean Number of Days Above 35°C 6.8 days
Mean Number of Days Below 2°C 6.4 days
Mean Solar Exposure (MJ/m?) 16.9 MJ/m?
Mean Relative Humidity (%) 58 - 75%
Mean Annual Rainfall 1183.3 mm
Number of Rain Days (Rainfall > 1mm) 102 days
Number of Rain Days (Rainfall > 10mm) 32.2 days

Annual Forest Fire Danger Index (FFDI)

4.85 (2 days with FFDI > 50)*

Table 1: Current Climate Observations for Taree Airport.

Notes:

* FFDI derived from estimates for three stations in the region: Lismore, Casino and Coffs Harbour. The
average annual FFDI estimated for 1990-2009 is lowest in Coffs Harbour (3.3) and highest in Casino
(6.4). The highest average FFDI occurs in spring and the lowest in autumn. Severe fire weather
conditions (FFDI > 50) are estimated to occur on average 2 days per year at Casino but are rare at
Lismore and Coffs Harbour. Spring is the peak season for extreme fire weather conditions in Casino
(NSW Office of Environment and Heritage, 2014).

Taree experiences a humid subtropical climate with hot summers and mild winters. In summer, average
temperatures range from 26-28°C and in winter, average temperatures range from 6.7-8.2°C. Long-term
records indicate a gradual increase in temperatures in the region with more sustained warming occurring
in recent decades. Temperature extremes occur sporadically, especially during summer months. Much
of Taree experiences 6.8 days each year with a maximum temperature above 35°C; and similarly, 6.4

Rainfall tends to be consistent throughout the Taree region. Taree’s average rainfall is 1,183 mm.
Monthly average rainfall is over 45mm with over 100mm during Autumn and Spring. Annually, 32.2 days
receive more than 10mm of rainfall and 11.1 days with rainfall > 25mm. It should be noted that the region
has experienced higher-than-average rainfall in recent years due to prevalent La Nina weather patterns.

141 Current Temperature

days per year with minimum temperatures below 2°C.
14.2 Current Rainfall
1.4.3 Current Flooding

Historically, the lower Manning River catchment has been subject to relatively frequent flooding events.
The three largest floods on record occurred in 1866, 1929 and 1978. In more recent years, large flood
events have occurred in 1990 and 2011, with a smaller event in 2013 (BMT WBM, 2016). In May 2025,
the Manning River catchment, including Taree and surrounding areas, experienced a record-breaking
flood event, peaking at 6.5 metres (exceeding previous 1929 record of 5.6 metres) (George et al, 2025).
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The proposed Manning Base Hospital is not located along the Manning River. However, BMT WBM
(2016) mention that flooding in the catchment is known to cause extensive flood damages and
considerable disruption to residents as access roads readily become inundated, isolating people and
properties.

14.4 Current Fire Weather

The risk of bushfire in any given region is based on four key parameters: extent of vegetation (fuel), the
fuel needs to be dry enough to burn, the weather needs to be favourable for fire to spread, and there
needs to be an ignition source. The Forest Fire Danger Index (FFDI) is used to quantify fire weather with
combined observations of temperature, humidity and wind speed and an estimate of the fuel state.

Fire weather is classified as ‘severe’ when the FFDI > 50. FFDI values < 12 indicate low to moderate fire
weather. The average annual FFDI for Taree is 4.85; severe fire weather conditions are estimated to
occur approximately one to two days per year on average in Taree [days with FFDI > 50]. The highest
average FFDI occurs in spring and summer. This can present key concerns and impacts to buildings in
bushfire prone areas, especially for those exceeding three (3) storeys. Larger buildings can expect
greater exposure to convective and radiant heat as well as ember attacks. Due to their larger population
of building occupants, egress becomes an issue and places a higher load on road infrastructure during
evacuations.

As shown in Figure below, the Manning Base Hospital project is not located within bushfire prone land.

(NS~

TAREE

* Click here for the user guide for this mapping website -
MIDCOAST e Click here for Council's Web Site

. ‘ council * Conditions of Use

Figure 2: Taree Bushfire Prone Land Map (MidCoast Council, 2023)

CLIMATE CHANGE SCENARIOS

According to the IPCC Sixth Assessment Report (IPCC, 2022), Australia is already experiencing impacts from
recent climate change, including greater frequency and severity of extreme weather events. Therefore, it is
important to understand the climate change impacts under the ‘most likely’ and ‘worst’ case for the proposed
Manning Base Hospital redevelopment at Taree.

Two (2) future timescales have been adopted for this Climate Adaptation Plan, 2050 and 2070. These timescales
have been chosen based on the expected lifespan of a building of sixty (60) years, which should fall within these
two (2) years. The ‘East Coast Cluster’ report, developed by CSIRO and the Bureau of Meteorology, presents
future climate projects across these two (2) timescales for the East Coast (South) region, including Taree (CSIRO
and BOM, 2015).

The greenhouse gas emissions discussed are those influenced by human activities (anthropogenic).
Anthropogenic greenhouse gas emissions could be increased, reduced, or remain constant into the future. The
IPCC AR6 (IPCC, 2022) now defines these scenarios as Socio-economic Pathways combined with
Representative Concentration Pathways (SSP-RCP) to reflect different assumptions and emissions trajectories
based on different socio-economic, geopolitical and technological trends together with future concentration of

4
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global greenhouse gas emissions trajectories. No scenario is deemed more likely than the others and there is due
consideration of current global mitigation strategies and use of future technologies that would lead to a ‘Middle of
the Road’ scenario. However, the SSP3-7.0 scenario (high emissions future) pathway has been chosen for this
assessment: -

SSP5-8.5 — a 'Fossil-fuelled development’ narrative under which emissions rise rapidly to roughly double present
levels by 2050, a rate now considered to be unrealistically high. This is consistent with warming of 3.3 to 5.7 °C
at 2100 relative to pre-industrial times.

SSP3-7.0 - a ‘Regional Rivalry’ narrative under which emissions continue to rise, to roughly double present levels
by 2100. This is consistent with 2.8 to 4.6 °C of global warming at 2100 relative to pre-industrial times. It is often
used as a ‘high emissions’ scenario since SSP5-8.5 is widely considered to have unrealistically high emissions.

SSP2-4.5 — a ‘Middle of the Road’ narrative under which emissions start to fall in the middle of the century. This
is most similar to current global emissions reductions policies and pledges (assuming that they are met), leading
to around 2.1 to 3.5 °C of global warming at 2100 relative to pre-industrial times.

SSP1-2.6 — a ‘Sustainability’ narrative under which there is an immediate reduction in emissions and a rapid
transition to ‘net zero’. This SSP is likely to keep global warming to below 2 °C relative to pre-industrial time (the
main goal of the Paris Agreement).

Climate Change in Australia, 2024. Available at: https://www.climatechangeinaustralia.qgov.au/en/changing-
climate/future-climate-scenarios/qreenhouse-gas-scenarios/

There are many Global Climate Models, which provide climate projections based on the above RCPs. Variations
between models may be attributed to the use of different global data sets, or the ability to represent certain
interactions, such as those between the ocean, atmosphere, and land. The Global Climate Models applied in this
report are from the sixth Coupled Model Intercomparison Project (CIMP6), which formed part of the latest IPCC
Assessment Report (IPCC, 2022).

1.6 CLIMATE CHANGE PROJECTIONS

To assess the different risks posed by climate change to the Manning Base Hospital redevelopment, two (2) time-
scale climate scenarios developed by CSIRO and the Bureau of Meteorology (BOM) were used in alignment with
the Australian Greenhouse Office (AGO) Guide (Sections 4 — 6) and the ISO 31000 Standard.

Table 2 summarises the projected impacts of climate change across two (2) timelines: the near future 2040-2059
(referred to 2050) and far future 2060-2079 (referred to 2070). These projections are generalised for the ‘East
Coast (South) Cluster region for RCP85 as defined by the CSIRO and BOM (2015)
(https://www.climatechangeinaustralia.gov.au/en/projections-tools/regional-climate-change-explorer/sub-
clusters/?current=ECNC&popup=true&tooltip=true). Additional climate change projections representative of the
NSW Hunter region have also been sourced from the NSW and ACT Regional Climate Modelling (NARCIiM)
project (sourced from NSW Office of Environment and Heritage
https://www.climatechange.environment.nsw.gov.au/projections-map). NARCIIM provides projections for the
2030-2049 and 2060-2079 time periods and focuses on the SSP3-7.0 emissions scenario.

The Australian Rainfall and Runoff Guidelines (2019) was used to inform the rainfall projections in conjunction
with those from CSIRO and BOM (2015) and NARCLiM.

Climate Projections (Change Relative to 1997 — 2025 Baseline)
2050 2070
SSP3-7.0 SSP3-7.0

Climate Variable

Increase by 1.72°C Increase by 2.41°C

Mean Temperature Change (°C)

(ranges between 1.1°C to 2.8°C)

(ranges between 1.6°C to 3.6°C)

Maximum Temperature Change
(°C)

Increase by 1.82°C
(ranges between 1.1°C to 3.1°C)

Increase by 2.43°C
(ranges between 1.6°C to 3.8°C)

Minimum Temperature Change
(°C)

Increase by 1.72°C
(ranges between 1.1°C to 2.6°C)

Increase by 2.50°C
(ranges between 1.6°C to 3.6°C)

Extreme Temperature (Days per
Year over 35°C)

Increase by 7.31 days
(ranges between 3.4 to 16.9 days)

Increase by 11.09 days
(ranges between 5.8 days to 22.2
days)

Extreme Temperature (Days per
Year below 2°C)

Decrease by -0.89 days
(ranges between -9.8 to -5.2 days)

Decrease by -9.6 days
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Climate Variable

Climate Projections (Change Relative to 1997 — 2025 Baseline)

2050

2070

SSP3-7.0

SSP3-7.0

(ranges between -11.7 days to -7.5
days)

Mean Annual Rainfall Change
(%)

Decrease by -13.74%
(ranges between -26.1% to 11.9%)

Decrease by -9.59%
(ranges between -20.5% to 16.2%)

Extreme Rainfall

Extreme rainfall events will tend to increase in intensity

Drought

Time spent in drought conditions to increase

Bushfire Weather (Number of
Severe Fire Danger Days; FFDI
> 50)

Increase by 0.79 days
(ranges between -0.30 to 1.8 days)

Increase by 1.17 days

(ranges between -0.2 to 2.8 days)

Solar Radiation (%)

Increase by 0.65%
(ranges between -0.54% to 2.97%)

Increase by 0.57%
(ranges between -1.30% to 3.09%)

Relative Humidity (%, Absolute)

Decrease by -0.94%
(ranges between -2.23% to 0.91%)

Decrease by -1.19%
(ranges between -3.48% to 1.51%)

Wind Speed (%)

Increase by 0.70%
(ranges between -1.10% to 4.44%)

Increase by 1.07%
(ranges between -0.70% to 5.38%)

Sea Level Rise (m)

Increase by 0.14m
(ranges between 0.10m to 0.19m)

Increase by 0.66m
(ranges between 0.45m to 0.88m)

1.6.1

1.6.2

1.6.3

1.6.4

Table 2: Summary of Current Climate Change Projections.

Mean Temperature

The current baseline data (1997 to 2025) for Taree shows mean annual temperatures of 18.45°C with
maximum summer temperatures of 28.4°C. Outdoor air temperatures are projected to increase due to
continued warming. Under SSP3-7.0, Taree is projected to record an increase of 1.1 to 2.8°C by 2050
and will continue to increase by 2070 between 1.6 to 3.6°C.

Extreme Temperature

Currently, the site experiences on average 6.8 days over 35°C and 6.4 days below 2°C. Peak
temperatures will become more frequent and the number of days below 2°C will decrease. It is projected
that by 2050, the number of days over 35°C will increase by 7.31 days and the number of cold days
decrease by 0.89 days. By 2070, these numbers are projected to increase by 11.09 days and decrease
by -9.6 days under the SSP3-7.0 scenario (NARCLiM, 2025).

Solar Radiation and Relative Humidity

Given the intensification of peak temperature events, solar radiation and relative humidity will have
minimal changes across the two (2) timeframes of consideration. Compared to current annual solar
exposure (16.9 MJ/m?), by 2050 this is expected to increase by 0.65% and decrease by -0.57% in 2070.
Based on BOM (2025) data, current mean relative humidity is between 58 — 75% which is expected to
decrease by -0.94% in 2050 and by -1.19% by 2070.

Mean Rainfall

CSIRO and BOM (2015) anticipates with high confidence that the natural climate variability will be the
key driver of rainfall changes in the next few decades. Average rainfall between 1997-2025 for Taree is
1,183 mm. Taree is projecting a decrease in annual mean rainfall, most likely to occur during Winter,
Summer and Autumn, with a slight increase in Spring. By 2050, there is a projected -13.74% decrease
in mean rainfall, however with greater variation amongst the seasons. By 2070, mean rainfall is projected
to decrease by -9.59%.
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Annual rainfall is projected to remain variable throughout the next decade with marked seasonal
decreases. By 2050, there are projected decreases in Winter (22.1%), Summer (-13.3%), and Autumn
(-11.5%) with increases in Spring (1.5%). By 2070, there are projected decreases for all seasons: Winter
(-15.7%), Autumn (-6.9%), Summer (-2.9%) and Spring (-1.4%). There is a low degree of confidence to
reliably determine the direction of rainfall projections as they are more difficult to model due to the
complexities of weather systems that generate rain. These projections highlight the potential need to
consider the risk of both drier and wetter climate in the impact assessment.

1.6.5 Extreme Rainfall and Storm Events

Mean rainfall for the Taree region is projected to decrease annually with increased seasonal variation.
However, there is high confidence that the intensity of extreme rainfall events will increase. The
magnitude of change and the time when any change may be evident against natural variability cannot
be reliably estimated.

Wind speeds along the East Coast South region are expected to increase by 0.70% by 2050 and 1.07%
by 2070. According to regional studies, increases in the proportion of the most intense storms are likely.

1.6.6 Bushfire Weather

Under SSP3-7.0, the frequency and duration of harsher fire-weather climate and drought events are
likely to increase. The Manning Base Hospital is located within the Taree CBD, but away from bushfire
prone land. Currently, the site experiences 2 days with FFDI > 50. severe and average fire weather is
projected to increase by 0.79 days with FFDI > 50 in 2050 and 1.17 days with FFDI > 50 by 2070 (refer
to Figure 4 below). Although these changes are relatively small in magnitude [no more than one (1) day
per year on average], they are projected in prescribed burning periods (Spring) and the peak fire season
(Summer).

While the likely impacts from bushfires relate to the effectiveness of a hospital being able to deliver its
service, i.e. serving the health needs of its patients and the community; given the relatively low increase
in the frequency of bushfires in the area and low future increase, this climate impact is not expected to
result in a ‘high’ or ‘extreme’ risk for the Manning Base Hospital redevelopment. However, the potential
risks and impacts to the occupants and staff from nearby bushfires will be considered.
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Change in number of severe fire weather days (days where the Forest Fire Danger Index is over 50)
0 1 3 5 4 9 1 13 15

The interactive climate projections map displays projected changes to NARCLiM2.0 climate variables across
NSW and the ACT in a regional and grid view.
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Figure 3: Changes in Number of Days a Year FFDI > 50 for 2060-2079 for Taree, NSW (NARCIiM)
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Sea Level Rise and Flooding

Sea levels will continue to rise during the 21st century. The Taree CBD is located 1km from the Manning
River. While sea level rise is more likely to impact coastal cities, future increases to river levels may pose
a risk to surrounding low-lying areas. By 2050, the projected range of sea level rise at the coastline is
0.10 to 0.19 m above the 1986-2005 level. As the century progresses up to 2070, sea levels are projected
to rise between 0.45 to 0.88m.

Across the Hunter region, extreme rainfall and storm events are projected to intensify throughout the
next century. The Manning River flood study conducted by BMT WBM in 2016 assessed the potential
impact of climate change on flood behaviour by undertaking sensitivity analyses on design events with
projected sea level rises of 0.28m by 2050 and 0.98m by 2100.

The Manning Base Hospital is located on a hill with its highest point being 28.3m AHD and its lowest
point being 17.8m AHD (Enstruct, 2022). Based on Manning River Flood Study (BMT WBM, 2016), the
calculated flood levels at Martin Bridge for 1% AEP flood level is 5.5m AHD and the Probable Maximum
Flood (PMF) level is 9.4m AHD. Therefore, the site is not affected by the 1% AEP storm event and thus
the project is not likely to be affected by large scale flooding (as shown in Figure 5 below) and there is
low risk of inundation due to sea level rise in the near-term and long-term future

]
2y

Y

EPARER

Figure 4: 1 in 100 Year Flood Event (1% AEP) and Probable Maximum Flood (PMF) for York
Street, Taree NSW (MidCoast Council, 2025)
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SECTION 2.0 CLIMATE CHANGE RISK ASSESSMENT
21 RISK ASSESSMENT GUIDELINES

A risk assessment has been undertaken to identify the possible risks associated with the Manning Base Hospital
redevelopment due to climate change across two (2) timeframes (2050 and 2070). Several risks specific to the
project have been identified and assessed in accordance with the following relevant standards and guidelines: -

. The climate change risks to the project have been assessed in line with the methods recommended in
the Australian Greenhouse Office (AGO, 2006) Climate Change Impacts and Risk Management: A Guide
for Business and Government.

. The risk management of climate change as well as the implementation of plans for suitable and effective
adaptation in accordance with AS 5334:2013 Climate change adaptation for settlements and
infrastructure.

. The risk assessment approach set out in ISO 31000:2009 Risk management — Principles and Guidelines

to assess climate change risks.

The NSW Health Infrastructure Climate Risk Assessment and Adaptation Tool has been used to evaluate risk
items upon the likelihood of the risk occurring (Table 3) and the consequence of the risk if it were to occur (Table
4). These results are combined using NSW Health Infrastructure Climate Risk Matrix to determine the risk priority
level (Table 5) for a given risk item and the level of attention it requires to address this risk. Upon completion, a
climate action plan is developed to provide recommended adaptation design to respond to the climate hazards
and improve the project’s resilience to climate change (following guidance from ISO 14090:2019 Adaptation to
climate change — Principles, requirements and guidelines, and ISO 14091:2021 Adaptation to climate change —
Guidelines on vulnerability, impacts and risk assessment).

Select Timescale (based Probability (based Longer term

on PD2022_023) on PD2022_023) recurrent events
A Several times a o May occur several
Almost certain Greater than 97%
month times every year
Likel Monthly, or several  |At least 70% but less(May occur once in 5
Y times a year than 97% years
. ety vnial At least 30% but less|May arise once in 25
Possible times over a three- o
than 70% years
year period
Unlikely Once every three At least 3% but less (May arise once in 25-|
years than 30% 50 years
Less frequent than . .
Rare once every three Less than 3% LTI 07 C il it
years next 50 years

Table 3: Likelihood Rating Tool (as per NSW Health Infrastructure Climate Risk Assessment and
Adaptation Tool).
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Catastrophic

Moderate

Patient Safety

Clinical Care and |Unexpected multiple patient deaths unrelated
tothe natural course of the ilness.

Unexpected patient death or permanent
losstreduction of bodily function unrelated to the
natural course of the iliness.

Unexpected temporary reduction of patient’s bodily
function unrelated to the natural course of the
iliness which differs from the expected outcome.

Increase in the Patient’s care level, unrelated to the
natural course of the iliness.

First Aid provided to patient unrelated to the natural
course of the illness.

Maijor di ions in healthe

Occasional orIngslem

Complete fai hutd

of health

events or systemic failures

especially for chronic and emergency

Temporary di

in patient care,
efficiency; increased wolkload for healthcare staff

. Minar impact on healthare

Minor i itical climate
hazard nfrastructure maintenance. Slight

on healthcare

delivery; ternative solutions;
limited impact on overall patient health

service delivery and patient outcomes:

hazard

Deeath or critical injury with long-term or permanent
incapacitation for 3 person from an extreme weather
event or climate hazard

Major injury with no long-term or permanent
: ek -

P ¢
eutreme weather event or climate hazard

(or persons) from an extreme weather event or climate
hazard

Poll P emissions event that results inharmto | Pollution or emissions event that results in harm to
Health of the i h the i i jrment felt in the surrounding communily Some Impairment fel in| Pallution or emissions event that results inminor Palluti
Population i i Long term i i ity. Long iati Minor Minimal
Deaths or ortiea njures withlong:term of _ | required. Major breach of en\monmental law or tequired. Major breach of lawor  [remedial aoti jred action required
i itati i Iitigation regulation with likely major litigation
from an extreme weather event or climate Minor injury, requiring medical treatment to a person injury, requiti i to

aperson (o persans) from an extreme weather
event

services

Service Delivery
emergency health services

pressure on health services

Unplanned cessation of critical state-wide
program of service, of multiple programs and

Critical programs or services affecting the
health and safety of people are ceased for

Significant climate-related deterioration in
population health results in significant

Unplanned cessation of a critical service or program
availability within 3 Service Area with possible How on
to other locations.

=

of servi ing the health and
safety of peaple are reduced for emergency health
services.

Major climate-related deterioration of population
health results in major pressure on health services.

and
ipla losati le b |

or community service

Considerable climate-related deterioration of

program delays localised
to deparlmenl of community service

Minimal effect on service delivery, no critical
functions or services are affected

in population health has

Minor cli lated health

population health resultsinp
health services.

in pressure

litle impact on health services.

construction priorities

Reputation

construction

Failure to meet critical planning and

Sustained adverse statewide publicity.

Significant loss of public confidence, loss of
reputation andfor media interest across NSW |

Possibility of project cancellation during
planning phase of major re-design during

Loss of soial license to operate

Failure to mest a significant number of planning and
construction priorities

Sustained adverse region wide publicity requiring
external intervention. Significant loss of public
SuppoIt or opinion within NS

Maior impact on social license ta operate

Failure to meet a number of planning and
construction priorities

Increasing adverse publicity at a regional level.
ignifi of public inion within the

local region

Moderate impact on social license t operate

Failure to meet one or more planning and construction
pricrities

Adverse publicity at alocal level. Periodic loss of public

Occasional adverse local publicity

the

Minor impact on social license to operate

operate

Work Health &

Fatality or incapacitation to one or mare
employees, supplier personnel whilst on

Serious injury to multiple employees whilst on
business, or suppliers on NSW Health property

Minor injuries to multiple employees whilst on
business, or suppliers on NSW Health praperty o

Minor injury to an employee whilst on business, or a

Injuries or ailments not requiring immediate

serious litigation, fines and prosecution.

CETe Y |
litigation.

prosecution andior moderate fine possible.

Safety business, or suppliers on NS Health AR s o supplier an NSW Health property medical treatment

serious injuryto an individual employee

property

Significant impact on mastor ll our pecple. | 255 ©F ke specialistteam(s) o signifioant adverse | Some impact on ourpeopleinmore thanone team o oo o impact  Litle to na impact on a minimal

Beople dnd impact on our people in more than one team proportion of our people
Culme feoatstmlackicf stledmorkloioelo Short-term lack of skilled workforce available to f’ﬂf’:’éﬁ’di a:::.o’: n:::u:»k::mer::::\a;::’:nal k U jnipeisic forkforce is sufficient to undertake intain 3l
undertake or maintain core funetions 3 Of shiieCyorkiofoe aval dnotons.onever, s P i and service delivery RN i
undertake or maintain core functions funetions required or requested service delivery functions
o ; ; Isalated and short-term (les5 than 24 hours|

Significant, permanent damage to, or Extensive damage to infrastructurefassets of i mfles: )
infrastructurefasset disruption or damage 3 5

completeloss o nfrastructuretassets of | sgnicant valuedortoalty requiing majo repais. : 3 ho permanent damage , andior nto

Infrastructure 8 recoverable by repair and maintenance, or LCpet ;

significant limited access to o from health service ek distuption of up to two hours. Minar wark only required. | assets.
implementation of anather initiative from the

relocation or premature renewal. facilities for 2 days or more. ment 5 Rt
organisation’s business continuity plan.

Long-ter m environmental impairment felt in o
large scal Bng A e e e mnc"o'ns Long |Impacts extemal ecosystem. Some remediation
& L 90 : ; 9 |required. Breach of environmental ay or regulation | Short lived or“contained’ - Minor [ R i g i or 3 highly
; 4 * | term remediation required. Major breach of ed nLoon : ; X X
Performance | environmentallaw or regulation resultingin [ """ fajort ] o repart to authrity with remedial actions likely to be required localised event that s well contained.

Table 4: Consequence Rating Tool for Public Utilities (as per NSW Health Infrastructure Climate Risk
Assessment and Adaptation Tool).

Likelihood

Consequence

A D

Moderate

Minimal

B E
c H
F I
G L

o|Zz|=|X

Extreme (A-E)

High (F-K)

Medium (L-T)

Low (U-Y)

Table 5: Risk Priority Rating (as per NSW Health Infrastructure Climate Risk Assessment and
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The following table outlines the prominent climate changes likely to affect this project and the appropriate design responses to mitigate the impacts for 2050 timeline: -

Building has incorporated passive design elements to

Manning Base Hospital, Taree NSW
Climate Adaptation Plan — Issue 1

s$2021048capRev1-mdr — October 22 2025

minimise mechanical cooling loads through reduced
external heat gain: -
Iprgl?fg?ﬁar:ge th(leevt;:rm;l ol ® High performance double glazing and building -
buildings  leading  to % 5 g fabric (insulation). 5 § g
reduced comfort levels for = g £ |e External sunshading to reduce radiant heat. = = -
building occupants and w . . >
Increased mean health concerns . Landscaping and vegetation.
HI NSW
temperature .
) 1.72°C (range of (Service Project designed to be 10% more energy efficient than
.1. Increasmg 1.1°C to 2.8°C) Provider) NCC2022 Section J.
intensity and
frequency of
hegtwavg Increased  instances of HNELHD The project is designed to be all-electric with provisions for
and extreme | EXtreme heat d (Building © solar PV panels to reduce reliance on electricity grid.
(average number of | €N€rgy o an Staff) 2 = £ > <
heat events days above 35°C) | telecommunications 2 5 | 2 |Th ) ) f 1000 KVA substati Level 2. | 2 S z
leading to: network failure  (e.g Patients @ 3 S e propct conS|stsl of 1000 k substation on Level 2. = S s
7.31 days (range of blackouts | brownouts. (Building S S | = | Building is to be provided with diesel generators for back-up | 5
3.4 10 16.9 days) etc.) impacting o erations users). power which will cater for all associated essential / critical
) imp gop care services.
Increased stress on vital
equipment and services
(e.g. HVAC and other o | Mechanical services are designed to accommodate future >
> — —_— —
plant) leading to greater D 9 g 2050 increases in dry bulb temperatures for critical and non- | £ o g
maintenance  demands = g £ | critical services (i.e. +1.72°C above AIRAH design | € s |
and higher frequency/ W | conditions) >
higher scope replacement
requirements.
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Project includes provisions for solar PV panels to reduce
reliance on electricity grid.
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Increased energy and o 2 IS @ o
water demand across the 2 o = 2 S 3

. . . . ! o S L . . . €N = o
site resulting in higher 3 B @ | The design is provided with diesel generators for back-up 2 £ -
operational costs o = = power which will cater for all associated essential / critical o =

care services.

Greater instances of
material degradation to Q@ 2 = . ) > o
facades, structures, and B g S | Project has selected exte_rpal_roof, wall and roo'rs materials | @ S z
surfaces, resulting in 2 3 B which will maintain durability in response to projected = = S
higher replacement and o = | = | climate change conditions. ]
maintenance costs

Impacts to landscaping % 5 g Landscape will feature low water and drought-tolerant plant %‘ 5 .
and plantings, reducing a £ S | species with subsoil drip irrigation. Rainwater to be = £ 3
the amenity of the site g = § captured and reused for landscape irrigation. 5 =
Increased stress on vital Mech_anical ser\_/ices are designed to accommpdate fu_ture
equipment and services ° t2020 :jncr_eas%s |r]tgryd%gtl_b terlnperatures. E_Itec}trlc?l sefrwi:es -

> = o be designed with additional spare capacity / safety factor. | 5 =
(for exlample,I el_evators o _% é g p pacity ty g .g %
Srgateg ant) earg;ngonstg - = & | Project consists of 1 000 kVA substation on Leyel 2'. Diesel | 5 = -
demands generators are provided for back-up power which will cater
for all associated essential / critical care services.
13
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> >
buildings, infrastructure, = £ & | Site located away from bushfire prone land. = 2 g
assets, equipment and c s - c s —
public spaces > >
Site is located away from bushfire prone land, however,
. . s > . potential impacts to occupant health due to reduced air | > .
Reduced air quqllty W't.h'n g e 2 | quality from nearby bushfires. L o 2
internal areas, impacting = é s = é 5
occupant's health > Monitoring of nearby bushfires within surrounding area >
should be considered and evacuation measures in place.
- HINSW
Leading to a loss of (Service o g = o g =
Provider o £ i & £
2. Increasing cultural heritage sites ) @ é g | Not Applicable. 4 é 3
intensity and Increase in number - HNELHD
frequency of ) o
- of severe fire danger (Building
bushfire
events daysby 0.79days | Smoke and embers Staff) 3| s 2 3| 5 .
leading to: impacting ventilation and = £ | § | Siteis located away from bushfire prone land. = = 3
air-conditioning systems |_  patients 5 = 5 =
(Building
users).
An accumulation of ash in > . > o
roof drainage leading to g o 2 o ) 2 o 2
drainage and structural = é S Site is located away from bushfire prone land. = é 3
concerns > >
Increased demand on the > . > o
building as a designated g o g Increased bushfire activities in surrounding areas may give g o g
‘safer place’ or = s = | rise to number of patients but considered low risk. < s -
evacuation centre > >
14
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@ i 9 -in-
Roof drainage not HI NSW %, £ g Stormwater designed for 1% AEP (1-in-100 year flood). % s .
o, . . i X o = X
prowd_l ng sufficient (Ser\_/lce = B 8 | Rainwater harvesting has been proposed for use in irrigation = é 3
3 ; . capacity Provider) = = | 2 | of landscaped areas >
3. Increasing | Mean  rainfall to P :
intensity  of | gecrease by -
extreme 13.74% (range of - HNELHD
rainfall 26.1% to 11.9%) _ o (Building
Ievedrjts o with greater Dralnage.capacny issues Staff) - o € o
eading fo- seasonal variation }‘or buildings and hard Patients e o | 3 | Stormwater designed for 1% AEP (1-in-100 year flood). | & S 2
andscaping resulting in - = ) k=] . : . = £ o
o (Building c ° ® | Area of impervious areas for site have decreased. c s —
damage to buildings and users) ) ‘§3 = S
equipment ’
Site is not expected to be impacted by large scale regional
Full or partial damage to HI NSW > 1) g | flooding given it is located at RL 17.8m and above 1% AEP | >, o
4. Increasing buildings, infrastructure, (Service 2 g 2 | flood (5.5m AHD) and PMF levels (9.4m AHD). 2 2 2
intensity and assets, equipment and Provider) = | 3 2 | 5|~
frequency of public spaces = = Stormwater designed for 1% AEP (1-in-100 year flood). Site -
extreme has decrease in impervious areas.
rainfall Forecast to HNELHD
resulting i increase in intensity (Building
flooding Increased  levels  of Staff) °
events rain/moisture penetration Patients %‘ ® g Site is not expected to be impacted by large scale regional %‘ 5 o
leading to: in the building and (Building = 3 E flooding given it is located at RL 17.8m and above 1% AEP | = £ E
facades affecting users). 5 | € | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5| =
durability and functionality
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Drainage capacity issues > L g | Stormwater designed for 1% AEP (1-in-100 year flood). | > -
for bugiJI dingg ar¥ d hard 2 g 2 | Area of impervious areas for site have decreased. i) e 2
. = B [} = s -
landscaping > = = | Rainwater capture provided on-site. >
Floodwater intrusion > Q E | Site i t ted to be i ted by | | ional >
increasing degradation of ) o 3 Ite 1S not expected fo be Impacted by large scale regiona ) S 2
building materials _(for = 3 s flooding given it is located at RL 17.8m and above 1% AEP | = £ 5
examp?e foundations) S 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
[0)
Higher frequency repair %‘ © g Site is not expected to be impacted by large scale regional %‘ 5 .
or replacements for = 3 g flooding given it is located at RL 17.8m and above 1% AEP | = £ 3
assets and equipment 5 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
= % € | Site is not expected to be impacted by large scale regional = =
i i ] o Q
SD;;TQ:’” of sewerage = | o § flooding given it is located at RL 17.8m and above 1% AEP | = | £ §
5 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
()
Lnuﬁfgi?,segfzmggg Onnaizg %‘ ® g Site is not expected to be impacted by large scale regional %‘ 5 =
afor | acer A = | 8 | 5 |flooding givenitis located at RL 17.8m and above 1% AEP | = | £ | 3
evacuation cF:)entre 5 § = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
16
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Loundatlons and  other 3 5 E | Use moisture-resistant and waterproof sealants to prevent | = =
elow-ground S e 2 - : - . ) . 2 e 2
. - £ 5 | moisture infiltration from outside during extreme rainfall | = £ o
infrastructure (e.g. wiring) 3 s @ c s -
as a result of decreased o = | events. =
soil moisture
Degraded integrity of ©
building materials (e.g. e 5 g Use moisture-resistant and waterproof sealants to prevent %’ 5 .
adhesives, wiring) as a HI NSW K] £ g moisture infiltration from outside during extreme rainfall | = £ 3
result of warmer and drier (Service g = = | events. 5 =
5. Increasing conditions Provider)
intensity and | Mean rainfall to ° o High water efficiency fixtures and fittings. Rainwater
frequency of | decrease by - | Decreased availability of HNELHD o) © g captured and reused for landscape irrigation %‘ 5 .
drought and | 13.74% (range of - | potable water for service (Buildin 7 313 ié £ 3
reduced 26.1% to 11.9%) | delivery Staff) 9 g § = | Low water and drought tolerant landscape vegetation with | 5 =
average with greater subsoil drips and moisture sensors.
rainfall seasonal variation
leading to: Reduced access to water Patients o % e | Rainwater captured and reused for landscape irrigation > .
leading to  potential (Building 2 5 | = 2 ) 2
restrictions,  particularly users). 3 B ® | Low water and drought tolerant landscape vegetation with = s -
affecting irrigation o = = | subsoil drips and moisture sensors. >
o ) ¢ | Rainwater captured and reused for landscape irrigation > .
Loss or damage to plants % g 2 E o g
within landscaped areas 3 B 8 | Low water and drought tolerant landscape vegetation with | £ = 4
o = = | subsoil drips and moisture sensors. >
Increased need  for % 5 g Rainwater captured and reused for landscape irrigation %, . .
irrigation for landscaped a £ | D . . = S G
3 s © | Low water and drought tolerant landscape vegetation with c s -
areas o = | subsoil drips and moisture sensors. >
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The design has considered effects of severe storm and wind
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Increased storm and hail > o events on the building fabric and chosen appropriate > o
- 2 o 2 | building materials to withstand the impacts of a storm. 2 <] 2
damage to  building = é S = é 3
structure and fagade = Utilities and services are either contained within the building =
or are appropriately protected from storm events.
Facade is designed and constructed to be airtight and
= | s waterproof. =
Increased levels  of 2 2 g 2 2 g
rain/moisture penetration 5 = = | The fagade design has considered effects of rain/moisture 5 = -
- HINSW penetration to minimise the likelihood of its occurrence.
6. Increased (Service
extreme Greater strain or loss on Provider) % S 2 | Utilities and services are either contained within the building % S 2
o ) : 2 2
storms _and . building fl?(tures, fittings = é 3 | orare appropriately protected from storm events. = é 3
cyclones Wind speed | and fastenings - HNELHD S )
(including increase by 0.70% o
) i o (Building
increased (range of -1.10% to Staff)
wind speeds, | 4.44%) o = o =
hail, dust and Reduced air quality within o £ 2 . o o E =
sand) internal areas - Patients g é E] Not Applicable; site is not prone to dust storms. § é 3
leading to: (Building
users).
Increased demand on the _
building as a place of ° g | 5 = 5 >
refuge and/or as a E ‘= S | Not Applicable. = £ 3
designated  evacuation s 5 =
centre
Dust and sand affecting ° g > o Téi 2
ventilaton  and  air- g ‘€ S | Not Applicable; site is not prone to dust storms. é ‘E E
conditioning systems = s
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localised flooding, limiting ) g > The site is located at 17.8m AHD, well above 1% AEP and o g >
access to construction S ‘= S | probable maximum flood level (9.6m AHD); not expected to S ‘z 3
sites and impacting on @ = be impacted by overland flooding. © =
service delivery
Full or partial damage to —= o . . . —
buildings.  infrastructure o g . Site is located away from Manning River and sits at 17.8m ° g .
assetsg ,e uibment and’ E = o AHD, well above 1% AEP level and PMF level (9.6m AHD); § ‘z 3
public ,spa(?esp s not expected to be impacted by overland flooding. s
Costs for acquisition of :—'Sle':\i\clz
7. Sea level new land and Provider) © ©
N q replacement of stranded % = 2 | Not Applicable g = 2
rise an d health assets currently 14 = — PP 14 = -
Increase located in increasingly HNELHD = =
frequency of | 0.14m (range 0.10m hazard prone areas (Building
coastal to 0.19m) Staff)
'erosljor;.and More frequent and higher _ _
inundation storm surges, including . o o Site is located away from Manning River and sits at 17.8m o ©
leading to: Patient S 2 £ 2
eading to: localised flooding causing Ba '.fdr.‘ S 5 £ | & | AHD, well above 1% AEP level and PMF level (9.6m AHD); § £ | 3
damage to assets and flszlrs)mg = not expected to be impacted by overland flooding. =
higher maintenance costs )
Increased coastal erosion o g > o Té’ 2
impacting on building T = © | Not Applicable T = 3
I £ | Y £ 4
foundations s s
Drainage capacity issues o g 2 o Té’ .
for buildings and hard S = S | Not Applicable 5 = )
14 £ - Y £ 4
landscaping S S
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Facade is designed and constructed to be airtight and
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> - = .
Increased levels  of 2 o g waterproof. i) o g
moisture penetration S = = | The fagcade design has considered effects of rain/moisture 5 = -
penetration to minimise the likelihood of its occurrence.
Saltwater intrusion into
groundwater, increasing = =
degradation of building Q £ = , Q = £
. T ‘= © | Not Applicable T = o
materials (for example, 14 £ - 4 £ 4
foundations, drainage = =
infrastructure)
Greater instances  of P . € \ITVZ%:E?O:; designed and constructed to be airtight and - _
material degradation to |_ HI NSW % e % proot. g 2 g
17, — E— —
Relative humidity fsicr?:(?es‘ structures, and (Service £ = § The fagade design has considered effects of rain/moisture | S = -
decrease by -0.94% Provider) penetration to minimise the likelihood of its occurrence.
_ 0,
g%r;%/e) 2.23% to Build-up of mould and Facade is designed and constructed to be airtight and
8. Increase S condensation leading to |- HNELHD = o waterproof. = s
. - . : o 2 o 2 2 o 2
in humidity increased operations and (Building = £ s = £ s
leading to: Increased potential maintenance Staff) 5 = The fagade design has considered effects of rain/moisture 5 =
poten requirements and costs penetration to minimise the likelihood of its occurrence.
evapotranspiration
by 6.5% (range Increased energy |- Patients °
4.7% t0 9.1%) demand for HVAC in (Buildin = | = | E = =
e e L 9 e 5 | 2 | Minor risk to general occupants and building users. | £ o 2
order to maintain thermal users). = 3 S e ; - : = £ o
) c 8 ® | Humidification will be provided for operating theatres. = s 4
comfort for builders users ) 2 = =)
and occupants
20
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The following table outlines the prominent climate changes likely to affect this project and the appropriate design responses to mitigate the impacts for 2070 timeline: -

Building has incorporated passive design elements to
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minimise mechanical cooling loads through reduced
external heat gain: -
ggf;?;‘:’a:ge th(leevt;:rmg; ol ® High performance double glazing and building -
buildings  leading to Z | & | & fabric (insulation). | 5| =
reduced comfort levels for f g g |e External sunshading to reduce radiant heat. = s 3
building occupants and w . . >
Increased mean health concerns HI NSW o Landscaping and vegetation.
temperature .
1 _ 2.41°C (range of I(DSer\_/(ljce Project designed to be 10% more energy efficient than
1. Increasing | 4"soc 14 3 goC) rovider) NCC2022 Section J.
intensity and
frequency of
hegtwavg Increased instances  of HNELHD The project is designed to be all-electric with provisions for
and extreme | EXtreme heat d (Building © solar PV panels to reduce reliance on electricity grid.
(average number of | €N€rgy o an Staff) 2 = £ > <
heat events | , bove 35 °C telecommunications 2 S | S . ) . E 9] 2
leading to: ays above ) network failure (e Patients a 3 K The project consists of 1000 kVA substation on Level 2. = £ 3
11.09 days (range blackouts / brownou.tgs}. (Building S S | = | Building s to be provided with diesel generators for back-up 5 =
of 5.8 to 22.2 days) etc.) impacting o erations users). power which will cater for all associated essential / critical
- 1mp 9op care services.
LnCJ?an?th sgggs Soer;v;lc'f;! Mechanical services are designed to accommodate future
(eq P HVAC and other © 2050 increases in dry bulb temperatures for critical and non-
plé%t) leading to greater % 5 £ | critical services (i.e. +1.72°C above AIRAH design %‘ 5 =
i<} S " °
maintenance  demands = g £ conditions). g é 3
i uw
ﬁinierzgge; refrfa%lg:gz{ There is sufficient structural load capacity on the roof for
re?quiremer?ts P future heat pumps and cooling towers.
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Project includes provisions for solar PV panels to reduce
reliance on electricity grid.
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Increased energy and o 2 IS Q@ o
o © S o
water demand across the @ & | = ® E 2
site resulting in higher 3 B @ | The design is provided with diesel generators for back-up 2 é -
operational costs o = = power which will cater for all associated essential / critical o
care services.
Greater instances of Project has selected external roof, wall and floors materials
material degradation to o Ko £ which will maintain durability in response to projected -
facades, structures, and % & | =2 | climate change conditions. ° § z
surfaces, resulting in 3 B B c s 3
higher replacement and o = = . 2
maintenance costs Replacement of fagade materials to be selected based on
durability.
Impacts to landscaping ﬁ 5 g Landscape will feature low water and drought-tolerant plant %‘ 5 .
and plantings, reducing @ £ g species with subsoil drip irrigation. Rainwater to be = £ 3
the amenity of the site g = S | captured and reused for landscape irrigation. 5 =
Increased stress on vital Mechanical services are designed to accommodate future
) . 2050 increases in dry bulb temperatures. Electrical services
equipment and services - 2 | 4 be desianed with additional ity / safetv fact > -
(for example, elevators %\ 5 g o be designed with additional spare capacity / safety factor. o 5 %
. X © = = =
aré:latep:lant) Iearg;ngonstg - = 5 | Project consists of 1000 kVA substation on Level 2. Diesel | S = -
geman ds P generators are provided for back-up power which will cater
for all associated essential / critical care services.
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= = i i = -
buildings, _infrastructure, 3 5 z Site located away from bushfire prone land. e 5 3
assgts, equipment - and S = ~ | Future bushfire risk assessments to be conducted in future. 5 = -
public spaces
Site is located away from bushfire prone land, however,
. L > . potential impacts to occupant health due to reduced air | > .
Reduced ar quqllty W't.h'n Ei o) 2 | quality from nearby bushfires. 2 <} 2
internal areas, impacting = é s = é 5
occupant's health > Monitoring of nearby bushfires within surrounding area >
should be considered and evacuation measures in place.
- HINSW
Leading to a loss of fDSer\_/(ijce) o g 2 2 g 2
rovider s £ i = £
2. Increasing cultural heritage sites @ é 3 | Not Applicable. i é 3
intensity and Increase in number - HNELHD
frequency of ) g
- of severe fire danger (Building
bushfire
events days by 1.17 days | Smoke and embers | Staff) 3| 5 |s 3| 5| =
leading to: impacting ventilation and = £ s Site is located away from bushfire prone land. = £ 3
air-conditioning systems |_  patients 5 = 5 =
(Building
users).
An accumulation of ash in > . > o
roof drainage leading to g o 2 o ) 2 o ]
drainage and structural = é S Site is located away from bushfire prone land. = é 3
concerns > >
Increased demand on the > . > o
building as a designated g o g Increased bushfire activities in surrounding areas may give g o g
‘safer place’ or = s = | rise to number of patients but considered low risk. = s |
evacuation centre > >
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o) i 0 -in-
Roof drainage not HI NSW § £ g Stormwater designed for 1% AEP (1-in-100 year flood). § s .
- - > 2 5 =] i)
. - = g o} ainwater harvesting has been proposed for use in irrigation = = 3
sy M| Sz | 5| 8| | Rameerhanesing s boonpoosed foruse mirgaon | £ | £
3. Increasing = of landscaped areas.
intensity of | Mean rainfall  to
extreme decrease by -9.59% HNELHD
rainfall (range of -20.5% to (Building
events 16.2%) ‘f‘/'th .g:_eater Drainage capacity issues Staff) - o | ¢ -
i . seasonal variation idi > < > .
leading to: for bmld_mgs and_ ha':d Patients 2 o 2 | Stormwater designed for 1% AEP (1-in-100 year flood). | & <} 2
landscaping resulting in (Buildin = 3 S A fi . for site h d d = £ o
damaae to buildings and g c 3 9] rea of impervious areas for site have decreased. c s |
9 9 users) = s | = =
equipment '
Site is not expected to be impacted by large scale regional
. flooding given it is located at RL 17.8m and above 1% AEP
]
Full or partial damage to | | NSW > | & | E | flood (5.5m AHD) and PMF levels (9.4m AHD). = .
4. Increasing buildings, infrastructure, (Service 2 & | = 2 o 2
. : i . = ° < =
intensity and aﬁiﬁf's :g;‘s'pme"t and Provider) 5 | S | 2 | Stormwater designed for 1% AEP (1-in-100 year flood). Site | 5 | = -
frequency of P P has decrease in impervious areas.
f;tr:farl'l‘e Forecast to HNELHD
resultin in increase in intensity (Building
floodin 9 Increased levels of Staff) °
iy entsg rain/moisture penetration Patients %‘ © g Site is not expected to be impacted by large scale regional %‘ 5 .
leading to: in the building and (Buildin = 3 g flooding given it is located at RL 17.8m and above 1% AEP | = £ 3
gfo: facades affectin 9 5 S | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
9 users) =
durability and functionality ’
24




EMF GRIFFITHS — SUSTAINABILITY CONSULTANTS

Manning Base Hospital, Taree NSW
Climate Adaptation Plan — Issue 1
s$2021048capRev1-mdr — October 22 2025

Drainage capacity issues > L g | Stormwater designed for 1% AEP (1-in-100 year flood). | > -
for bugiJI dingg ar¥ d hard 2 g 2 | Area of impervious areas for site have decreased. i) e 2
. = B [} = s -
landscaping > = = | Rainwater capture provided on-site. >
Floodwater intrusion > Q E | Site i t ted to be i ted by | | ional >
increasing degradation of ) o 3 Ite 1S not expected fo be Impacted by large scale regiona ) S 2
building materials _(for = 3 s flooding given it is located at RL 17.8m and above 1% AEP | = £ 5
examp?e foundations) S 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
[0)
Higher frequency repair %‘ © g Site is not expected to be impacted by large scale regional %‘ 5 .
or replacements for = 3 g flooding given it is located at RL 17.8m and above 1% AEP | = £ 3
assets and equipment 5 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
= % € | Site is not expected to be impacted by large scale regional = =
i i ] o Q
SD;;TQ:’” of sewerage = | o § flooding given it is located at RL 17.8m and above 1% AEP | = | £ §
5 2 | = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
()
Lnuﬁfgi?,segfzmggg Onnaizg %‘ ® g Site is not expected to be impacted by large scale regional %‘ 5 =
afor | acer A = | 8 | 5 |flooding givenitis located at RL 17.8m and above 1% AEP | = | £ | 3
evacuation cF:)entre 5 § = | flood (5.5m AHD) and PMF levels (9.4m AHD). 5 =
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foundations and other o Elu . . >
el = se moisture-resistant and waterproof sealants to prevent | % =
below-ground S Q 2 - : - . ) . 2 Q 2
. - a £ © | moisture infiltration from outside during extreme rainfall | = £ o
infrastructure (e.g. wiring) 3 s 2 | avents c s -
as a result of decreased o = ’ =
soil moisture
Degraded integrity of ©
building materials (e.g. o) 5 g Use moisture-resistant and waterproof sealants to prevent %’ 5 .
adhesives, wiring) as a HI NSW @ £ g moisture infiltration from outside during extreme rainfall | = £ 3
result of warmer and drier (Service g = = | events. 5 =
5. Increasing conditions Provider)
intensity and Mean rainfall to ° o High water efficiency fixtures and fittings. Rainwater
frequency of d by -9.59% Decreased availability of HNELHD o) © g captured and reused for landscape irrigation %‘ 5 .
drought and (rzcr:lre:soef %/0-5-% t; potable water for service (Buildin @ 3 3 = £ E
reduced 16 2%/) wi;h 'r ;t . delivery Stu1l‘f)l 9 g § = | Low water and drought tolerant landscape vegetation with | 5 =
average e greate a subsoil drips and moisture sensors.
rainfall seasonal variation
leading to: Reduced access to water Patients o % e | Rainwater captured and reused for landscape irrigation > .
leading to  potential (Building 2 5 | = 2 S 3
restrictions,  particularly users). 3 B ® | Low water and drought tolerant landscape vegetation with = s -
affecting irrigation o = = | subsoil drips and moisture sensors. >
o % ¢ | Rainwater captured and reused for landscape irrigation > .
Loss or damage to plants % 5 ._g g o g
within landscaped areas 3 B ® | Low water and drought tolerant landscape vegetation with = = -
o = = | subsoil drips and moisture sensors. >
Increased need  for % 5 g Rainwater captured and reused for landscape irrigation %, . .
irrigation for landscaped a £ | D . . = S G
3 s ® | Low water and drought tolerant landscape vegetation with c = 4
areas c s o > )
subsoil drips and moisture sensors.
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Increased storm and hail > o events on the building fabric and chosen appropriate > o
- 2 o 2 | building materials to withstand the impacts of a storm. 2 <] 2
damage to  building = é S = é 3
structure and fagade = Utilities and services are either contained within the building =
or are appropriately protected from storm events.
Facade is designed and constructed to be airtight and
= | s waterproof. =
Increased levels  of 2 2 g 2 2 g
rain/moisture penetration 5 = = | The fagade design has considered effects of rain/moisture 5 = -
- HINSW penetration to minimise the likelihood of its occurrence.
6. Increased (Service
extreme Greater strain or loss on Provider) % S 2 | Utilities and services are either contained within the building % S 2
o ) : 2 2
storms _and . building fl?(tures, fittings = é 3 | orare appropriately protected from storm events. = é 3
cyclones Wind speed | and fastenings - HNELHD S )
(including increase by 1.07% -
) _ o (Building
increased (range of -0.70% to Staff)
wind speeds, | 5.38%) o © o ©
hail, dust and Reduced air quality within o £ 2 . o o E =
sand) internal areas - Patients g é E] Not Applicable; site is not prone to dust storms. § é 3
leading to: (Building
users).
Increased demand on the _
building as a place of ° g | 5 = 5 >
refuge and/or as a E ‘= S | Not Applicable. = £ 3
designated  evacuation s 5 =
centre
Dust and sand affecting ° g > o Téi 2
ventilaton  and  air- g ‘€ S | Not Applicable; site is not prone to dust storms. é ‘E E
conditioning systems = s
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localised flooding, limiting T The site is located at 17.8m AHD, well above 1% AEP and T
o £ S 2 £ 2
access to construction S ‘= S | probable maximum flood level (9.6m AHD); not expected to S ‘z 3
sites and impacting on @ = be impacted by overland flooding. o =
service delivery
Full or partial damage to = Site is located f Manning Ri d sits at 17.8 =
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SECTION 3.0 CONCLUSION

This report presents a Climate Adaptation Plan for the proposed Manning Base Hospital redevelopment. It identifies the
key climate change impacts and associated risks to the project and outlines design responses to mitigate the risks to the
project under two (2) timescales (2050 and 2070).

Upon review of the current and future projected climate conditions of the site, the projected impacts have been identified
using best-practice climate change risk assessment methodologies. In response to the climate risk assessment, the
following climate adaptation design solutions have been implemented in the project’'s design and throughout construction
to improve the project’s resilience to climate impacts: -

Appropriate design conditions based on future increases in outdoor temperatures will be incorporated into the
mechanical HVAC design. Cooling loads and equipment selections will be sized for +1.72°C above AIRAH design
conditions to cater for forecasted 2050 weather conditions.

High performance double glazing and external sun shading has been included to minimise external heat loads.
Building will be designed to be at least 10% more energy efficient than NCC2022 Section J.

The building’s essential services are provided with generator-backed power in case of power outages or blackouts
during extreme heat events.

The risk of flooding from increased severe storm events is unlikely as site is located well above probable maximum
flood levels. Stormwater services are designed for 1% AEP.

Water efficient fixtures and fittings have been installed to reduce potable water consumption. The use of low-
water and drought tolerant plants and vegetation along with subsoil drip irrigation with moisture sensors has been
incorporated to reduce potable water consumption.

Projected risks and impacts for 2070 timelines exceed the building’s structural design life [forty (40) to fifty (50) years] as
well as the serviceable life of major building systems. As such, ongoing reviews of existing and future capacity, demand
and needs will be conducted, and careful selection of future replacements will be reviewed in light of projected climate
change impacts at this time.
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Please complete the below table with the relevant climate parameters and variables for the project site, including both historical baseline data and projected changes in variables under the relevant climate change scenarios.

Climate Variables/
Parameters
(examples)

Mean Temperature

Maximum
Temperature

Minimum
Temperature

No. of Hot Days >
853

Average Rainfall

Average Rainfall

Percentage Change

Relative Humidity

Days (FFDI above
50)

Severe Fire Weather

Near surface wind
speed

Total Soil Moisture
Content

Sea Level

Sea Level Change
above baseline

°c

°c

days

Mm

%

days

kg/m2

m AHD

Emission Scenario 1

(1997-2025) [{ MBI BV X))

Historical
Baseline

Data
18.45 +1.06
24.2 +1.12
12.7 +1.04
6.8 +4.97
1183.3
58 - 75%
4.85 +0.69
3.95
N/A N/A
+0.13

2030 RCP2.6

+1.22

+1.28

+1.19

+4.91

-8.69%

+0.76

N/A

+0.38

2090 RCP2.6

Emission Scenario 2

SSP 3-7.0)
2050

+1.72

+1.82

+1.71

+7.31

-13.74%

+0.79

N/A

+0.14

2030 RCP8.5

(E.g.

+2.41

+2.43

+2.50

+11.09

-9.59%

+1.17

N/A

+0.66

2090 RCP8.5

Climate projection data source (examples
provided update as required)

NARCIiM2.0 climate projections data available

https://www.climatechange.environment.nsw.gov.au/projection
s-ma

NARCIiM2.0 climate projections data available

https://www.climatechange.environment.nsw.gov.au/projection
s-ma

NARCIiM2.0 climate projections data available

https://www.climatechange.environment.nsw.gov.au/projection
s-ma

NARCIiM2.0 climate projections data available

https://www.climatechange.environment.nsw.gov.au/projection
s-ma

NARCIiM2.0 climate projections data available
https://www.climatechange.environment.nsw.gov.au/projection
s-ma

Climate Change in Australia, East Coast Southern Sub-Cluster

NARCIiM2.0 climate projections data available

https://www.climatechange.environment.nsw.gov.au/projection
s-ma

Climate Change in Australia, East Coast Southern Sub-Cluster

Climate Change in Australia, Coastal Marine Explorer

Historical Baseline data source (examples
provided update as required)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

Bureau of Meteorology (2025) for Taree Airport (1997-2025)

NUPS.//WWW.DOITL.Yov.d
u/climate/averages/tabl
es/cw 060141 All.sht
ml

https://www.climatecha
ngeinaustralia.gov.au/e
n/projections-
tools/coastal-marine-
projections/marine-
explorer/#



Project Name: Manning Base Hospital

Project Address/GPS Coordinates: York Street, Taree NSW

Risk Register Owner Name:

Risk Register Owner:

Updated by Name:|

Max Deuble

Last Update Date:|

21/10/2025

[When should section be updated? [Parts 2.8 [Parts 3-8. Note that Climate Adaptation Plan is only required if inherent climate risks rated medium or above are identified in Part 2 or later stages.

CLIMATE RISK ASSESSMENT CLIMATE ADAPTATION PLAN

Inherent risk level
based on 2070 climate
change projections

Inherent risk level
based on 2050 climate change
projections

Residual risk level
based on 2070 climate
projections

Residual risk level
based on 2050 climate

Natural hazards
(climate related)

Risk ID i ption

Unique identifier Note that the climate risk register has been
prefilled with example risks to consider and
update as relevant for the project context.
Refer also to Tab 1 for Guidance, and Tab
7 - Example Climate Risks for more
example risks.

Business areal
Risk owner
Who is responsible
for managing the

s

Date last
assessed
DD/MM/YY

Area of Impact

Risk catego
eg.
infrastructure,

service delivery,
work health and

safoty

[Bushfire

[Extreme rainfall

©.9. map against natural hazards to help understant
how many risks relate to specific natural hazards

=
=
@
<4
)
T
=
&
c
=
k]
°
c
5

(Changes in temperature including extreme heat
ISea level rise related coastal i
[Extreme storms and cyclones

increased humidity

a

and/or identify any gaps
outlined

(Consequence

3

The risk if the current control
strategy fails completely, based | strategy fails completely, based | Control Measures'
on the risk ass:

ment criteria
by HI's enterprise risk
management

framework/guidance

LLikelihood

(Consequence

The risk if the current control

on the risk assessment criteria
outlined by HI's enterprise risk

management

framework/guidance

Refer to example 'Tab 8_Example

Control
effectiveness
Select level of
effectiveness from
drop-down list

Proposed adaptation measures (Operational Stage)
Inaddition to design related adaptation measures, please list any
additional adaptation measures at the operational stage.

Proposed adaptation measures (Design and Construction Stage)

n related adaptation measures must be listed for all climate ris|
rated above medium from Part 3 onwards. Refer to example Tab
9_Example Adaptation Measures'

LLikelihood

(Consequence

after adaptation actions are
implemented

=]

(Consequence

Expected level of risk remaining | Expected level of risk remaining
after adaptation actions are

implemented

1. Increasing intensity and frequency of heatwave and extreme heat events leading
to:
Building has incorporated passive design elements to minimise
mechanical cooling loads through reduced external heat gain: -
impacts to the thermal performance levels of Building users Work Health & *High performance double glazing and building fabric (insulation).
1a buildings leading to reduced comfort levels ~ Operations 21/10/25 9 Yes Likely Major Extreme Likely Major Extreme Select *External sunshading to reduce radiant heat. Architect Unlikely Minor Unlikely Minor
and occupants Safety -
for building occupants and health concerns ~Landscaping and vegetation.
Project designed to be 10% more energy efficient than NCC2022
Section J.
The project is designed to be all-electric with provisions for solar PV
increased instances of energy and Utilities/ panels to reduce reliance on electricity grid.
telecommunications network failure (e.g. " " o " "
1b blackouts/brownouts, etc.) impacting Operations 21/10/25 :::rear:(enp;:ji;m Service delivery Yes Possible Moderate Possible Moderate Select The project consists of 1000 KVA substation on Level 2. Building is to be Electrical Engineer Unlikely Minor Unlikely Minor
operations provided with diesel generators for back-up power which will cater for all
associated essential / critical care services.
increased stress on vital equipment and Internal
services (e.g. HVAC and other plant) leading equipment Mechanical services are designed to accommodate future 2050
1c to greater maintenance demands and higher Operations 2111025 (nﬂec"hamcal Service delivery Yes Likely — Major NESGCWN Likely  Major WScnts Select increases in dry bulb for critical and tical services Engineer Possible  Minimal Possible  Minimal
frequency/ higher scope replacement ! - (i.e. +1.72°C above AIRAH design conditions)
N electric, hydraulic)
requirements
Project includes provisions for solar PV panels to reduce reliance on
increased energy and water demand across Utiities/ Financial electricity grid.
1d - - 9y - Operations 21/10/25 Interdependent Yes Possible Moderate Possible Moderate Select Electrical Engineer Unlikely Minor Unlikely Minor
the site resulting in higher operational costs Management N N B N
Infrastructure The design is provided with diesel generators for back-up power which
will cater for all associated essential / critical care services.
greater instances of material degradation to External building
1e facades, structures, and surfaces, resuling ¢ o yjong 21/10/25  structure and Financial Yes Possible Moderate Possible Moderate Select Project has selected external roof, wall and floors materials whioh will oy et Unlikely ~ Minor Unlikely ~ Minor
in higher replacement and maintenance materials Management maintain durability in response to projected climate change conditions.
costs
impacts to landscaping and lantings. ﬁ::ég;’:si:““”’e Landscape will feature low water and drought-tolerant plant species with
1t P ping and plantings, Operations 21110125 PG Service delivery Yes Possible  Minor Possible  Minor Select subsoil drip irrigation. Rainwater to be captured and reused for Landscape Designer Unlikely ~ Minor Unlikely  Minor
reducing the amenity of the site stormwater,
landscape irrigation.
carparks etc)
Mechanical services are designed to accommodate future 2050
Internal increases in dry bulb temperatures. Electrical services to be designed
increased stress on vital equipment and equipment with additional spare capacity / safety factor.
1g services (for example, elevators and plant) ~ Operations 21/10/25 auip " Service delivery Yes Likely Major Extreme Likely Major Extreme Select Mechanical Engineer Unlikely Minor Unlikely Minor
leading to greater response demands (mechanical, Project consists of 1000 KVA substation on Level 2. Diesel generators
electric, hydraulic) N N X h
g are provided for back-up power which will cater for all associated
essential / critical care services.
Select __Select Select
Select __ Select S
2. Increasing intensity and frequency of bushfire events leading to:
full or partial damage to buildings, Utilities/ Financial
2a infrastructure, assets, equipment and public  Operations 21710125 Interdependent Management Yes Unlikely ~ Minor Unlikely ~ Minor Select Site located away from bushfire prone land. Unlikely  Minimal Unlikely  Minimal
spaces Infrastructure 9
2 feducgd air quality \{vl(hm internal areas, Operations 21110125 Building users Service delivery Yes Unlikely Minor Unlikely Minor Select Site is located away from bushfire p(one land, however, potential impacts Monitoring va nearby bushfires within surrounding area should be considered Service Provider Unlikely Minor Unlikely Minor
impacting occupant's health and occupants to occupant health due to reduced air quality from nearby bushfires. and evacuation measures in place.
Site infrastructure
2 leading to a loss of cultural heritage sites  Operations 2171025~ (andscaping, - Governanceand o Rare  Minimal Rare  Minimal Seloct Not Applicable. Rare  Minimal Rare  Minimal
stormwater, Performance
carparks etc)
Internal
2d smoke and embers impacting ventiation and o o 21/10/25 ~ Sauipment Service delivery  Yes Unlikely ~ Minor Unlikely ~ Minor Select Site located away from bushfire prone land. Unlikely  Minor Unlikely ~ Minor
air-conditioning systems (mechanical,
electric, hydraulic)
an accumulation of ash in roof drainage External buiding
2e . 9 Operations 21/10/25 structure and Infrastructure Yes Unlikely Minor Unlikely Minor Select Site located away from bushfire prone land. Unlikely Minor Unlikely Minor
leading to drainage and structural concems materinle
Utilities/ . N N
o Increased demand on the buiding as a Operstions 211025 ntordependent M@l of the ves Unikely | Miner Unikely | Miner Serect Increased bushfire activities in surrounding areas may give rise to Unlily | Minor Unlily | Minor
designated ‘safer place’ or evacuation centre Infrastructure Population number of patients but considered low risk.




Select Select NA Select Select NA Select Select Select N/A Select Select N/A

Select Select NA Select Select NA Select Select Select N/A Select Select N/A
3. Increasing intensity of extreme rainfall events leading to:
Site infrastructure Stormwater designed for 1% AEP (1-in-100 year flood).
N - N » N (landscaping, N N " " . N " " "
3a roof drainage not providing sufficient capacity Operations 21/10/25 stormwater, Service delivery Yes Unlikely ~Moderate Unlikely = Moderate Select Rainwater harvesting has been proposed for use in irrigation of Civil Engineer Unlikely Minor Low Unlikely Minor Low
carparks efc) landscaped areas.
drainage capacity issues for buildings and Stte infrastructure
3b hard landscaping resulting in damage to Operations 21/10/25 (landscaping, Infrastructure Yes Unlikely ~Moderate Unlikely Moderate Select .S'°"*"f""e’ designed f_or 1% AEP (1-in-100 year flood). Area of Civil Engineer Unlikely Minor Low Unlikely Minor Low
Buldings and eorioment stormwater, impervious areas for site have decreased.
9 S carparks etc)
Select Select NA Select Select NA Select Select Select N/A Select Select N/A
Select Select NA Select Select NA Select Select Select N/A Select Select N/A
4. Increasing intensity and frequency of extreme rainfall resulting in flooding events
leading to:
Site is not expected to be impacted by large scale regional flooding given
N . - itis located at RL 17.8m and above 1% AEP flood (5.5m AHD) and
full or partial damage to buildings, Utilities/ PMF levels (9.4m AHD)
4a infrastructure, assets, equipment and public  Operations 21/10/25 Interdependent Infrastructure Yes Unlikely ~Moderate Unlikely = Moderate Select : g Civil Engineer Unlikely Minor Unlikely Minor
spaces Infrastiucture Stormwater designed for 1% AEP (1-in-100 year flood). Site has
decrease in impervious areas.
Increased levels of rain/moisture penetration External building Site is not expected to be impacted by large scale regional flooding given
4b in the building and facades affecting Operations 21/10/25 structure and Infrastructure Yes Unlikely ~Moderate Unlikely = Moderate Select itis located at RL 17.8m and above 1% AEP flood (5.5m AHD) and Civil Engineer Unlikely Minor Unlikely Minor
durability and functionality materials PMF levels (9.4m AHD).
Site infrastructure Stormwater designed for 1% AEP (1-in-100 year flood). Area of
4c Drainage capacity issues for buildings and 0 g 21110125 (andscaping, Infrastructure Yes Unlikely ~Moderate Unlikely ~Moderate Select impervious areas for site have decreased. Hydraulic Consultant Unlikely ~ Minor Unlikely  Minor
hard landscaping stormwater,
carparks etc) Rainwater capture provided on-site.
Floodwater intrusion increasing degradation External building Site is not expected to be impacted by large scale regional flooding given
4d of building materials (for example, Operations 21/10/25 structure and Infrastructure Yes Unlikely ~Moderate Unlikely = Moderate Select itis located at RL 17.8m and above 1% AEP flood (5.5m AHD) and Hydraulic Consultant Unlikely Minor Unlikely Minor
foundations) materials PMF levels (9.4m AHD).
Higher frequency repair or replacements for External building Financial Site is not expected to be impacted by large scale regional flooding given
de 9 equency repaj P Operations 21/10/25 structure and Yes Unlikely ~Moderate Unlikely = Moderate Select itis located at RL 17.8m and above 1% AEP flood (5.5m AHD) and Civil Engineer Unlikely Minor Unlikely Minor
assets and equipment materials Management PMF levels (9.4m AHD)
3::;:2:?:“““’9 Site is not expected to be impacted by large scale regional flooding given
4f Disruption of sewerage services Operations 21/10/25 ping, Service Delivery Yes Unlikely ~Moderate Unlikely ~Moderate Select itis located at RL 17.8m and above 1% AEP flood (5.5m AHD) and Civil Engineer Unlikely Minor Unlikely Minor
stormuater, PMF levels (9.4m AHD)
carparks etc) 3 3
. Utilities/ Site is not expected to be impacted by large scale regional flooding given
49 Increased demand on the buiding as a Operations 2110125  Interdependent  Halth of the Yes Unlikely Moderate Unlikely Moderate Select itis located at RL 17.8m and above 1% AEP flood (5.5m AHD)and  Civil Engineer Unlikely ~ Minor Unlikely ~ Minor
designated ‘safer place’ or evacuation centre Infrastructure Population PMF levels (9.4m AHD)

Select Select NA Select Select NA Select Select Select
Select Select NA Select Select NA Select Select Select

Select Select
Select Select

5. Increasing intensity and frequency of drought and reduced average rainfall
leading to:

Site infrastructure
(landscaping,
stormwater,
carparks etc)

degraded building foundations and other
5a below-ground infrastructure (e.g. wiring) as a Operations 21/10/25
result of decreased soil moisture

Use moisture-resistant and waterproof sealants to prevent moisture

Infrastructure Yes Possible  Minor Possible  Minor Select infiltration from outside during extreme rainfall events.

Facgade Engineer Unlikely Minor Unlikely Minor

degraded integrity of building materials (e.g.
5b adhesives, wiring) as a result of warmer and  Operations 21/10/25  Intemal materials  Infrastructure Yes Possible  Minor Possible  Minor Select
drier conditions

Use moisture-resistant and waterproof sealants to prevent moisture

infiltration from outside during extreme rainfall events. Fagade Engineer Unlikely  Minor

Unlikely Minor

High water efficiency fixtures and fittings. Rainwater captured and
igati

decreased availabilty of potable water for Utiites/ reused for landscape irigation
5c - . pot Operations 21/10/25 Interdependent  Service delivery Yes Possible Moderate Possible Moderate Select Hydraulic Consultant Unlikely Minor Unlikely Minor
service delivery - L
Infrastructure Low water and drought tolerant landscape vegetation with subsoil drips
and moisture sensors.
Site infrastructure High water efficiency ﬂxtures and fittings. Rainwater captured and
Reduced access to water leading to potential (landscapin Teused for landacape irigation
5d e " ding to pot Operations 21/10/25 ping, Service delivery Yes Possible Moderate Possible Moderate Select Hydraulic Consultant Unlikely Minor Unlikely Minor
restrictions, particularly affecting irrigation stormwater, N N .
Low water and drought tolerant landscape vegetation with subsoil drips
carparks etc) N
and moisture sensors.
o § High water efficiency fixtures and fittings. Rainwater captured and
Site infrastructure P
Loss or damage to plants within landscaped (landscapin reused for landscape irrigation
5¢ aros getop Ped " Operations 211025 (SIS Service delivery Yes Possible Moderate Possible Moderate Select Landscape Designer Unlikely ~ Minor Unlikely ~ Minor
. Low water and drought tolerant landscape vegetation with subsoil drips
carparks etc) "
and moisture sensors.
Site infrastructure High water efficiency ﬂxtures and fittings. Rainwater captured and
Increased need for irrigation for landscaped (landscapin Teused for landacape irigation
5f areas g P Operations 21/10/25 smrmwa:;r o Service delivery Yes Possible Minor Possible Minor Select Hydraulic Consultant Unlikely Minor Unlikely Minor
y Low water and drought tolerant landscape vegetation with subsoil drips
carparks etc) N
and moisture sensors.
Select Select NA Select Select NA Select Select Select Select Select
Select Select NA Select Select NA Select Select Select Select Select
6. Increased extreme storms and cyclones (including increased wind speeds, hail,
dust and sand) leading to:
The design has considered effects of severe storm and wind events on
. the building fabric and chosen appropriate building materials to withstand
Increased storm and hail damage to building External building the impacts of a storm.
6a structure and fagade Operations 21/10/25 structure and Infrastructure Yes  Unlikely Minor Unlikely Minor Select : Fagade Engineer Unlikely Minor Unlikely Minor
materials Utilities and services are either contained within the building or are
appropriately protected from storm events.
External building Fagade is designed and constructed to be airtight and waterproof.
6b Increased levels of rain/moisture penetration Operations 21/10125  structure and Infrastructure Yes Unlikely  Minor Unlikely ~ Minor Select The fagade design has consi effects of rain/moi on to Fagade Engineer Unlikely ~ Minor Unlikely ~ Minor
materials v ool i
minimise the likelihood of its occurrence.
Greater strain or loss on building fixtures, External buiding Utilities and services are either contained within the building or are
6d i " 9 ! Operations 21/10/25 structure and Infrastructure Yes  Unlikely Minor Unlikely Minor Select N ! 9 Architect Unlikely Minor Unlikely Minor
fittings and fastenings materials appropriately protected from storm events.
6e Reduced air quality within internal areas Operations 21/0;25 ~ Buildingusers  Health of the Yes Rare  Minimal Rare  Minimal Select Not Applicable; site is not prone to dust storms. Rare  Minimal Rare  Minimal
and occupants Population
Increased demand on the building as a place Utilities/ Health of the
6f of refuge and/or as a designated evacuation Operations 21/10/25 Interdependent Population Yes Rare Minimal Rare Minimal Select Not Applicable. Unlikely Minor Unlikely Minor
centre Infrastructure P
Internal
69 Dust and sand affecting ventilation and air- 50 i 21/10/25 ~ Sauipment Service Delivery Yes Rare  Minimal Rare  Minimal Select Not Applicable; site is not prone to dust storms. Rare  Minimal Rare  Minimal
conditioning systems (mechanical,
electric_hvdraulic)
Select Select N/A Select Select N/A Select Select Select N/A Select Select N/A
Select Select N/A Select Select N/A Select Select Select N/A Select Select N/A
7. Sea level rise and increased frequency of coastal erosion and inundation leading
to:
Increasing levels of localised flooding, limiting Utilities/ The site is located at 17.8m AHD, well above 1% AEP and probable
7a access to construction sites and impacting  Operations 21/10/25 Interdependent  Service Delivery Yes Rare Minimal Rare Minimal Select maximum flood level (9.6m AHD); not expected to be impacted by Civil Engineer Rare Minimal Rare Minimal
on service delivery Infrastructure overland flooding.
full or partial damage to buildings, Utilities/ Site is located away from Manning River and sits at 17.8m AHD, well
7b infrastructure, assets, equipment and public  Operations 21/10/25 Interdependent  Infrastructure Yes Rare Minimal Rare Minimal Select above 1% AEP level and PMF level (9.6m AHD); not expected to be Civil Engineer Rare Minimal Rare Minimal
spaces Infrastructure impacted by overland flooding.
Costs for acquisition of new land and -
replacement of stranded health assets Utiities/ Financial
7a P . Operations 21/10/25 Interdependent Yes Rare Minimal Rare Minimal Select Not Applicable Rare Minimal Rare Minimal
currently located in increasingly hazard Management
Infrastructure
prone areas
More frequent and higher storm surges, External building Site is located away from Manning River and sits at 17.8m AHD, well
7b including localised flooding causing damage Operations 21/10/25 structure and Infrastructure Yes Rare Minimal Rare Minimal Select above 1% AEP level and PMF level (9.6m AHD); not expected to be Civil Engineer Rare Minimal Rare Minimal
to assets and higher maintenance costs materials impacted by overland flooding.
Increased coastal erosion impacting on External building
7a building foundations Operations 21/10/25 structure and Infrastructure Yes Rare Minimal Rare Minimal Select Not Applicable Rare Minimal Rare Minimal

materials




Site infrastructure

7b Drainage capacity issues for buidings and ¢, tiong 217025 (ANISOING, e tructure Yes Rare  Minimal [SEE Rare  Minimal (SRS Select Not Applicable Rare  Minimal [SSEE Rare  Minimal [SSEE
hard landscaping stormwater,
carparks etc)
External building Facade is designed and constructed to be airtight and waterproof.
7a Increased levels of moisture penetration Operations 21/10/25 sﬂuctpre and Infrastructure Yes Unlikely  Minimal Low Unlikely  Minimal Low Select The fagade design has N effects of rai " on to Fagade Engineer Unlikely Minor Low Unlikely Minor Low
materials P M p
minimise the likelihood of its occurrence.
Saltwater intrusion into groundwater, Site infrastructure
7b inereasing degradation of building materials ¢y, tjong 217025 (ANISOING, e iructure Yes Rare  Minimal (SR Rare  Minimal (SRS Select Not Applicable Rare  Minimal [SSEE Rare  Minimal [SEE
(for example, foundations, drainage stormwater,
infrastructure) carparks etc)
Select Select NA Select Select NA Select Select Select Select Select
Select Select NA Select Select NA Select Select Select Select Select
8. Increase in humidity leading to:
Grester instances of meterial degradation (o External building Facade is designed and constructed to be airtight and waterproof.
8a 9 Operations 21/10/25 structure and Infrastructure Yes Possible Minor Possible Minor Select N " " N " Fagade Engineer Unlikely Minor Low Unlikely Minor Low
facades, structures, and surface N The fagade design has effects of to
materials P M p
minimise the likelihood of its occurrence.
Build-up of mould and condensation leading cranc Fagade is designed and constructed to be airtight and waterproof.
8b to increased operations and maintenance Operations 21/10/25 Internal materials Yes Unlikely Minor Low Unlikely Minor Low Select . y " " " Fagade Engineer Unlikely Minor Low Unlikely Minor Low
© Management The fagade design has effects of to
requirements and costs avien o p
minimise the likelihood of its occurrence.
Increased energy demand for HVAC in order Ln tﬁimrilem Minor risk to general occupants and building sers. Humidification will be
8 to maintain thermal comfort for builders users Operations 21/10/25 quipmen Service Delivery Yes Unlikely Moderate Unlikely Moderate Select o gener: P: 9 g Mechanical Engineer Unlikely ~ Minor I Unlikely  Minor Low
(mechanical, provided for operating theatres.
and occupants N N
electric, hydraulic)
Select Select NA Select Select NA Select Select Select N/A Select Select
Select Select NA Select Select NA Select Select Select N/A Select Select




