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1 EXECUTIVE SUMMARY

This Sustainable Development Plan has been prepared to support a Review of Environmental Factors (REF) for the
Department of Education (DoE) for the upgrade of Austral Public School (APS) (the activity). The purpose of the REF is
to assess the potential environmental impacts of the activity prescribed by State Environmental Planning Policy
(Transport and Infrastructure) 2021 (T&l SEPP) as “development permitted without consent” on land carried out by or on
behalf of a public authority under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The
activity is to be undertaken pursuant to Chapter 3, Part 3.4, Section 3.37 of the T&l SEPP.

The proposed activity is for the upgrades to the existing APS at 205 Edmondson Avenue, Austral, NSW, 2179 (the site).

The purpose of this report is to state the proposed ESD initiatives to achieve compliance with Educational Facilities
Standard Guidelines (EFSG) DGO2 requirements and 5 Star Green Star Design & As-Built v1.3 certification. This report
should be read in conjunction with the Architectural drawings, EFSG DGO2, Green Star Design & As-Built v1.3
Submission Guidelines and other consultant reports submitted as part of the application.

This report also responds to the General Sustainability Provisions section in accordance with the Sustainable Buildings
SEPP 2022.

The ESD objectives is to encourage a balanced approach to designing new facilities for the public school project; to be
resource efficient, cost-effective in construction and operation; and to deliver enhanced sustainability benefits with
respect to impacts on the environment and on the health and well-being of students, staff and visitors whilst providing
the best possible facilities for a constructive student learning experience.

Some of the key ESD commitments for the proposed activity are listed below:

= Good access to natural daylight

= Well-designed openings to promote natural ventilation
= Appropriate construction and glazing selection

= Energy efficient air-conditioning systems

= LED luminaires

= Rainwater recycle tank

= Efficient water fixtures

= Waste management plan

= Water-wise Landscaping
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2 INTRODUCTION

APS is located at 205 Edmondson Avenue, Austral on the south-eastern corner of the intersection between Edmondson
Avenue and Tenth Avenue. The site has an area of 2.986 ha and comprises of 6 allotments, legally described as:

= Lot 1DP 398105
= Lot 1DP 398106
= Lot 1DP 509613
= Lot1DP 512119

= Lot 2 DP 509613
= Lot 865 DP2475

The site currently comprises an existing co-educational primary (K-6) public school with:

= 8 permanent buildings;

= 14 demountable structures;
= interconnected paths;

= covered walkways;

= play areas: and

= at-grade parking.

The Austral Community Pre-school is also located within the site.

The existing buildings are clustered in the northern part of the site, ranging between 1to 2 storeys in height. There is a
sports oval in the south-eastern portion of the site, and a densely vegetated informal play area located in the south-

western portion of the site.

Figure 1 Aerial image of site (source: NearMap, taken 7 Sept 2023)
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The proposed activity involves alterations and additions to the existing APS, including the following:

= Demolition of existing structures and removal of trees, as well as other site preparation works;

= The erection of a new 3-storey building comprising teaching spaces that includes 20 permanent teaching
spaces and 3 support teaching spaces;

= Conversion of the first floor of Building B from a Library to staff annex (staff room) and minor modifications on
the ground floor;

= Refurbishment and change of school function of Building | from classrooms to a Library;

= At-grade parking (57 new spaces, including 1 accessible space);

= New driveway and access gate from Edmondson Road;

= Erection of a substation within the site on the northern boundary;

= Upgrade of the sports field;

= Internal pathways, fencing, utility upgrades and associated works; and

= Off-site public domain improvements including retention and upgrading of the Kiss & Drop area and a
temporary pedestrian road crossing on Tenth Avenue.

The intent of the activity is to allow for upgrades to APS that will provide a CORE 35 primary school compliant with the
EFSG. The works will increase the capacity of the school from 681 students and 40 FTE teachers to 734 students and 64
FTE teachers, respectively. Furthermore, provision within the expanded 734 student capacity will be made for the
creation of 30 support class students places.

Figure 2 below shows the scope of works for the proposed activity.
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Figure 2 Proposed Site Plan (Source: Pedavoli Architects, Overall Site Plan (Rev K)
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3 EFSG SUSTAINABILITY TARGETS

The Educational Facilities Standards and Guidelines (EFSG) have been developed by the NSW Department of Education,
to assist the management, planning, design, construction and maintenance of new and refurbished school facilities. The
EFSG is to be treated as a reference guide that provides a starting point to allow for a consistent standard of delivery
across various types of school developments.

The EFSG Design Guide considers a framework incorporating several aspects of design including extensive Ecologically
Sustainable Development (DG02) requirements. The following categories are covered within the EFSG DG02 Design
Guide:

= Scope

= NSW Government Resource Efficiency Policy
= Energy Conservation

= Water conservation

= Sustainable Materials

=  Ecological Conservation

= Waste Management

= (limate Change Adaptation

= Sustainability Benchmarking

= Views

The proceeding sections outline how the project addresses each of the requirements of the EFSG DGO2 Design
guideline.

All school projects in Planning phases must develop a Sustainable Development Plan including sustainability targets,
initiatives and an ESD schedule detailing the relevant Green Star/EFSG pathway adopted for the project. The NSW
Government Resource Efficiency Policy's (GREP) is @ mandatory NSW Government policy to reduce the NSW
Government's operating costs and lead by example in increasing resource efficiency through ESD principles. GREP
requires all new projects above 1,000m? and project costs over $10 million to be designed to the following standard:

= 5 Stars Green Star for projects located in metropolitan Sydney, Wollongong, and Newcastle,
= 4 Stars Green Star for projects located in other areas of NSW

The proposed activity is targeting 5 Star Green Star Design & As-Built v1.3 certification, which will cover the compliance
with this requirement.

The purpose of GREP is to reduce NSW government agency operating costs by implementing resource efficiency
measures, and its implementation is mandatory for all NSW Government agencies, including the Department of
Education. The policy includes measures, targets and minimum standards to drive efficiency in energy and water use
and waste and also improving air quality.

In accordance with the NSW Government Resource Efficiency Policy all new facilities must be designed and built so that
energy consumption is predicted to be at least 10% lower than if build to minimum compliance with National
Construction Code requirements. The energy consumption reduction must be achieved without including renewable
energy generation in the calculation.
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4 SUSTAINABLE BUILDINGS SEPP

In accordance with Chapter 3.1 of Sustainable Building SEPP 2022, the General Sustainability Provisions is applicable to
all non-residential activity that involves:

= The erection of a new building, if the development has a capital investment value of $5 million or more; or

= Alterations, enlargement or extension of an existing building, if the development has a capital investment value of
$10 million or more.

Currently, the General Sustainability Provisions requires evidence that new developments are designed to enable the
following:

= The minimisation of waste from associated demolition and construction, including by the choice and reuse of
building materials.

= A reduction in peak demand for electricity, including through the use of energy efficiency technology.

= A reduction in the reliance on artificial lighting and mechanical heating and cooling through passive design.
= The generation and storage of renewable energy.

= The metering and monitoring of energy consumption.

= The minimisation of consumption of potable water.

The Sustainable Building SEPP 2022 is applicable to the project, and as such will incorporate practical sustainability
measures applicable for the project type. The proposed activity is seeking formal Green Star certification. Refer to
Section 4.2 of this report for details of how the proposed activity has considered and addressed the requirements of the
General Sustainability Provisions.

421 CONSTRUCTION WASTE MANAGEMENT PLAN

Effective waste collection and disposal are crucial for safeguarding the environment and public health today. To ensure
responsible handling of demolition and construction waste, a comprehensive waste management plan will be devised
and implemented. This plan will encompass strategies for minimizing waste generation, maximizing material reuse,
recycling, and reprocessing, and reducing the volume of materials destined for landfill. Cut and excavation materials will
also be reused for backfilling or for grading purposes to level the site where possible. As part of the project's waste
minimization efforts, the aim is to divert up to 80% of construction and demolition waste from ending up in landfills.

4.2.2 HEATING, COOLING AND VENTILATION SYSTEMS

The air-conditioning and ventilation systems will be designed to surpass the minimum requirements of the NCC 2022
Section J Energy Efficiency Part J6. The NCC Section J requirements for Part J6 includes minimum requirements for the
energy efficient design and control of HVAC systems to reduce and recover energy.

A high-efficiency air-cooled heat rejection system is proposed. The control mechanisms for the air-conditioning system
will be engineered to minimize energy consumption by ensuring the schedule and setpoints are appropriate to the
intended operation of the buildings.
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To enhance efficiency further, ductwork systems will be designed to minimize system pressure losses, thereby reducing
the power required by fan motors. This includes selecting equipment that minimizes coil and fitting drops, as well as
employing appropriately sized ductwork to minimize friction losses.

In spaces such as bathrooms/toilets, laundries, and equipment plant areas, natural ventilation will be prioritized
wherever feasible. Mechanical ventilation will be incorporated only where necessary to ensure air quality and
temperature levels.

4.2.3 LIGHTING

The lighting design will comply with NCC 2022 Section J Energy Efficiency Part J7. The illumination density will be in
accordance with J7D3. To minimize energy consumption and optimize lighting efficiency, the proposed activity will be
using LED fittings. The energy efficient light fittings will be complemented by an automatic control system featuring
timer controls, PIR occupancy sensors and/or microwave occupancy Sensors as appropriate to enhance operational
efficiency.

To capitalize on natural daylight, where appropriate, lighting in regularly occupied spaces will be provided with a
daylight sensor to adjust artificial light output or turn lights off when sufficient natural daylight is available to the space.
For larger areas, perimeter lighting will be segregated into distinct zones to maximize natural light utilization.

External luminaires will adhere to AS 4282:1997 to prevent light pollution and maintain compliance with specified
benchmarks for night sky illumination. This will ensures that the project's external lighting does not contribute to light
pollution in the surrounding environment and wasting energy at the same time.

42.4 DOMESTIC HOT WATER

The project will use heat pump based technology for domestic hot water to generate hot water energy efficiently.

4.2.5 BUILDING ENVELOPE PERFORMANCE

The building fabric will be designed to meet and/or improve upon the minimum NCC 2022 Section J Part J4
requirements for the building envelope. Thermal breaks will be incorporated into walls, floors, and roofs where
appropriate to ensure a continuous thermal barrier on the building envelope, reducing the flow of thermal energy
between conductive materials.

4.2.6 BUILDING FABRIC

The indicative total construction R-value requirements to comply with NCC 2022 Section J Part J4 are provided in
Section 6 of this report.

To achieve the indicative requirements, insulation will be required for the building's walls and roof/ceilings. Insulation
serves to mitigate heat transfer, thereby reducing heat loss during winter and heat gain in summer. By effectively
managing thermal flow, insulation significantly decreases the heating and cooling demands placed on air-conditioning
systems.

4.2.7 EXTERNAL GLAZING

Glazing is a major source of unwanted heat gain in the summer and can cause significant heat loss in the winter due to
its low insulation performance. Therefore, a high thermal performance glazing system is recommended. Performance
glazing substantially reduces heat transmission. This reduces conduction heat loss in winter and reduces the amount of
direct solar heat gains in summer. This will correspond to a reduction of both heating and cooling loads.

The indicative glazing specifications to comply with Section J Part J4 Building Fabric DTS assessment are provided in
Section 6 of this report.
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4.2.8 SHADING AND DAYLIGHTING

Solar access offers significant benefits for indoor environmental quality by providing access to natural daylight and
reducing reliance on artificial lighting. However, excessive solar access, particularly direct solar radiation heat, can lead
to increased HVAC energy demands and thermal discomfort. To harness the advantages of solar access while mitigating
its drawbacks, passive design principles are employed.

Passive solar heating aims to harness solar heat for free heating in winter while preventing excessive heat gain in
summer. Similarly, passive cooling strategies aim to block heat entry during summer months. These principles leverage
site-specific solar access to optimize indoor environmental quality and reduce HVAC energy consumption through
tailored shading solutions.

In the proposed building, appropriate external shading devices in the form of eaves will be strategically utilised to block
the intense summer sun while allowing the lower winter sun to penetrate for passive heating. These passive design
features not only enhance daylighting and external views for occupants but also reduce the need for artificial lighting,
leading to improved alertness, mood, and productivity. Additionally, connecting occupants to nature through external
views fosters a positive and constructive experience within the built environment.

429 PHOTOVOLTAICS

To reduce the building’s grid electricity consumption and greenhouse gas emissions with an onsite renewable source, a
roof-mounted photovoltaic system (PV) is proposed for the project. It is recommended that the PV system should be
sized to cover at least 20% of the roof area of a building.

The batteries storage of renewable electricity generated by the solar PV system is not recommended nor is it necessary
as this is a daytime building and it will consume the solar electricity as it is generated.

4.2.10 ELECTRICITY METERING AND MONITORING

Electricity metering and sub-metering will be provided in accordance with Section J requirements to monitor and
manage electricity consumption in the building. Sub-metering is to be provided to enable individual time-of-use energy
data recording of the on-site renewable energy equipment. The sub-meters required will be interlinked by a
communication system that collates the time-of-use energy data to a single interface monitoring system where it can be
stored, analysed and reviewed.
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4211 FITTINGS AND FIXTURES

Water-efficient fixtures and fittings will be installed in accordance with the Australian Government's Water Efficiency
Labelling Scheme (WELS) to reduce potable water consumption. All fixtures and fittings will meet the minimum WELS
Rating as specified in the table below.

- ) Minimum WELS Rating Proposed for Highest Available Rating
Water Fittings / Fixtures -
the Buildings (AS/NZS 6400-2016)

Showerheads 4 (>6.0, but <= 7.5L/min) 4

Toilets 4 5

Urinals 5 5

Bathroom Taps 5 6
Dishwashers (excluding commercial c 6
equipment)

Washing Machines (excluding J 6

commercial equipment)

42111 HEAT REJECTION SYSTEM

The project will use of air-cooled heat rejection systems as opposed to water-based heat rejection to reduce water
demand.

4.2.11.2 RAINWATER COLLECTION AND REUSE

The project will consider the capturing of rainwater for reuse in landscape irrigation and/or toilet flushing. The
nominated rainwater tank sizing will be based on the available catchment area and the predicted monthly demand for
rainwater reuse to be determined by the project’s hydraulic consultant.

4.211.3 WATER-SENSITIVE URBAN DESIGN

The project will implement best practices of water-sensitive design to manage stormwater runoff and reduce demand
for landscape irrigation. A detailed stormwater management plan including water-sensitive urban design (WSUD) will be
completed by a civil/stormwater consultant.

5 GREEN STAR DESIGN & AS BUILT

Proposed activity is targeting a 5 Star Green Star Design & As-Built v1.3 rating for the new buildings.

The Green star rating system is a comprehensive tool for assessing environmental performance of Australian buildings.

The Green Star framework incorporates ESD principles which are categories into nine categories. Points are awarded
across each category for credits that are incorporated into the project. The Design and As-built documentation is then
verified through two rounds of independent assessments by the Green Building Council of Australia (GBCA). This section
outlines the initial review to the pathway of Austral Public School for achieving the principles of a 5 Star certified rating
under the Green Star Design and As Built tool version 1.3.
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The Green Star rating is determined by comparing the percentage of available points achieved out for the total
available points. The rating scale shown below details the percentage thresholds for the star ratings awarded.

% of available points Outcome
10-19 One Star Minimum Practice
20-29 Two Star Average Practice
30-44 Three Star Good Practice
45-159 Four Star | Australian Best Practice
60-74 Five Star Australian Excellence
75+ Six Star World Leadership

Credit points available:

Category Total Points Available

Management 14
Indoor Environment Quality 17
Energy 22
Transport 10
Water 12
Materials 14
Land Use & Ecology 6
Emissions 5
Total 100 points + 10 innovation
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To support the large volume of new schools that will be certified by the GBCA using the Green Star Tool, SINSW has
partnered with the GBCA to streamline the documentation and assessment process for schools.

The SINSW Green Star Credit Recommendations spreadsheet has been developed to consider how each credit in Green
Star may be applied to SINSW schools. The spreadsheet also details SINSW's preferred approach for projects to achieve
each credit, including any pre-approved alternate approaches agreed to by the GBCA in response to a Technical
Question. It provides references to relevant sections of the EFSG or other policies or guidelines, and examples of
standard project documentation that could be used as supporting evidence in claiming a credit.

In accordance with GREP requirements, compliance with EFSG, and under SINSW Green Star umbrella, the Green Star
points that can be targeted for this project are tabled as below.

Category Total Points Targeted

Management 12
Indoor Environment Quality 12
Energy 7
Transport 10
Water 5
Materials 6
Land Use & Ecology 2
Emissions 4
Innovation 10
Total 68
(58 points + 10 innovation)
Buffer in Achieving 5 Star 8 Points
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6 SECTION J REQUIREMENTS

Method of Compliance: JV3

Required total R-value including allowance for thermal bridging.

Elements Total Construction R-value Note
- R73.2 e [tis a total system performance value and
Roof/Exposed Ceiling Envelope ) .
(Downwards, SA < 0.45) NOT the insulation.
Envelope Walls RT1.75 e The impact of Thermal Bridging must be

included in the building envelope total
system R-value calculations.
e As per J4D7 a slab-on-ground that does not
Envelope Floors il have an in-slab heating or cooling system is
considered to achieve a Total R-value of

R2.0.

The above construction thermal mark-ups are attached in Attachment C.

Required total system U-value and SHGC.

Window Assembly

Location i (Glass & Frame) Description
U-value
External All 5.0 0.58 Single Glazed Clear Low-e or the like
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7 CLIMATE CHANGE RISK & ADAPTATION ASSESSMENT

A Climate Change Risk & Adaptation Assessment has been prepared to support a Review of Environmental Factors (REF)
for the Department of Education (DoE) for the upgrade of Austral Public School (APS). Please see Appendix D — Climate
Change Adaption Plan

The impacts of climate change were assessed across two time scales (2030 & 2070) and two Representative Concentration
Pathways (RCP4.5 & RCP8.5). Climate Futures matrices were used to determine the key climate projections based on
multiple climate variables for this risk assessment. The key climate projections were used to inform the climate risk
assessment.

The risk priority levels of the climate risks identified pre- and post-adaptation are summarised below:

Risk rating 2030 Pre-adaptation 2070 Pre-adaptation 2030 Post- 2070 Post-
adaptation adaptation
Low 8 2 14 7
Medium 7 9 2 9
High 0 4 0 0
Extreme 1 1 0 0

The results of the climate risk assessment identified two high risks items pre-adaptation. These high and extreme risks
were mitigated to medium risks by the proposed adaptation actions. The responses to high risks are summarised as
follows:

1. Increase in fire weather days can increase the chance of fire activity, as the site is located within a bushfire
prone area, bushfire damage to the building and surrounds needs to be considered as a possibility. The
development should incorporate the principals of removing and potential fuel sources surrounding the
building and maximise usage on non-combustible materials for construction. Additionally, the follow items will
also be incorporated to help address this risk:

a. A detailed Bush Fire Emergency Management and Evacuation Plan will be completed prior to
occupation of proposed buildings.

b. A management plan is to be prepared that describes the maintenance measures required to
maintain the APZ (Asset protection zone) to IPA (Inner Protection Area) standards.

C.  The site has direct access to public roads, and access and egress for emergency vehicles and
evacuation is adequate.

d. Defendable space is provided for on all sides of the existing and proposed buildings.

e. Proposed buildings to be constructed to BAL-12.5 in compliance with AS3959:2018

2. Higher maximum temperatures causing an increase in frequency and/or duration of extreme heat-days and
heatwaves resulting in insufficient capacity of the HVAC system to maintain thermal comfort. This risk is
mitigated by incorporate passive thermal design principles in the design and construction of the building such
as appropriate levels of thermal insulation.

3. Increased rainfall causing an increase in frequency and/or duration of storm resulting in damaging rooftop
plant. This risk is mitigated by services design to take possible storm risk into consider and have management
strategies for extreme weather condition.

4. Severity of extreme weather is projected to increase; this can increase the likelihood of damaging the fagade
and roof. This risk is mitigated by design structure and faced to consider building resilience to intensified
storms.

In summary all risk items identified as ‘high’ or ‘extreme’ are addressed by specific design responses in addition to at
least two risks items identified in the risk assessment being addressed by specific design responses.
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Mitigation
Number/Name

8 MITIGATION MEASURES

Aspect/Section

The below table outlines the mitigation measures identified in this SDP:

Mitigation Measure

Reason for
Mitigation
Measure

Green Star 5 Star
Target

General target

Target to be met during detailed design
by the D&C contractor

Sustainable Buildings
SEPP

HVAC Systems

Systems to be designed to surpass the
minimum requirements of the NCC
2022 Section J Energy Efficiency Part J6.

Lighting

-LED fittings to be complemented by an
automatic control system featuring timer
controls, PIR occupancy sensors and/or
microwave occupancy sensors and
daylight sensors
-Low light polluting external luminaires

Domestic Hot Water

Electric heat pump systems to be used

Water fittings and
fixtures

WELS ratings of all fixtures and fittings to
meet or exceed the ratings set out in 4.2.11

SB SEPP not a
requirement for
REF but used as an
indicator of
sustainability
initiatives

Section J4 Building
Fabric — Total
Construction R-Values

Learning Hub

Roof/Exposed Ceiling: Rt3.2 Downwards
Envelope Walls: Rt1.75
Envelope Floors: Nil

Glazing

U-value 5.0, SHGC 0.58 (Single Glazed
Clear or the like)

9 CONCLUSION

Based on the overall sustainability initiatives and mitigation measures, we believe the proposed activity

1) can be adequately mitigated through recommended measures and
2) is not considered to be a significant impact.

16 of 20
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APPENDIX A - EFSG SCHEDULE
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DOC21/809929 SINSW Green Star DAB Credit Recommendations

Targeted Rating:

Design Points

Points TBC/Can be Targeted

Green Star: Design & As Built v1.3 - Credit Recommendations for Austral PS (SD PHASE 3)

5 Star - Australian Excellence

Points Requires 60
Design & As Built v1.3 - core credits only 58 0 58
Design & As Built v1.3 - including Innovation credits 68 0 68

Safety Margin

Category/Credit

Green Star Accredited

Credit Criteria

Points
Available

Recognises projects that engage a

Compliance requirements

Appoint GSAP at all stages of the project,

SINSW
Suggested
Points
Core Credits 51
Innovation 10
Total 61

SINSW Approach to achieving Green Star
Credits

SINSW
Suggested
Points

Consultant(s)

N SINSW SME
Responsible

Targeted
Points

Targeted
Points

58

10
68

Points TBC

Points TBC
/Can be
Targeted

ESD Comments

ESD Consultant/GSAP to submit GSAP
Confirmation Letter for each Phase of the
project from Phase 3 - Schematic Design
onwards.

s

NSW

GOVERNMENT

EFSG
Equivalence

Education
School Infrastructure

MMC Responsi

Phase 2 Project Team
Comments/status

outside

and FUJIFILM Low Emission Certificates

Professional (GSAP) 1.0 Accredited Professional 1 GSAlP to ?upport the Green Star leading to certification Project Manager 1 1 High Main Works - ESD
certification process. .
Project GSAP:
Phase 0-2 - Ivan Miao (JHA)
Phase3to 9 - TBC
SINSW Environmental Performance Plan
Recognises commissioning, handover template available. Design Team to populate
20 Environmental Performance Man.datory_for and tl.ming initiatives for bl.JiIding St e T R e SII_\ISW. ) Sustainability R v Env‘!ronmental Perform.an:e P.Ian and/.or Med SINSW
Targets this Credit services to operate at their full Sustainability Design Intent Report with project specific
potential and as designed. information during Phase 4 - Design
Development.
During Phase 4 - Design Development, Design
Team to complete the Services and
Maintainability Review template
Services and Maintainability Contfuct a s.ervices am.:l maintainabilit.y review ‘ Commissioning dervonstrating projgcf ?pecific input from the .
2.1 Review 1.0 during design and prior to construction and | Project Manager Team 1 1 design team, the facilities manager and ngh MFS
develop a ‘Service and Maintainability Report' operations staff, including evidence that any
issues identified have been rectified and that
any actions have been incorporated into the
design intent report.
Commissioning and Tuning . N q
Commit to a tuning process for all nominated
- B Suice system? e Commissioning May be targeted for additional fees to head
2.3 Building Systems Tuning 1.0 e quarterly adjustments Head Contractor 0 1 Low
o N Team contractor.
® measured first 12 months after occupation
o review of manufacture warranties
GBCA Response R-14422, projects within the
Schools Infrastructure NSW Umbrella (GS-
6039DA) may use the Commissioning and
Temporary Schools Program Team in lieu of
ing a dedi N
T Lo commissioning agent (ICA).
24 et G B eiE AgE 1.0 o Appoint an ICA from schematic design | Project Manager | _CTis5ioning 1 1 B eEent (A High SINSW
(IcA) Team . .
SINSW to provide evidence that:
*The Commissioning and Temporary
Schools Program Team has been engaged as
the project's commissioning team.
*Evidence outlining the purpose, role and
responsibilities of the Commissioning and
) ) ‘ Remaies pizs ket Eng?ge a qu.al‘iﬁed. professional fo prepare a JHA—ESD to provide Climate afiaptation plan
Adaptation and Implementation of a Climate N . N project-specific Climate Adaptation Plan (CAP) L during Phase 2 - Concept Design .
i — 3.0 Adaptation Plan 2 to the |mpact_s of a changing climate and implement recommendations into the ESD Consultant |  Sustainability 2 2 High MFS
and natural disasters. N . R .
design and construction. Campus-wide credit
As per GBCA Response R-15394, in lieu of
Building Log Book, compliance with 4.1.2 is
achieved by demonstrating that the buildings
asset maintenance information is captured
through the NSW Government FMWeb
Maintenance platform.
Contractor is responsible for providing
[o] ions and Maif ion in
Recognises projects that make accordance with 4.1.1 & Building User
available building information that ® Provide operations and maintenance (O&M) Information in accordance with 4.1.3.
facilitates understanding of building | information and log book to facilities SINSW
Building Information 4.0 Building Information 1 systems operation and team and s, and Sustainability Sustainability 1 1 As per GBCA Response R-14554: Med SINSW
requirements, and their ® Provide building user information to all Whole of Government Facilities Management
environmental targets for optimised | relevant stakeholders Services (Maintenance) contract in lieu of
performance confidential documents for the operations
and maintenance information on the
following condition(s):
* All nominated building systems are covered
within the contract
* It is demonstrated there is a process for
relevant on-site school staff to access to
Whole of Government Facilities
Services (N
contractors when needed.
Environmental Bullding Set, measure and r_ep.ort for at least 2 building SINSW o SINSW has provided standard Commitment
5.1 Performance 1 " - performance metrics i.e. energy, water, waste Sustainability Sustainability 1 1 to Environmental Performance letter for Med SINSW
ge building owners, building ;4 |gq schools.
Commitment to occupants and facilities management
Performance teams to set targets and monitor
environmental performance. SINSW has provided a End of Life Waste
52 End of Life Waste Performance 1 Commltmt.an_t to extend the life of the interior AMU 1 " Performance Letter template for schools. Med SINSW
fit out or finishes to at least ten years.
Campus-wide credit
Head Contractor must develop & implement
7.0 ;;Iavr:I(EMP) e Cre;izor Develop and implement a best practice EMP Head Contractor - Y a project-specific best practice EMP. High MFS
Campus-wide credit
Rewards responsible construction A responsible party for the site has a formalised Head Contractor must have 15014001
q Kl Formalised Environmental practices that manage environmental | approach to planning, implementing and accredited EMS. .
E:z?;:;ble Building vl Management System £ impacts, enhance staff health and auditing is in place during construction, to Head Contractor B ! High MFS
libeing, and improve bility ' ensure conformance with the EMP Campus-wide credit
on site
Not recommended in the first instance but
Promote mental and physical health of staff could be targeted if Head Contractor has
7.2 High Quality Staff Support 1 and train up in sustainability practices through ' Head Contractor 0 1 "high quality staff support practices” in place. Low MFS
on-site, off-site and/or online classes
Campus-wide credit
projects that impl.
wa.sFe management plans that Qualified waste audlto.r prepares and Only one of the Waste consultant required to prepare and
. facilitate the re-use, upcycling, or Implements an Operational Waste Waste ) ) .
Cbeaticneliiarie &R Eeicinaceliativey conversion of waste into energy, and Mana t Plan (OWMP) which is thi Itant pathway can be ! ! implement an Operational Waste A0 ANBR
" B ¢ gen?en .an o W Ic__ls_ en consultan targeted Management Plan (OWMP) for the project.
stewardship of items to reduce the reflected in design of building facilities
quantity of outgoing waste.
12 0
® Minimise outdoor air pollutants
9.1 Ventilation System Attributes 1 © Design HVAC for ease of hanical 1 1 Mechanical consultant must ensure the HVACK ;o y MFS - Mechanical
® Clean prior to occupation system is compliant with this credit.
ASHRAE Standard 62.1:2013 is referenced
Indoor Air Quality Becognis.es pro.jects that provide high
indoor air quality to occupants.
Sources of poll (printing, p pying, SINSW have purchase contract in place with
Exhaust or Elimination of cooking and vehicle) c with mini FUJIFILM in provide low emission printers . .
B Pollutants £ issi or be directly to 1 ! and photocopiers to all schools. FAQ-F-00169 ngh MEFS - Mechanical
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10.1
10.2
Acoustic Comfort
103
11.0
111
Lighting Comfort
11.2
12.0
121
Visual Comfort
12.2
13.1
Indoor Pollutants
13.2
Thermal Comfort 14.1
Energy
15A
15A
15E.0
Greenhouse Gas Emissions
15E.1
16A
Peak Electricity Demand
Reduction
168

Transport

Internal Noise Levels 1
Reverberation 1
Rewards projects that provide
appropriate and comfortable acoustic
conditions for occupants.
Acoustic Separation 1
Mandatory for

Minimum Lighting Comfort

this Credit
General llluminance and Glare 1
Reduction
Recognises well-lit spaces that provide
a high degree of comfort to users
Surface Illuminance 1
Mandatory f
Glare Reduction anv @ ory. or
this Credit
Daylight 2
Recognises well-lit spaces that provide
high levels of visual comfort to
building occupants.
Views 1
Paints, Adhesives, Sealants and 1
Carpets Recognises projects that safeguard
occupant health through the
reduction of internal air pollutant
levels.
Engineered Wood Products 1
Recognises projects that achieve high
Thermal Comfort 1
levels of thermal comfort.
22
Conditional Requirement
Prescriptive Pathway 10

Mandatory for Encourages energy efficient buildings
this Credit and and the reduction of greenhouse gas
Certification (GHG) emissions associated with the
use of energy in building operations.

Conditional Requirement:
Reference Building Pathway

Reference Building Pathway 20

Encourages the reduction of peak
demand load on the electricity
network infrastructure.

Prescriptive Pathway - On-site
Energy Generation

Performance Pathway - Reference
Building

10

e Internal ambient noise levels no more than
5db(A) above lower figure in table 1 of AS/NZA
2107:2016

e Compliance shall be demonstrated through
measurement provided by a qualified acoustic
consultant

® Reverberation time below max stated in table
1 of AS/NZS 2107:2016

o Compliance shall be demonstrated through
measurement

Reduce noise transmission between enclosed
spaces Rw of at least 35 for partitions with
doors and at least 45 for partitions without a
door

Lights in the nominated area (all primary and
secondary spaces) are Flicker-free lights and
min Colour Rendering Index (CRI) of 80

® Lighting levels and quality comply with the
GBCA best practice guidelines

and

® Glare is reduced

Combination of lighting and surfaces improve
uniformity of lighting

Reduce glare through a combination of blinds,
screens, fixed devices, or other means

® 1 point - 40% of the nominated area (all
primary spaces) receives high levels of daylight
® 2 points - 60% of the nominated area (all
primary spaces) receives high levels of daylight

60% of the nominated area (all primary spaces)
has a clear line of sight to a high quality
internal or external view

o External View — A high quality external view
must extend to the outside towards natural
elements such as large bodies of vegetation, a
body of water, frequent movement of (people,
vehicles, or animals) or sky

o Internal View - A high quality internal view is
defined as a view towards an area that is
landscaped or contains a water feature, or an
atrium

® No paints, adhesives, sealants or carpets are
used in the building; or

® 95% of all internal paints, adhesives, sealants.
and carpets meet total VOC limits

® No new engineered wood products are used
in the building; or

® At least 95% of all engineered wood products.
meet formaldehyde emission limits

80% of occupants satisfied - equivalent to PMV
between -1 and +1

Project teams must demonstrate that the
minimum Deemed-to-Satisfy performance
requirements stipulated within Part J1 of the

Comply with prescriptive requirements for;
® Building Envelope

o Wall-Glazing Construction

® Lighting

o Ventilation and Air Conditioning

® Domestic Hot Water

e Transition Plan

® Fuel Switching

® On-site Storage

® Vertical Transportation

Projects targeting

® 4 Star - Proposed building must achieve 10%
improvement on NCC Section J reference
building. Equivalent to GBCA Benchmark
Building

® 5 Star - Minimum points threshold = 3 points
® 6 Star - Minimum points threshold = 6 points.

Points awarded for emissions reduction:

® Building fabric relative to NCC Section J to
Reference Building - 1 point for 5%, 2 point for
10%, 3 point for 15%, max. 4 point for 20%

o Proposed building relative to GBCA
Benchmark Building - 1.6 point for 10%, 3.2
point for 20%, 4.8 point for 30%, 6.4 point for
40% etc.

1 point - On-site electricity generation systems
reduces the total peak electricity demand by at
least 15%

Project’s predicted peak electricity demand has
been reduced below that of a Reference
Building:
® 1 point - 20% reduction
® 2 points - 30% reduction

Acoustic

Acoustic

Acoustic

Electrical

Electrical

Electrical

Architect

ESD Consultant

Architect, ESD
consultant

Architect, Mech,
Elec, Hyd, Fire

Architect

Mechanical

ESD

ESD, Architect,
Mechanical,
Electrical

ESD

ESD, Architect,
Mechanical,
Electrical

ESD, Electrical

ESD, Electrical

1
1
1
1
1
Sustainability 1
Sustainability 1
Sustainability 1
Sustainability 1
Sustainability 1
5
Sustainability -
Sustainability -
Sustainability -
Sustainability 4
Sustainability -
Sustainability 1
10

Acoustic consultant to ensure compliance
with this credit.

Acoustic consultant to ensure compliance
with this credit.

Acoustic consultant to ensure compliance
with this credit, noting for glazed operable
walls between enclosed spaces, sound
reduction index (Rw) of 30 (instead of 35)
applies (Refer GBCA response R-14412).

The following needs to be provided in
resopnse to this TQ:

Acoustic Report including,

*an outline of the functional requirements of
the space econfirmation of (Rw) of 30 for this
type of operable glazed wall is best practice

Electrical consultant to ensure compliance
with this credit.

Electrical consultant to ensure compliance
with this credit.

Requires a plain ceiling to achieve uniform
surface reflectance of at least 0.75. Architect
to confirm if this credit is to be targeted.

Architect to ensure compliance with this
credit.

ESD consultant to undertake Daylight
Autonomy modelling to confirm compliance
with this credit during Phase 4 - Design
Development.

ESD consultant to finalise Views calculation
to confirm compliance with this credit during
Phase 4 - Design Development.

All consultants to ensure their specifications
comply with credit requirements.

Campus-wide credit

All consultants to ensure their specifications
comply with credit requirements.

Campus-wide credit

ESD consultant to undertake PMV modelling
to confirm compliance with this credit during
Phase 4 - Design Development.

Project will undertake 15E

ESU CONSUIt@Nt [0 UNGertake energy
modelling to confirm compliance with this
credit during Phase 4 - Design Development,
without including renewable energy
generation in the calculation.

All services consultant to provide at least 10%
improvement in energy efficiency compared

It is anticipated that SINSW projects should
be able to achieve at least 4 points
(conservative estimation), with possibility to
achieve 2 additional points to be confirmed
with energy modelling.

ESD consultant to undertake energy
modelling to confirm points achievable under
this credit during Phase 4 - Design
Development.

Size of the buildings and limit of 100kW may
limit some projects being able to achieve.

ESD consultant to undertake peak demand
modelling to confirm compliance with this
credit during Phase 4 - Design Development.

High

High

High

High

High

High

High

High

High

Med

Med

Med

High

High

High

High

Med

Med

MFS - Acoustic

MEFS - Acoustic

MFS - Acoustic

MFS - Electrical

MFS - Electrical

MFS - Electrical

MFS

Main works - ESD

Main works - ESD

MFS

MFS

Main Works - ESD

MFS & Main works

MFS & Main works

MFS & Main works

MFS & Main works

JHA Electrical: JHA
Electrical has reviewed
this item and have no
specific concerns at this

JHA Electrical: JHA
Electrical has reviewed
this item and have no
specific concerns at this
stage. Targeted credit
will be incorporated
within detailed design.

JHA Electrical: JHA
Electrical has reviewed
this item and have no
specific concerns at this
stage. Targeted credit
will be incorporated
within detailed design.

with the relatively deep
floor plates of the hub
layouts, the modelling
for most projects is now
indicating they will
achieving the min. 40%
daylighting targets with
additional design
interventions where
required (including
adjustments to layouts,
increasing window
heights where required
etc.)

JHA Electrical: Based on
ESFG DG66, a 70 kW
solar PV system will
need to be installed for

JHA Electrical: No furthe’
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Sustainable Transport

Potable Water

17A

188

Performance Pathway

Prescriptive Pathway

Rewards projects that implement
design and operational measures that
reduce the carbon emissions arising
from occupant travel to and from the

project, when compared to a

reference building. This also promotes
the health and fitness of commuters,
and the increased liveability of the

location.

note:

Typically projects are expected to gain
more points using the 17A pathway.

However if projects cannot comply
with 17A, the prescriptive pathway

may be applied.

® GBCA response R-14426 accepts the SINSW
School Transport Planning Process as an
alternative to standard Green Star
Requirements for Credit 17- Performance
Pathway

® Transport Plans undertaken for all SINSW
project must follow the SINSW School
Transport Planning process outlined in the
Practice Note: School Transport Planning. This
Practice note is available to project teams on T-
Reign.

18B.1 Sanitary Fixture Efficiency

Architect

Architect

Sustainable
Transport
Technical Advisor

Sustainability

10

unaer SINSW umporelia may target 1u points
according to R-14426.

Project team to complete SINSW Transport
Assessment template during Phase 4 - Design
Development.

The project team are required to
demonstrate outcomes of this transport
assessment in line with the SINSW transport
assessment

process, including:

* A review of the school’s travel demand;
* The establishment of transport modes to
promote during construction and post-
occupancy;

« Identification of transport improvements
required to meet school travel demand;

* Actions to inform the site design, master
plan, Construction Traffic and Pedestrian
Management Plan and Travel Plan;

* Actions to address road safety concerns;
and

* Compliance with the Transport Planning
Advisory Note.

Documentation Requirements:
Please provide the following in your
L

Architect to ensure compliance with this
credit. All fixtures must be within one star of
highest WELS rating available.

High

High

Main Works -
Transport

MFS

18B.2 Rainwater Reuse

Hydraulic
Engineer

Sustainability

Hydraulics consultant to ensure compliance
with this credit. Rainwater tank volume - 10
L/m2 of GFA.

Med

MFS

WE WETe COnsIaering
providing rainwater
tanks for one of the
new buildings only per
school in order to keep

Sl cmcte Ao Mar

18B.3 Heat Rejection

Mechanical
Engineer

Sustainability

to confirm

with this credit.

Med

MFS

18B.4 Landscape Irrigation

Requires a minimum 30% of the bullding’s
structure by GFA to be responsibly sourced

Landscape
Architect

Sustainability

Landscape architect to ensure compliance
with this credit. Landscape must be irrigated
by drip irrigation only with moisture sensor
override installed.

Note Alternative Approach as per GBCA
Response R-14546 - For ovals, sports fields
and sports courts compliance is achieved if
the landscape irrigation system incorporates
a moisture sensor override feature or similar
control technology.

Documentation Requirements:

Please provide the following in your
submission:

* Datasheets, technical specifications or
similar evidence detailing the performance
and features of the proposed water
irrigation system for ovals, sport field and
sport courts.

* A description justifying how the proposed
system is better than a standard practice
landscape irrigation system that would
typically be used on ovals, sports fields and
sport courts.

* A copy of this response.

Med

Mainworks

structural Timber would

Stormwater Peak Discharge

‘heat island effect’.

vegetation, light colour roof, shading

Post-development peak average recurrence
interval (ARI) event discharge from site does
not exceed pre-development

Hydrologist

Campus-wide credit

Civil consultant to ensure compliance with
this credit.

Campus-wide credit

Med

MFS & Main works

o Architect, i i
Life Cycle Impacts 198.4 Structural Timber 3 structural timber. Al structural timber must Structural 0 1 Low MFS be an unlikley material
hold either FSG or PEFC certification. Points to be used as the
hacad an 0 inclidad structure frame
Requires 95% of the buildings steel is sourced
" . Rewards projects that include building . " & B "
Responsible Building B . . . from a responsible steel maker . There are Architect, Procurement from Australian Steel
N 20.1 Structural and Reinforcing Steel 1 materials that are responsibly sourced . N 0 1 ) N ) Low MFS
Materials B N q on whether Structural manufacturers will meet this requirement.
or have a sustainable supply chain. P
the building is steel or concrete framed. L .
This is achievable - to be
Compliant timber with chain of custody code Non-structural timber
X 95% (by cost) of all timber used is certified or Architect, may be difficult/costly to source. Hence not . products to be specified
20.2 Timber Products 1 1 1 h
reused Structural recommended but point could be targeted. High MFs by architect to meet
Green Star
Design to not include
any permanent
Architect, . v P
Structural All to ensure their formwork &
Permanent Formwork, Pipes, Requires that only sustainably produced PVCis S comply with credit requirements. stormwater pipes less
203 N . 1 Electrical, 0 1 Low MFS .
Flooring, Blinds and Cables used Hydraulic, than 225mm diameter
v L Campus-wide credit to be PVC.
Mechanical B
It doesn’t seem that
any points are being
targeted for this item.
We can specify as
noted, but not sure
how available the
materials will be.
Requires a proportion of all materials used in
Product Transparency and Encourages sustainability and the project to meet transparency and
Sustainable Products 21 R [EICIEY 3 B 3 v e p_ ! o ) 2 cy o Low MFS
Sustainability transparency in product specification. q . Points
based on % of compliant product used. Confirmed targeting 1 point
Architect, Service; y Campus-wide credit
All e tract d te i
A“‘IEAS € contrac f:rs and waste processing Head Contractor to ensure compliance with
facilities that provide waste management and . "
. Mandatory for . N d d this credit.
220 Reporting Accuracy this Credit | Rewards projects that reduce reporting services must demonstrate Head Contractor - Y Med MFS
Construction and construction waste going to landfill by | COMPliance with Green Star Construction and Campus-wide credit
Demolition Waste reusing or recycling building Demolition Waste Reporting Criteria
materials. 0% ofconstuchonandldemoltonuaste Head Contractor to ensure compliance with
. . this credit. q
22B Percentage Benchmark 1 generated to be diverted from landfill or Less | Head Contractor 1 1 High MFS
2 .
than 10kg/m” of GFA goes to landfill Cambiswlde cradit
2
Mandatory "Conditional Requirement" for all
Site did not include old growth forest, prime v . _q "
Mandatory for N . . . Green Star projects. Ecologist to confirm
" B ) 5 agricultural land, wetland of high national Ecologist Statutory N N N N .
24.0 Conditional Requirement this Credit and . N . ) - Y compliance with this credit. High SINSW
e L importance or impact on matters of national Planning
Certification e
significance ¢ wide credit
Rewards projects that choose to ampus-wi
develop sites that have limited Existing school site. N/A
Sustainable Sites ecological value, that reuse previously X .
H Architect to confirm if at least 75% of new
developed land, and that remediate buildi N iously developed land"
eameriires] gL uildings are on "previously developed land".
"Previously developed land" includes land
241 Reuse of Land 1 Requires that 75% of the site w?s previously SII.VS\A{ . Project Director 1 1 this V\{as occupi.ed by a permanent structure, High SINSW
developed land at the date of site purchase Sustainability associated curtilage, road, car park or other
hardstand.
C: -wide credit
ampus-wide crect Existing school site. N/A
Architect to ensure compliance with this
Recognises projects that reduce the | 75% of the total project site area comprises of Architect credit P
Heat Island Effect 25.0 Heat Island Effect Reduction 1 contribution of the project site to the | elements to reduce heat island effect - 1 1 ) Med MFS

Requirement in Section
2.3.2 of the 2016 DCP
requires that post-
development peak




DOC21/809929 SINSW Green Star DAB Credit Recommendations

Stormwater

Rewards projects that minimise peak
storm water outflows from the site
and reduce pollutants entering the
public sewer infrastructure or other

Additional point awarded for stormwater site

Civil consultant to ensure compliance with
this credit.

Development
Requirement in Table 2-
1 of the 2016 DCP
requires following
water quality targets to

principles.

Sustainability confirming requirements

26.2 Stormwater Pollution Targets 1 water bodies. discharge to meet GBCA pollution reduction Hydrologist 1 Med MFS & Main works |be met: Gross
targets %;
8¢ Campus-wide credit Pollutants (>5mm) 90%;
Total suspended solids
85%; Total
phosphorous 65%;
Total nitrogen 45%.
These targets align with
Column B of Table 26.2
in the Green Star
Submission Guidelines.
Conformance with this
will be confirmed via
MUSIC modelling at
future design stages.
e e e i s ek Electrical consultant to ensure compliance
Light Pollution to Neighbouring | Mandatory for . . - N with this credit. N a
27.0 Eatfen e Australian Standard to avoid light pollution to Y High MFS & Main works
N 5 Rewards projects that light MGt e e I . Campus-wide credit
Light Pollution . Lighting Designer - -
pollution. B L B Electrical consultant to ensure compliance
Requires that external luminaires do not emit with this credit
27.1 Light Pollution to Night Sky 1 light pollution to the night sky above a given 1 : Med MFS & Main works
benchmark . 5
Campus-wide credit
® Building naturally ventilated, or
Legionella Impacts from Coolin Minimise the impacts associated with | Has waterless heat rejection system, or Mechanical
Microbial Control 280 s f{ems P s 1 harmful microbes in building cooling | ® Has water-based heat rejection systems that i 1 Mechanical has confirmed they are targetting|  High MFS
4 systems. includes measures for Legionella control and 8
Risk Management
10
The project meets the aims of an ical:
8 p d — Up to two (2) points may be awarded for ) . . JHA Electrical: Based on
N . existing credit using a N N N Refer Calculation Guide, maximum 2 ESFG DG66, a 70 kW
30A Innovative On-site Renewable B installing on-site renewable energy sources. . . . . . N
Technolo; P 30A 2 technology or process that is Y " o . Electrical 1 points available for 30% renewable High Main works solar PV system will
gy or Process Energy N N L . Partial points available - 1 point is 15% and 2 is - B
considered innovative in Australia or 20% Energy Contribution need to be installed for
the world 35-core primary school.
Under SINSW Umbrella may target 1
The project has undertaken a Requires DfMA objectives to be achieved on points according to R-14427 for seeking
sustainability initiative that the project, with the benefits of this approach to integrate sustainability in the approach
30B Market substantially contributes to the presented through the SI NSW DfMA discussion 'Design for Manufacture and Assembly’
a 308 DfMA 1 5 1 i i
Transformation broader market transformation paper, analysing the lifecycle impacts, (DfMA).. Architect to confirm if this is High MFS & Main works
towards sustainable development in | greenhouse gas emissions and energy analysis applicable for this project.
Australia or in the world of prefabricated reusable building modules.
Campus-wide credit
Projects within the Schools Infrastructure
NSW v1.3 Umbrella (GS-6039DA) may
target one (1) point under Innovation
B B Requires a needs analysis of the surrounding 8 (1)p _ " i
Encourages investment in B B Challenge-Community Benefits, using the
N community and a strategy for how the project . o B
, 2 infrastructure for use by the broader " N . N Architect Schools Infrastructure policy 'Community .
30D Community Benefits 1 3 . | will provide social/community benefits and 1 o . High SINSW
community, such as the incorporation ) B Use of School Facilities' and the 'Share
) N consult with the broader community on the | o
of spaces that are publicly accessible. Our Spaces' program guide in lieu of a
proposed plan. N
Needs Analysis Report.
Campus-wide credit
Increase the amount of information | Requires submission of the ‘Financial
30D Financial Transparency 1.0 available to industry on the costs and | Transparency Disclosure Template’ that 1 Med MFS
benefits of sustainable building comprehensively itemises design, construction,
Encourages the incorporation of
Aboriginal and Torres Strait Islander .
T Project teams must demonstrate that the
Incorporation of Indigenous Australian Indigenous Design Charter guidin, Architect q
30D B B E 1 development of the projects and o B & & B 1 High MFS
esign visibility throughout the project’s life principles are incorporated in the design of the
building.
cycle using Indigenous Design and 8.
Planning principles
SUPPUT S THIFPETTOTTTIaNcE, CUST FIUJECTS WILHITT UTE SCITOUTS TTTastuciune
Intesrating Heafth effective and health-promoting Requires an analysis of community health NSW v1.3 Umbrella (GS-6039P) may
30D Envi?onmegnts ¥ 1 project outcomes through an early | needs and to address those needs through School Principal 1 target one (1) point under Innovation High SINSW
analysis of the interre i impl. ion of ad strategies Challenge-Integrating Healthy
30D Innovation Challenge
The DOE Reflect RAP was dated January
2019 - January 2020. The RAP currently in
the process of being reviewed and
updated to the next iteration.
Encourages organisations to take Project Manager P
fi lised steps t id A ili ti | d d by q
30D RAP 1 orma |sel .s epsto prt:rv! < ! o ac IO'T plan 3 Y Architect 1 Organisation Reconciliation Action Plan Med MFS & Main works
opportunities for Aboriginal and Reconciliation Australia is required
S —— Head Contractor (RAP) can be used to demonstrate
peopies. compliance with this Innovation
Challenge as per F-00101.
Campus-wide credit
Projects within the Schools Infrastructure
NSW v1.3 Umbrella (GS-6039P) may
target one (1) point under Innovation
Encourages projects to provide safe, Require to develop and implement an Challenge-Universal Design, providing the
30D Universal Design 1 equitable and dignified access for accqessibilit an l:)ased onpa S ——— 1 Education Facilities Sustainable High MFS
persons with disabilities. VP 4 Guidelines (EFSG) in lieu of a needs
analysis report.
Campus-wide credit
P Subject to constraints of
Projects within the Schools Infrastructure
NSW Umbrella project GS-6039DA may
Recognises projects that develop and . target. one. .(1) point under 30 Global
stakeholder Engagement implement a comprehensive, project The project has a Stakeholder Engagement Sustainability for Green Star-
30E Strategy [GSC 3g1]g 1 s s el ! Strategy prepared in accordance with specified 1 Communities v1.1 credit 3.1 Stakeholder High SINSW
30 E Global Sustainability strategy early in the planning process. Uy Engagement Strategy using the SINSW
Community Communications Strategy.
Campus-wide credit
Recognises projects that take into TQyet to be submitted by SINSW
308 Design for Safety [GSC 15.1] 1 consideration designing out crime | Requires incorporation of CPTED principles 1 yetto be submitted by High MFS
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1 INTRODUCTION

This Climate Change Risk & Adaptation Assessment has been prepared for the upgrade to Austral Public School and will
form part of the Sustainable Development Plan submission for the project.

In accordance with EFSG DG02.08 and Green Star Design & As Built v1.3 requirements the purpose of this assessment is
to provide:

= Details of stakeholder consultation that was undertaken during plan preparation, incorporating their responses
(see Section 1.1)
= Summary of the project's characteristics (site, location, climatic characteristics) (see Section 2)

= Assessment of climate change scenarios and impacts on the project using two-time scale relevant to the project
anticipated lifespan (see Section 3)

= Summary of potential direct and indirect climate change impacts (environmental, social and economic) (see
Section 4)

= |dentification of the potential risks for the project and people based on recognised standard (see Section 4)

= Alist of actions and responsibilities for ‘high” and ‘extreme’ risks identified (see Section 4)

Stakeholders engaged in the development as a part of the CAP process are listed below.

Stakeholder Discipline

Sonia Giles — SINSW SINSW Sustainability | Project Director
Caryn Lim — SINSW SINSW Sustainability | Project Director
Katherine Longhurst — Pedavoli Project Lead | Architect

Sam Regoli - Pedavali Project Lead | Architect

Jonathan Saw — JHA ESD Engineer | GSAP

Adrian Casar — JHA Hydraulic Engineer

Benjamin Ng — JHA Electrical Engineer

Dominic Wong — JHA Mechanical Engineer

Jeremy Sokkar — Cardno Structural Engineer

Sam Sarijloo - Cardno Civil Engineer
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2 PROJECT'S CLIMATIC CHARACTERISTICS

Austral is located in NCC Climate Zone 6, which is described as having hot to very hot summer with moderate humidity
and mild to cold winter with low humidity. The main aims in this zone are to reduce the need for cooling in summer and
heating in winter. This zone offers good cost-effective opportunities to achieve energy-efficient outcomes.

The baseline climatic conditions for Austral is taken from the closest weather station data available from the BOM. The
closest weather station is Badgery Creek AWS, which is approx. 8.5 km West of Austral.

Monthly Climate Statistics for ‘Badgery Creek AWS'

e  Site name: Badgery Creek

e  Site number: 067108

e Latitude: 33.90 °S Longitude: 150.73 °E
e Elevation: 55 m

Statistic Element

Maximum temperature

Mean maximum

temperature 30.2 28.7 26.7 24.1 20.7 17.8 17.5 19.3 22.5 24.9 26.5 28.6 24
(Degrees C)

Highest

temperature 47.6 46.5 40 36 29.4 25.2 27 28.8 36.4 37.4 41.9 44.6 47.6
(Degrees C)

Minimum temperature

Mean minimum

temperature 17.3 17.1 15.4 115 7.7 55 4.2 4.8 7.8 10.6 13.6 155 10.9
(Degrees C)
Lowest 8.2 8.5 6.4 0.1 11 3 45 2 05 2.2 5.3 6.6 45

temperature (°C)

Rainfall

Mean rainfall

(mm) 78.3 111.6 112.4 47.9 38.5 56.5 33.9 36.5 35.8 58.9 69.9 56.5 675

Highest rainfall

(mm) 192.2 433 561.4 253.4 155.6 250.4 280 231 82.2 186.8 173.2 131.2 1674.6

Solar Exposure

Mean Solar

22 19.1 16.2 13.6 10.6 8.8 10 13.2 16.8 19.7 21.2 225 22
Exposure (MJ/m?)

Highest Solar
Exposure (MJ/m?)
Red = highest value & Blue

27 22.7 20.5 15.9 11.9 10.1 11.3 15.2 19.9 23.6 27.1 25.7 27
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Extreme events that have impacted a site in the past help project possible extreme events that will impact the site in the
future. The identification of past extreme events will help highlight the climate risks which needs to be taken into

consideration for this risk assessment.

Past climatic events that have impacted the site and/or the Liverpool/Metropolitan Sydney region are summarised

below:

= Heatwaves — Based on long-term (1910-2013) observations, temperatures in the Metropolitan Sydney region
have been increasing since about 1960, with higher temperatures experienced in recent decades.
The region is projected to continue to warm during the near future (2020-2039) and far future (2060-2079),
compared with recent years (1990-2009). The warming is projected to be on average about 0.7°C in the near
future, increasing to about 1.9°C in the far future. Inland, away from the coast, the number of high
temperature days is projected to increase. Fewer cold nights are projected in inland areas and the Blue
Mountains.
[Source: NARCLiM]

i e womss
i 3 ;’ e
JosnAD _,~’} WISEMAXS 1 I
ST ’f e & ER—— Proposed
groow jond” g oot P Site

Metropolitan
Sydney
Change in annual
average number
of days with
temperatures
greater than 35°C

B >40
B 0-40
) 20-30
[] 10-20
[ ]5-10
[ ]1-5
e, [ ]0-1

Near future (2020-2039) projected changes in the number of days per year with maximum temperatures above
35°C
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Far future (2060-2079) projected changes in the number of days per year with maximum temperatures above
35°C

Bushfire — Austral is designated as part of a bush fire prone land according to NSW Rural Fire Services and the
site is located within a Vegetation Buffer Zone. Sydney area had been subjected to recent extreme bushfire
activity, hence this extreme should not be taken lightly. It is expected that Sydney will experience an increase in
average and severe fire weather in the near future and far future.

[Source: NSW Government]

Rainfall- The Sydney region currently experience great rainfall variability; these variabilities affect climate
variables such as floods and droughts. Specifically in the near future there is expected to be a 1.71% increase in
annual rainfall period and in the far future an increase of 9.90%. [Source: NARCLIM]

Floods — The Austral-Kemp Creek Area is prone to flooding as it is a natural feature of the area due to it being
situated in a floodplain area. Large floods are rare, but even small floods can cause damage and disruption.
The floodmap below show the extent of flood of a 1% AEP (annual expectancy period).

[Source: City of Liverpool]

Proposed
Site

Legend
| | Partialfiood affectation in the new study

Completely relieved from flooding in the new study
= Partially increased flood affectation in the new study
Fload affectation in both studies
- Partially relieved flood affectation in the new study

n
ﬂ_/ Cadastre
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Based on the project’s baseline climatic characteristics and past extreme events, the following project specific climate risk
statements are formulated:

1. Higher maximum temperatures and more humid conditions causing increase in frequency and/or duration of
extreme heat days (over 35 °C), heatwave events and serve fire weather.
2. More extreme rainfall conditions causing increase in possibility and severity of flooding.
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3 CLIMATE CHANGE SCENARIOS AND IMPACTS

The subject site is located within the East Coast South sub-cluster.

A
0

East Coast South sub-cluster

The East Coast south sub-cluster comprises Natural Resource Management (NRM) regions in the central part of the

eastern seaboard of Australia. The area encompasses important headwater catchments for a high proportion of

Australia’s population.

The sub-cluster area has a predominantly sub-tropical climate, with regional variations such as some temperate
influences in the south.

Key projection messages for this sub-cluster:

Average temperatures will continue to increase in all seasons (very high confidence).

More hot days and warm spells are projected with very high confidence. Fewer frosts are projected with high
confidence.

Decreases in winter rainfall are projected with medium confidence. Other changes are possible but unclear.
Increased intensity of extreme rainfall events is projected, with high confidence.

Mean sea level will continue to rise and height of extreme sea-level events will also increase (very high
confidence).

A harsher fire-weather climate in the future (high confidence).

On annual and decadal basis, natural variability in the climate system can act to either mask or enhance any
long-term human induced trend, particularly in the next 20 years and for rainfall.
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In order to source relevant climate projection, appropriate Representative Concentration Pathway (RCPs) based on the
latest Intergovernmental Panel on Climate Change (IPCC) report are chosen. The RCPs provide plausible climate futures
that may eventuate over the coming years. There are four pathways: RCP8.5, RCP6, RCP4.5, RCP2.6, where the numbers
of each RCP refer to the amount of radiative forcing produced by greenhouse gases in 2100.

RCP8.5

1200

=
o
o
o

800
RCP6.0

RCP4.5
RCP2.6

600

400

CO2-equivalent (ppm)

| | | |
2000 2020 2040 2060 2080 2100

IPCC Representative Concentration Pathway

| |

The RCP 8.5 scenario has been selected as one future climate projection for this assessment as it is the most
conservative pathway and because current emissions are tracking close to RCP 8.5. RCP 8.5 reflects a future with less
curbing of emissions and continued increase in fossil fuel use. It is the generally taken as the basis for worst-case climate
change scenarios.

The RCP 4.5 is chosen to represent a stabilisation pathway in which lower emissions is achieved by application of some
mitigation strategies and technologies. RCP 4.5 reflects a future where emissions peak around 2040, and the CO;
concentration reaches 540 ppm by 2100.

The lifespan of the project components were considered to determine the appropriate projection time scale. Based on
components design life of school building, the time series that is selected to understand the future climate impacts
across the project’s life are 2030 and 2070.

Based on the project's characteristics, the climate variables of interest for this site are:

Bushfires Average temperature | “Best Case”: Climate Future with the least increase in average
and rainfall (annual) temperature and the least decrease (or most increase) in rainfall
(shorthand: “coolest and wettest”)

"Worst Case”: Climate Future with the greatest increase in average
temperature and the greatest decrease (or least increase) in rainfall
(shorthand: “"hottest and driest”)

Heatwaves Maximum daily “Best Case": Climate Future with the least increase in maximum daily
temperature and temperature and the least increase (or most decrease) in humidity
humidity (summer) (shorthand: “coolest and least humid”)
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"Worst Case": Climate Future with the greatest increase in maximum
daily temperature and the greatest increase (or least decrease) in
humidity (shorthand: “hottest and most humid”)

Droughts Rainfall and Humidity | “Best Case”: Climate Future with increase in rainfall and the least
(annual) increase in average humidity (shorthand: "wettest and most humid")

"Worst Case”: Climate Future with decrease in rainfall and the decrease
in humidity (shorthand: “driest and least humid”)

Storms Rainfall and "Best Case”: Climate Future with the least increase (or most decrease) in
temperature (annual) | rainfall and the least increase in average temperature (shorthand:
“driest and coolest”)

"Worst Case": Climate Future with the greatest increase (or least
decrease) in rainfall and the greatest increase in average temperature
(shorthand: “wettest and hottest”)

Floods 1-in-20 year rainfall "Best Case”: Climate Future with the least increase (or most decrease) in
and average rainfall 1-in-20 year rainfall and the least increase (or most decrease) in rainfall
(annual) (shorthand: “least intense and driest”)

“Worst Case”: Climate Future with the greatest increase (or least
decrease) in 1-in-20 year rainfall and the greatest increase (or least
decrease) in rainfall (shorthand: “most intense and wettest”)

The series of climate futures matrices representing the combination of time periods and greenhouse gas scenarios and
classified by the combined changes of the climate variables identified above are provided in table below. All climate
future matrices are sourced from CSIRO and Bureau of Meteorology, Climate Change in Australia website -
www.climatechangeinaustralia.gov.au, cited 20/06/2022.

Consensus Proportion of models
Not projected No models
Very Low < 10%
Low 10% - 33%
Moderate 33% - 66%
High 66% - 90%

Very High > 90%

Colour legend of climate future projection consensus levels
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3.51 ANNUAL AVERAGE TEMPERATURE AND RAINFALL MATRICES (BUSHFIRES)

2030 RCP 4.5 2070 RCP 4.5

Mean Surface Temperature Mean Surface Temperature

SW w H MH SW W H MH
MW| MW|
3" 3"
I&E“ LC .5-55 LC
D D
MD MD
2030 RCP 8.5 2070 RCP 8.5

Mean Surface Temperature Mean Surface Temperature

SW | w H | MH SW | w H | MH
MW, MW

= W = W

£ &

E =

&Lc &Lc
D D
MD MD

Keys
Mean Surface Temperature Rainfall
SW Slightly Warmer < 0.50 MW Much Wetter > 15.00
W Warmer 0.50 to 1.50 W Wetter  5.00 to 15.00
H Hotter  1.50 to 3.00 LC Little Change -5.00 to 5.00
MH Much Hotter > 3.00 D Drier -15.00 to -5.00
MD Much Drier < -15.00

2030 Climate Future

2070 Climate Future

Slightly warmer and Slightly warmer and Hotter and much
) o Warmer and wetter
“Best” little change in rainfall wetter wetter
(Consensus: Very low)
(Consensus: Very low) (Consensus: Very low) (Consensus: Very Low)
Warmer and much Warmer and much . Much hotter and much
] ] Hotter and much drier )
“Worst" drier drier drier
(Consensus: Low)
(Consensus: Very low) (Consensus: Low) (Consensus: Very low)
) } Warmer to hotter and Hotter to much hotter
Warmer and little Warmer and little )
“Maximum o ) ) little change to much and wetter to much
change in rainfall change in rainfall , i
consensus” drier drier
(Consensus: Moderate) | (Consensus: Moderate)
(Consensus: Low) (Consensus: Low)
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3.5.2 SUMMER MAXIMUM DAILY TEMPERATURE AND HUMIDITY MATRICES (HEATWAVES)
2030 RCP 4.5 2070 RCP 4.5
Maximum Daily Temperature Maximum Daily Temperature
W | W H | MH sWo| W H | MH
U U
s &
éNc ENC
D so
LD LD
2030 RCP 8.5 2070 RCP 8.5
Maximum Daily Temperature Maximum Daily Temperature
SW | W H | MH W | W H [ MH
U U
s g Sl
K=
= ENC
= e
sD
sD
b LD
Keys
Maximum Daily Temperature Humidity
SW Slightly Warmer < 0.50 LI Large Increase >10.00
W Warmer 0.50 to 1.50 S| Small Increase 1.00 to 10.00
H Hotter  1.50 to 3.00 NC No Change -1.00 to 1.00
MH Much Hotter > 3.00 SD Small Decrease  -10.00 to -1.00
LD Large Decrease < -10.00

2030 Climate Future

Slightly warmer and
small increase in

“Best” humidity

(Consensus: Very low)

Slightly warmer and no
change in humidity

(Consensus: Very low)

2070 Climate Future

Warmer and no Hotter and small

change in humidity increase in humidity

(Consensus: Low) (Consensus: Low)

Warmer and small

“Worst” decrease in humidity

(Consensus: Low)

Hotter and small
decrease in humidity

(Consensus: Very low)

Hotter and small Much hotter and small

decrease in humidity decrease in humidity

(Consensus: Moderate) (Consensus: Low)

Warmer and no

“Maximum change in humidity

consensus”
(Consensus: Moderate)

Warmer and small
decrease in humidity

(Consensus: Moderate)

Hotter to much hotter
Hotter and small and small increase to
decrease in humidity small decrease in

(Consensus: Moderate) humidity

(Consensus: Low)
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3.5.3 ANNUAL RAINFALL AND HUMIDITY MATRICES (DROUGHTS)
2030 RCP 4.5 2070 RCP 4.5
Rainfall Rainfall
MD | D ) LC | W mMw MO | D ] C | W | MW
LI L
ESI sl
= h=
=l Euc
oD 5D
LD D
2030 RCP 8.5 2070 RCP 8.5
Rainfall Rainfall
Mol O T 1w [mw MO D [ LC [ W | MW
u LI
sl gs
h= =
S e
D 5D
LD L
Keys
Rainfall Humidity
MW Much Wetter > 15.00 LI Large Increase > 10.00
W Wetter  5.00 to 15.00 Sl Small Increase 1.00 to 10.00
LC Little Change -5.00 to 5.00 NC No Change -1.00 to 1.00
D Drier -15.00 to -5.00 SD Small Decrease  -10.00 to -1.00
MD Much Drier < -15.00 LD Large Decrease < -10.00

“Best”

2030 Climate Future

Much wetter and small
increase in humidity

(Consensus: Very low)

Wetter and small
increase in humidity

(Consensus: Very low)

2070 Climate Future

Wetter and small
increase in humidity

(Consensus: Very low)

Wetter and small
increase in humidity

(Consensus: Low)

"Worst"

Much drier and small
decrease in humidity

(Consensus: Very Low)

Much drier and small
decrease in humidity

(Consensus: Low)

Much drier and small
decrease in humidity

(Consensus: Low)

Much drier and small
decrease in humidity

(Consensus: Low)

“Maximum
consensus”

Little change in rainfall
and no change in
humidity

(Consensus: Moderate)

Little change to much
drier in rainfall and no
change to slight
decrease in humidity

(Consensus: Low)

Little change in rainfall
and no change in
humidity

(Consensus: Moderate)

Wetter to much drier in
rainfall and slight
increase to slight

decrease in humidity

(Consensus: Low)
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3.5.4 ANNUAL RAINFALL AND AVERAGE TEMPERATURE MATRICES (STORMS)

2030 RCP 4.5 2070 RCP 4.5
Rainfall Rainfall
o MD D LC W MW v MD D LC W MW
§MH §MH
El £l
e &
gl " g "
Zw Tw
] g
= =
5w 5w
2030 RCP 8.5 2070 RCP 8.5
Rainfall Rainfall
o |M0 | D [c|[w]|mw o |Mo | D || w]|mw
§MH §MH
£l £
e e
gl " g
Dw Tw
5w 5w
Keys
Rainfall Mean Surface Temperature
MD Much Drier < -15.00 MH Much Hotter >3.00
D Drier -15.00 to -5.00 H Hotter  1.50 to 3.00
LC Little Change -5.00 to 5.00 W Warmer 0.50 to 1.50
W Wetter  5.00 to 15.00 SW Slightly Warmer < 0.50
MW Much Wetter > 15.00

2030 Climate Future

2070 Climate Future

Much drier and Drier and slightly Much dryer and much
Much dryer and hotter
“Best” warmer warmer hotter
(Consensus: Low)
(Consensus: Very low) (Consensus: Very low) (Consensus: Low)
Much wetter and Much wetter and
Wetter and warmer Wetter and warmer
“Worst" warmer hotter
(Consensus: Low) (Consensus: Very low)
(Consensus: Very low) (Consensus: Very low)
) i . Little changed to much Wetter to much drier
Little change and Little change in rainfall Drier in rainfall and q h hotter ¢
u g rier in rainfall an and much hotter to
Maximum warmer and warmer
consensus” hotter to warmer hotter
(Consensus: Moderate) | (Consensus: Moderate)
(Consensus: Low) (Consensus: Low)
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3.5.5 1-IN-20 YEAR RAINFALL AND AVERAGE RAINFALL MATRICES (FLOODING)
2030 RCP 4.5 2070 RCP 4.5
1-In-20Y Rainfall 1-In-20Y Rainfall
LD SD Lc SI LD SD Lc Ell u
W] W
% w =W
b D
MD| MD
2030 RCP 8.5 2070 RCP 8.5
1-In-20Y Rainfall 1-In-20Y Rainfall
LD sD Lc Sl LD sD Lc Sl u
W W
'=“ w % w
D D
MD! IMD!
Keys
1-In-20Y Rainfall Rainfall
LD Large Decrease < -30.00 MW Much Wetter > 15.00
SD Small Decrease  -30.00 to -10.00 W Wetter  5.00 to 15.00
LC Little Change -10.00 to 10.00 LC Little Change -5.00 to 5.00
Sl Small Increase 10.00 to 30.00 D Drier -15.00 to -5.00
LI Large Increase > 30.00 MD Much Drier < -15.00

“Best”

2030 Climate Future

Small decrease 1-in-20
and much drier

(Consensus: Very low)

Small decrease 1-in-20
and drier

(Consensus: Very low)

2070 Climate Future

Small decrease 1-in-20
and drier

(Consensus: Very low)

Little change 1-in-20
and little much drier

(Consensus: Very Low)

"Worst"

Large increase 1-in-20
and little change in
rainfall

(Consensus: Low)

Large increase 1-in-20
and wetter

(Consensus: Very low)

Large increase 1-in-20
and little change in
rainfall

(Consensus: Low)

Large increase 1-in-20
and wetter

(Consensus: Low)

“Maximum
consensus”

Little change 1-in-20
and little change in
rainfall

(Consensus: Moderate)

Little change to small
increase 1-in-20 and
little change to drier in
rainfall

(Consensus: Low)

Little change to small
increase 1-in-20 and
little change in rainfall

Consensus: Low)

Small increase 1-in-20
and drier to much drier
in rainfall

Consensus: Low)
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4 CLIMATE RISK ASSESSMENT

The qualitative descriptions used in the risk assessment to categorise risks as low, medium, high and extreme depending on the likelihood and consequence are in accordance with the
AGO'’s Climate Change Risks and Impacts: A Guide for Government and Business. Details of the qualitative descriptions are provided in Appendix A.

Investigate locations of
vulnerability, remove
potential fuel sources
surrounding the
Bushfire building such as
Increased likelihood removing dead
of bushfire to the > | E o vegetation as part of > | €
. - Q =] = el . . S = 9 =
building L1 2| 3| 2| 3| < ongoing landscaping/ S| v > S| X | T
. © = (] © oo . © g} - (]
surroundings s|Sis|s| 2| = maintenance works. s | &1 9 |s| S5 |=s
Use of non-combustible
construction materials
Q Q lati 2 Q
< < ) as per regulation. < <
Q Q Bushfire p. & . Q Q
° | w a ° | w a Put in place evacuation o S o €
- i 2121 §5|8|2|§ : - 2 ERIE =
Increase in Extreme bushfire o | @ o o | @ Qo plan in case of fire o o | T o o 5
. ) ) - 219 s | 2| 2| . . + = o | £ = @
Bushfire | fire weather | damaging building S| 21 31 8| 2| 3 threatening building. S| &1 =1 8| & | =
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Heatwave

Increase in
average
temperatur
es annually
and number
of hot days

Incorporate passive
thermal design
Increased demand c . . & .
. = ESD principles in the design
on HVAC will S . .
o | 5 Architect and construction of the o
exacerbate urban 1O . oy o
. S © |5 Landscaping | building such as > | E c | @ =
heat island effect - -~ | 3 & 173 . - o | > o | = =
el 5| T | T S | ¢ appropriate levels of o | x| 35| n | ©
£ 8 9] s} E | ™ . . £ re 9] o 2 9
S| 35| sS|sSs|=2| =T thermal insulation. S| s|=s|s| 21| =
Incorporate passive
thermal design
Number of people . . & .
. . e - ESD principles in the design
dissatisfied in terms . .
of thermal comfort o Mechanical | and construction of the o
o o © £ | Architect building such as > ©| @ | E
will increase « | o o - | 3 . - [ o o S
e | @ |33 | 3 appropriate levels of o | X = |3 2 S
S| 2|8 |s|=2]| = thermal insulation. S| 5|38 |s| & |=
- o Equipment should be
Electricity grid will be quip
. gradually upgraded as
overloaded leading . ) .
. o € | Electrical required to cope with > Q
to loss of power site « | o - > | 3 . ] | B
. S | & o | = | 5 more extreme o | x o | G
wide £ 0 = | £ | 9 @ N £ | = 3 £ 73 3
S| & 8|S |5 ]| = conditions. S =T = - -
In the future, current
temperature ratings for
Extreme heat may electrical equipment
impact the operation . should be able to cope
. Electrical . .
of electrical o with projected o
equipment > E Q S temperature increase E > E
S QL o | 2| 2 5 [} e =
2| Z| 3 S| 2|3 relevant to the 2| o = REERE
S| S|8|s|Q]| s componentsdesignlife. | S | & | 8| s | 5 | =
. When replacing HVAC
Mechanical plant . P &
mav strugele to units at the end of
Y . g8 . service life, consider
maintain space Mechanical .. .
A . > S upsizing capacity of >
conditioning during - a - - | 3 T . = = Q
Q| X S| = | T units in line with change | © w o | x
extreme heatwaves Sl =] 2| £] 2| 0 ST o S| | 2| £| % 2
s | s S| s| 35| = in climatic conditions. s | 21 8| s| 51| 8
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2 et
Increase in electrical > c | @ | E ) Provide on-site c| > | E
5| 2 ¢ | 2 | 2 | Electrical 5 o | 9 |3
peak loads 2 | = 2|3 213 renewable energy. 2 o | 38| = |73
= [ = C
S| S5|S|s| &= S|&|S8|Ss|S5]|=
Provide consistent
Solar PV panels lose > Q . maintenance to the >
Efici 51 2 5| 2 Electrical tom t th 5 s | ¢
efficiency 212|382 § > system to ensure the 2lels| 2|2 >
=3 T T > - performance. S| | S8 |sS| 518
Services design to take
. possible storm risk into
Extreme weather Electrical .
. . consider and have
damaging rooftop Mechanical .
> | E o . management strategies > | E
plant . o | S | © Hydraulics - . 3] =
el X| T | 2 2| < for extreme weather S| o o | oS
© = (7] © 8 oo .. © S 2 © < (7]
S| Sl =s|=s|&| =T condition. S| |18 =S| 5| =
Electrical design to take
possible storm risk into
Extreme weather consider and have
damaging solar PV 3 3 Electrical ) 2 ot
©c | >| E| ®| @ | E better layout or design © ©
panels o o | S 5| 2| 3 . . ] ]
- | X | 5| | ™| T solution to cope with s, o © )
S|l |l 2| S| g2 o | 5 % o = g
Increased s| sl s|s| 81| = extreme weather. s | &1 8| s| &1 89
Storm storm Structural design to take
intensity possible storm into
Extreme weather consider and have
. Structural .
damaging facadeand | , better structural which o o
3 Facade et o
roof o | >| E Q could be capable to © | = | €
] ) =) = Qo . ] ] ) =
° = = Rk a L= tolerate in extreme o 1) o = o
S|l T |l 2| | 2| ™ S|l 5| 2|8 = @
= | ol =12la|=x case. S ||l Sl =2 D=
Implement
. management strategies
Extreme weather Electrical 8 . ;
. . . o . so that in the case of o
causing disruption in o Mechanical o
- . > c | @ | E . extreme weather the c | > | €
building services - ) & | © | 3 | Hydraulics o . - o o | S
2| 2| 2 S| 2|3 building services can 2| v | = S| = |73
S| S| 38 |s|2]|=s still in function. S| 82|18 |s| S |=s
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Flooding affecting Adopt higher drainage
site runoff and o s K € .. design requirements >
. - o) =} - re) S | Civil ) < < o
overwhelming S| @ 5 S | 3 5 such as higher average 2l e | 2| = 2
drainage S| L2l s| S| &£ s recurrence level (ARI) S| &1 98|s5| 5|5
Increased All critical infrastructure
intensity of . such as switch rooms
Water leakage into L 8 . s ot
Flood extreme L g ®| >| E| ®| >| E |Facade and substations should | © ©
. building o Q| 3 ] 3 =) [ 9]
rainfall - | X | | o | X| DT be located above the R, ) - w
o | £ ] o | ) o = = o = 2
events S| sl =s|s| 5| =S Flood Level. S| 2| S| s| &1 8
At street level to reduce
Flooding of outdoor > Q . surface runoff, > >
S | £ s | = Civil incorporating more S | £ S £
areas E|=| 2| | 8| = porating S| =S|z || =]z
S| Ss| 8| s| 81| 8 permeable surfaces. S| s S| S| 5| 8
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The risk assessment identified four high risks for the proposed development by 2070, and a single extreme risk was
identified by 2030 and 2070 (Zero high and extreme risk by 2030). The responses to high risks are summarised as
follows.

1. Increase in fire weather days can increase the chance of fire activity, as the site is located within a bushfire
prone area, bushfire damage to the building and surrounds needs to be considered as a possibility. The
development should incorporate the principals of removing and potential fuel sources surrounding the
building and maximise usage on non-combustible materials for construction. Additionally, the follow items will
also be incorporated to help address this risk:

a. A detailed Bush Fire Emergency Management and Evacuation Plan will be completed prior to
occupation of proposed buildings.

b. A management plan is to be prepared that describes the maintenance measures required to
maintain the APZ (Asset protection zone) to IPA (Inner Protection Area) standards.

c.  The site has direct access to public roads, and access and egress for emergency vehicles and
evacuation is adequate.

d. Defendable space is provided for on all sides of the existing and proposed buildings.

e. Proposed buildings to be constructed to BAL-12.5 in compliance with AS3959:2018

2. Higher maximum temperatures causing an increase in frequency and/or duration of extreme heat-days and
heatwaves resulting in insufficient capacity of the HVAC system to maintain thermal comfort. This risk is
mitigated by incorporate passive thermal design principles in the design and construction of the building such
as appropriate levels of thermal insulation.

3. Increased rainfall causing an increase in frequency and/or duration of storm resulting in damaging rooftop
plant. This risk is mitigated by services design to take possible storm risk into consider and have management
strategies for extreme weather condition.

4. Severity of extreme weather is projected to increase; this can increase the likelihood of damaging the fagade
and roof. This risk is mitigated by design structure and faced to consider building resilience to intensified

storms.

Risk rating 2030 Pre-adaptation =~ 2070 Pre-adaptation 2030 Post- 2070 Post-
adaptation adaptation
Low 8 2 14 7
Medium 7 9 2 9
High 0 4 0 0
Extreme 1 1 0 0

The above table shows all risk items identified as ‘high’ or ‘extreme’ are addressed by specific design responses and at
least two risks items identified in the risk assessment are addressed by specific design responses.
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5 CONCLUSION

A Climate Change Risk & Adaptation Assessment report has been prepared for the upgrade to Austral Public School in
accordance with EFSG DG 2.08 and Green Star — Design & As-Built v1.3 requirements.

In particular, this Climate Change Risk & Adaptation Assessment specifically addressed:
= The details of stakeholder consultation that was undertaken during plan preparation in Section 1.3;
= The project's characteristics in Section 2;
= The assessment of climate change scenarios and impacts on the project in see Section 3;
= The potential direct and indirect climate change impacts in Section 4;
= The potential risks for the project and people in Section 4; and

= The actions to reduce ‘high” and ‘extreme’ risks identified in Section 4.

The impacts of climate change were assessed across two time scales (2030 & 2070) and two Representative
Concentration Pathways (RCP4.5 & RCP8.5). Climate Futures matrices were used to determine the key climate
projections based on multiple climate variables for this risk assessment. The key climate projections were used to inform
the climate risk assessment.

The results of the climate risk assessment identified two high risks items pre-adaptation. These high risks were mitigated
to medium risks by the proposed adaptation actions.
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APPENDIX A — RISK ASSESSMENT FRAMEWORK

The following risk assessment framework is used to determine consequence and likelihood ratings. Based on these

ratings, the risk rating has been determined.
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Almost certain Could cccur several More likely tham not

times per year - Probability greater than 50%
Likely May arise about Az likely as not

DNCE per year - 50/50 chance
Possible May arise once Less likely than not but still appreciable

in ten years - Probability less than 50% but still quite high
Unlikely May arise once in ten Unlikely but not negligible

years to 25 years Probability low but noticeably greater than zero
Rare Unlikely during the Megligible

next 20 years - Probability very small, close to zero

T T

Likelihood

The interpretation of the priority levels is usually as follows:

= Extreme risks demand urgent attention at the most senior level and cannot be simply accepted as a part of
routine operations without executive sanction.

= High risks are the most severe that can be accepted as a part of routine operations without executive sanction
but they will be the responsibility of the most senior operational management and reported upon at the
executive level.

= Medium risks can be expected to form part of routine operations but they will be explicitly assigned to relevant
managers for action, maintained under review and reported upon at senior management level.

= Low risks will be maintained under review but it is expected that existing controls will be sufficient and no further
action will be required to treat them unless they become more severe.
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ABN 48 612 666 172

Sydney | Brisbane | Melbourne

Level 20, 2 Market St
17 January 2025 Sydney NSW 2000

PO Box Q453
Queen Victoria Building
NSW 1230

Carmichael Tompkins Property Group Ph (02) 9437 1000

Suite 9.03, Level 9 Aurora Place

88 Philip Street, Sydney NSW 2000

Attention: Rocco Bombardiere

Dear Rocco,

RE: National Construction Code (NCC) 2022 Volume One Section J JOB NO.: 220270
Part J4 Statement of Compliance REVISION NO.: D

SUBJECT PREMISE: Upgrade to Austral Public School Learning Hub | 205 Edmondson Ave, Austral NSW 2179

This Part J4 Statement of Compliance has been prepared to support a Review of Environmental Factors (REF) for the
Department of Education (DoE) for the upgrade of Austral Public School (LPS) (the activity). The purpose of the REF is to
assess the potential environmental impacts of the activity prescribed by State Environmental Planning Policy (Transport
and Infrastructure) 2021 (T&I SEPP) as “development permitted without consent” on land carried out by or on behalf of
a public authority under Part 5 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The activity is to be
undertaken pursuant to Chapter 3, Part 3.4, Section 3.37 of the T&I SEPP.

The proposed activity is for the upgrades to the existing APS at 205 Edmondson Avenue, Austral, NSW, 2179 (the site).

The purpose of this NCC Section J Part J4 statement is to demonstrate design compliance for the new development of
Austral Public School Learning Hub located at 205 Edmondson Ave, Austral NSW 2179.

Site Description

The proposed development is located in climate Zone 6 as defined by the NCC 2022 Building Code of Australia —
Volume One.

APS is located at 205 Edmondson Avenue, Austral on the south-eastern corner of the intersection between Edmondson
Avenue and Tenth Avenue. The site has an area of 2.986 ha and comprises of 6 allotments, legally described as:

= Lot 1DP 398105
= Lot 1DP 398106
= Lot 1DP 509613
= Lot1DP 512119

= Lot 2 DP 509613
= Lot 865 DP2475
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The site currently comprises an existing co-educational primary (K-6) public school with:

= 8 permanent buildings;

= 14 demountable structures;
= interconnected paths;

= covered walkways;

= play areas: and

= at-grade parking.

The Austral Community Pre-school is also located within the site.

The existing buildings are clustered in the northern part of the site, ranging between 11to 2 storeys in height. There is a
sports oval in the south-eastern portion of the site, and a densely vegetated informal play area located in the south-
western portion of the site.

b

: Austra",»‘Pul:ilic ,.w

ol

Figure 1 Aerial image of site (source: NearMap, taken 7 Sept 2023)
Proposed Activity Description
The proposed activity involves alterations and additions to the existing APS, including the following:

= Demolition of existing structures and removal of trees, as well as other site preparation works;

= The erection of a new 3-storey building comprising teaching spaces that includes 20 permanent teaching
spaces and 3 support teaching spaces;

= Conversion of the first floor of Building B from a Library to staff annex (staff room) and minor modifications on
the ground floor;

= Refurbishment and change of school function of Building | from classrooms to a Library;

= At-grade parking (57 new spaces, including 1 accessible space);

= New driveway and access gate from Edmondson Road;

= Erection of a substation within the site on the northern boundary;

= Upgrade of the sports field;

= Internal pathways, fencing, utility upgrades and associated works; and
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= Off-site public domain improvements including retention and upgrading of the Kiss & Drop area and a
temporary pedestrian road crossing on Tenth Avenue.

The intent of the activity is to allow for upgrades to APS that will provide a CORE 35 primary school compliant with the
EFSG. The works will increase the capacity of the school from 681 students and 40 FTE teachers to 734 students and 64
FTE teachers, respectively. Furthermore, provision within the expanded 734 student capacity will be made for the
creation of 30 support class students places.

Figure 2 below shows the scope of works for the proposed activity.
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Figure 2 Proposed Site Plan (Source: Pedavoli Architects, Overall Site Plan (Rev B)

In accordance with A2G1, compliance with the NCC is achieved by complying with the Governing Requirements of the
NCC and the Performance Requirements. The Performance Requirements are satisfied by Performance Solution,
Deemed-to-Satisfy Solution or a combination of both.

The table below shows the areas assessed, NCC 2022 Building Classification the Performance Requirements, the Method
of Compliance, and the DTS Provisions subjected to Performance Solution.

DTS Provisions
Building Area Performance Method of subjected to

o NCC Classification : _
Description Requirements Compliance Performance

Solution
Learning Hub 9 JP1 J1V3 N3-)16

Compliance with Performance Requirement JP1 will be achieved subject to this report and compliance with J4D3 (1-5),
J3, 15, J6, J7, J8 & J9 being met by the relevant designers / contractors.
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The assessment is based on the architectural drawings listed below.

Architectural Drawings Pedavoli Architects
Project no.
Issued 16/01/2025
Building Drawing No Revision
Site Plan - Ground Floor Composite APS-PA-00-GF-DR-A-REF_102 B
Plans - Sheet 02
Site Plan - Level 1 Composite Plans - APS-PA-00-L1-DR-A-REF_104 B
Sheet 02
Site Plan - Level 2 Composite Plans - APS-PA-00-L1-DR-A-REF_106 B
Austral Public School- Sheet 02
Learning Hub Elevations - Sheet 01 APS-PA-00-ZZ-DR-A-REF_111 B
Elevations - Sheet 02 APS-PA-00-ZZ-DR-A-REF_112 B
Composite Sections - Sheet 01 APS-PA-00-ZZ-DR-A-REF_121 B
Composite Sections - Sheet 02 APS-PA-00-ZZ-DR-A-REF_122 B

A JV Verification Method can be used to show compliance in areas where the proposed building fabric is not complying
with the minimum DTS requirements.

The J1V3 energy modelling simulation results were obtained using energy modelling software, I[ESVE. The results
demonstrating design compliance are attached in Attachment A for J1V3 (1)(a)(ii) and Attachment B for J1V3 (1)(b).

As per J1V3 Verification Method Provisions of NCC 2022 Volume One, design compliance with Part J4 can be met
subject to the following specifications:

Part J4 Building Fabric
Required Total R-value including allowance for thermal bridging.

Total Construction

Elements Notes
R-value
o R13.2 1. ltis a total system performance value and NOT the insulation.
Roof/Exposed Ceiling _ o _ . -,
Envel (Downwards, SA < | 2. The impact of Thermal Bridging must be included in the building
nvelope
P 0.45) envelope total system R-value calculations.
3. As per J4D7 a slab-on-ground that does not have an in-slab
Envelope Walls RT1.75 heating or cooling system is considered to achieve a Total R-Value
of R2.0.
Envelope Floors Ni 4. ThAe R—valug rgquwements are to the proposed NEW WORK only.
Existing building fabric does not need to be upgraded.

Note: Mark-ups of above construction thermal requirements are attached in Attachment C.
Required Total System U-value and SHGC.

Window Assembly

Location/Type (Glass & Frame) Description
U-value SHGC

All 5.0 0.58 Single Glazed Low E Clear or the like

Not applicable for this Statement
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Additional Section J Compliance Notes
Note project needs to adhere to the following NCC 2022 Section J construction requirements as applicable:

= J4D3 (1-4) Thermal Construction — general installation requirements for insulations

= J4D3 (5) The required total R-value and total system U-value, including thermal bridging calculation.

JHA recommend the following general construction requirements from Section J of the NCC 2022 be included in the
architectural specification and drawings to ensure compliance.
= Part J5 - Building Sealing

J5D3 Chimneys and flues

J5D4 Roof lights

J5D5 Windows and doors

J5D6 Exhaust fans

J5D7 Construction of ceilings, walls and floors

J5D8 Evaporative coolers

Full Name of Designer: Jasmin Bayocot
Qualifications: BSCE
Address of Designer: JHA

Level 20, 2 Market Street
SYDNEY NSW 2000

Business Telephone No: (02) 94371000
Name of Employer: JHA

Yours sincerely,

» -

Jonatha. Saw
Sustainability Engineer
Disclaimer

This statement is prepared for the nominated recipient only and relates to the specific scope of work and agreement
between JHA and the client (the recipient). It is not to be used or relied upon by any third party for any purpose.

Revision History

REV DATE Amendment
P1 09/02/24  Draft DA report

P2 12/02/24  95% Schematic Design

P3 26/02/24  Final Draft DA

P4 12/03/2024  Final DA
30/04/2024 SD
31/05/2024  30% DD
05/12/2024  REF

N @ >
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Attachment A —J1V3 (1)(a)(ii) Modelling Results:

Thermal modelling was undertaken to demonstrate Building Fabric compliance with the Performance Requirement for
JP1 of Section J, NCC 2022, Volume One. Energy simulation was conducted in accordance with NCC 2022, Volume One
J1V3 requirements, including Specification 33 Additional requirements, Specification 34 Modelling parameters for J1V3 &
Specification 35 Modelling profiles for J1V3.

For a Class 3, 5, 6, 7, 8 or 9 building or common area of a Class 2 building, compliance with J1P1 is verified when it is
determined that the annual greenhouse gas emissions of the proposed building are not more than the annual
greenhouse gas emissions of a reference building.

Results

Calculated Annual Greenhouse Gas

Building Modelled Items Emission
[kgCO,-e/m2.annum]

Austral Public School- Learning Reference Building 57

Hub Proposed Building J1V3(1)(a)(ii) 56

The Annual Greenhouse Gas Emission of the Proposed Building is less than Annual Greenhouse Gas Emission of
Reference Building. Therefore, the proposed Building Fabric including Glazing is compliant with Section JP1
requirements.

.

L iE BN
= '- !=

IES Energy Simulation Model of the Proposed Building

Model Inputs

Building Fabric Total R-Value.

Building Fabric Parameter Summary

Elements DTS Reference Building Proposed Building
Envelope Roof R13.2 (SA < 0.45) R13.2
Envelope Walls R11.4 RT1.75
Envelope Floors R12.0 Nil
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Building Fabric Total System (Glass & Frame) U-Value and SHGC.

Window Assembly (Glass & Frame)

DTS Reference Building Proposed Building
U-Value SHGC U-Value SHGC
All 53 0.30 5.0 0.58

Location/Type

Modelling Results

DTS Reference Building Proposed Building

Energy Use Electricity Electricity

[MWhr] [MWhr]
Space Heating 2.49 3.81
Space Cooling 94.75 91.40
Heat Rejection 21.86 21.09
Interior Central Fans 3.48 3.48
Pumps 3.48 3.48
Interior Lighting 2115 2115
Total [GJ/annum] 529.98 519.90
Greenhouse Gas Emissions factor NSW 256 256

Greenhouse Gas Emission [tCO2-e/annum] 135675.1 133095.2

Total Conditioned Areas [m?2] 2384.4

Greenhouse Gas Emission [kgCO»-e/m2.annum] 56.90 55.82
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Attachment B —J1V3 (1)(b) PMV Modelling Results

For NCC 2022, J1V3 additionally requires that the proposed building achieve a thermal comfort level of between a
Predicted Mean Vote (PMV) of -1to +1is across not less than 95% of the floor area of all occupied zones for not less
than 98% of the annual hours of operation of the building.

PMV Model Inputs

Space Operative Temperature Set Points and Comfort Parameters

Parameters VEIES Description

Operative Temperature (°C) 21-24 As per NCC 2022 Specification 34

Clothing Level (CLO) 0.67-0.97 Light Clothing (Summer) & Warm Clothing (Winter)
Activity Level (MET) 11 Seated, reading, relaxed

Nominal Air Velocity (m/s) 0.15 As per ASHRAE Standard 55-2017

Infiltration (ACH) ope?;?n\g,hgg?;:t 2“?2;;5;3;65 As per NCC 2022 Specification 34

Internal Heat Gains

Locations Lighting Internal Sensible Heat Gains per Person

[W/m?] [W/m?] Sensible Latent
General Learning Space 45 5 75 W 55 W
General Learning Space 4.5 5 75W 55 W
Multi-purpose 4.5 5 75W 55 W
Learning Commons 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 5W 55 W
Withdrawal 4.5 5 75 W 55 W
Learning Commons 4.5 5 75 W 55 W
Toilet 4.5 5 75W 55W
Acc Toilet 4.5 5 75W 55W
AMB. WC 4.5 5 75W 55W
AMB. WC 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75 W 55 W
Multi-purpose 45 5 75 W 55 W
Learning Commons 4.5 5 75 W 55 W
General Learning Space 4.5 5 75 W 55 W
General Learning Space 45 5 5W 55 W
General Learning Space 4.5 5 5W 55 W
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General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
Multi-Purpose 45 5 75 W 55 W
Learning Commons 4.5 5 5W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75 W 55 W
General Learning Space 4.5 5 75 W 55 W
Multi-purpose 4.5 5 75 W 55 W
Learning Commons 4.5 5 75W 55 W
General Learning Space 4.5 5 75 W 55 W
General Learning Space 4.5 5 75 W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
General Learning Space 4.5 5 75W 55 W
Multi-Purpose 4.5 5 75W 55 W
Learning Commons 4.5 5 75W 55 W
General Learning Space 4.5 5 75 W 55 W
Note:

= All comfort parameters in accordance with "ASHRAE Standard 55-2017".
= Modelling profiles are as per NCC 2022 Specification 35.

PMV Modelling Results

PMV (% hours in range) Meets J1V3

<1.0 criteria
GF_General Learning Space 67.5 0 100 0 Y 67.5
GF_General Learning Space 67.5 0 100 0 Y 67.5
GF_Multi-purpose 28.9 0 100 0 Y 289
GF_Learning Commons 104.2 0 100 0 Y 104.2
GF_General Learning Space 68 0 100 0 Y 68
GF_General Learning Space 68 0 100 0 Y 68
GF_General Learning Space 68.4 0 100 0 Y 68.4
GF_General Learning Space 68.4 0 100 0 Y 68.4
GF_General Learning Space 68.9 0 100 0 Y 68.9
GF_Withdrawal 28.7 0 100 0 Y 28.7
GF_Learning Commons 103.6 0 100 0 Y 103.6
GF_Toilet 7 0 100 0 Y 7
GF_Staff WC 6.1 0 100 0 Y 6.1
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GF_Acc Toilet 37 100 37
GF_AMB. WC 37 100 37
GF_AMB. WC 67.5 100 67.5
L1_General Learning Space 67.5 100 67.5
L1_General Learning Space 28.9 100 289
L1_Multi-purpose 104.2 100 104.2
L1_Learning Commons 68 100 68
L1_General Learning Space 68 100 68
L1_General Learning Space 68.4 100 68.4
L1_General Learning Space 68.4 100 68.4
L1_General Learning Space 68.9 100 68.9
L1_General Learning Space 28.7 100 28.7
L1_Multi-Purpose 103.6 100 103.6
L1_Learning Commons 68.8 100 68.8
L1_General Learning Space 67.5 100 67.5
L2_General Learning Space 67.5 100 67.5
L2_General Learning Space 28.9 100 28.9
L2_Multi-purpose 104.2 100 104.2
L2_Learning Commons 68 100 68
L2_General Learning Space 68 100 68
L2_General Learning Space 68.4 100 68.4
L2_General Learning Space 68.4 100 68.4
L2_General Learning Space 68.9 100 68.9
L2_General Learning Space 28.7 100 28.7
L2_Multi-Purpose 103.6 100 103.6
L2_Learning Commons 68.8 100 68.8
L2_General Learning Space 67.5 100 67.5
Total 2384.4 2384.4
(100%)

The results show 100% of floor areas achieve a thermal comfort level of between a Predicted Mean Vote (PMV) of -1 to

+1 for not less than 98% of the annual hours of operation of the building.

Therefore, PMV modelling results demonstrate that the proposed building meets the J1V3 Verification Method thermal

comfort level requirements.
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Attachment C — Building Fabric Requirements Markups
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