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1. Executive Summary
IGS has been commissioned by Pymble Ladies’ College (the College) to prepare this
Ecologically Sustainable Design (ESD) assessment report in accordance with the technical
requirements of the Secretary’s Environmental Assessment Requirements (SEARs) and in
support of the preparation of an Environmental Impact Statement (EIS) and State Significant
Development Application for the proposed Secondary Innovation Precinct (SIP) and Campus
Commons (SSD- 79146716) to the Department of Planning, Housing and Infrastructure (DPHI).
This report has been prepared with reference to architectural plans prepared by 3XN and dated
May 2025.
The principles of ecologically sustainable design will be an integral consideration throughout this
development. This report summarises the ESD provisions for the development which
demonstrate commitment to environmental sustainability.
The sustainability targets for the development will be achieved in an integrated and staged
approach through minimising the need for energy consumption (via passive measures) and then
consumption optimisation (energy efficiency) and use of renewable resources where required.
The initiatives presented in this report demonstrate a wide range of measures which will result
in high levels of environmental performance and also improvement of occupants’ health,
productivity, comfort, and satisfaction.
Aiming at leading practice in energy and environmental targets, the project architect and
building services design team will maximise energy efficiency in an integrated and staged
approach as described in Table 1 below.
Table 1. Sustainability Approach
Passive Design
Load Reduction Building fabric improvements
(Minimising the need for resource - -
. Maximise use of natural lighting
consumption e.g., energy, water, and
material) Maximise use of natural ventilation
Maximise use of native plants and species
High efficiency Heating, Ventilation and Air Conditioning
High efficiency lighting
Optimising resources consumption Hfgh eff?c?ency hot v_vater systems
(energy, water & materials) High efficiency appliances
Commissioning and tuning of building services post
completion
High efficiency building control, automation and BMS
Thermal Comfort
Acoustic comfort
Indoor Environmental Quality Effective Daylighting / Natural Lighting
Natural Ventilation
Volatile Organic Compounds (VOC) & Formaldehyde
Minimisation
Maximise separation and recycling of demolition and
construction materials.
Minimise use of Ozone Depleting materials
Material Avoid specifying materials with environmentally sensitive
content
Participation in waste minimisation training for contractors
and sub-contractors.
Waste minimisation plan to reduce site waste to landfill.
Transport Efficiency Sustainable transport measures & bicycle racks
Rev 4.0 20 Avon Rd, Pymble NSW Page 5
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Use of renewable resources (renewable
energy and rainwater harvesting)

Application of Solar Energy & Heat Pump technology

Rainwater harvesting

Land use and Ecology

Maintaining and improving the ecological value of the land

Emissions

Insulation products with low Ozone Depletion Potential

Refrigerants with Ozone Depletion Potential of zero

Stormwater Management

Light Pollution: Minimise light beams directed upwards or
outside the buildings.

Benchmarking and compliance requirements:

The development will meet and outperform the following regulatory sustainability requirements:

e Standard Secretary’s Environmental Assessment Requirements (SEARs) — ESD

requirements

¢ NCC Section J — Energy Efficiency

Sustainability benchmarks beyond the minimum requirements

Although not seeking formal rating certification, where feasible, the design team will also
consider the sustainable design principles based on the following sustainability tool.

e Green Star Buildings Tool — Green Building Council of Australian. 5 Star Design

Aspiration.

Rev 4.0 20 Avon Rd, Pymble NSW Page 6
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2. Introduction

IGS has been commissioned by Pymble Ladies’ College (the College) to prepare this
Ecologically Sustainable Design (ESD) assessment report in accordance with the technical
requirements of the Secretary’s Environmental Assessment Requirements (SEARs) and in
support of the preparation of an Environmental Impact Statement (EIS) and State Significant
Development Application for the proposed Secondary Innovation Precinct (SIP) and Campus
Commons (SSD- 79146716) to the Department of Planning, Housing and Infrastructure (DPHI).

This report has been prepared with reference to architectural plans prepared by 3XN and dated
May 2025.

2.1 Description of the Site and Locality

The site is located at 20 Avon Road, Pymble, within the Ku-Ring-Gai Local Government Area
(LGA). The site comprises multiple parcels of land and is legally described as:

e Lot 1 Deposited Plan 69541
e Lots 11- 17 Deposited Plan 7131

D Development Footprint
( D Site Boundary "
_ﬁb e tréilayj.\lzxgﬂl_:ﬁ}:r

Source: Urbis
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Source: TCL
Key features of the site are as follows:
e The site accommodates the existing Pymble Ladies’ College which accommodates
Kindergarten to Year 12 students.

¢ Vehicular access to the College is provided via separate ingress and egress driveways
on the northern and western sections of Avon Road.

e Pedestrian access is provided through multiple gates along Avon Road.

e The project area that is subject to this SSDA is located at the entrance to the College
west of the oval.

e The project area slopes down from south to north with a fall from RL 124.50 at the
southern corner to RL 116 at the north west corner.
Key features of the locality:

The development context surrounding the site is a leafy suburban environment, predominantly
made up of detached residential properties set within expansive gardens and along avenues
lined with mature trees.

Recent developments of moderate-scale residential apartment buildings occur closer to the
railway corridor. Two storey commercial establishments are located near to Pymble train station,
specifically along the Pacific Highway and on the northern flank of the railway line.

e The site is located approximately 19km north west of the Sydney Central Business
District.

e The College is situated approximately 200m from Pymble train station, situated on
Pacific Highway and Pymble town centre.

The immediately surrounding locality is described as follows:

e North: Avon Road and Pacific Highway (approximately 400m).

e East: Residential uses, accommodating a mixture of dwelling houses and residential flat
buildings.

e South: Avondale Golf Course.

¢ West: Avon Road, beyond which is a residential area characterised by detached
dwelling houses.

Rev 4.0 20 Avon Rd, Pymble NSW Page 8
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3. Pr
31 B

oject Description

rief Description

The project comprises demolition of several existing buildings and the construction of the
Secondary Innovation Precinct, associated landscaping and Campus Commons at the Pymble
Ladies College. The SIP is a five-storey building that will consolidate STEM based learning
opportunities within the College.

3.2 Detailed Description

The proposal seeks development approval for the Secondary Innovation Precinct (SIP) and
Campus Commons at Pymble Ladies’ College. The development comprises:

Demolition of the existing Isabel Harrison, Dorothy Knox, John Vicars and Robert Vicars
Buildings.

Tree removal.

Excavation of the basement level.

Construction of the new five storey SIP building of RL 146.98m and including:
General Learning Spaces.

STEM teaching spaces.

Senior student facilities.

Function spaces.

Food and beverage facilities.

Associated amenities.

o Storage and building services.

1 loading space within the basement (for service vehicles) accessible from the existing
rear vehicle service road.

Minor kerb realignment of the existing access road to the east of the SIP.
Landscaping on the outdoor terraces and surrounding the building.

The project also includes the Campus Commons, a significant garden lawn and
amphitheatre connecting the SIP precinct to the rest of the campus.

O O O O O
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4. Benchmarking

Benchmarking and compliance requirements:
The development will meet and outperform the following regulatory sustainability requirements:
e Standard Secretary’s Environmental Assessment Requirements (SEARs) — ESD
requirements
e NCC Section J — Energy Efficiency

Sustainability benchmarks beyond the minimum requirements

Although not seeking formal rating certification, where feasible, the design team will also
consider the sustainable design principles based on the following sustainability tool.

e Green Star Buildings Tool — Green Building Council of Australian. 5 Star Design
Aspiration.

4.1 Responseto SEARs

The ESD SEAR’s report is required by the Secretary’s Environmental Assessment
Requirements (SEARS). Table 2 identifies the SEARs and relevant reference within this report.

Table 2. SEARs Relevant References.

SEARSs Items Project Response

The sustainability targets for the development will be
achieved in an integrated and staged approach through
first minimising the need for energy consumption (via
passive measures) and then consumption optimisation

Identify how ESD principles (as defined in (energy efficiency) and use of renewable resources where

section 193 of the EP&A required.

Regulation) are be incorporated in the design | The outcome of this staged approach is to ensure the

and ongoing operation of the school aligns with the ecological sustainable development

development. principles of Clause 7(4) of Schedule 2 of the
Environmental Planning and Assessment Regulation
2000.

Refer to section 4.1 Resource Conservation for the
proposed ESD initiatives.

The development has a 5 Star Green Star design
aspiration (without formal certification) utilising the Green
Building Council of Australia’s (GBCA) Design and As-built
rating tool.

A 5 Star Green Star rating is considered ‘Australian
excellence’ level.

Green Star rating tools include the following nine separate
environmental impact categories, Management; Indoor
Environment Quality; Energy; Transport; Water; Materials;
Land Use and Ecology; Emissions, and Innovation.

Demonstrate how the development will meet
or exceed the relevant industry

recognised building sustainability and
environmental performance standards,

and integrate environmental design
strategies in accordance with the
Environmental Design in Schools Manual.

Refer to Section 5 for the targeted sustainability measures
including energy and water conservations measures.

Demonstrate how the development

minimises greenhouse gas emissions Ongoing GHG emissions of the development has been
(reflecting the Government’s goal of net zero | considered in the design of the school. Section 5, and
emissions by 2050) and Appendix D (Net Zero Emission Assessment Report)
consumption of energy, water (including provide building performance measures considered to
water sensitive urban design) and reduce resource consumption and carbon emissions.

material resources.

Rev 4.0 20 Avon Rd, Pymble NSW Page 10
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If Chapter 3 of SEPP (Sustainable Buildings)
2022 applies:

e demonstrate how the development
has been designed to address the
provisions set out in Chapter 3.2(1).

e provide a NABERS Embodied
Emissions Material Form to disclose
the amount of embodied emissions
attributable to the development in

The development follows the general sustainability
requirements for an aspirational target of a 5 Star Green
Star.

A detailed Emissions Assessment has been prepared for
the development. Please refer to Net Zero assessment
report provided in Appendix D of this report. This provides:
. . o evidence of how the development will be either fossil

E%Cg?,;dggcig ;itgnsectlon 35BA of the fuel-free after the occupation of the development

X 9 ' commences or transition to be fossil fuel-free by 1

e provide a net zero statement (as January 2035

defined in section 35C of the EP&A o details of the proposed renewable energy generation

Regul_ation) that includes: and storage infrastructure (minimum 110 kW Solar
o evidence of how the development PV)

will either be fossil fuel-free after
the occupation of the
development commences or
transition to be fossil fuel-free by
1 January 2035.

o details of any renewable energy
generation and storage
infrastructure implemented and
any passive and technical design
features that minimise energy
consumption.

o estimations of annual energy
consumption for the building and
number of emissions relating to
energy use in the building (if
information is available).

4.2 National Construction Code (NCC) Section J

o estimations of annual energy consumption for the
building and the volume of emissions relating to
energy use in the building.

Furthermore, a NABERS Embodied Emissions Material
Form has been provided in Appendix E of this report.

A climate adaptation study has been undertaken to identify
the climate risks in response to the projected impacts.
Actions and design strategies have been identified to
lower the impacts and the associated risk levels. The
climate change adaption plan is provided in section 6 of
this report. The plan is based on NSW and ACT
Government Regional Climate Modelling (NARCIiM)
climate change projections.

Section J of the NCC sets regulations for energy efficiencies for all types of buildings with
respect to the building’s construction, design, and activity.

The objective of the NCC Section J is to reduce the greenhouse gas emissions. Section J
requires that a building, including its services, must have features to the degree necessary that
facilitate the efficient use of energy.

The NCC offers two compliance methods that differ in complexity and flexibility. The two
compliance methods are:

o Deemed-to-Satisfy (DTS) Compliance.
e J1V3 — Verification using a referenced building.

The Deemed-to-Satisfy Provisions in Section J of the NCC 2022 include the following 8
components.

e Part J1 - Energy efficiency performance requirements.
e Part J2 - Energy efficiency.

e Part J3 - Elemental provisions for a sole-occupancy unit of a Class 2 building or a Class
4 part of a building.

e Part J4 - Building Fabric relates to the building fabric and minimum thermal performance
for constructions according to climate zone for roofs, ceilings, roof lights, walls, glazing
and floors.

e Part J5 — Building Sealing — Provisions to reduce the loss of conditioned air and restrict
unwanted infiltration to a building.

Rev 4.0 20 Avon Rd, Pymble NSW Page 11
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Part J6 - Air-Conditioning and Ventilation — Requirements to ensure these services are
used and use energy in an efficient manner.

Part J7 - Artificial Lighting and Power — Requirements for lighting and power to ensure
energy is used efficiently within a building.

Part J8 - Heated water supply and swimming pool and spa pool plant — Restrictions for
hot water supply design except for solar systems within climate zones 1, 2 and 3.

Part J9 - Energy monitoring and on-site distributed energy resources.

The development will meet and outperform the NCC energy efficiency requirements of Part J4
report will be prepared once the design is further progressed.

4.3 Green Star

Green Star is an environmental rating tool developed by the Green Building Council of Australia
(GBCA) that has a holistic approach over a wide range of issues that covers a range of
sustainability impact areas. There are various Green Star tools developed to suit a range of
different building types including:

Green Star Buildings.
Design and As-Built.
Office Interiors.
Performance.
Communities.

Green Star rating tools use Stars to rate performance:

Legal compliance: The building is compliant with legislation (National Construction Code
2019 or later)

Good Practice: The building meets the Minimum Expectations of good practice energy
and water efficient, good indoor environment quality and built to operate well.

4 Star reflects a Best Practice environmental performer. It builds on the Minimum
Expectations to deliver a building that is

either climate positive or a higher performer in energy, water, and health related issues
(15 out of 100 points)

5 Star demonstrates Australian Excellence by being a high environmental performer that
addresses social issues relevant to the building owner (35 out of 100 points)

6 Star showcases World Leadership. It has been built to be a highly efficient building
fully powered by renewables that addresses a significant number of environmental and
social issues and contributes to the community (70 out of 100 points).

The diagram in Figure 1 below details the ratings awarded by Green Star Buildings.

Figure 1.

star star star

Practice Excellence Leadership

The ratings awarded by Green Star Buildings.
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Green Star rating tools include eight separate environmental impact categories, as shown
Figure 2 and Figure 3 follows.

3

e

RESPONSIBLE
Industry development
Responsible construction
Verification and handover

+ 4+

PLACES @
People movement

Goods movement

Enjoyable piaces

Activated places

Contribution to place

Access to amenity 4

2N RESILIENT
Clean air <+ | Cimate change resiience 4 Upfront carbon emissions 4 4 4
Light quality % Systems resiience Energy use ++4
Exposure totoxins 4 Community resifience Energy source 4+ &
Acoustic quality K Grid optimisation Other carbon sources &
Amenity and comfort Tenant emissions
Human connection to nature Wateruse K

Impacts from resources

PEOPLE LEADERSHIP
Social construction impacts 4 Watenway protection ? Market Transformation
Community engagement Impacts to nature 4 ‘ Innovation Chalienges
Cuiture, identity, and heritage Nature enhancement
Social procurement Nature stewardship
Design for inclusion Nature connectivity
Design quasty Offsite % 4 Oescribes minimum expectation for all star Ings.

X 4 Descrives acdmonal expectation for S star ratNgs
Privacy
4> Descrives acdmional expectation for 6 star ratngs

Figure 2. Environmental impact categories list used in Green Star rating tools.

K J) REsPONSIBLE

& O

¢
&’
(57 ) |=ADERSHIP

Transport

Emissions

& PLACES
@ PEOPLE

Figure 3. Eight separate environmental impact categories chart used in Green Star rating tools.

Although not seeking formal rating certification, where feasible, the design team will also
consider the sustainable design principles based on the following sustainability tool.
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5. Development Location

The development is located in Pymble NSW which is within the NCC climate zone 5 (Warm
temperate). The climate zone map of the development is depicted in Figure 4.

SV . o 7 A N

Show LGAs

. Climate Zone 1

. Climate Zone 2
[ ciimate zone 3
[] ciimate zone 4
[[] ciimate zone s
[ ciimate zone &
[l cimate zone 7

[ ciimate zone 8

Figure 4. Climate zone map.
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5.1 Information Used in Review

Our review is based on the following preliminary architectural drawings by 3XN Architects (Table

3).

Table 3. Architectural drawing list.

Drawing title

Drawing number

Cover Sheet

AR-SIP-DA-A00-1000

Location Plan

AR-SIP-DA-A00-1001

Site Plan - Proposed

AR-SIP-DA-A01-1001

Ga Plan - Basement 01

AR-SIP-DA-A02-10B1

Ga Plan - Lower Ground Level

AR-SIP-DA-A02-10LG

Ga Plan - Ground Floor

AR-SIP-DA-A02-1000

Ga Plan - Level 01

AR-SIP-DA-A02-1001

Ga Plan - Level 02

AR-SIP-DA-A02-1002

Ga Plan - Level 03

AR-SIP-DA-A02-1003

Ga Plan - Plant Level

AR-SIP-DA-A02-1004

Ga Plan - Roof Level

AR-SIP-DA-A02-1005

Elevation - West

AR-SIP-DA-A06-1000

Elevation - North

AR-SIP-DA-A06-1001

Elevation - South

AR-SIP-DA-A06-1002

Elevation - East

AR-SIP-DA-A06-1003

Section - North / South 01 - Atrium

AR-SIP-DA-A07-1000

Section - North / South 02 - Auditorium AR-SIP-DA-A07-1001

Section - East / West 01 - Building Cores AR-SIP-DA-A07-1002

Rev 4.0

Ecologically Sustainable Design (ESD) Report

20 Avon Rd, Pymble NSW

Page 15



I INTEGRATED
I GROUP
SERVICES

5.2 Architectural Drawings
Selected architectural plans and elevations for the proposed development are provided below.
Site Plan

GLOUCESTER
QUADRANGLE
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Level 01 - Floor Plan
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Roof Plan
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North Elevation
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Cross Section - Atrium
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Cross Section - Auditorium
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6. Ecologically Sustainable Design (ESD) Initiatives

The principles of ecologically sustainable development are an integral consideration in design
and construction of proposed development and also in assessing its benefits and impacts.

The design team will focus on a wide range of ESD strategies which will result in high levels of
environmental performance and an increment on occupant’s health, productivity, comfort and
satisfaction.

6.1 Integrated Design Approach

The integrated design process is a process by which all of the design variables that affect one
another are considered together and resolved in an optimal fashion. Often referred to as holistic
design, this approach considers the development as a whole with the emphasis on integrating
the different aspects of building’s design.

6.2 Greenhouse gas emission reduction

Greenhouse gas emission reduction is achieved in a staged approach:

e First, reduction in overall energy consumption through demand reduction, passive
design and energy efficiency, then;

¢ Reduction in electricity and gas utility consumption by utilising waste products, rainwater
harvesting and renewable energy technologies (where feasible).
The integrated response to energy proposed for this project is summarised below:
1. Load Reduction and Passive Design.
2. System Efficiency.
3. Capture Waste.
4. Renewable Energy (where feasible).

Energy consumption will be reduced through the efficient design of lighting, air-conditioning and
ventilation systems, as well as energy efficient water heating and renewable energy
technologies (where feasible). The development will consider Greenhouse gas emission
reduction in design and operation through utilising energy conservation measures suitable for
the development.

The following sections of the report outline the sustainability initiatives that will be considered
and further developed by the design team during the detailed design stages.

6.3 Management

The initiatives under the management category promote the adoption of environmental
principles from project inception, design, and construction phases to the operation of the
building and its systems.

This category aims to highlight the importance of a holistic and integrated approach to
constructing a building with good environmental performance. The following measures are
some of the initiatives targeted within the management category and are subject to further
design development. These initiatives aim to reduce environmental impacts at construction and
operational stages as well as to maximise building performance at commissioning.

6.3.1 Environmental Ratings and Involvement of a GSAP

Environmental rating schemes such as Green Star (Australia), LEED (US), Living Building
Challenge (US) or BREEAM (UK) are used to create a marketable environmental credential
based on achievement of a recognised benchmark. Ratings can be useful for marketing to the
occupants and for demonstrating ESD achievement for planning submissions.

Green Star is the most recognised rating scheme in Australia, with hundreds of certified
buildings, mostly office buildings. The new Green Star — Design and As-Built chosen as an
appropriate benchmark for the project.
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Green Star includes a range of categories under which credits are available. Points are scored
under each credit, and the total score is used to determine a final rating; 45-59 points for 4 Star,
indicating Best Practice, 60-74 points for 5 Star, indicating Australian Excellence; and 75 or
more points for 6 Star, indicating World Leadership. The categories are as follows:

e Management.
e Indoor environment quality.

e Energy.

e Water.

e Transport.
e Materials.

e Land use and ecology.
e Emissions.
e |[nnovation.

A Green Star Accredited Professional (GSAP) is involved as part of the design and construction
to prepare the necessary ESD guidelines.

6.3.2 Commissioning Clauses

Commissioning of building systems to a high standard, with independent oversight, will ensure
that a quality process is followed and provide an outside review of the practicalities of the
design. An extended building tuning period should be undertaken following defects liability
period to ensure that systems are performing as intended, taking into account different seasonal
variables, and that any need for recommissioning is identified and carried out.

To adopt commissioning and handover initiatives that ensure that all building services can
operate to optimal design potential, such as:

o Where possible, comprehensive pre-commissioning, commissioning, and quality

monitoring to be contractually required to be performed for all building services (BMS,
mechanical, electrical and hydraulic).

6.3.3 Building Tuning

After handover, the building owner is expected to implement tuning of all building systems and
undertake full re-commissioning 12 months after practical completion.

6.3.4 Building User’s Guide

To produce a Building User's / Occupant's Guide, information management that enables
building users / occupants to optimise the building’s environmental performance during its
operation.

6.3.5 Environmental Management Plan

The contractor is expected to adhere to a comprehensive Environmental Management Plan
(EMP) for the works. Contractors are recommended to be ISO 14001:2004 -certified.
Environmental management plans and systems should be implemented to ensure that
demolition and construction activities appropriately manage and mitigate environmental
impacts.

6.3.6 Waste Management System

To encourage and facilitate effective waste management once the development is in operation,
sufficient spatial provision will be made to allow for the effective
separation of waste from recycling. Dedicated waste recycling
rooms allow space for the separation and storage of recyclable
waste during the building’s operation, allowing for the following
waste streams to be separated:

e Glass.
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e Cardboard.

e Paper.

¢ Organics.
o Plastics.
e Metals.

Waste management solutions are varied and dependant on the extent of commitment of the end
user. Recycling, reuse, and composting are examples of waste management options.

6.3.7 Environmental Management and Maintenance

Effective environmental and waste management will be implemented throughout the demolition,
construction, and operational stages of this development.

The EMP shall include a Waste Management Plan, specifying recycling targets for demolition
and construction waste. It is recommended that construction and demolition contracts stipulate
a minimum 90% target for diversion of waste from landfill. This may be achieved through
recycling or reuse.

¢ |dentification of appropriate waste sub-contractors for recycling, costs of collection and
timing of collection service.
¢ Participation in waste minimisation training for contractors and sub-contractors.
¢ Published waste minimisation plan to reduce site waste to landfill.
Provision of separate waste skips for cardboard, timber, metal, soft plastic, polystyrene,
insulation, concrete, glass, and bricks.
6.4 Indoor Environmental Quality (IEQ) Initiatives

Indoor Environmental Quality initiatives consider the wellbeing of occupants, addressing factors
such as heating, ventilating and air conditioning (HVAC), lighting, indoor air quality and building
attributes, all of which contribute to good indoor environmental quality.

The following measures are some of the initiatives targeted within the IEQ category for further
consideration and development during detailed design.

e Improvement of outside air rate by providing at a rate greater than AS1668.2
requirements. Air-conditioning system will be installed with carbon dioxide monitoring
and control to ensure sufficient outside is delivered to occupants.

¢ Optimisation of the air quality by improving air change effectiveness
¢ Maximisation of natural lighting level to the building occupants

e Minimisation of the contribution and levels of Volatile Organic Compounds (VOCs) via
the use of low VOC paints, adhesives and sealants, carpets, and flooring.

e All engineered wood products to be used in the development will have low formaldehyde
emission.

e High efficiency lighting system with suitable luminance levels to avoid causing discomfort
and strain for the occupants. All fluorescent luminaries are to be installed with high
frequency ballasts to avoid discomfort caused by low frequency flicker.

e External Views: The design allows unobstructed external views for the majority of
occupied spaces.

¢ Internal noise level at an appropriate level to ensure the occupants’ satisfaction and
wellbeing.

6.4.1 Thermal Comfort

Thermal comfort can be provided by passive and mechanical means. Passive design initiatives
will be considered before the design of the mechanical systems to reduce operational energy
costs, with potential reductions in the air conditioning size and ongoing maintenance.

Thermal comfort is a function of the following factors:
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¢ Radiant temperature (45% of net comfort effect).
e Air temperature and humidity (35% of net comfort effect).
¢ Air movement, clothing, and activity (20% of net comfort effect).

Passive heating and cooling design strategies which will improve occupant thermal comfort
include:

e Roof insulation not only reduces heat gain and loss, but will also moderate radiant
temperatures from the walls, floor, and ceiling.

e Building facades with high performance glazing and window frames will have a
combination of external shading and high-performance glass to reduce heat transfer and
radiant temperatures in proximity to the windows.

Indoor areas will be designed to be protected from excessive summer solar radiation, reducing
radiant heat loads on the space, but still providing enough daylight during appropriate times of
the year to improve comfort levels.

The approximate annual Dry-bulb temperature and comfort range for the site is shown in Figure
5:

Figure 5. Annual Dry-bulb temperature and comfort range
6.4.2 Effective Daylighting / Natural Lighting

Daylighting is the architectural and services design to allow maximum daylight penetration into a
building whilst minimizing heat gain and thereby reducing indoor lighting loads.

The level of natural light in the building is primarily determined by the extent and type of glazing,
and the depth of the building floor plate. Extent of glazing must be optimised to allow maximum
daylight, views, and winter sun, while minimising uncomfortable glare and excessive solar heat
gains in summer. Glazing should be selected with a high Visual Light Transmission to maximise
daylight penetration.

Daylighting strategies will be considered to allow effective control of indoor lighting levels whilst
minimising power consumption for the building. High level of architectural input regarding
design, orientation and external shading will be considered to effectively maximise natural
lighting for the building.

Daylighting strategies combined with dimmable lighting systems will allow high control of indoor
lighting levels whilst minimising power consumption for the building.

6.4.3 Volatile Organic Compounds (VOC) & Formaldehyde Minimisation

To ensure long term comfort of occupants, all due care will be taken to minimise VOC and
formaldehydes used within the building. Maintaining VOC limits below the recommended levels
will assist in reducing any potential detrimental impacts on occupant health arising from
products which may emit volatile pollutants.

VOCs are commonly found in carpets, paints, adhesives, and sealants uses in construction and
extensive exposure to VOC’s can cause Sick Building Syndrome effects (eye, nose and skin
irritation, headaches lethargy etc.).
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Formaldehydes are found within composite wood products and extensive exposure can cause
irritation to eyes, nose, and throat, lead to skin ailments and respiratory system ailments such
as asthma.

Where possible, contamination of indoor air by common indoor pollutants will be minimised in
this development by careful material selection, including:

e Use of low-VOC and water-based paints rather than oil-based paints, stains, or sealants,
reducing indoor air contamination and consequent side-effects including sick-building
syndrome and respiratory problems.

e Selection of low-VOC carpets and adhesives.
e Selection of low formaldehyde composite wood products, avoiding the carcinogenic
effects of formaldehyde off-gassing.
6.5 Energy Conservation Initiatives

It is essential to ensure the building is designed and built to minimise energy consumption and
reduce or eliminate greenhouse gas emission to the atmosphere. Energy performance is
considered by the design team as a crucial issue.

The energy conservation initiatives aim to reduce the overall energy consumption for the project
directly contributing to greenhouse gas emissions and energy production capacity.

Greenhouse reductions are achieved in a staged approach:
e Reduction in overall energy consumption through demand reduction and energy
efficiency.

¢ Reduction in electricity and gas utility consumption by utilising waste products and
renewable energy technologies.

Several strategies will be assessed and put in place to minimise energy consumption.
The integrated energy strategies being considered for the development include items which are
listed in Table 4 below:

Table 4. The integrated energy strategies.

Passive Design

Load Reduction Building fabric improvements

(Minimising the need for — ——
Maximise use of natural lighting

energy consumption)
Maximise use of natural ventilation

High efficiency Heating, Ventilation and Air Conditioning

High efficiency LED lighting with occupancy controls

Optimising energy High efficiency hot water systems

consumption High efficiency appliances

Commissioning and tuning of building services post completion

High efficiency building control, automation and BMS

Use of renewable resources
(renewable energy and Application of Solar Energy & Heat Pump technology
rainwater harvesting)

6.5.1 Passive Design

The development will utilise passive design to minimise the amount of air-conditioning required
and therefore significantly reduce the building’s energy consumption and greenhouse
performance. A building’s form, fabric and orientation will have the biggest influence on its
thermal comfort and environmental performance. The following factors will be considered in the
detailed stages of the design:

e QOrientation.
¢ Shading.
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e Structure.
¢ Insulation.
e Glazing.
Climate data for the site

The following indicative site information data can be used to inform the design team (Figure 6).

Weather Data Daily
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Figure 6. Climate data for the site.
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Figure 7. Wind data based on the nearest weather station
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Sun path and temperature chart for the site

Figure 8. Sun path and temperature chart for the site.
6.5.2 Building Envelope

The building envelope will be designed to reduce heating and cooling requirements through
passive design principles. The role of the building envelope is to block solar gains from
penetrating the building fabric in summer while optimising daylight and minimising glare. The
glazing performance and shading configuration for each orientation will be optimised to ensure
that thermal comfort is achieved, and solar gains are adequate for the efficient operation of the
mechanical system.

5.6.2.1. Insulation

The building envelope will be treated with the required levels of thermal insulation to reduce
heat gains in hot days and to minimise heat losses in cold days through conduction. This will
have significant impact on reducing energy consumption.

Insulation reduces the heat transfer between the internal and external conditions. Adequate
insulation will be allowed for the ceilings, floors, and walls to reduce the heating and cooling
load of the building and to reduce the ongoing operational costs. This has a twofold saving
through a smaller mechanical system capacity along with operating energy consumption
reduction.

All insulations installed are required to meet NCC and AS/NZ 4859.1 and the builder is required
to ensure compliance, during construction.
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5.6.2.2. Glazing and Window Framing

Adequate performance glass will be provided to reduce excessive heat gains in hot conditions,
reducing the frequency of air conditioning use.

The following glazing parameters will be considered:

e U-Value: a measure of how much heat is passed through the glass.
e Solar Heat Gain Coefficient (SHGC)
e Visible Light Transmission (VLT): the percentage of visible light transmitted by the glass.

Where possible, the glazing will have a low SHGC to avoid heat gains in the summer, and a low
U-value to reduce losses in the winter through the glass. The performance of the proposed
glazing systems (glass and frame) is required to comply with NFRC100-2001 conditions and
using the tested AFRC values.

Consideration will be given to incorporating effective shading features into the design to avoid
the necessity for low shading coefficients in the glass, which usually also decrease the visible
light transmission (VLT) of the glass. To maximise the natural daylight within the building, VLT
should be as high as possible.

Glazing properties will be specified in conjunction with the shading arrangement on each
orientation to control solar loads imposed on the mechanical systems, ensuring thermal comfort,
optimising daylight penetration, and preventing glare. This strategy will effectively minimise
direct solar loads whilst maximising daylight penetration and access to views.

To reduce heat losses in cold days, especially at night, the use of blinds will limit the contact
between the internal air and the glass, therefore reducing heat losses by conduction.
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6.5.3 Energy Efficient Systems and Services

The mechanical and electrical design for the buildings will be developed to minimise the need
for plant equipment and will be designed to be responsive to the immediate climatic conditions.
Energy consumption will be reduced through the efficient design of lighting, air-conditioning, hot
water, and ventilation systems. The following energy efficiency initiatives will be further
investigated and where feasible incorporated in the building services design.

5.5.3.1.  Efficient Artificial Lighting

Lighting efficiency is important in maintaining low energy consumption for reuse projects.
Lighting consumption for a facility such as this could account between 15-25% of the estimated
energy use of the facility.

High efficiency lighting and effective control initiatives such as daylight and ]
movement sensors will be considered to reduce artificial lighting energy L
consumption and allow maximum advantage to be taken of natural lighting.

&

Lighting power density is required to meet AS1680 and NCC requirements. L\ - _
Energy efficiency for the internal lighting throughout the building is required to be
in accordance with NCC energy efficiency requirements and the following.

e High quality LED lighting.

e Lighting control system based on smart zoning, occupancy profiles and operational
hours, dimming controls and timers.

Photoelectric (PE) / Photodiode sensors or similar controls to detect when external lighting
should switch on and off to reduce the energy consumption associated with external lighting
where possible.

No external lighting is to be installed such that any direct light beam results into the night sky
either generated from within the site. The path of any direct light's angle of incidence that is
directed to the sky must be obstructed by a non-transparent surface and the lighting design and
is to comply with AS4282 ‘Control of the Obtrusive Effects of Outdoor Lighting.

5.5.3.2.  Efficient Heating, Ventilation & Air-Conditioning (HVAC)

Heating and cooling of the building accounts for a large portion of the building’s energy use
throughout the year. Selection of highly efficient HYAC equipment with high performance levels
not only minimises energy consumption, but also reduces operational energy costs.

The design of the mechanical services will be to industry Best Practise Standards. An emphasis
will be placed on providing low energy Heating Ventilation Air Conditioning (HVAC) systems and
strategies. To ensure the energy efficient performance of HVAC systems specified and installed
mechanical plant will be of high quality and supplied by leading industry manufacturers.

The energy efficiency of HVAC system is required to meet the minimum requirements of the
National Construction Code (NCC), Green Star provisions where feasible and relevant
Australian Standards including but not limited to AS1668.1, AS1668.2, AS 1682 and AS3666.

The following energy initiatives will be further considered in the detailed design phase:

e The air conditioning strategy is optimized to reduce energy consumption and maximize
efficiency. For example, by moderating the amount of fresh air relative to the number of
people in the space, through the use of CO2 detectors. The system will be zoned to
increase the flexibility in the use of different spaces and reduce overall consumption.

e Variable speed drives will be provided to fans and pumps where feasible.

Full outside air cycle will be provided to all air handling systems.

¢ Building commissioning and building tuning to be undertaken to ensure that the building
systems function as required to achieve energy efficiency design targets.

o All refrigerant plant will be specified such that the refrigerant type has Zero Ozone
Depletion Potential (ODP).

INTEGRATED
OUP
SERVICES

Rev 4.0 20 Avon Rd, Pymble NSW Page 31

Ecologically Sustainable Design (ESD) Report



I INTEGRATED

g D [CR

Common area ventilation systems are to include variable speed modes where appropriate and
are to be linked to light switches where feasible to limit the extent of operation and improve
energy efficiency of these areas.

The Mechanical services will be designed to satisfy the minimum Green Star and NABERS
requirements.

Heatmap Chart based on the data from the nearest weather station is depicted in Figure 9
below:

Figure 9. Heatmap Chart.

5.5.3.3.  Power Factor Correction ——
To reduce maximum kVA demand on the electricity grid and T / L. .
lower the demand charges, power factor correction units will | % S

i
I
2

HRC Fuses
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be provided at the main switch board(s) in accordance with
the NSW Installation and Service Rules.

Power terminals

= Ample space for wiring

|
A ¥ CLMD33S capacitors
The power factor correction units proposed will improve the l L E |
power to a factor of 0.98 or higher. |

Bottom cable entry

5.5.3.4. Monitoring & reporting

To enable effective monitoring and tracking of energy and water consumption, sub-metering will
be considered for systems with major energy use, to help identify areas of inefficiency with
potential for improvement.

Metering is to be provided throughout the building and central services for all
major building plant and equipment. An effective monitoring system is to be
provided to monitor energy and water consumption throughout the building
as required.

Ongoing reporting may allow the manager of the facility to set goals for -t ol
energy consumption reductions and attributed energy costs to particular
uses. By monitoring energy, losses and wastage can be identified, therefore improving the
overall performance of the building in operation. This initiative is subject to further design
development and review.

5.5.3.5. Hot Water Systems

High efficiency heat pump hot water systems will be used to provide the Hot Water demands for
the buildings.
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6.5.4 Renewable Energy — Solar Photovoltaic (PV) System

Photovoltaic (solar PV) is a common and widely accepted
technology to generate electricity onsite. The generated
electricity can be harnessed and used to power any
number of devices. It is proposed that the PV panels are
mounted on the roof where they will be out of sight and
produce the optimum energy output.

PV modules have a very long lifetime with many
manufacturers guaranteeing an output of at least 80% of
manufactured capacity for 20 years. Another benefit of PV
is that it can be installed in various system sizes and the

5% / / DC sidle isolation swikch
77,
4 _'._’ 5
XA 4 / nverter
9/ 000 o ,
PV Arroy o

lusually building mounted)

AC mains sypply

modular design of the systems allows retrofitting of additional panels if required in the future.

There are generally three types of solar panels available: mono-crystalline (proposed for this
development), poly-crystalline and amorphous. Each of these have their advantages and
disadvantages and efficiencies range from 6% for amorphous to 19% for mono-crystalline

A 110kW Solar PV system has been nominated for the development. The expected renewable
energy generation by the overall 110kW system is approx. 100 MWh per annum.

5.6.4.1. Solar PV - System Components

The Photovoltaic (PV) system may consist of the following main components or of equal

capacity (Table 5).
Total nominal power: 110 kW

Approx. roof space requirements: 688 m?

Table 5. Solar PV components information.
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Components Brand, Model & Quantity

PV Inverter Sungrow — Quantity: (1)x 90 kW or equivalent

PV Panels
Approx.

Trina - TSM-600-DEG20C — capacity: 600W - Quantity: 184

Battery storage reliance on

the system to be sized during the detailed design stage, based on
the final PV capacity as well as the electrical design for lower

electrical network due to maximum demand constraints.

PV mounting frame and system
balance

Quantity: depending on the requirements and final design

Table below summarises the estimated annual Renewable Energy generation for the proposed

Solar PV (110kW).

Annual energy generation based on full 7 days per week (with battery) 100,598 kWh

Annual energy generation based on 5 days per week.

71,855 kWh

The exact sizing, configuration and final design will be completed during the design stage.
Please refer to Appendices for technical data sheets of the proposed PV system.
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5.6.4.1.1. Solar Radiation and Cloud Coverage for the site

Global and Diffuse Horizontal Solar Radiation (Wh/m?)
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5.6.4.1.2. Solar PV - Projected energy generation based on 110 kW system

Grid system presizing
Geographical Site Situation
Sydney/Clontarf Latitude -33.82 °S
Australia Longitude 1561.27 °E
Altitude 11m
System summary
Nominal power 110 kWp Total area 688 m?
Module type Standard Supports for modules Facade or tilted roof
Technology Monocrystalline cells Ventilation property Free air circulation
Weather data and incident energy System output
8 T T T T T T T T T ] 600 (N — — T L
7 Global horizontal 4.6 kWh/m?/day - System output energy 100598 kWh/year .
T . Global on tilted plane 3.0 kWh/m?/day H— 500 C
- C] — o
£ s - %“ 400 P
Z 4 5 . Z 300 .
g . & | B
L ’ i B 2 200 | =
£ 2 i B
| ENE BB R NRN R 1
0 i A 8 8 8 0 8 8 8 8 8l
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Horizontal global Coll. plane System output System output
kWh/m?/day kWh/m?/day kWh/day kWh
Jan. 6.91 5.14 475.5 14741
Feb. 5.83 4.51 416.8 11671
Mar. 5.03 3.68 340.3 10548
Apr. 4.05 1.44 133.6 4007
May 3.07 0.98 90.44 2804
June 2.39 0.95 88.19 2646
July 2.55 1.03 94.84 2940
Aug. 3.44 1.47 135.5 4201
Sep. 4.28 2.96 273.6 8207
Oct. 5.30 4.05 3746 11612
Nov. 6.05 4.72 436.3 13090
Dec. 6.25 493 455.8 14131
Year 4.59 2.98 2756 100598
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6.6 Transport sustainability measures

The use of transport (both private and commercial) is a major contributor to environmental
pollution and the excessive consumption of natural resources. The following sustainable
transport principles are recommended.

¢ Improve amenity for active transport users (pedestrians and cyclists), with attention paid
to the needs of specific user groups likely to have a greater reliance on active transport
such as youths, office employees, and nearby community groups.

e Promote nearby cyclist facilities to enhance the uptake of cyclists to the site.
¢ Integrate transport initiatives into community engagement and communication strategies.

Given the site location of the development, the occupants will be able to take advantage of local
public transport networks and available facilities around the site such as retail shops.

The following measures are some of the initiatives recommended to reduce dependence on
motorised vehicles, encouraging walking, cycling and the use of mass public transport.

o Cyclist facilities: provision of bicycle racks; where possible adequately sized and fully
equipped secure cyclist facilities with change room and showers are to be provided to
promote the use of cycling to work.

e Public Transport: The building is close to public transport with a number of bus routes
served; building occupants are encouraged to use mass transport to travel to work.

e Trip Reduction: The development is located adjacent to several local amenities,
reducing the need for trips.

e Fuel efficient vehicles: encouraging the use of more fuel-efficient vehicles by providing
adequate parking spaces at prime parking spot solely dedicated for use by small cars,
car-pool participants or other alternative fuel vehicles and EV charging points.

6.7 Water Conservation and Management Initiatives

The water conservation category aims to reduce the overall water potable consumption and
provide effective mechanisms for recycling of water uses on site.

The approach to water efficiency for the development will focus on reducing water demand
through conservation measures and water reuse systems. Water conservation strategies
proposed for this project include:

e Reducing the potable water consumed within the development through demand
management.

e Substituting mains water required to meet this demand by utilising alternative sources
such as rainwater.

6.7.1 Demand Management

Strategies to minimise consumption include water-efficient fittings and fixtures,
water-efficient appliances and low-water use air-conditioning and irrigation
systems. In order to reduce the overall water consumption for this
development, the following initiatives will be considered.

All water fixtures to be installed to the building are to be water efficient and
where possible outperform the minimum requirements. The following criteria
are provided as a guide and subiject to further design development (Table 6).

For more information and to compare
product, refer to:
www waterrating gov.au

INTEGRATED
SERVICES

Rev 4.0 20 Avon Rd, Pymble NSW Page 36

Ecologically Sustainable Design (ESD) Report



165 5

Table 6. Recommended minimum water efficiency performance

Hand wash basins — 5 Star WELS;

Kitchen taps (where provided) — 5 Star WELS

Water Fixtures _ .
Showerheads (where provided) — 4 Star WELS or higher

Toilets — 4 Star WELS or higher

Appliances Dishwashers (where provided) — 5 Star WELS or higher

Air Conditioning Minimise use of water-cooled systems

Native and water efficient species

Landscape Irrigation (where

. Sub-surface irrigati
applicable) ub-surface irrigation

Rainwater usage for landscape

6.7.2 Landscape Selection

The use of native, drought-resistant planting will be considered to reduce water consumption
used in irrigation. Sub-soil irrigation systems should be considered where non-native species
are selected.

The landscape design shall enhance Biodiversity in terms of Landscape Area and Diversity of
Species

6.7.3 Rainwater collection and recycling

In order to reduce the impacts of stormwater runoff from the site, the following stormwater
management strategies will be considered:

e Rainwater captures from rooftops for reuse in building reducing stormwater runoff as
well as mains potable water use.

e The use of permeable surfaces to be considered where suitable, allowing stormwater to
seep directly into the earth and reducing stormwater flows off-site.

Collecting rainwater from roof runoff is a common way to recycle water. In addition to saving
potable water, it allows preparation for times of low rainfall, so landscapes will be maintained
throughout the year. It also reduces loads on storm water systems because roof runoff is not
flushed into the drains. Rainwater will be collected from roof runoff and piped to storage tanks
and will be used on site.

Ultra-violet (UV) treatment is the disinfection process of passing water by a special light source.
Immersed in the water in a protective transparent sleeve, the special light source emits UV
waves that can inactivate harmful microorganisms. This method of treatment is growing in
popularity because it does not require the addition of chemicals.

Harvested water will be considered to supplement non-potable water uses such as common
area landscape irrigation.

This strategy will assist to significantly reduce the potable water consumption for the facility.
6.7.4 Water consumption monitoring and reporting

Where practical, it is recommended that all major water uses within
the building to be provided with water meters. This includes central
services, rainwater tanks, irrigation systems, potable water, non-
potable water sources.

Water monitoring will assist to identify abnormal usage patterns
usually associated with leaks, helping to reduce the considerable
water lost in this way. In addition, it would also allow to measure
and verify the impact of any water efficiency measures
implemented in the facilities.

INTEGRATED
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6.8 Materials

This category aims to reduce the consumption of natural resources and encourage the reuse of
materials. The various environmental and human health impacts arising from building materials
are reduced when special attention is given to the selection of ecologically preferable materials.
To minimise the environmental impact of the development, preference will be given to
environmentally responsible materials during the selection process, according to the following
principles:

¢ Avoidance of ecologically sensitive products (such as scarce minerals and old-growth
forest).

e Selection of materials with a low embodied energy and high recycled content.

e Low toxicity material selection.

¢ Low impact on the indoor environment.

e Durability, flexibility, and recyclability.

e Emissions in manufacture and composition, including greenhouse gases and ozone
depleting substances.

e Waste reduction.
e Provisions for appropriate recycling storage space that facilitates recycling.

The targeted initiatives will reduce embodied energy and environmental impacts caused by the
whole life cycle of building materials.

6.8.1 Reuse and Conservation of materials

Where possible reuse the building material to conserve embodied energy and water. By
conserving the building fabric or structure the waste volumes are significantly reduced for the
development.

6.8.2 New Materials

Material specifications for the project will consider elements of sustainability that relate to the
following factors of durability, embodied energies, renewable sources content, ease of
manufacturing, ability to be recycled / reused / reconditioned, maintenance, local availability,
VOC content, emission production, affordability, and toxicity.

Where feasible the materials specified for this project are to consider the above environmental
measures through a comparison between different product types and manufacturers where
possible. The design team is to adopt this approach in assessing suppliers and products for the
development.

Interiors finishes will consider the concentration of Volatile Organic Compounds with products
for adhesives, paints, carpets, and floor sealants. The design team will work with suppliers and
contractors to identify opportunities to reduce the level of VOC’s within products and finishes.

6.8.3 Materials with Ozone Depletion Potential
Selection of insulation will be targeted to minimise Ozone Depletion Potential (ODP).
6.8.4 Operational Waste Minimisation

To encourage and facilitate effective waste management once the facility is in operation,
sufficient spatial provision will be made to allow for the effective separation of waste from
recycling. Dedicated waste recycling rooms allow space for the separation and storage of
recyclable waste during the building’s operation, allowing for the waste streams to be
separated:

INTEGRATED
OUP
SERVICES

e Glass.
e Cardboard.
e Paper.
¢ Organics.
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e Plastics.

e Metals.
Waste management solutions are varied and dependant on the extent of commitment of the end
user. Recycling, reuse, and composting are examples of waste management options.
The following waste streams have currently been identified:

o Office waste.

e Paper and cardboard.

e Plastics.

e PET bottles and containers, cans, and glass.

¢ Compostable material.

¢ Grease and fats.

e Cigarette butts.

e Light tubes.

e Toxic or hazardous materials.

e Foam.

e Cleaning products and other substances going down drains.
¢ Composting of organic waste from the restaurant, for re-use within the Greenhouse.

6.8.5 Timber

Where possible, timber will be supplied from sustainable sources including Forestry
Stewardship Council (FCS) certified plantation timbers and recycled products. No timber (either
solid or veneer form) will be sourced from rainforests or old-growth forests.

6.8.6 PVC Minimisation

PVC is being phased out in the European Union, as there is widespread evidence to its harmful
environmental impact, particularly during disposal or fire. PVC is used in almost all electrical
and data cabling and for drainage pipework. Alternatives to PVC products will be used where
feasible:

e HDPE and polypropylene pipe work instead of PVC pipe for water supply and drainage
systems.

e Linoleum and other natural products instead of vinyl floor coverings.

e Composite materials for electrical cabling.

6.9 Land Use and Ecology

This initiative refers to improvements through Reuse of Land or Change of Ecological Value.
The site has been previously built on, and is not a Greenfield. The new development will aim to
provide a significant landscaped area with vegetation and permeable surfaces to assist in
WSUD.

6.10 Emissions

In addition to the reduction in greenhouse emissions as a result of lower on-site energy usage,
emissions to land, air and water will be minimised. The following measures are some of the
initiatives targeted within the emissions category:

o Where available, thermal insulation products should be selected which have a low
Ozone Depletion Potential in their manufacture and composition, reducing the impacts of
insulation on the atmosphere.

e Where feasible, refrigerants will have an Ozone Depletion Potential of zero; and
integrated refrigerant leak detection will ensure early identification of leaks.

o Estimated wastewater discharge to sewer will be significantly reduced relative to a
standard building through the implementation of water efficiency measures.

INTEGRATED
OUP
SERVICES

Rev 4.0 20 Avon Rd, Pymble NSW Page 39

Ecologically Sustainable Design (ESD) Report



<

INTEGRATED
GROUP
‘ SERVICES

Watercourse Pollution: Design that minimises stormwater run-off to and the pollution of
the natural watercourses.

Light Pollution: No light beam will be directed upwards or outside the building. External
lighting will be in accordance with AS 4282-1997. This will assist to minimise
interference and disturbance to neighbouring properties and wildlife.
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7. Climate Change Adaptation
7.1 NARCIiM Climate Change Projections

The information provided in this section of the report follows the climate change projections
based on the NSW and ACT Regional Climate Modelling (NARCIiM) project. NARCIIM is a
multi-agency research partnership between the NSW and ACT governments and the Climate
Change Research Centre at the University of NSW. NSW Government funding comes from the
Office of Environment and Heritage (OEH), Sydney Catchment Authority, Sydney Water, Hunter
Water, NSW Office of Water, Transport for NSW, and the Department of Primary Industries.

Climate change projections are presented for the near future (2030) and far future (2070),
compared to the baseline climate (1990-2009). The projections are based on simulations from
a suite of twelve climate models run to provide detailed future climate information for NSW and
the ACT.

The climate change projections are made for the following 5 parameters:

Temperature extremes.

Hot days.

Cold nights.

Rainfall.

5. Fire weather.

PwnbhpE

Reference: https://climatechange.environment.nsw.gov.au/
NSW Office of Environment and Heritage (OEH)

7.1.1 Temperature

Pymble NSW is expected to experience an increase in all temperature variables (average,
maximum and minimum) for the near future and the far future

¢ Maximum temperatures are projected to increase by 0.7°C in the near future and up to
1.9°C in the far future. Spring will experience the greatest change in maximum
temperatures, increasing by up to 2.2°C in the far future. Increased maximum
temperatures are known to impact human health through heat stress and increasing the
number of heatwave events.

¢ Minimum temperatures are projected to increase by 0.6°C in the near future up to 2°C in
the far future. Increased overnight temperatures (minimum temperatures) can have a
considerable effect on human health.

INTEGRATED
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Near future (2020-2039) change in annual average
maximum temperature, compared to the baseline period
(1990-2009).

Near future (2020-2039) change in annual average
minimum temperature, compared to the baseline period
(1990-2009).

ir

Far future (2060-2079) change in annual average
maximum temperature, compared to the baseline period
(1990-2009).

Far future (2060-2079) change in annual average
minimum temperature, compared to the baseline period
(1990-2009).

Metropolitan
Sydney
Change in
annual average
temperature (°C)

M 25-30
M 20-25

Figure 10. Annual average temperature — Sydney vari

ation map.

7.1.2 Hot days (days per year above 35°C)

Currently Pymble NSW experiences fewer than 10 days above 35°C each year due to its
proximity to the coast. Seasonal changes are likely to have considerable impacts on bushfire

danger, infrastructure development and nati

future.
[ ]

ve species diversity.

although in the far future hot days are also extending into autumn.

The facility is expected to experience more hot days in the near future and in the far

These increases in hot days are projected to occur mainly in spring and summer
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Figure 11. Change in annual average number of days with temperatures greater than 35°C — Sydney variation map.
7.1.3 Cold nights (days per year below 2°C)

Most of the emphasis on changes in temperatures from climate change has been on hot days
and maximum temperatures, but changes in cold nights are equally important in the
maintenance of our natural ecosystems and agricultural/horticultural industries. For example,
some common temperate fruit species require sufficiently cold winters to produce flower buds.

e The greatest decreases are projected to occur in the south-west and in the Blue
Mountains, with decreases of up to 20 nights by 2030 and more than 40 fewer cold
nights by 2070.

¢ NARCIIM projections suggest that Pymble NSW will not see a considerable decrease in
cold nights (see the white areas in the map).

Near future change in number of cold nights Far future change in number of cold nights

(below 2°C) per year (below 2°C) per year

Metropolitan
Sydney
Change in annual
average number
of days with
temperatures less
than 2°C

-1-0
-5--1
-10--5
-20--10
-30--20
-40--30
< -40

([ | | NI

. ) Far future (2060-2079) projected changes in
Near future (2020-2039) projected changes in the number of nights per year with minimum temperatures

the number of nights per year with minimum temperatures below 2°C, compared to the baseline period (1990-2009).
below 2°C, compared to the baseline period (1990-2009).

Figure 12. Change in annual average number of days with temperature less than 2°C — Sydney variation map.
7.1.4 Rainfall

Changes in rainfall patterns have the potential for widespread impacts. Seasonal shifts can
often impact native species’ reproductive cycles as well as impacting agricultural productivity,
for example crops that are reliant on winter rains for peak growth. The majority of models (8 out
of 12) agree that autumn rainfall will increase in the near future and the far future (7 out of 12).
Rainfall is projected to increase in autumn.
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rainfall (%)

B
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Near future (2020-2039) projected changes in Far future (2060-2079) projected changes in
average rainfall by season. average rainfall by season.

Figure 13. Change in average rainfall (%) — Sydney variation map.
7.1.5 Fire weather

The Bureau of Meteorology issues Fire Weather Warnings when the FFDI (Forest Fire Danger
Index) is forecast to be over 50. High FFDI values are also considered by the Rural Fire Service
when declaring a Total Fire Ban.

Projected regional climate changes
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¢ Metropolitan Sydney is expected to experience an increase in average and severe fire
weather in the near future and the far future.

e The increases are projected mainly in summer and spring in the far future. These
changes are projected in prescribed burning periods (spring) and the peak fire risk

season (summer).

e The majority of models (7 out of 12) project an increase of severe fire weather in spring
in the near future, with a greater confidence in the increase in the far future.

Summer

Autumn
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Far future (2060-2079) projected changes in average daily FFDI, compared to the baseline period (1990-2009).

Figure 14. Change in average FFDI — Sydney variation map.
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Figure 15. Change in average number of days with FFDI greater than 50 — Sydney variation map.
7.2 Climate Change Adaptation Plan
The climate change adaptation plan (CCAP) follows the 1ISO31000 Risk Management Process.

The plan involves three key steps to develop risks and mitigation strategies collaboratively with
key project stakeholders.

1. Review of the development and context.
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2. Risk analysis.

3. Mitigation Strategies.

7.2.1 Risk Assessment Framework

To assess risks systematically, a likelihood scale was used to determine how likely a risk was to
occur, followed by consequence assessment. The first stage of the assessment is to define the
likelihood of a given risk. The likelihood level can be described as the frequency or probability
for a risk to occur.

Table 7. Risk likelihood matrix.

Likelihood

Almost Certain
expected in most circumstances.

Likely

will probably occur in most circumstances.

Possible

might occur at some time.

Unlikely

could occur at some time.

Rare

may occur, only in exceptional circumstances.

Table 8. Example Consequence Scale and Success Criteria (AGO 2007).

Public Iéggﬁlom and Community and | Environment and Financial /Time
Safety Growth y Lifestyle Sustainability Program/Budgets
Brecinct The area is Il\élgjsocr)fmdespread
higgers decline Eﬁgftlrdairt?\?every environmental Loss or increased
CAlastiophic | of serious | widespread | MODUNG, and | AMENY and feater of anntal
injuries or businepss unable to _progresswbel ) budget
loss of life | fajlure support its rrecoverabie '
community environmental
damage
Isolated Precinct S_evere and Sev_ere loss of
instances stagnation W|de_spr_ead enwro_nmental :
_ of serious | such that decline in amenity and a Loss or increased
Major injuries or | businesses services and danger of cost of 25%-50%
loss of are unable to qL_JaI_ity of life conpinuing of annual budget.
lives thrive within the environmental
community damage
Significant Isolated but
general significant
Small reduction in Ser:ir;ljle instances of Loss or increased
Moderate numbers precinct dpp"n in environmental cost of 10%-25%
of injuries | economic ecine damage that of annual budget
performanc services might be reversed
e with intensive
efforts
Serious near Isol_ated but Minor instances of .
_ misses or _Isolate(_:i areas | noticeable environmental Loss or increased
Minor : in precinct examples of cost of 5% to 10% of
minor decline decline i damage that could annual budget
injuries In€é In be reversed 9
services
Appearanc . There would_be .
e of a Minor minor areas in . Loss or increased
Insignificant | threat but shortfall to which the region | No environmental | cost of less than
no actual forecast was Uﬂable to damage 5% of annual
harm growth maintain its budget
current services
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Risk likelihood and consequence were then combined using the risk assessment matrix in Table
below, leading to the systematic development of a risk rating used to prioritise risk management

strategies.
Table 9. Example Risk matrix:

Show Matrix Score
Bk Rat,i\lngml\éumber - Insignificant Minor Moderate Major Catastrophic
Almost Certain High High
Likely High
Possible High
Unlikely High
Rare High

Risk management strategies listed in Table 10 aim to reduce risk levels by reducing either
likelihood or consequence of the risk, or both. The objective is to develop cost-effective options
for treating/controlling each identified risk and minimise its impact to the project.

Table 10.. Risk management.

Show Matrix Score
RE Ratll\lnagml\(leumber - Insignificant Minor Moderate Major Catastrophic
. . . - crr
Almost Certain High High Critical
] . 7
Likely High
. High
Possible al
Unlikely High
Rare High
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7.2.2 Risk Assessment outcomes

The design team will investigate the appropriate mitigation measures as part of the detailed design stage.

: : Residual
. . . — Level of . . Residual Residual
Climate variable Risk Statement Likelihood | Consequence Risk Adaptation actions Likelihood Consequence IeF\sieslkOf
Accelerated Select materials which
structural have a higher temperature
material fatigue and tolerance if required.
Increase in hot degradation of . : Review material
days facades leading to Rare Catastrophic =g datasheets for in-service Rare Moderate
increased temperature range and
maintenance and allow for increase in peak
repair costs temperatures.
Ensure that existing plans
to add to backup
Brownouts/ generation based on
Increase in hot Blgckouts I(_a._':\dmg to Possible Major High demand is followed Possible Minor
days failure of critical through.
electrical equipment Consider use of Solar
Energy with Battery Energy
Storage Systems (BESS).
Parapet roof retains
Increased rainfall mit:elzadléeirtos honic Check the design includes
S ckag yp Possible Major High overflow outlets in parapet. Rare Major
variability drainage system g .
. Add to design if required.
leading to structural
failure.
Parapet roof retains _Overﬂow systems in place
in the form of overflow
water due to
Increased rainfall insufficient capacity 'Sl'lr?ést.:apacity of these can
variability in the syphonic Possible Major High be increased if required to Rare Major
drainage system allow for increased rainfall
leading to structural intensit
failure. Y-
Rev 4.0 20 Avon Rd, Pymble NSW Page 48

Ecologically Sustainable Design (ESD) Report



<

q;f p > IGS g

INTEGRATED

Level ] q Residual
. . . — . . Residual Residual
Climate variable Risk Statement | Likelihood |Consequence Rci);k Adaptation actions Likelihood | Consequence Iel\?/ieslkOf
Onsite Water If necessary, overflow
Detention Tank system to be provided.
(OSD) cannot deal Hydraulic engineers to
Increas_ed _r_alnfall with mcregsed Possible Major High check if systems can Rare Major
variability flows leading to manage the increased
overflow and flows and implement
flooding of further measures if
adjacent areas. required.
Overland flow of Primary storm water
drainage system to be
water leads to .
. designed to cater for a
pooling around the >
. . minimum of a 100-year
Increased rainfall electrical . : .
L ; Possible Catastrophic storm. System to also have Rare Major
variability infrastructure, . .
X . full backup of either piped
causing electrical
. overflow or overland flow
failure and power : .
designed to a higher storm
outage. : .
intensity.
Mechanical plant
on the roof (if any) Consider options for
Increased intensity of are damagt—;-d by Possible Major High protecting the mechanical Rare Major
storm events extreme hail event plant in design. Implement
leading to failure of if required.
ventilation system.
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Level Residual Residual Residual
Climate variable Risk Statement Likelihood [Consequence of Adaptation actions Likelihoo level of
X Consequence )
Risk d Risk
Severe hail blocking
roof drains causing
increased water Screen outlets with hail
: . ingress into building guards. Planned overflow
Ing;i?i?g} Ig\tg:fslty envelope and Possible Major High slots should allow rain to Rare Major
potential structural overflow for all but the
impacts, leading to most severe hail events.
increased
maintenance costs
Airborne debris Check wind load
causing damage to thresholds in engineering
Increased intensity | exterior building Possible Major High for fa}gade and glazing. If Rare Major
of storm events elements and required, adopt heat
increased treated glazing for greater
maintenance costs. impact strength.
Wind driven rain Qonglder n de5|gn'ar?d
highlight risk for building
Increased intensity penetrates the . . . managers. Include wet
building, creating slip Likely Moderate High ' Rare Moderate
of storm events - weather management plan
hazards for public ; o
; ; in facilities management
circulation spaces.
contract.
Evacuation plan to be
developed by FM
company, including use of
. . link to nearby hospitals for
Smoke ingress into .
A particularly vulnerable
. facility via HVAC
Increased fire X Almost . occupants. Almost .
system causing ; Major . ; Insignificant
weather ; . certain Consider use of non- certain
increased health risks latchi . . K
for the occupants atching outside air smoke
' detectors to shut down
outside air systems in the
event of a bushfire
situation.
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7.2.3 Recommendations

Many of the potential risks to the building are already addressed by existing design features of
the building or are being explored as an immediate consequence of this process. All those
identified through the workshop and subsequent discussions as requiring additional action are
set out in table below, along with responsibility for those actions.

This information should be added to the overall project risk register, with actions implemented
and recorded, and subsequently reported in the Green Star documentation.

Summary of adaptation actions required to achieve revised risk rating is presented in Table 11.
The design team will investigate the appropriate mitigation measures as part of the detailed
design stage.

Table 11. Adaptation Actions Required to Achieve Revised Risk Rating.

Risk Initial Residual | Action requiring Design / Proposed
Statement Risk Risk |implementation Operations | Responsibility

Brownouts/Blac
kouts leading to
failure of critical|  High
electrical

equipment.

Where possible, Solar PV
with Battery Energy Storage| Design and | Electrical
System (BESS). operations Engineer

Accelerated Review material datasheets

structural . .
material fatigue for in-service
and temperature range and
degradation of allow for a nominal Faggdes
. tolerance on peak . Engineer,
facades, High Design
leading to temp(?ratures based on Struptural
increased today s value_s. Select Engineer
maintenance m_atenals which have a
and repair higher temperature
tolerance if required.
costs
Water
Lis;:;tlons Develop a Drought
prolonged Manageme_nt_PIan.
droughts High Water rest'rlctlons would . Operations Facilities Manager
leading to likely be S|gnpqsted well in
inability to advanC(_a. Consider
deliver core alternative water supply.
services.

Parapet roof
retains water

due to blockage Check the design includes

n symphonlc High overflow outlets in parapet. | Design Hyd_raullc
drainage L . Engineer
. Add to design if required.
system leading
to structural
failure.
Parapet roof Check whether capacity of
retains water overflow slots and drainage .
. . Hydraulic
due to . system is sufficient to allow . .
) - High . . Design Engineer,
insufficient for increased rainfall .
o . . Architect
capacity in the intensity. Increase
symphonic either/both if required.
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drainage
system leading
to structural
failure.
Onsite Water
Detention Tank
Ensure secondary overflow
(OSD) cannot :
. system provided and check
deal with . . . - .
: High if systems can manage Design Civil Engineer
increased flows .
. increased flows. Implement
leading to . .
further measures if required.
overflow and
flooding.
Primary storm water
Overland flow drainage system to be
of water leads designed to cater for a
to pooling minimum of a 100- year Hydraulic
around storm. System to also have .
. . . Engineer,
electrical full backup of either piped . .
. Design Architect,
infrastructure, overflow or overland flow .
. . . Electrical
causing designed to a higher storm .
. . . . Engineer
electrical failure intensity.
and power Consider other feasible
outage. mitigation measures as
required.
Mechanical
plant on the
roof (if any) are Consider options for
damaged by . . .
’ protecting the mechanical . Mechanical
extreme halil ; : . Design :
. plant in design. Implement if Engineer
event leading to )
. required.
failure of
ventilation
system.
Severe hail
blocking roof
drains causing
increased water
ingress into
building
envelope and Screen outlets with hail . Hydraulic
; Design .
potential guards. Engineer
structural
impacts,
leading to
increased
maintenance
costs
Airborne debris
causing Check wind load thresholds
damage to . . . Facades
. - in engineering for facade .
exterior building : . Engineer,
and glazing. Adopt heat Design
elements and . Structural
. treated glazing for greater .
increased : ) : Engineer
. impact strength if required.
maintenance
costs -
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particularly
discussed
potential
increase in
wind loadings
due to CC.
Wind driven
rain penetrates Consider in design and
the bglldlng, highlight risk for building _ Architects and
creating slip managers. Include wet Design and Facilities
hazards for weather management plan operations
. . o Manager
public in facilities management
circulation contract.
spaces.
Evacuation plan to be
Smoke ingress Fievelqped by FM_ company,
. e including use of link to
into facility via nearby hospitals for
HVAC system "y P Mechanical
) particularly vulnerable . :
causing Design and Engineer,
. occupants. . -
increased . operations Facilities
Consider use of non-
employee . : . Manager, Owner
latching outside air smoke
health
: detectors to shut down
risks . . .
outside air systems in the
event of a bushfire situation.
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8. Conclusion

The proposed development at 20 Avon Rd, Pymble NSW, embodies comprehensive
Ecologically Sustainable Design (ESD) principles aimed at significantly reducing environmental
impact and enhancing occupant wellbeing. Through an integrated and staged approach, the
project prioritizes load reduction via passive design measures, energy efficiency optimization,
and the incorporation of renewable energy sources. Key initiatives include high-performance
building envelopes, maximized natural lighting and ventilation, efficient HYAC and lighting
systems, photovoltaic energy generation, and rigorous water conservation practices.

The project aligns with regulatory standards and outperforms benchmarks set by the National
Construction Code (NCC) Section J and State Environmental Planning Policies (SEPP 2022). It
fully satisfies the Secretary’s Environmental Assessment Requirements (SEARSs), ensuring
compliance with key sustainability criteria. While formal certification is not pursued, the
development aspires towards a 5-Star Green Star performance level, reflecting Australian
excellence in sustainability.

Furthermore, the project proactively addresses climate change adaptation through strategies
tailored to projected regional impacts, ensuring long-term resilience and functionality. Overall,
this development represents a best-practice approach, setting a robust foundation for
sustainable operation and providing significant environmental, social, and economic benefits for
its users and the broader community.
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9. Disclaimer

This report is prepared using the information described above and inputs from other
consultants. Whilst IGS has endeavoured to ensure the information used is accurate, no
responsibility or liability to any third party is accepted for any loss or damage arising out of the
use of this report by any third party. Any third party wishing to act upon any material contained
in this report should first contact IGS for detailed advice which will take into account that party’s
particular requirements.

Computer performance assessment provides an estimate of building performance. This
estimate is based on a necessarily simplified and idealised version of the building that does not
and cannot fully represent all the intricacies of the building once built. As a result, simulation
results only represent an interpretation of the potential performance of the building. No
guarantee or warrantee of building performance in practice can be based on simulation results
alone. IGS and its employees and agents shall not be liable for any loss arising because of, any
person using or relying on the Report and whether caused by reason or error, negligent act or
omission in the report. The draft assessment has been prepared indicatively and using the
limited architectural and building services design with the view to conduct a detailed
assessment once the design is further developed.

Performance of the completed building may be significantly affected by the quality of
construction; the quality of commissioning, ongoing management of the building, and the way
the building is operated, monitored, and maintained.
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APPENDIX A - TECHNICAL DATASHEETS FOR SAMPLE PV PANELS (600 W)

Vertex

PRODUCT: TSM-DEG20C.20

BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE PRODUCT RANGE: 580-600W
600W O~+5W 21.2%
MAXIMUM POWER OUTPUT POSITIVE POWER TOLERANCE MAXIMUM EFFICIENCY

: g) High customer value

D.'y ¢ Lower LCOE (Levelized Cost of Energy), reduced BOS (Balance of
System) cost, shorter payback time
* Lowest guaranteed first year and annual degradation;
* Designed for compatibility with existing mainstream system
components
* Higher return on Investment

§ High power up to 600W

 Up to 21.2% module efficiency with high density interconnect
technology

 Multi-busbar technology for better light trapping effect, lower series
resistance and improved current collection

..-]  Highreliability
% * Minimized micro-cracks with innovative non-destructive cutting

technology

* Ensured PID resistance through cell process and module material
= control

s e Resistant to harsh environments such as salt, ammonia, sand, high
temperature and high humidity areas

* Mechanical performance up to 5400 Pa positive load and 2400 Pa

negative load

Gﬂﬂﬂ High energy yield
« Excellent IAM (Incident Angle Modifier) and low irradiation
Al performance, validated by 3rd party certifications
® . S * The unique design provides optimized energy production under
. ® inter-row shading conditions
* Lower temperature coefficient (-0.34%) and operating temperature
PY e .  Up to 25% additional power gain from back side depending on albedo

D ® o ® ® Trina Solar's Vertex Bifacial Dual Glass Performance Warranty

. ® 100% i

Guaranteed Power
0
S

Comprehensive Products and System Certificates

IEC61215/1EC61730/IEC61701/1EC62716/UL61730 T .

1SO 9001: Quality Management System rlna Solar
IS0 14001: Environmental Management System

1S014064: Greenhouse Gases Emissions Verification

1S045001: Occupational Health and Safety Management System
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‘ e rtex BIFACIAL DUAL GLASS MONOCRYSTALLINE MODULE
DIMENSIONS OF PV MODULE(mm)
1303
35 ) 1303 1264
|-V CURVES OF PV MODULE(590 W)
20.0
Ir‘sﬂlling Hole 1000W/m?
A _ 5% goowme
<
4-07x10 t
‘  instaling Hole: £ ioo = SOMES
3
N ™ 400W/m?
A | 50
| 200w/m?
0 10 20 30 50
Voltage(V)
P-V CURVES OF PV MODULE(590 W)
L 600
o
Front View Back View 500
M Silicon Sealant ~ 400
y Laminate " Lominate 2
————! — -
: g0 600W/m?
&
200 400W/m?
e
100 " 200Wim? \
1 0 10 20 30 40 50
- 20 - 20 - Voltage(V)
A-A B-B
ELECTRICAL DATA (STC) MECHANICAL DATA
Peak Power Watts-Puax (Wp)* 580 585 590 595 600 Solar Cells Monocrystalline
Power Tolerance-Pmax (W) 0~+5 Noof cels 120cells
Module Dimensions 2172x1303%35 mm (85.51x51.30x1.38 inches)
Maximum Power Voltage-Vwmep (V) 338 34.0 342 344 346 .
Weight 353kg (77.81b)
Maximum Power Current-Impe (A) 17.16 17.21 17.25 1730 17.34 Front Glass 2.0 mm (0.08 inches), High AR Coated
Open Circuit Voltage-Voc (V) 409 411 413 415 417 Encapsulant material EVA/POE
Short Circuit Current-Isc (A) 18.21 18.26 18.31 18.36 18.42 Back Glass 2.0mm (0.08 inches), Heat Strengthened Glass (White Grid Glass)
Module Efficiency n m (%) 205 207 208 21.0 212 Frame 35mm(1.38 inches) Anodized Aluminium Alloy
STC: lrrdiance 1000W/m2, Cell Temperature 25°C, Air Mass AM15. *Measuring tolerance: £3%. J_Box P68 rated
Electrical characteristics with different power bin (reference to 10% Irradiance ratio) Cables Photovoltaic Technology Cable 4.0mm? (0.006 inches?),
Portrait: 280/280 mm(11.02/11.02 inches)
Total Equivalent power -Pmax (Wp) 621 626 631 637 642 Length can be customized
Maximum Power Voltage-Vmep (V) 338 34.0 342 344 346 Connmctor MC4 EVO2/TS4*
Maximum Power Current-lmpe (A) 18.36 1841 18.46 1851 18.55 i
Open Circuit Voltage-Voc (V) 40.9 411 413 415 417
TEMPERATURE RATINGS MAXIMUMRATINGS
S B R Lo ) LA Sl NOCT Nominal Operating Cell Temperature) ~ 43°C (£2°C) Operational Temperature ~ -40~+85°C
Irradiance ratio (rear/front) 10% Temperature Coefficient of Puax - 0.34%/°C Maximum System Voltage 1500V DC (IEC)
Power Bifaciality:70£5%. Temperature Coefficientof Vor - 0.25%/°C 1500V DC(UL)
ELECTRICAL DATA (NOCT) Temperature Coefficient of Isc 0.04%/°C Max Series Fuse Rating 35A
Maximum Power-Puax (Wp) 439 443 447 451 454
Maximum Power Voltage-Vmep (V) 315 317 319 320 322 WARRANTY PACKAGING CONFIGUREATION
12 year Product Workmanship Warranty Modules per box: 25/36 pieces
Maximum Power Current-lupe (A) 1393 1397 14.01 14.06 1410
30 year Power Warranty Modules per 40" container: 549 pieces
Open Circuit Voltage-Voc (V) 385 387 389 391 39.3 29% first year degradation
Short Circuit Current-Isc (A) 1468 1472 1476 14.80 14.84 0.45% Annual Power Attenuation
NOCT: . Ambient 20°C. Wind Speed 1mys. (Please refer to product warranty for details)
. CAUTION: READ SAFETY AND INSTALLATION INSTRUCTIONS BEFORE USING THE PRODUCT.
I r Ina SO | a r © 2021 Trina Solar Limited, All rights reserved, Specifications included in this datasheet are subject to change without notice.
Version number: TSM_EN_2021_B www.trinasolar.com
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APPENDIX B - TECHNICAL DATASHEET FOR TESLA POWERPACK
(ENERGY STORAGE OPTION)

POWERPACK

Tesla has been building integrated battery

systems in cars for over 10 years. The same

degree of expertise, quality control and

technological innovation has informed our '
process of developing high-performance

energy storage systems.

The Powerpack system scales to the space,
power and energy requirements of any site

from 210 kWh to 100 MWh+. Powerpack System Includes an Inverter and DC Battery Packs

FULLY INTEGRATED SYSTEM

A complete energy storage system
including DC batteries, bi-directional
inverter, and a Powerpack controller with
intelligent software. This turnkey system is
designed to maximize savings and prolong

battery life.

OPTIMIZATION SOFTWARE

Powerpack systems have the most advanced
battery technology and dispatch optimization
software to quickly learn and predict a facility's
energy patterns. Tesla's proprietary storage
dispatch software can charge and discharge

autonomously to maximize customer value.

ENHANCED SYSTEM SAFETY

Powerpack’s battery architecture consists
of a low voltage battery with a DC/DC
converter for added electrical isolation and
safety. It also has an integrated liquid
cooling / heating system for thermal safety

and enhanced performance and reliability.

APPLICATIONS

@)

PEAK SHAVING
Discharge at times of peak

EMERGENCY BACKUP
Powers a facility when the grid

CAPACITY FIRMING

Smooth out the intermittency of

demand to reduce expensive goes down renewables by storing and
demand charges dispatching when needed
LOAD SHIFTING MICROGRID TRANSMISSION

& DISTRIBUTION SUPPORT
Supply power at a distributed
location to defer the need to
upgrade aging infrastructure

Shift energy consumption from
one point in time to another

®

Build a localized grid that can
disconnect from the main power grid

DEMAND RESPONSE
Discharge or charge in
response to signals from a
demand response administrator

ANCILLARY SERVICES

Provide service to the grid in
response to signals sent

TESLA.COM/ENERGY
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POWERPACK SPECIFICATIONS

4hr System

- 1 Powerpack includes 16 battery pods

- Each pod has an isolated DC/DC

inverter and thermal control system

- Sensors to monitor cell-level
performance in real-time

- Standard configuration:
i. 4 hour discharge duration

ELECTRICAL

AC Voltage

Nominal Frequency

Continuous Discharge Duration

AC Energy available per Powerpack’

Inverter Sizes

Roundtrip’ System Efficiency

MNet ene

REGULATORY

delivered at 25°C (77°F) including th

380-480VAC 3-phase

50 & 60 Hz

4 hours

210 kWh

Scalable from 50kW - 653kW

89%

ermal contro

Lithium-lon Cells

NRTL listed to UL 1642

NRTL listed to UL 1973, 9540, 1741

MECHANICAL AND MOUNTING

Enclosure

System Area
Requirements

Powerpack Unit
Dimensions

Weight

Inverter Dimensions

Weight

IP67 (Pod)
MNEMA 3R / IP35 (Powerpack)
MEMA 4 / IPB6 (Inverter)

50kW / 210kWh: 95ft* / 8.9m?
100kW / 420kWh: 127ft* / 11.8m°
250kW / 1050kWh: 2211t* / 20.5m’
500kW / 2100kWh: 3771t* / 35m°

L: 51.5" (1308mm)
W: 32.4" (822mm)
H: 86" (2185mm)

2160 kg / 4765 Ibs

L: 39.9" (1014mm)
W: 49.4" (1254mm)
H: 86.3" (2192mm)

Up to 1200 kg / 2645 Ibs

System IEEE 1547 Operating Ambient -22°F to 122°F / -30°C to 50°C
Compliant to grid codes and safety Temperature
standards of all major markets. Full
list provided upon request.
COMMUNICATIONS
Modbus TCP
Protocol DNP3
Rest APl
TESLA
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Tesla’s software for behind the meter Powerpack applications, called Opticaster, is designed to maximize economic benefit
for customers. Opticaster now operates in more than 100 commercial and industrial stationary energy storage systems,
resulting in tens of thousands of hours of field experience in a vast range of grid-connected and off-grid applications. With
each of Tesla’s 120,000+ electric vehicles operating its proprietary battery system software, Tesla’s experience in this realm
is unparalleled.

The robust data set accumulated through Tesla’s field experience informs the development and continuous improvement
of Tesla’s global fleet of vehicles and energy storage systems. Tesla’s software logic for behind the meter energy storage
applications is a culmination of this vast experience and is the focus of this paper.

Opticaster is an integral component of Powerpack system. At every stage of project maturity, Opticaster is used to optimize
Powerpack system size to achieve maximum financial returns for customers. During operation, it forecasts and optimizes
the dispatch of stored electricity to reduce electricity bills and perform grid services.

This paper illustrates the applications Tesla’s Opticaster performs, and explores three layers of functionality that define its
operation: forecasting, optimization, and real-time control.

SYSTEM SIZING

System modeling enables customers to evaluate the benefits of adding a Powerpack system. Based on a simple set
of customer data, such as utility rate structures and historical load data, Opticaster leverages its core optimization and
forecast abilities to perform detailed simulations, which determine an optimal system size and application set for any
customer. Figure 1 illustrates commonly modeled functions and applications:

INDIVIDUAL OR CO-OPTIMIZATION OF APPLICATIONS

2 WO &®E

Solar Self- Peak Shaving Load Shifting Demand Special Price Other Grid
Consumption Response Events Services
Figure 1
TESLA POWERT
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To ensure the greatest probability for customer savings and revenue, Tesla simulates multiple scenarios for each customer.
Each scenario provides a probability for economic benefit by testing muitiple customer load behaviors against an array of
Powerpack sizes and applications.

APPLICATIONS
Commercial electricity bills are usually comprised of demand charges and energy charges. Opticaster automatically
optimizes both weighted by their respective costs.

Demand charges typically make up the greatest portion of commercial electricity bills, and can be reduced by discharging
an on-site Powerpack system during the customer’s period of peak demand. Through peak shaving / demand charge
management, Opticaster automatically forecasts customers' site peak and discharges Powerpack batteries to reduce
demand charges.

Toreduce energy charges, Opticaster charges

Powerpacks when the site demand or utility 50 Tariff Optimization
energy prices are low, then dispatches
electricity to the customer when prices are 700
high. Figure 2 demonstrates a combination 650 \ ’j \
of peak shaving and energy load shifting in A
an application called tariff optimization. %5"0 \f

& 550
Commercial customers may also use solar §
panels to offset the electricity their site 00:5
consumes from the local grid. For these 450 \
customers, an on-site Powerpack system -

stores the solar electricity generated during 12:00 AM 6:00 AM 12:00 PM 6:00 PM
the day for use during peak demand times
through an application called solar self-
consumption.

——Load kW ====Dgost Storage Net kW
Figure 2

. ) Solar Self-Consumption
In solar self-consumption, Opticaster

maintains system parameters to ensure
optimal performance: maximum solar export
power, percentage of battery to charge from

g8
d

solar, maximum and minimum site power 20
level, utility interconnection rules, and other 100 &
requirements that qualify the customer 2 g -
for government incentives. This flexible §~100 \ A [ 1
approach maximizes economic benefit for W \ f\ /"\/
customers. -200 / AV A
-300
Figure 3 shows an example of Opticaster 12:00AM 600 AM 200 P G0 FM
commanding Powerpacks to charge from ~— Without Storage =====With Storage
solar during the day, then discharge to shave Figure 3

the customer’s evening peak.

To secure multiple revenue streams for customers, Opticaster also supports demand response (DR) and other special
price events such as critical peak pricing in PG&E and TUoS in the U.K.. Figure 4 shows an example of a DR event, during
which the algorithm commands the Powerpack system to precisely meet the DR commitment of 50 kW below the baseline.

-4
n
n
-
b |

POWER
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Demand Response

W Reduced demand — Baseline demand Expected demand response — Measured demand response

3
=]

5
©

Demand (kW)
n
8
)
P

Demand Response Event

13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00
Figure 4

Through a combination of peak shaving and load shifting applications, customers reduce demand charges and energy

charges on-site. By also participating in a DR program, customers add a layer of revenue that increases financial returns.

Figure 5 depicts a customer co-optimizating all applications, which includes tariff optimization where Powerpacks
charge during the night and discharge to keep the maximum peak below 410 kW at all time, and demand response
where Powerpacks discharge to reduce the load well below the demand response baseline.

Co-Optimization

300

200
Tariff Optimization Demand Response Tariff Optimization

100

12:00 AM 6:00 AM 12:00 PM 6:00 PM 12:00 AM

~——— Actual Demand - Demand Response Baseline —— Net Load with Battery
Figure 5
OPERATION
Opticaster’s operation takes three major steps: demand forecast, optimization, and real-time operation.

Accurately forecasting customer demand is critical to overall system performance. To produce a customer demand
forecast, Opticaster considers a robust set of variables including load profiles, solar profiles, holiday schedules, and
temperature data. In addition, on-site electric and solar meters feed data into the system’s data set to update the demand
forecast continuously.

Continuous updates of demand forecast occur every couple of minutes. As shown in Figure 6, the forecast of the peak
load gets increasingly accurate as it moves forward in time. The data retrieved between each new forecast become new
input for the optimization model explained next.

TESLA POWER
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Continuous Forecasting

Older Forecasts

600

o
(=]
o

Demand (kW)

Newer Forecasts

&
(=}
o

Real Load Profile

W

300

“V 3115 AM 9:15 AM 3:15 PM 9:15 PM
Figure 6
Based on the forecasted demand, utility rate structure, and battery state, Opticaster's optimization module autonomously
develops a charge/discharge schedule that maximizes customer savings while satisfying other non-monetary requirements.
These schedules are updated with the same frequency as demand forecasts.

Then the real-time operation module translates the charge/discharge schedules to the instantaneous power commands
that control Powerpacks. It monitors the real-time demand from the site and ensures that optimal charge/discharge
schedules are satisfied.

Customer Inputs
Historical load & Utility bills /DR
L solar profile programs
( Forecast + Optimization \
Site Master Holidays &
Meter Data weather data
( Instantaneous Adjustment \

Charge/Discharge Schedules Battery State

Real-time
battery power

Real-time site
meter data

\

Figure 7

Every new version of Opticasteris benchmarked against Tesla’s performance at existing sites to ensure constantimprovement.
Opticaster's combination of forecasting, optimization, and real-time controls makes it the most capable software solution
on the market for managing advanced energy storage applications. Scalable to the power and energy requirements of any
site, Powerpack systems provide a complete solution for a breadth of commercial and utility applications. To determine if
energy storage is right for your site, please email powerpack@tesla.com.

rE S LA POWER
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APPENDIX C — GREEN STAR REQUIREMENTS AND SCORECARD
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GREEN STAR SCORECARD & PATHWAY PROJECT ADDRESS: GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35
TOOL: GREEN STAR BUILDINGS V1 20 AVON RD, PYMBLE NSW GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS) IGS S5
DOCUMENT REVISION: 2.0 DATE: 25/02/2025 ‘ >

Note: details below are provided as a guide only, where required the project team shall refer to the Green Star Buildings V1 for further details.

Responsible Party

CATEGORY /
CREDIT

Guidance

OUTCOME CREDIT CRITERIA Requirements Submission Content

L —
| L
2} O
< o
= <
< =
>

= 2
(7)) "
= =
z Z
@) @)
o o

Nominated Area
Landscape Consultant / Contractor

Ecologist
Acoustic Specialist

Building owner

Head Contractor

Project Architect
Structural Consultant
Mechanical Consultant
Electrical Consultant
Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor
Hydraulics / Fire Contractor
ESD Consultant

Civil Engineer / Contractor
Urban Planner

Quantity Surveyor

RESPONSIBLE

CREDIT ACHIEVEMENT
The project must comply with all criteria listed below: Submissions for this credit must contain:
* Green Star Accredited Professional; » Submission Summary via the online portal . .

. . . . . . . Green Star Accredited Professional
* Financial transparency; and * Green Star Financial Transparency Disclosure Template submitted in excel format . - . L . .

. o . The Green Star AP must be enrolled in the Green Building Council of Australia's Continuous Professional Development

» Marketing sustainability achievements * Green Star Case Study Template (CPD)
Green Star Accredited Professional + Evidence to support claims made in the submission . . . . . .
At least one Green Star Accredited Professional (Green Star AP) must be engaged as part of the project team from the time of registration or within one month Suggested evidence: program_and must have valid credentials for the duration of their engagement (schematic design through to
following. A Green Star AP must be contractually engaged as part of the core project team for the duration of the project. The role of the Green Star AP can be Green Star Accredited Professional certlflcatlon).

The development facilitates Credit Achievement: fulfilled by one, or multiple individuals. » Letter of appointment from the client or head contractor confirming the appointment of a Green Star AP in the project, Multiple Green Star APs ) . Lo . o

. . - . . . . . In some cases, the role of the Green Star AP can be fulfilled by different individuals throughout the project. This is
Industry el transform'atlon The bu'| Iding owner' or devgloper appoints a Green Star Fmanm_a | transparency . . . . . . . . Including the sF:ope 9f works; o acceptable provided each Green Star AP individually meets the requirements of this credit (apart from the workshop

through partnership, 1.0 JAccredited Professional, discloses the cost of sustainable 1 1 N/A The project team must complete, and include in the submission, the Green Star Financial Transparency Disclosure Template. The template assists the project team |+ Sample Meeting minutes demonstrating input from the Green Star AP; and x| X X X ; . ) . . ) . .

DeveIOpmem collaboration and data building practices to the GBCA, and markets the building’s to submit the cost of sustainable building practices of the project including design, construction and documentation to the GBCA. « Letter from the Client confirming that the Green Star AP satisfactorily fulfilled their engagement responsibilities as per the requ!rement).and this role has been fulfilled continually from schematic design to practical completion.
sharing. sustainability achievements. The project team must provide the project's financial data in Excel format with the project’'s Green Star submission, not as a PDF. The Disclosure Template is scope of works and requirements of this credit Multiple project roles , . . .
available on the GBCA website. Project teams must use the latest available version. Financial Transparency In some cases, the G_reen .Star AP's empl.oyt_ar.may also be engaged in other roles_on the Green Star project. This does
) . . . . . . . not constitute a conflict of interest where individuals are able to perform each role independently to meet the
Marketing sustainability achievements « Statement or report from quantity surveyor, project manager or Green Star AP from the project, supporting the costs . . . )
To achieve this criterion: outlined in the Disclosure Template reqwrgmgntg of each credit. For example, an orggnlsatlon may fuI_flI thg role of both Green Star AP and Independent
*» The project’s marketing team must complete the Green Star Case Study Template. The template seeks information on the sustainability initiatives that the building JMarketing sustainability achievements Com.m|SS|on|ng.Agent (ICA) where separation exists betwgen the InijVIdL.Ia| roles. . . . Lo
G , . . . In this case, project teams should demonstrate that there is no conflict of interest by including relevant discussion in the
targeted to enable it being featured on the GBCA’s website; * Developed samples of the marketing material; Submission Template.
* The project team must detail how the building will detail its sustainability achievements to its stakeholders. The stakeholders are defined as the typical building » Samples of information on the benefits of sustainability in a public and prominent way; and
occupants and visitors; and * Plans or photographs showing the location where the Green Star certification will be prominently displayed;
» The Green Star Certification achieved for the project must be prominently displayed in a location that is visible to the public or visitors.
MINIMUM EXPECTATION
The project must comply with all criteria below:
* Environmental management system;
» Environmental management plan;
« Construction and demolition waste; and
« Sustainability training MINIMUM EXPECTATION
Environmental management system Environmental management plan
The builder or head contractor (responsible party) must have a formalised systematic and methodical approach to planning, implementing and auditing in place Submissions for this credit must contain: The NSW Environmental Management Systems Guidelines contains requirements of EMPs which is considered best
during construction. » Submission Summary via the online portal practice.
Minimum Expectation: « For projects valued at less than $10 million, the responsible party must have an Environmental Management System (EMS) that complies with either the NSW « Evidence to support claims made in the submission Environmental management system
* The builder or head contractor has an environmental Environmental Management System Guidelines or another recognised standard. Suggested evidence: A formalised Environmental Management System (EMS) is a process that can be used to identify, manage, audit and
management system in place to manage its environmental = « For projects valued at over $10 million, the responsible party must have an Environmental Management System (EMS) certified to a recognised standard such as  |Minimum Expectation reduce environmental impacts, and generate reports on environmental performance progress. It should provide a
impacts fJn sitg; ' Nil g AS/NZS ISO 14001, BS 7750 or the European Community’s EMAS. + An auditor report showing compliance with the EMS. An auditor report for the organisation, rather than the site, can suffice. systematic and methodical approach to preventing impacts, and when they occur to planning, implementing and
The builder’s construction * The p_under diverts at IeasF 80% of construction and CC)) The_EMS can be stand-alone or part of an integrated management system and must be valid for the duration of construction activities If it is for the organisation, the builder or head contractor must confirm effective use of the EMS on the particular site; reviewing an organisation's respoqse. . .
. . demolition waste from landfill;and = Environmental management plan » Demolition or Site Drawings indicating the structures on site at time of purchase, extent of demolition and retained structure and facade; The management system may be integrated with other management systems (such as occupational health and safety,
Responsible LTSl T |mpaf:Fs * The head contractor provides training on the The Environmental Management Plan (EMP) must be project specific and cover the scope of construction activities. It must be « Cumulative waste report generated from the monthly waste reports provided by the waste contractor over the entire duration of construction and risk registers etc.) to give a ‘whole of business’ approach.
. and promote opportunities 2.0 S . N/A . . . L . i, . x| x x| x| x| x]x X X . . . . . e . .
Construction for improved environmental sustainability targets of the building. |mplement¢_ed from the star_t pf construction and include all works within the project scope. demolltlon works; N - . . By . . All fprmahs_ed EMS §hould fo!lovy the basic stages of high-level gommltment, identification _of impacts, review, target
. Construction and demolition waste + Disclosure statement outlining how the contractor or facility aligns with the Green Star Construction and Demolition Waste Reporting Criteria; and setting, action planning, monitoring and reporting. The process is to be frequent and ongoing.
and social outcomes. . . . i, ) . - . . .
Projects must divert at least 80% of construction and demolition waste from landfill. « Evidence of training materials and register of attendance. Calculating waste
A Disclosure Statement is required from waste contractors and processing facilities outlining how the company and their reporting aligns with the Green Star Credit Achievement To calculate the amount of waste diverted from landfill, the project team is required to report the total amount of waste
Construction and Demolition Waste Reporting Criteria. » Compliance Verification Summaries from waste contractor(s) and waste processing facilities as detailed in the Green Star Construction and Demolition generated and the total amount of waste diverted from landfill, and report on the proportion diverted as a percentage.
Sustainability training Waste Reporting Criteria document; CREDIT ACHIEVEMENT
The head contractor must provide the following training to 95% of all contractors and subcontractors present on site for at least three days: » Demolition or Site Drawings indicating the structures on site at time of purchase, extent of demolition and retained structure and facade; and Volume to weight conversion
« Information on the sustainable building certification(s) sought, including: « Cumulative waste report generated from the monthly waste reports provided by the waste contractor over the entire duration of construction and Waste contractors are often required to determine the weight of waste material streams from visual inspections of a
— the sustainability attributes of the building and their benéefits; demolition works. load's volume for the purpose of reporting the estimated weights of material types removed from site (e.g. timber, steel,
— the value of certification; and plasterboard, concrete, carpet). The conversion factors in the Table Page 44 may be used to convert measurement of
— the role site worker(s) play in delivering a sustainable building. waste types from volume to weight.
CREDIT ACHIEVEMENT
Credit Achievement: Construction and demolition waste diversion
90% of construction and demolition waste is diverted from Projects must divert at least 90% of construction and demolition waste from landfill.
landfill, and waste contractors and facilities comply with the] 1 1 * Green Star Buildings Responsible Construction
Green Star Construction and Demolition Waste Reporting The waste contractors and waste facilities must comply with the Green Star Construction and Demolition Waste Reporting Criteria
Criteria.
MINIMUM EXPECTATION
The project must comply with all criteria listed below:
* Metering and monitoring
» Commissioning and tuning
* Building information
Metering and monitoring
The building must have accessible energy and water metering for all common uses, major uses, and major sources.
The meters must be connected to a monitoring system capable of capturing and processing the data produced by the meters.
The meters and monitoring systems must:
* Provide continual information (up to 1-hour interval readings);
7: » Be commissioned and validated per the most current 'Validating Non-Utility Meters for NABERS Ratings' protocol, or National Measurement Institute (NMI)
Nil E standards;
O * Be capable of identifying inaccuracies in the meter network and producing alerts. Inaccuracies are defined as those over meter tolerances based on their metering
2 accuracy class (e.g. 'Class 1' meters shall not have inaccuracies of more than 1% due to metering accuracy class); and
* Be sufficient to support future achievement of a NABERS rating.
Commissioning and tuning
The project team must perform the following prior to construction:
« Set environmental performance targets; and
* Perform a services and maintainability review
During construction and practical completion:
» Commission the building; and
» Engage building tuning service provider
After practical completion:
Minimum Expectation: * Tune the building over the next 12 months
The building has been commissioned and will be tuned. Environmental performance targets and information
The building was set up for optimum ongoing management At design, the project team must set and document environmental performance targets for the project outlining:
due to its appropriate metering and monitoring systems. * The targets for the project energy and water consumption for all nominated building systems;
The project team create and deliver operations and » Metering diagrams for energy and water, and expectations relating to the monitoring of energy and water, as well as indoor environment quality, in operation;
maintenance information to the facilities management team * Descriptions of the functions, intended operation and maintenance requirements of nominated building systems; and
at the time of handover. Information is available to building + Design airtightness targets as described in the Energy Use credit.
users on how to best use the building. Examples of common methods for demonstrating compliance with this is through the development (early in the design phase) of a design intent report or an owner's
project requirements (OPR) document.
Services and maintainability review
Before construction, the project team must conduct a services and maintainability review of the building. The review must include the head contractor, the owner's
representative, the commissioning agents, the design consultant and the facilities manager, where possible. Submissions for this credit must contain: MINIMUM EXPECTATION
The review must address the following: » Submission Summary via the online portal Airtightness testing
» Commissionability; + Evidence to support claims made in the submission The airtightness test should be carried out either across a sample area, or the whole building. For sample area testing,
« Controllability; Suggested evidence: the test should carried out on either 2,000m2 or 10% of the building's total envelope area, whichever is greater. The
» Maintainability; Minimum Expectation sample areas tested should include the uppermost occupied floor of the building, and be representative of the external
* Operability; and Metering and Monitoring envelope construction, including different fagade types and building geometries.
« Safety of all systems. » Drawings showing the location of all energy and water meters in the project and the associated energy and water uses; Air tightness commissioning is encouraged to be undertaken at various stages of the project, such as:
The services and maintainability review and its outcomes must be summarised in a 'Service and Maintainability Report'. It must be signed off by all involved parties. |+ Letter of confirmation from the contractor/metering provider/manager demonstrating that the metering systems are * Pre-design phase: the process of commissioning for airtightness begins at the project inception, when broad
Building commissioning continually and automatically monitored by a system that is able to produce alerts if any inaccuracies are found; expectations
During construction and before practical completion, all building systems must be commissioned per a recognised commissioning standard (CIBSE or ASHRAE » Copy of Monitoring Strategy document specific to the building; and and goals for performance are defined;
commissioning guides). A commissioning specification must be included in the construction documentation listing requirements for each system. » Automatic monitoring system data sheet describing the systems features and capabilities. » At schematic design phase: review must be completed. This may include creation of an air barrier system schematic,
Airtightness must be considered as part of the commissioning process during the following stages: Commissioning and Tuning definitions of space conditioning requirements, and delineation of the extent of the conditioned building envelope. This
» Schematic design: review of design including an air barrier system schematic; « Service and Maintainability Report where the service and maintainability review is summarised,; process should fit in the same timeline with other such building envelope commissioning steps, such as definition of fire
* Design Development: review for tightness including air barrier continuity on building plans, sections and details. Scope of work and necessary coordination * Extract(s) from the Commissioning Report demonstrating that comprehensive pre-commissioning activities and separations in the buildings;

The building has been between trades and responsibilities must be considered; commissioning activities have been performed; * Design development phase: review for air tightness must be completed. This includes plan reviews for air barrier
Verification and optimised and handed over 3.0 N/A « Construction: A plan for stages of commissioning for air tightness must be defined and included in the project timeline; and * Building Tuning Commitment or contract demonstrating that there is a requirement for a building tuning process; < | x MMM " « continuity on building plans, sections, and details. Constructability and construction sequence must be considered.
Handover to deliver a high level of ’ * The building must undertake an airtightness test in accordance with AS/NZS ISO 9972:2015 Thermal performance of buildings determination of air permeability of J* Whole building airtightness testing report detailing of test methodology, air flow rates, details of airtightness considerations Costs of completion of the air barrier system must be considered. Scope of work and necessary coordination between

performance in operation. buildings - Fan pressurisation method. from schematic design through to construction and statement that the target air permeability from the energy model has trades and responsibilities must be considered. A plan for stages of commissioning for air tightness must be defined

Building systems tuning been achieved; and and included in the project timeline;

The owner or developer must contractually commit to a tuning process that includes quarterly adjustments and measurements for at least the first 12 months after « Signed confirmation from the testing practitioner and main contractor that the results have been sighted. + Construction phase: builder and mechanical contractor statements of understanding and commitment of resources
occupation. Building Information and personnel necessary for, and commitment to assist with, airtightness test preparation, regardless of scale of

The commitment must include: » Owner’s project requirements document, or an equivalent document, defining the nominated building systems; planned testing. Tests must be carried out according to the commissioning plan;

* A building tuning manual or plan; * Operations and maintenance information; « Verification phase: extra points for Credit Achievement and Exceptional Performance will be awarded for whole-

* A description of the building tuning team; and + Building log book; and building air tightness results that reach normal practice or best-practice levels of air tightness;

» Confirmation the owner has engaged parties to tune the nominated systems * Building user information. « Verification phase: the aim of the airtightness testing is to verify the air permeability assumptions in the Energy Model
The buildina tunina team muist incliude: Credit Achievement as detailed in credit Fnerav Llse. The nroiect team are reatired to ensiire that the testina verifies the as-huilt




GREEN STAR SCORECARD & PATHWAY
TOOL: GREEN STAR BUILDINGS V1
DOCUMENT REVISION: 2.0

Note: details below are provided as a guide only, where required the project team shall refer to the Green Star Buildings V1 for further details.

CATEGORY /
CREDIT

OUTCOME

DATE: 25/02/2025

CREDIT CRITERIA

Credit Achievement:
An independent level of verification is provided to the
commissioning and tuning activities through the

POINTS AVAILABLE

POINTS TO TARGET

Nominated Area

PROJECT ADDRESS:
20 AVON RD, PYMBLE NSW

Requirements

e

* The facilities manager;
» The owner's representative and the independent commissioning agent (ICA, if applicable);

* The head contractor; and

*» The services design professionals

Building information

Operations and maintenance information

The project team must provide operations and maintenance information for all nominated building systems to the building owner (or designated representative). This
means:

 Appropriate content for all nominated building systems has been developed and provided;

» The appropriate user group has access to the information they require to deliver best practice environmental outcomes; and

» Guidance on keeping information up to date is provided to the facilities management team in these documents.

Building log book

The project team must develop a building log book to present to the building owner (or designated representative) before practical completion of the project. The
building log book must:

* Be developed in line with CIBSE TM31: Building Log Book Toolkit;

* Cover all nominated building systems; and

* Include links or references to all relevant operations and maintenance information.

Building user information

Building user information is a source of up-to-date, relevant information for the building user.

Building user information must be able to be updated and edited by the facilities management team, or other appropriate stakeholder groups, to ensure it remains
current and relevant to users throughout the life of the building.

All building user information must be available to the building owner and facilities management team at the time of practical completion.

T ——————

GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS)

Submission Content

Soft Landings
* Evidence of implementation of BSRIA framework.

Independent Commissioning Agent

* CV of the Independent Commissioning Agent detailing the qualifications and experience relevant to the project;
* Letter from building owner confirming the appointment of an ICA; and

+ Evidence of implementation of BSRIA framework.

Building owner

Head Contractor

Project Architect

Structural Consultant

Mechanical Consultant
Electrical Consultant

Responsible Party

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

Acoustic Specialist

Civil Engineer / Contractor

Urban Planner

Quantity Surveyor

INTEGRATED

9 &
GROUP
SERVICES

Guidance

T —

performance of the fagade system. Should there be a discrepancy, the project is required to address this as part of the
commissioning process; and

» Whilst the requirement of this credit is to conduct the test, but not meet specified targets, the below serve as
guidelines:

— Should test to at least 50 Pascals

— Should aim to achieve leakage target: suggest permeability 3.0 m3-h-1-m-2

I Ee———————

Responsible Products Value score of at least 15;

OR

* 30% of all products in the structure (by cost) have an
average Responsible Products Value score of at least 12.

« Chain of custody certification; and
* Third-party product certification schemes.

involvement of an independent commissioning agent, or 1 1 CREDIT ACHIEVEMENT
through a soft landings approach that involves the future There are two pathways available.
facilities management team. For large projects, both must * A soft landings approach, that involves the facilities management team; and
occeur. * The involvement of an ICA in the commissioning and tuning process
For buildings with a Total Building Services Value of over $20m, both requirements must be met. For all others, one path will suffice.
Soft landings approach
The soft landings approach is described in ‘The Soft Landings Framework Australia and New Zealand’ published by CIBSE ANZ, based on the BSRIA guide.
Independent commissioning agent
An ICA must be appointed to advise, monitor, and verify the commissioning and tuning of the nominated building systems throughout the design, tender,
construction, commissioning and tuning phases.
The specified commissioning requirements must be overseen by a qualified independent commissioning professional(s).
The ICA is defined as a person who is:
» An advocate for, and reports directly to, the project owner;
* Independent of any consultant, contractor or sub-contractor organisation that has been involved in the design or installation of the nominated systems; and
* A registered professional engineer or qualified technician with demonstrated knowledge on nominated systems commissioning and has previous experience with
the commissioning process of at least 2 projects similar in scope.
The qualified ICA role can be fulfilled by one or multiple persons, if all meet the requirements laid out above. It can also be fulfilled by a person who is part of the
client’s organisation, if the person is qualified to do so. An independent commissioning company may also meet these requirements.
MINIMUM EXPECTATION
The project must meet all criteria listed below:
» Separation of waste streams;
* Dedicated waste storage area; and
+ Sign-off by waste specialist and/or contractor.
Separation of waste streams
The building must provide bins or storage containers to building occupants to enable them to separate their waste. These bins must be labelled and easy to access,
and evenly distributed throughout the building. They must also allow for separating the following as a minimum: Off-Site recycling
» General waste going to landfill; Submissions for this credit must contain: Where recyclable waste is taken off-site to be sorted and hence equipment for the different recyclable waste streams
Minimum Expectation: * Recycling streams to be collected by the building’s waste collection service, including: » Submission Summary via the online portal will not be provided, the building must demonstrate that the waste will be sorted into the streams required by the credit
The project team must demonstrate the building is — paper and cardboard * Evidence to support claims made in the submission through a contract for the waste to be removed and sorted.
designed to allow effective management of operational - — glass, and Third-party best practice guidelines
Operational waste can be waste by: E— — plastic; and Suggested evidence: The City of Sydney’s Guidelines for Waste Management in New Developments is a recognised third-party best practice
Operational Waste separated and recovered in 4.0 » Separating waste streams; Nil 8 Waste Storage » One other waste stream representing at least 1% of the total annual operational waste (by volume) of the building. This may include collecting any of the following |+ Site Plan and/or architectural plans highlighting the location of relevant waste facility areas, demonstrating: x| x| x guideline that may be used to calculate waste generation rates and justify access arrangements. Alternative guidelines
a safe and easy manner. * Providing a dedicated and adequately sized waste o waste types: organics, e-waste, batteries etc. — Separation of waste streams; may be used provided they achieve similar or better outcomes.
storage area; and = Any other single waste stream (except food waste) that represents more than 5% of total annual operational waste (by volume) must also be accounted for. — Dedicated waste storage area; and Collecting waste streams
* Ensuring easy and safe access to waste storage areas for Dedicated waste storage area — Access to waste storage area These streams may be collected in separate bins or in the same bin where commingled recycling is available.
both occupants and waste collection contractors. A dedicated area, or areas, for the storage and collection of the applicable waste streams must be provided. The storage area must be sized to accommodate all bins |+ Calculations used to demonstrate that the dedicated waste storage area provided is adequately sized; and Commingled recycling is permissible to the extent that is accepted by the waste collection service. For example, if glass
or containers, for all applicable waste streams, for at least one collection cycle. The calculations used to demonstrate that the area provided is adequately sized to * Details on how the dedicated waste collection areas meet best practice guidelines, in line with third-party best practice guidelines. and plastic are collected as commingled recycling, then paper and cardboard are still required to have a separate
handle the recyclable waste streams specified must be based on: recycling bin or container.
» Forecasted waste generated by occupants; and
* Collection frequency for each waste stream.
The storage area(s) must have easy and safe access by collection vehicles. This includes driveway access to the building, any onsite roads and loading docks, and
the storage areas themselves providing safe and easy access for bins to be emptied into collection vehicles.
Signoff by waste specialist and/or contractor
A waste specialist and/or contractor must sign-off on the designs to confirm they are adequately sized and located for the safe and convenient storage and collection
of the waste streams identified.
The procurement process for]
: ices for-the building’ The buildina’s desi :
l design-and-construction- 5.0 |process follows ISO 20400 Sustainable Procurement - 1 o] Site-wide x| x
follows-best-practice- Guidance-and-atleastone-identified-supply-chainrisk-and-
.
g(;f/ggf':ﬁzlt?:;:]rzrgomponents (by cost) meet a 3 3 Responsible_Products Value table . . .
. The Responsible Products Value table presents the various schemes that contribute towards the Responsible Products
Responsible Products Value score of at least 10. - o . . .
Value score, and their relevant weighting. The list of schemes may be updated over time. The responsible products
table is available on our website.
Example of how to calculate the Responsible Products Value
Calculating the RPV of a product
CREDIT ACHIEVEMENT & EXCEPTIONAL PERFORMANCE A concrete mix used in the building meets the following:
Scores for each product can be calculated by using the Responsible Products Value table. Scoring is cumulative, rewarding each initiative achieved. A product can *» The concrete mix has Climate Active Certification (a)
be compliant with one or more initiative and each adds to the product's total score. Submissions for this credit must contain: » The concrete mix is manufactured in a plant with ISO14001 certification (b)
S . . . Examples of recognised initiatives that are present in the Responsible Products Value (RPV) table are: » Submission Summary via the online portal » The concrete mix has a publicly available product specific EPD (c)
Responsible The bl."ldmg s structu_re 1S Excep.tllonal Performgnce.. . L * Industry specific environmental product declarations (EPD); + Evidence to support claims made in the submission To calculate the total RPV, the value of each initiative is added (a+b+c).
comprised of responsibly 6.0 [In addition to the Credit Achievement, one of the following Site-wide . . . ] . ) X X - . . )
Structure manufactured products. is met: * Product SpECIfI'C' enylronmental product declarations (EPD); Sugge'sted eV|.derlce. CalcuIaFlng the RPV in a product where one or multiple components have an RPV, but the final product does .not When
« 10% of all products in the structure (by cost) mesta * 1ISO14001 certification; * Receipts confirming purchase of stated products; and palculatlng the RPV score of g prc_)duct that has a number of compo_nents, and where only one of these complies, the
2 2 « Climate Active Carbon Neutral Certification; + Evidence that claimed products constitute 60% of all structural components item should be broken down into its key major components (approximately those that make up 80% of the mass of the

item in question).

An approximate estimate will suffice. Each item is assigned an RPV score and multiplied by the key component
makeup, and the total RPV is calculated by adding up these values.

For example, in a chair with three key components (timber, foam, fabric), the following would apply:

*» Timber (60%) with an RPV of 10 = 6

* Foam (20%) with RPV of 0 = 0

* Fabric (20%) with RPV of 12 = 2.4

The chair would have an RPV of 8.4
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GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS)

Submission Content

Building owner

Head Contractor

Project Architect

Structural Consultant

Mechanical Consultant
Electrical Consultant

Responsible Party

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

Acoustic Specialist

Civil Engineer / Contractor

Urban Planner

Quantity Surveyor

INTEGRATED)
GROUP
SERVICES

.

Guidance

Responsible
Finishes

HEALTHY

The building’s internal
finishes are comprised of
responsibly manufactured
products.

9.0

Credit Achievement :
60% of all internal building finishes (by area) meet a
Responsible Products Value score of at least 7

Minimum Expectation :

Pollutants entering the building are minimised, and a high
level of fresh air is provided to ensure levels of indoor
pollutants are maintained at acceptable levels.

Nil

To Comply

Site-wide

CREDIT ACHIEVEMENT & EXCEPTIONAL PERFORMANCE

Internal finishes include flooring, plasterboard, paints, ceilings, partitions, doors, internal windows or similar. Where a component
faces two spaces (e.g. a door), it is counted once for each space. Joinery used as part of a wall finish may be counted, e.g. wall-
mounted lockers. Loose furniture is not included.

Scores for each product can be calculated by using the Responsible Products Value table. Scoring is cumulative, rewarding each
initiative achieved. A product can be compliant with one or more initiatives and each adds to the product's total score.

Examples of recognised initiatives that are present in the Responsible Products Value (RPV) table are:

* Industry specific environmental product declarations (EPD);

* Product specific environmental product declarations (EPD);

* |SO14001 certification;

 Climate Active Carbon Neutral Certification;

» Chain of custody certification; and

* Third-party product certification schemes.

MINIMUM EXPECTATION

The project must comply with all criteria below:
* Ventilation system attributes;

* Provision of outdoor air; and

» Exhaust or elimination of pollutants.

Ventilation system attributes

Separation from pollutants

The building ventilation systems must be designed to comply with ASHRAE Standard 62.1:2013 or AS 1668:2012 (whichever is greater) regarding minimum
separation distances between pollution sources and outdoor air intakes. Windows, doors, openings, vents, grilles, and skylights are all considered outdoor air
intakes for purposes of this credit and must be modelled taking into account their free area.

Cleaning ductwork

All new and existing ductwork that serves the building must be cleaned prior to occupation in accordance with a recognised Standard. This includes all ductwork in
the base building that serves the building from the air handling unit(s) to the supply vents. If no ductwork exists, these requirements are deemed to be met.
Provision of outdoor air

There are three pathways projects can pursue to demonstrate compliance, as described below:

Comparison to Industry Standards

For this option, outdoor air must be provided to each space in the nominated area at a rate greater than the minimum required by AS 1668.2:2012 by 50%.

To demonstrate compliance, the HVAC system must be clearly sized to accommodate the increased outdoor air rates. The project must use the design occupancy,
where known, rather than the default occupancy when calculating the required rates.

The design occupancy is to be determined by the project team — any assumptions made must be justified within the Submission. Where the occupant density is
unknown, projects must utilise the occupancy rates prescribed within Table A1 Appendix A of AS 1668.2:2012.

Performance based approach

For this option, the system must be capable of providing enough outdoor air to maintain carbon dioxide (CO2) levels at, or less than 800ppm within each space in
the nominated area, at all times during the design occupancy period.

The system must continuously measure the concentration of CO2 within the breathing zone of each space during occupancy hours. The system must then adjust
the amount of outdoor air to each space (up to the maximum design outdoor air quantity) to ensure that CO2 levels are maintained below the stipulated ppm
threshold.

Zoning the system

CO2 sensors shall be located so that they provide accurate representative readings of the CO2 concentrations in occupied spaces. A sensor shall be installed in
each enclosed space. At a minimum, CO2 sensors should be located with (and as regularly as) temperature sensors and monitor an area no greater than 500m2.
Modifying the air quality threshold

The nominated CO2 thresholds are applicable to most spaces. If appropriate, the project may

nominate alternative thresholds from ASHRAE 62.1:2013. The iustification must be accompanied

Submissions for this credit must contain:

* Submission Summary via the online portal

* Evidence to support claims made in the submission

Suggested evidence:

* Receipts confirming purchase of stated products; and

+ Evidence that claimed products constitute 60% of all building finishes

Alternate documentation can also be used by project teams to demonstrate compliance.

Responsible Products Value table

The Responsible Products Value table presents the various schemes that contribute towards the Responsible Products
Value score, and their relevant weighting. The list of schemes may be updated over time. The responsible products
table is available on our website.

Example of how to calculate the Responsible Products Value

Calculating the RPV of product

A concrete mix used in the building meets the following:

» The concrete mix has Climate Active Certification (a)

» The concrete mix is manufactured in a plant with ISO14001 certification (b)

* The concrete mix has a publicly available product specific EPD (c)

To calculate the total RPV, the value of each initiative is added (a+b+c).

Calculating the RPV in a product where one or multiple components have an RPV, but the final product does
not

When calculating the RPV score of a product that has a number of components, and where only one of these complies,
the item should be broken down into its key major components (approximately those that make up 80% of the mass of
the item in question). An approximate estimate will suffice. Each item is assigned an RPV score and multiplied by the
key component makeup, and the total RPV is calculated by adding up these values. For example, in a chair with three
key components (timber, foam, fabric), the following would apply:

* Timber (60%) with an RPV of 10 = 6

* Foam (20%) with RPV of 0 = 0

* Fabric (20%) with RPV of 12 =2.4

The chair would have an RPV of 8.4

Relevant Standards

Standards for the ‘Ventilation Svstem Attributes’ criterion include:
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with documentation from a recognised Standard or peer reviewed research. » AIRAH HVAC 2010 Hygiene Best Practice Guideline.
Natural ventilation and Residential buildings » ASHRAE Standard 62.1:2013, Section 5.
For this option, project teams must demonstrate how they have deployed a best practice strategy to reduce and eliminate mould. * ACR 2006 Assessment, Cleaning and Restoration of HVAC Systems.
Exhaust or elimination of pollutants o . . - * SMACNA IAQ Guidelines for Occupied Buildings under Construction.
It must be demonstrated that pollutants from printing and photocopying equipment, cooking processes and equipment are limited from the nominated area by either: Submissions for this credit must contain: Standards for the ‘Provision of Outdoor Air’ criterion include:

Pollutants entering the
building are minimised, and
a high level of fresh air is
Clean Air provided to ensure levels of 10.0
indoor pollutants are
maintained at acceptable
levels.

» Submission Summary via the online portal

+ Evidence to support claims made in the submission
Suggested evidence:

» Mechanical drawings for each ventilated space; x| x| x X x| X
« Extract from the ventilation system specification for each system;

« Extracts from the Environmental Management Plan that specify ventilation cleaning; and

« Extract from the Commissioning Report demonstrating that the HYAC and CO2 monitoring systems are operating as
intended. For naturally ventilated areas, this is only relevant where automation systems and the like are included.

» Removing the source of pollutants; or
» Exhausting the pollutants directly to the outside.

All Regularly For the first option, sources of pollutants, such as printing or photocopy equipment, kitchen stoves or vehicles, must be compliant with minimum emissions
Occupied Spaces |standards or not be present within the nominated area.
For the second option, specified sources of pollutants shall be exhausted directly to the outside of the project in accordance with a recognised Standard, and/or
physically separated from occupants.

» AS1668.2:2012 The use of ventilation and air-conditioning in buildings - Mechanical Ventilation in buildings.

» AS1668.4:2012 The use of ventilation and air-conditioning in buildings - Natural Ventilation of buildings.

* ASHRAE 62.1:2013 Ventilation for Acceptable Indoor Air Quality.

Ventilation

In the case of natural ventilation, wind pressure, thermal buoyancy and ceiling fans are the only available sources of
pressure to drive outdoor air movement. Where the supply and removal of air in an occupied space are provided by
means other than openings in the facade, non-powered ventilators, solar chimneys or infiltration processes, the primary
ventilation mode is considered to be mechanical

ventilation;

As per AS 1668.4-2012, failure to ensure adequate outdoor air ventilation through the minimum permissible openable
openings, at all times, and adequate air movement through the enclosure may result in contaminant levels reaching
concentrations that may cause adverse health effects; and The intent of the Clean Air criteria is the provision of fresh
air to the occupied areas. Energy efficiency (and by extension thermal comfort) are considered in the Energy Use credit.

MINIMUM EXPECTATION
The project must comply with all criteria below:
* Provide lighting comfort;
» Address glare; and
* Provide adequate daylight.
Lighting comfort
Lighting within the building must meet the following criteria:
« All lighting must be flicker-free;
* Light sources must have a minimum Colour Rendering Index (CRI) average R1 to R8 of 85 or higher, and have a CRI R9of 50 or higher;
» Light sources must meet best practice illuminance levels for each task within each space type with a maintained illuminance that meets the levels recommended in
AS/NZS 1680.1:2006 series applicable to the project type and including
maintenance;
» The maintained llluminance values must achieve a uniformity of no less than that specified in Table 3.2 of AS/NZS1680.1:2006, with a maintenance factor method
as defined in AS/NZS 1680.4.; and
« All light sources must have a minimum of 3 MacAdam Ellipses.
Glare
Glare from light sources must be limited within the nominated area. Three options are provided for demonstrating compliance with this requirement; a performance
method, and two prescriptive methods. A combination of methods can be used to demonstrate compliance to suit different spaces.
Prescriptive method 1
Bare light sources must be fitted with baffles, louvers, translucent diffusers, ceiling design, or other means that obscures the direct light source from all viewing
angles of occupants, including occupants looking directly upwards.
Alternatively, for LED luminaires the Unified Glare Rating (UGR), as estimated from the manufacturers data sheets for a standard room, must not exceed the
maximum values listed in Table 8.2 of AS/NZS 1680.1:2006.
Prescriptive method 2
Where the nature of the tasks, layout and surface reflectance in a space are not known (e.g. shell and core) the lighting system must comply with the Luminaire
selection system as detailed in Clause 8.3.4 of AS/NZS 1680.1:2006.
Performance method
The Unified Glare Rating (UGR) calculated for the lighting on a representative floor must not exceed the maximum values listed in Table 8.2 of AS/NZS MINIMUM EXPECTATION
1680.1:2006. Exclusions to the CRI
The UGR rating must be calculated in accordance with the procedure outlined in Clause 8.3.3 of AS/NZS 1680.1:2006. There are no exclusions to the CRI requirement for internal lighting. Exterior lighting not using LED may seek to justify
Daylight an exemption in accordance with AS1158 via a Technical Question.
This Minimum Expectation aims to ensure the building is providing daylight access to building occupants through solutions that exceed the typical relevant federal, Space and activity types
state, or local regulations. Guidance for lighting levels for different space types and activity types are listed in AS/NZS 1680.1:2006. Where
The project team is required to show how the building’s design: recommended maintained illuminance values for a particular space are not specified, the values to be used must relate
» Maximises the number of occupants that are in or near daylit areas during their daily activities for all building types; Submissions for this credit must contain: to the closest type of task as defined in AS/NZS 1680.1:2006 Table 3.1.
» Ensures regularly occupied spaces are in reasonable proximity to glazed fagades, windows or skylights; * Submission Summary via the online portal Glare control for daylight
» Controls or mitigates glare in the daylit spaces; « Evidence to support claims made in the submission Tinted glazing, fixed shading devices, or blinds and screens are acceptable methods of managing glare.
_— . » Maximises daylight to spaces that prioritise learning, healing, and living: Suggested evidence: Daylight access
The building provides good ) . . . . . ) - . . . .
. . . ST All Regularly |- For schools, how all classrooms have access to a view and daylight + Daylight modelling report or manual calculations; For non-residential buildings, it is anticipated, but not required, that at least 20% of the primary spaces per floor or
Light Quality daylight and its lighting isof | 11.0 Occupied S — For hosbitals. how all batient h © avi d daviiaht + Lighting Drawinas: x| x| x X x| x ) Hich X | i ) 1o hiah levels of davlidht
high quality. ccupied Spaces or hospitals, how a .pa ient areas have access to g ylew and daylig . . ig .mg rawmgs,. enancy (whic ever is smal er) would receive access to high levels of daylight. _ _
— For apartments, how in 95% of all apartments, the living rooms and all bedrooms have access to a view and daylight. * Architectural Drawings; The simple calculation of the percentage of space with adequate daylight can be demonstrated using either the
Credit Achievement : * Provides building occupants with unrestricted access to daylit indoor common spaces. » Lighting Specifications/Schedules; guidance in the credit criteria below for daylight calculations OR by calculating the primary floor area that is within 4m of
The building provides either best practice Artificial Lighting | 2 2 As part of the submission, the project team is required to submit: * Product Data Sheets; and a fagcade with a window to wall ratio of at least 50% plus the area that is within 45 degrees line of sight to a skylight
or best practice access to daylight. * A narrative describing the building’s daylight, view and glare control strategy; * Isolux Plot Drawings (excluding double counting of floor areas that achieve both).
» A simple calculation of the amount of space that has adequate daylight as a proportion of the primary areas of the building; and CREDIT ACHIEVEMENT & EXCEPTIONAL PERFORMANCE
» An assessment against the five requirements above. Calculating daylight
Where the above requirements are unable to be met, the project team must: There are two options for calculating daylight:
* Outline the barriers to achieving the requirements and the measures taken to mitigate loss of daylight quality for occupants. * Manual calculations: Calculations must comply with the GBCA’s Green Star Daylight and Views Hand Calculation
CREDIT ACHIEVEMENT Guide.
There are two parts to this credit: « Daylight autonomy: High Levels of daylight are deemed to have at least 160 lux due to daylight during 80% of the
» Artificial lighting; and nominated hours.
* Daylight
For the Credit Achievement, at least one part must be met by the building. A combination of paths is acceptable.
Artificial lighting
This criterion applies to all regularly occupied areas in the building. Areas that are either transient or accessed intermittently such as corridors, storage, back of
house or plant rooms can be excluded. Spaces can be excluded if the use of the space (for example, a laboratory) justifies specific light conditions — a Technical
Question must be submitted to the GBCA for confirmation. Compliance is required to be demonstrated across 95% of the nominated area for this credit to be
achieved.
The artificial lighting solution must address the quality of light in the space, provide highlights and contrast, and seek to avoid excessive lighting or overly uniform
solutions.

Minimum Expectation :

The building provides adequate levels of daylight and
good lighting levels suitable for the typical tasks in each
space.

Nil

To Comply

* The walls within the field of view of occupants in regularly occupied spaces must have an average surface reflectance value of 0.70 and an average surface
illuminance of at least 50% of the horizontal illuminance levels required for task. This requirement does not apply to green walls or to coloured/patterned/biophilic
feature walls that make up less than 20% of the field of view of the occupants; and

« Vertical illuminance in workspaces: ensure that 50% of the horizontal task illuminance reaches the average eye height for 90% of primary spaces using vertical
illuminance calculation grid.

The illuminance values must be calculated in accordance with AS/NZS 1680 series for the relevant task. Where unknown, a conservative estimate can be used.
The lighting solution should provide for highlights of colour and contrast across multiple spaces. The contrast between spaces should not exceed the maximum
luminance ratios as defined in AS 1680.1 Table 3.2 for visual task, immediate surrounds and general surrounds.

Exceptional-Performance: Daylight
The building provides beth-best practice Artificial Lighting- | 2 o) For non-residential buildings, at least 40% of the principle averaged across the building must receive high levels of daylight with no less than 20% on any floor or

and-best practice-aceess-to-daylight— tenancy (whichever is smaller).

For residential buildings, 60% of the combined living and bedroom area of each apartment unit must comply with the daylight requirements. Kitchens are not
included in the calculations. The daylight levels must also be present in at least 20% of the area of each bedroom and living area.

Residential buildings and hospitality buildings must provide room blackout blinds or curtains to all bedrooms. If blinds or curtains are part of a packaged décor, all
blinds offered for the bedroom décor must be blackout blinds.
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Requirements

MINIMUM EXPECTATION

An Acoustic Comfort Strategy must be prepared describing how the building design will deliver acoustic comfort to the building occupants.
The following Acoustic Comfort criteria are to be addressed:

* Quiet enjoyment of space;

* Functional use of space;

« Control of intrusive or high levels of noise;

* Privacy;

* Noise Transfer; and

» Speech intelligibility.

The Acoustic Comfort Strategy is to include:

* A summary of the Standards, legislation, guidelines and other requirements that apply to the project;

*» The proposed performance metrics for each of the Acoustic Comfort criteria relevant to the different uses within the building and whether this exceeds minimum

GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS)

Submission Content

Building owner

Head Contractor

Project Architect

Structural Consultant

Mechanical Consultant
Electrical Consultant

Responsible Party

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

Acoustic Specialist

Civil Engineer / Contractor

Urban Planner

Quantity Surveyor

INTEGRATED

9 &
GROUP
SERVICES

Guidance

Minimum Expectation: % legislative or best practice guidelines; and
An Acoustic Comfort Strategy is prepared to describe how Nil g * Description of how the design solution is intended to achieve the proposed performance metrics.
the building and acoustic design aims to deliver acoustic O The strategy must be prepared by a qualified acoustic consultant during the design stage and the design solutions described in the strategy must be incorporated
comfort to the building occupants. e into the Contract Documents.
CREDIT ACHIEVEMENT
The project must comply with all criteria below:
* Internal noise levels;
 Acoustic separation;
* Impact noise transfer through floors; and
* Reverberation control (non-residential spaces only).
Internal noise
Internal ambient noise levels in the nominated areas must be no less than 5 dB below the lower range value and no greater than the upper range value relevant to
the activity type in each space as recommended in AS/NZS 2107.
For residential buildings
In residential dwellings the internal ambient noise levels can exclude those services under the direct control of the occupant such as air-conditioning units and
switchable exhaust fans (e.g. toilet, kitchen hoods and laundries).
For buildings with sleeping areas
In buildings with sleeping areas (e.g. residential, hotel, hospitals, etc), to achieve the Internal Noise performance requirements of this credit, noise levels must not
exceed recommended Sleep Disturbance criteria as defined in the NSW EPA Road Noise Policy 2011:
» Up to two noise events per night: maximum internal noise levels below 70 dB LAmax; and glljl\;llli\:ilég/laEc:)(()EIsEtci:c-:rﬁ(-)r:]Os[\Jlltants
« All other events: maximum internal noise levels below 55 dB LAmax . . . o L L
Measuring noise levels A Member qr Fellow of. the Australian Acoustical Society (MAAS, FAAS) or qualified staff member within an Association
Noise measurements and documentation must be provided by a qualified acoustic consultant and in accordance with AS/NZS 2107. of Austrglasmq Acoustical Cons_ultants (AAAC) membef firm. .
. : L . - L - . . ) Alternative options can be considered through a Technical Question.
Noise measurements must account for all internal and external noise including noise arising from building services equipment, noise from outdoor sources such as Performance metrics
traffic, speech masking, and (where known) noise from industrial process. Occupancy noise is excluded. . . . . . .
. . S o . . . The proposed performance metrics may include the following parameters which are typically used to design
For open plan spaces compliance must be demonstrated by doing 1 measurement per 100 m2. Every floor of the building is to be tested. For enclosed rooms, 10% |Submissions for this credit must contain: acoustically comfortable spaces inside buildings. Each parameter may contribute to more than one of the Acoustic
of the enclosed rooms are to be tested. These need to be representative of the spaces within the building and reflect the range of external noise impacts on the » Submission Summary via the online portal Comfort Issues: '
building. « Evidence to support claims made in the submission . Control of extérnal noise intrusion:
The building provides The selection of representative spaces must be justified and must.consider how the spaces are considered to be the most conservative with respect to both internal, Sl.Jg.gested eviden(j‘e: « Control of internal noise sources: ’
AEELE e Cori acoustic comfort for building 120 All Regularly and external n0|s§ source;. The acoqstlc compl_lance report must include mar.k-up plgns of where the testg were conducted. . . Mlnlmum Expectation x|« « « Background noise masking: ’
TS, Occupied Spaces |For naturally ventilated buildings the |nte_rnal noise reqwrements must be achieved with all wmdc_m_/s/openlngs closec_i. The acoustic gonsultant shoul_d a_lso pr0\_/|de . Aco_ustlc Qomfort strategy. « Acoustic separation of spac,eS' and
the results of measurements when the windows/openings are open to no less than 10% of the minimum natural ventilation area required for the ventilation design of |Credit Achievement . Control of reverberation ’
the building and describe how the project has been designed to minimise external noise intrusion in this configuration. These measured noise levels do not need to |+ Detailed Drawings detailing the acoustic design features relevant to this credit. Reference Standards '
meet the internal noise level criteria. * Report by a qualified acoustics consultant confirming credit compliance. ; I . .
. . . . . . The following Standards and Guidelines are examples of those expected to be referenced in the Acoustic Comfort
Acoustic separation « Extracts from the commissioning report detailing relevant measured noise levels and target noise levels. Strategy report
The project must address noise transmission between enclosed spaces within the nominated area. There are two ways to demonstrate compliance: S - . . . . - . . .
« Privacy:; or The r?\coustlc consult[ant will identify vyhlch. apply to this project based on building type, location and client requirements.
. Sound insulation. » National Construction Code (for residential);
Privacy ) AS/NZ.S .21 07; . . oy
For residential: * Association of Australasian Aco.ustllcal Consultar?ts (AAAC) Guidelines (www.aaac.org.au);
« All walls and floors (excluding riser walls) separating enclosed spaces must exceed the minimum NCC requirements by 5 points (excluding impact noise — refer ) R(?Iev?nt State.Goverrjment GU|.deI|ne.s and Legislation; and
impact noise transfer credit); « Client’s acoustic requirements (if applicable).
« Party walls separating open plan kitchens (where joinery units are fixed) from another open plan kitchen/living room shall be discontinuous in construction
(discontinuous in accordance with the National Construction Code); and
* Entry doors must have perimeter and threshold seals.
Credit Achievement For all other spaces:
The building is designed and tested to achieve minimum The sound insulation between internal spaces complies with: Dw + LAeqT > X.
acoustic performance requirements aligned with the 2 2 Where: _
Acoustic Comfort Strategy. Dw = Weighted sound level difference measured between two spaces;
LAeqT = Indoor ambient noise level in the space adjacent to the enclosed space.
X =75 except for:
» X = 60 for any partition with a door,
» X = 80 for walls/partitions separating areas with elevated privacy requirements (e.g. meeting rooms, classrooms, wards,
etc.)
The sounds tests from which Dw is derived must be measured in accordance with ISO 16283-1.
Sound insulation
The partition between the spaces should be constructed to achieve a weighted sound reduction index (dB Rw) of:
* At least 45; for all partitions separating enclosed spaces which are:
— Fixed without a door; and/or
— Glazed partitions without a door*
* At least 40, for all partitions fronting a room (from an open plan area);
* At least 35 (in composite with door and partition) for all partition types that contain a door; and
* At least 50 through floors between occupied spaces
Impact noise transfer
Impact noise transfer measured in accordance with ISO 16283-2 through a floor where:
« Floors are located above nominated areas; or
* Adjacent spaces belonging to different tenancies which share a floor must not exceed dB LnT,w:
— 55 for floors above residential accommodation spaces
— 60 for all other spaces
Reverberation
The reverberation time in the nominated area must be not exceed the maximum for the intended use recommended in AS/NZS2107.
This criterion does not apply to residential spaces.
MINIMUM EXPECTATION
The project must comply with all criteria below:
« Paints, adhesives, sealants, and carpets;
» Engineered wood products; and
» Banned or highly toxic materials.
Paints, adhesives, sealants, and carpets
At least 95% of internally applied paints, adhesives, sealants (by volume) and carpets (by area) must meet stipulated ‘Total Volatile Organic Compounds (TVOC)
Limits below. MINIMUM EXPECTATION
o . Compliance can be demonstrated in the following ways: . . .
Mlnlmu.m. Expect.atlon: . > » The product(s) are certified under a recognised Product Certification Scheme. The certificate must be current at the time ofpurchase; Paint and.adheswes testing methods .
The building’s paints adhesives, sealants, carpets, and = - . The following VOC test methods are relevant to paints:
. ) : IS * The product(s) are tested in a laboratory; or o o .
engineered wood products are I_OW U nc.)n-toxm..Occ-upants Nil 8 * There are no paints, adhesives, sealants and carpets in the building at practical completion. " ISO Method 17895 (2005), for a matenall Wlth. a presumed VOC conterlt _<1 i
are not exposed to banned or highly toxic materials in the o Page 91-92 Table * ISO Method 11890-2 (2006), for a material with a presumed VOC <15%;
building. Engineered wood products Submissions for this credit must contain: " 1SO Method 11899-1 .(2007)’ for a matena.l Wl.th a presumed VOC content >15%; and
Either no new engineered wood products are used in the building, or at least 95% (by area) of all engineered wood products meet specified formaldehyde emission |+ Submission Summary via the online portal ) ASTM D3960, which is comprised of four individual testing procedures that measures TVOC (D2.369) as well a.S
limits, as per the following page. + Evidence to support claims made in the submission density (D1475) and water content (D4017). Exempt compounds (D4457) must not be subtracted in the calculation of
. . o . . VOC
Where there are engineered wood products, compliance to emission limits can be demonstrated in two ways: Suggested evidence: content.The testing method for adhesive and sealants is the ASTM D3960 as detailed for paints. For more information
» The product(s) are certified under a recognised Product Certification Scheme. The certificate must be current at the time of purchase; and/or Minimum Expectation on ASTM D3960 refer to South Coast Air Quality Management District Rule 1168
* The product(s) are tested in a laboratory. » Extracts from contract specifications for adhesives and sealants; Theoretical TVOC calculations ’
The building’s occupants are Formwork, car parking applications, and non-engineered wood products (such as milled timber) are excluded from the credit. + Specifications that demonstrate emission levels or formaldehyde contents; Where TVOC content for the individual items is known. a theoretical calculation based on the subtotal of the known
. not directly exposed to toxins All Regularly Page 92-93 Table  Safety Data Sheets that demonstrate the compliant emission levels or formaldehyde content; \ . . - .
Exposure to Toxins 13.0 x| x]x X xpxpx]xpxyx VOC values of the product’s raw material components is acceptable. This is not relevant to carpets and engineered

in the spaces they spend
time in.

Occupied Spaces

Lead, asbestos and PCBs

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

Where the survey identified asbestos, lead or PCBs in any existing buildings or structures, the materials must be stabilised, or removed and disposed of in

* Product VOC test certificates that demonstrate emission levels or formaldehyde contents;

* Product certificates that demonstrate certification under a recognised product certification scheme or recognised standard;
* Invoices and proof of purchase to demonstrate costs of compliant materials;

* Bill of Quantities from Quantity Surveyor or Cost planner, demonstrating material costs; and

wood products where experimental testing is required. The calculations must include the following:

* Numerical TVOC results expressed in grams/litre of product; and

» Statement that the results have been obtained based on the subtotal of the known TVOC values of the product’s raw
inaredients.
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accordance with best practice guidelines; or the survey concluded that no hazardous materials were found in any existing buildings or structures on the project site.
CREDIT ACHIEVEMENT

A test must be undertaken to verify that the TVOC and formaldehyde levels are within the concentration limits

Page 94 both tables

The required samples are determined by whichever is larger between occupied areas or floors. At least three samples are to be taken per floor. These must be
representative of where the occupants are likely to spend a majority of their time.

Testing must be conducted:

» Under designed project conditions. For example, for naturally ventilated spaces, the windows should be open during testing;

« At a minimum, the lowest (that is, the ground floor entrance) and highest floors must have measurements taken, as well as floor with the highest estimated
occupants;

GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS)

Submission Content

 Hazardous materials survey.

Credit Achievement

» On-site VOC test results; and

* As built drawings showing the location of the test samples.

Building owner

Head Contractor

Project Architect

Structural Consultant

Mechanical Consultant
Electrical Consultant

Responsible Party

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

INTEGRATED)

IGS s
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Guidance

Civil Engineer / Contractor

Acoustic Specialist
Urban Planner
Quantity Surveyor

Lead, asbestos and PCBs
In the case of a refurbishment, this credit element is deemed to be satisfied if the existing building on the project site
began

construction after 1 January 2005. This includes projects that are refurbishments or building extensions of existing
buildings for which construction started after 1 January 2005. The use of the hazardous materials targeted by this credit
element have been banned in Australia for several years, so this topic presents no environmental benefit to new
buildings.

Relevant Standards and Legislation

Page 96 Table

On-site tests verify the building has low Volatile Organic 2 2 « In areas representative of the regularly occupied spaces on the floor; and
Compounds (VOC) and formaldehyde levels. - Before 12pm.
Samples must be taken through an active collection method in accordance with the following standards:
+ ISO 16000-6;
* ASTM D5197; or
*« EPATO-17.
Testing must take place after practical completion and prior to occupants moving into the building.
CREDIT ACHIEVEMENT
The building includes one or several rooms designed to promote either inclusivity, mindfulness or exercise for staff or occupants.
For a room(s) to qualify, it must be classified as per below:
* Parent room.
* Relaxation, meditation, or prayer room.
» Exercise room.
The room size to be provided must be as follows: Types of spaces
* The size of the room is calculated at a ratio of 1m? per every 10 occupants or staff; and If a project would like to claim a different type of room that provides a unique amenity to occupants, a Technical
» The room must be no smaller than 10m2. Question must be submitted to the GBCA.
Building occupancy is determined by the project team and must be consistent with other credits in the submission. Multi-functional rooms
The room(s) must be accessible to all staff and building occupants. The room must be separate from bathrooms, showers, lockers, and active facilities. All amenities L . . - Rooms can be dedicated to one purpose or can be a multi-functional room that caters to several of these at once. If
. o . . . . Submissions for this credit must contain: . . . .
and/or infrastructure necessary to use the room(s) for its intended purposes must be provided (for example, including a sink or bench for a parent room). o ) . rooms are multi-functional, then all necessary equipment for the types of uses must be provided.
- . + Submission Summary via the online portal . . . -
_— . In addition, the room(s) must meet the following: . . . . Rooms should be designed and built based on the needs of the demographics of the building users. The rooms should
The building provides . . . . ; * Evidence to support claims made in the submission . . o
. i . . . » Credit Achievement for the Light Quality credit; . ) also be sized and spaced to suit the needs of the building users.
- internal amenities that Credit Achievement: . . . . Suggested evidence: . . . i .
Amenity and . . . . . ) * Credit Achievement for the Acoustic Comfort credit; and . . . It is recommended that where multiple rooms are designed, a diverse range of room types be provided.
improve occupant 14.0 |The building has dedicated amenity rooms to act as parent| 2 2 Site wide B S . . . * A narrative describing the various rooms. x| X ) S
Comfort : . . . » The ‘Equal access to the building’ criterion of the Design for Inclusion credit. . : . : . Design Guidelines
experience of using the room, a relaxation room, or an exercise room. . - - * As build drawings showing the location and size of the rooms. _ . — . — ) .
s These amenity rooms are for staff or regular building occupants. Examples of building occupants are: . . . Below are relevant guidelines that provide useful insights and design principles for parent and first aid rooms.
building. - * Evidence that all necessary equipment for the room type has been provided. .
* Facilities management staff . . . . . . Parenting room
- « Evidence that the rooms comply with the Light Quality and Acoustic Comfort credits.
* Building tenants « Evidence that the room complies with the ‘Equal access to the building’ criterion of the Design for Inclusion credit * https://aushfg-prod-com-au.s3.amazonaws.com/download/RDS_PAR_4.pdf
* Residents in an apartment building P q 9 9 ' * https://aushfg-prod-com-au.s3.amazonaws.com/download/RLS_PAR_3.pdf
« Staff in shops in a shopping centre Quiet or religious rooms
» Workers in an industrial setting *https://www.diversitybestpractices.com/sites/diversitybestpractices.com/files/import/embedded/anchors/files/_attachme
« Staff in hospitality buildings, tourism centres, or conference facilities nts_
Amenity rooms provided for the primary purpose of visitor enjoyment, even if staff can use them, are not acceptable alternatives, unless the room sizes have been articles/rr_quietroomsbestpractices.final_.feb2015_0.pdf
designed to account for visitor numbers too.
Examples of visitors include:
» People who shop in shopping centre or shops
* Delivery drivers
» Hotel occupants
* Conference attendees
CREDIT ACHIEVEMENT Relationship with Biodiversity Enhancement credit
The project must comply with all criteria below: Biodiversity Enhancement focuses on external landscaping that promotes biodiversity (i.e. diverse, resilient etc). This
* Views credit instead deals with internal planting, with green roofs an exception. The credits are not mutually exclusive and can
* Plants be used in conjunction with one another. For example, should an accessible green roof comply with the requirements of
Credit Achievement: * Nature-inspired design the Biodiversity Enhancement credit, it can be used towards compliance in both credits.
The building provides views, includes indoor plants, and 1 1 Views External landscaping that is captured as part of the Biodiversity Enhancement credit may only claimed in this credit
incorporates nature-inspired design. At least 60% of primary spaces occupied for more than two hours must have a clear line of sight to a high quality internal or external under the ‘Views’ criterion (that is, as a high-quality external view).
view. All floor areas within 8m from a compliant view meet this credit criterion. Views
Plants The line-of-sight shall be measured by extending a perpendicular line from the view, be it a window, opening or internal
Indoor plants must be provided in the nominated spaces. One or more plants in pots with a soil surface area totalling at least 500cm? for every 15m? of the primary view. A line at 45° can be used at the corners of the view. The thickness of the external walls must be considered in the
spaces is required. Submissions for this credit must contain: calculations.
An ongoing maintenance plan must be established to ensure plant health is maintained. The contract must include: » Submission Summary via the online portal Internal or external columns can be ignored.
* A 2-year contract with a plant maintenance contractor to enact the plan; « Evidence to support claims made in the submission A high-quality internal view is defined as a view towards an area that is landscaped or contains a water feature, or an
: The building fosters * A schedule of plants within the nominated space; Suggested evidence: atrium. A landscaped area must contain either high plant density, xeriscape gardens or arid climate landscaping. The
Connection to ; All Regularly o ; ) . . ) ) . ) . . )
connection to nature for 15.0 Occupied Spaces | Service intervals; » Drawings showing access to views and/or line-of-site showing that no obstructions exist. x| x X landscaping may be horizontal or vertical.
Nature building occupants. P P * Policy regarding the maintenance of soil moisture, pH and nutrients; * As build drawings showing the location of plants in the space. Plants
* Diseased plant replacement policy; and « Extracts from the ongoing management plan for plants. If a space is completely enclosed on all sides and smaller than 25m2, such as a meeting room, this space can be
« Cleaning requirements and commitments. * Narrative of the five nature-inspired design features, along with evidence to support claims. excluded. The use of plants in enclosed areas cannot contribute towards achieving the required number of plants in
Nature-inspired design « Evidence of how occupants can interact with nature (e.g. site plans showing green roofs). areas neighbouring this space.
Five additional nature-inspired design interventions must be provided in alignment with the following principles: Plants within an open plan space should be distributed throughout as far as possible. An ongoing maintenance plan
: *» Elements that provide differing natural sensory experiences; must be established to ensure plant health is maintained. While this credit deals with indoor plants specifically, green
Beeepﬂenalrpe#e%mane& . . . « Elements that reflect natural and cultural patterns and forms; roofs or internal green walls are deemed to comply with the credit. A green roof may only contribute 50% towards
5%-of the-building's-floor-areal-or site-area{whicheveris- 1 o « Using natural materials; and compliance with the credit and must be accessible to building occupants. This ensures that planting is still provided

RESILIENT

Climate Change
Resilience

The building has been built
to respond to the direct and
indirect impacts of climate
change.

16.0

Minimum Expectation:

The project team completes the climate change pre-
screening checklist. The project team communicates the
building's exposure to climate change risks to the
applicant.

Nil

To Comply

Site-wide

« Natural motifs and art.

MINIMUM EXPECTATION

Project team members must consider potential impacts from climate change when completing the checklist including, but not limited to:

« Direct damage or failure of project components;

* Accelerated deterioration of project components or reduced design life;

* Reduced operating capacity;

* Climate hazard impacts to surrounding areas (e.g. impacting access and egress);

* Impacts to the health and wellbeing of building occupants and other relevant stakeholders; and

« Indirect risks from impacts to other interdependent systems and services (e.g. transport networks, power, water, telecommunications).

Both historic and future data must be used when completing the checklist. All rows and columns must be completed. The Minimum Expectation is achieved on
completion of the checklist and doesn't require identified risks to be treated.

The checklist must be signed off by a member of the project leadership team and shared with key project stakeholders, including the client/building owner.
If the Credit Achievement for this credit is met, requirements of this assessment are considered to have been met

Page 108 Climate Change Checklist Table

CREDIT ACHIEVEMENT

Climate change risk and adaptation assessment

Submissions for this credit must contain:
» Submission Summary via the online portal
» Evidence to support claims made in the submission

Suggested evidence:

+ Climate change risk assessment.

* Risk assessment criteria, including the likelihood and consequence tables, risk matrix, RCP and timescale, and any
assumptions significant in the development of the assessment.

* Details of the adaptation responses.

+ Evidence the assessment was communicated

‘ ‘

internally, where occupants spend most of their time.

Nature-inspired design

Using design elements to connect people to nature builds on the other aspects of this credit. Project teams can
demonstrate this through design drawings, specifications and a narrative supporting the principles listed in the credit.
The ‘Biophilic Design Guidebook’ by the Living Building Institute, as referenced below, contains design principles that
can be used as a guide when developing these design strategies and responses.

Staging

The Climate Change Resilience risk assessment should be undertaken as early during the project's design phase as
possible, such as in the concept or schematic design phase, to allow maximum benefit and opportunity to inform design
decisions and implement appropriate and meaningful adaptation responses.

Risk Assessment

Priority should be given to corporate enterprise risk management or project-specific risk assessment criteria to enable
climate change risks to be incorporated into the project's broader risk management processes.

Relevant external stakeholders

Examples of relevant external stakeholders include known tenants, government officials, emergency services, and
utilities, or as determined by the Suitably Qualified Professional.

Internal consistency

Care should be taken when adapting multiple variables in the climate change risk assessment to ensure the scenarios
are internally consistent, and not necessarily looking at the worst-case individual climate variables and simply
combining them together. Some combinations of variables may not be simulated by climate models (e.g. a higher
temperature scenario may always be associated with being wetter for a location, so designing to a worst case (highest)
temperature with worst case (lowest) rainfall would be inconsistent as it represents an improbable future).

The climatechangeinaustralia.gov.au website has publicly accessible tools to check for consistency and regional
prediction data.

Base Building vs Tenant Scope

By undertaking the climate change risk and adaptation assessment during project design, opportunities to incorporate
adaptation responses in the base building can be maximised, thereby improving the resilience of the building for tenant
use. Additional non-physical adaptation responses, including emergency management plans and information on how to
cope during extreme climate events, should be communicated to tenants and used to inform relevant tenant
agreements (e.g. agreements with tenants to mandate

use of blinds and shading to reduce thermal load, reduce energy consumption and reuse water to reduce reliance on
mains supply).

Review process

The assessment should be reviewed and updated whenever the climate change science that informs the scenarios for
assessment is updated.
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Selection of hardscape materials

Hardscape paving materials are defined as all materials in roads, plazas, paths and open unshaded car parks. Typical
initial SRI values are provided below for reference. These typical SRI values are provided as a guide only and cannot
be used to demonstrate compliance with this credit.

* Grey concrete: 35

» White concrete: 86

 Standard white paint: 100

« Standard black paint: 5

* New asphalt: 0

Project-specific SRI values must be identified for the materials used in the project.

Where the three-year Solar Reflectance Index (SRI) for products is not available, use the following:

* For roof pitched <15° — an initial SRI of minimum 82; or

* For roof pitched >15° — an initial SRI of minimum 39.

Solar hot water and Photovoltaic panels

Although these roof structures have low SRI values, given the nature of their function, they provide a source of low-
emission energy production which results in flow-on sustainability benefits. These features are to be excluded from the
calculation of site area percentages for both compliant and non-compliant areas.

The surface area in plan view covered using solar hot water or photovoltaic panels should be subtracted from the total

CREDIT ACHIEVEMENT
The strategies that can be used to reduce the heat island are:

Vegetation; SmeISfSIC.mS for this Cr?dlt musF contain: site area of the project. At least 75% of the remaining site area must meet the compliance requirements for this credit to
* Green roofs; » Submission Summary via the online portal .
i . . . . . . . . . . be claimed.
. . . * Roofing materials, including shading structures, having the following: * Evidence to support claims made in the submission .
_— . Credit Achievement : , o . . Shaded at summer solstice
- The building reduces its . . . . — For roof pitched <15°— a three-year SRI of minimum 64; or Suggested evidence: o . . . .-
Heat Resilience . . 19.0 |JAtleast 75% of the whole site area comprises of one or a 1 1 Site-wide . o . ; R s XIXIx]x X X This is an accepted pathway because the sun tracks North in the Southern hemisphere, causing buildings to cast
impact on heat island effect. — . ) — For roof pitched >15°— a three-year SRI of minimum 34. « Site Plan highlighting all relevant areas as referenced within the area schedule; - h . . .
combination of strategies that reduce the heat island effect. . ) - A - " . . shadows to the South. Any areas that are shaded by the building at summer solstice can be included in the calculation
» Unshaded hard-scaping elements with a three-year SRI of minimum 34 or an initial SRI of minimum 39; * Area Schedule listing the areas of each of the relevant site elements and where relevant, the SRI values and referencing ) -
. . . . . as the shadows will be the shortest on this day.
» Hardscaping elements shaded by overhanging vegetation; and plan drawings for the site; and . .
. - . . . i . Overhanging vegetation
» Water bodies and/or water courses. * Supplier Documentation material data sheet for compliant roofing and hardscape materials. . . I . . . .
. . - . . For overhanging vegetation to qualify, it must provide shading all year round. Vegetation that provides seasonal
The area of the site that is shaded by permanent structures (e.g. part of a car park to the south of a tall building) during the summer solstice are also deemed . .
compliant shading cannot count towards compliance.

Green roof

Only areas of the roof that are covered by plants or vegetation (either through landscaping or planter boxes) may
contribute towards the compliant areas. In the case of planter boxes, evidence of their installation or purchase must be
provided at the time of submission.

Skylights

Project teams may exclude the skylights from the calculations of the area when assessed in a plan view. Glazing over
an atrium or void qualifies as a skylight. These features are to be excluded from the calculation of site area percentages
for both compliant and non-compliant areas.

Translucent polycarbonate roof sheeting

Translucent polycarbonate roof sheeting can be excluded from the calculation of site area percentages. The surface
area in plan view covered by translucent roof sheeting may be subtracted from the total site area of the project for both
the compliant and non-compliant areas. This is on the following condition(s):

* The translucent roof area is to comprise no more than 20% of the overall roof area.

* At least 75% of the remaining site area must meet the compliance requirements for this credit to be claimed.

* The project team must demonstrate how the translucent roof sheeting has other flow-on sustainability benefits that
make it equivalent to solar hot water and photovoltaic panels.
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POSITIVE

Project scope
In tenanted buildings, upfront carbon emissions from tenant fitouts are considered in the sector-specific credit Tenant
Emissions.
Upfront carbon emissions are those from modules Al to A5 as defined in EN 15978. Pathways to demonstrate compliance
o MINIMUM EXPECTATION Life Cycle Assessment (LCA) If a project team has completed a LCA in accordance with the Life Cycle Impacts credit,
Minimum Expectation: g Reducing upfront carbon emissions results from that assessment can be used to demonstrate compliance with this credit.
The building's upfront carbon emissions are at least 10% Nil S The building's upfront carbon emissions reductions must occur through good design and material selection. In this case, the project team shall report on the global warming potential impact of modules Al - A5. This result shall
less than those of a reference building. g Carbon offsets purchased against the building's upfront carbon emissions from construction cannot be used to show compliance be entered into the GBCA Upfront Carbon Emissions Calculator. The calculator will show the percentage reduction.
= against the 20% reduction in the Credit Achievement or the Exceptional Performance. Simple carbon calculation The GBCA Upfront Carbon Emissions Calculator can be used to calculate the reduction in
The reduction targets for the Minimum Expectation, Credit Achievement, or Exceptional Performance do not include demolition works. the building's upfront carbon emissions.
However, to claim the Credit Achievement and Exceptional Performance, demolition works must be offset. Low-carbon or carbon neutral products and design
Calculating upfront carbon emission reductions All claims of carbon in products must be accompanied by 3rd party verified data, such as in Environmental Product
To demonstrate compliance, project teams can either: Declarations
» Model the proposed and reference buildings following the methodology of the Life Cycle Impacts credit; or (EPD). The following can be used to contribute towards compliance with the credit:
» Complete the Upfront Carbon Emissions Calculator. Carbon Neutral Products
Project teams seeking to achieve the Exceptional Performance must use the Life Cycle Assessment pathway. Products certified under the Climate Active Carbon Neutral Standard can contribute toward compliance. If a project
Exclusions seeks to use a different Standard, a Technical Question must be submitted to the GBCA justifying its equivalency.
» Demolition works are excluded from the Minimum Expectation. Submissions for this credit must contain: Additional schemes will be added once they become available and added as a FAQ on the GBCA's website.
CREDIT ACHIEVEMENT ., ) . ’ Environmental Product Declarations (EPDs) EPDs used for the Responsible Products credits may be used to
. L * Submission Summary via the online portal .
The building's upfront Redu0|.ng. upfront carbon emissions . . . . * Evidence to support claims made in the submission demonstrate (.:ompllance.. . . . . . .
oy The building's upfront carbon emissions reductions must occur through good design and material selection. . . If a product with an EPD is used that is not claimed in the Responsible Products credits, the complying EPD and proof
Upfront Carbon carbon emissions from . . ) S = . . . L » Life Cycle Assessment report (if pathway used) - . o
.. . 21.0 Site-wide Carbon offsets purchased against the building's upfront carbon emissions from construction cannot be used to show compliance against the 20% reduction in the .. . XEXIXIXD XX xx] x| x]x X X of use of the product must be included in the submission.
Emissions materials and products have . - - + Upfront Carbon Emissions Calculator (if pathway used)
been reduced and offset. . . Credit Achl_evement or the Excgp.t fonal Performgnce. . . . . . Suggested evidence: Offgets o . . . o
Credit Achievement: The reduction targets for the Minimum Expectation, Credit Achievement, or Exceptional Performance do not include demolition works. ; s . . Residual upfront carbon emissions beyond the Credit Achievement reduction target, and carbon emissions from
. . . . o « Bill of quantities showing materials used. o o . .
— Net Zero Path — 3 3 However, to claim the Credit Achievement and Exceptional Performance, demolition works must be offset. - Documentation as per Life Cycle Impacts credit (if pathway used) demolition works, may be offset through verified offset schemes. Acceptable offset schemes are listed in the
The building's upfront carbon emissions are at least 20% Calculating upfront carbon emission reductions ’ Renewables and Offsets in Green Star Guide.
less than those of a reference building. To demonstrate compliance, project teams can use either: Upfront carbon emissions calculator
» Model the proposed and reference buildings following the methodology of the Life Cycle Impacts credit.; or The calculator provides a simplified methodology for calculating the upfront carbon emissions of a building. It calculates
» Complete the Upfront Carbon Emissions Calculator the Modules
Projects must document a reduction in upfront carbon according to the materials and products in the scope Al to A3 upfront emissions associated with at least the following materials:
Offsetting demolition works + Concrete (total);
Demolition works must be captured and offset. « Steel, structural and reinforcement;
Where an existing building less than 30 years old has been fully or partly demolished for construction, an embodied carbon calculation must be done for the » Structural timber and frames;
demolished portion and these emissions offset. « Internal and external glass and glazing, including framing;
Where the existing building is between 30 to 50 years old, the contribution must be calculated and discounted at 10% for every two additional years past year 30. » Fagcade materials and cladding;
In the absence of available data, the existing building can be assumed to follow modern code-compliant construction techniques for the purposes of this calculation. » Masonry (brickwork and blockwork) and stone including grout;
* Pipes and conduits, including plastic and metal;
: * Internal wall and ceiling lining including plasterboard, fibre-cement, timber cladding;
Exceptional Performance: « Roofing including tiles and sheet metal; and
‘Fhe building's upfront carbon-emissions afe atieast 20%- | o 0 i ' iey i ife Cy way- « Floor coverings for example, carpets, ceramic tile and floor panels
less-than-these of areference building;-and-all remaining- Materials used in the calculator must capture at least 90% of physical materials and 90% of financial value of building
emissions from Modules A1 — A5 are offset. products. Any
material not listed above that may be significant to the project's upfront carbon emissions must be captured.
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Guidance

L . > Alternative pathways for demonstrating compliance
Mlnlmqm_ Ex'pectatlon: . . g An alternative pathway is provided for Commercial office buildings.
juis bUIIdIng.S gnergy CEEBE RS Nil 8 Alternative pathways may be released at later stages. Project teams are encouraged to propose their own through a
reference building. o Technical Question.
For commercial office buildings
Note: An alternative pathway to demonstrate compliance is to sign and comply with a NABERS Energy rating Commitment
The project team to conduct energy simulation to determine performance and the number of points achievable. Agreement. This pathway recognises NABERS Energy Commitment Agreements where a NABERS-recognised
Independent Design Reviewer has completed a full peer review of the base building design and associated energy
ALL PERFORMANCE LEVELS performance simulation assessment.
Energy use is measured as MJ/m2/year. The below NABERS Energy Rating Commitment Agreements are accepted:
This credit defines the reference building as a building modelled to Section J requirements of the National Construction Code 2019 or later. If the building's approval Page 138 Table
is subject to a later code, that building must use the latest version. Submissions for this credit must contain: * The modelling margin is inclusive of the modelling margin for the NABERS Commitment Agreement, not in addition
The results from the energy model must include all energy consumed by base building systems. Consumption from tenant systems such as plug loads, domestic . ) . ' to. The scope of the NABERS Energy rating is base building only, and currently applies to Class 5 offices only.
Credit Achievement : appliances, and manufacturing or process loads are excluded from the calculation. ) Supm|33|on Summary via the onI|r.1e portal . The energy performance results shall use reference scenario modelling inputs, not off-axis scenario inputs. Refer to the
= Net Zero Path — _ 3 3 Refer to the Greenhouse Gas Emissions Calculator Guide for more information. :Q’Ewdencedto szpport Fla'ms made in the submission NABERS Energy Guide to Building Energy Estimation for more information.
The building has low energy Tr;e bqulgg'_Isdgnergy Ui 2 (et 2070 [2s tie 2 _ _ Minimum compliance . . E?]ggsyfiwoz:llisgf;ort' This pathway_may be used tq assess the C!as_s 5 component building total GFA. The reference pathway must be used
Energy Use BT 22.0 [|reierencebuliding. Site-wide The energy model must show the following has been met: « Extracts from specificati(;nS' x| x xIxxx]x]x]x]x for the modelling of the remainder of the building.
’ * For all buildings, each building's system and fagade must comply with the corresponding Section J requirements in the National Construction Code. That is, the N Project scope
- . e . L. * Extracts from commissioning reports; o ) _— A .
building cannot show that their facade, or any system, performs worse than the reference building even if the overall energy use reduction is 10% or more. « As built drawings of the facade: For buildings with lettable tenanted spaces, Green Star Buildings expects the building owner/developer to deliver
« For residential buildings, no individual apartment can be less than the larger number of: « Evidence of renewable energy ’generation on-site (e.g. contracts, as built drawings): and solutions within the lettable area of a building that meets the Green Star credit criteria, not the tenant. Awarding credits
— The minimum NatHERS rating stated in the code, or « Schedule identifying all on-site storage systems inst-al.led in the t,)uilding ’ for a base building cannot depend wholly on a tenant to be responsible for delivering outcomes.
— 6.5 star NatHERS rating. ' This extends to Cold Shell areas. Cold Shell areas are becoming increasingly common in the Australian market. The
On-site renewables rating tool expects that for Cold Shell areas, the base building [services] will enable the tenant to build high quality
The Minimum Expectation addresses the energy use from the building's systems and the effect of the building's fagade. Therefore on-site renewable energy spaces, meaning the delivery of outcomes is still expected.
generation systems connected behind the meter cannot be used to calculate reductions in energy use of the building for the Minimum Expectation. As such, for tenanted spaces, modelling of energy use can be based on the provision of base building systems to the
On-site renewable energy generation systems connected behind the meter can be used to calculate reductions in energy use of the building beyond the Minimum tenancy and an assumption that minimum NCC requirements will be met.
Expectation requirement for Credit Achievement and Exceptional Performance. Alternatively, if specified in leasing requirements, Tenancy Fitout Guides or similar, modelling can be based on
_ minimum requirements included in these documents.
Beeepﬂeﬂalrpepfe!ﬁmane& This guidance would need to identify (including but not limited to) the tenant's allowable internal loads (tenant lighting
‘Fhe building's energy use is-atleast 30% less than-a- 3 o and equipment power allowances), HVAC system zoning requirements (internal and perimeter zones with independent
reference-building- temperature control), HVAC system type & design capacities, and outdoor air rates.
For standalone tenant systems, projects may model based on minimum requirements outlined in leasing agreement
documentation as above.
?: Net Zero Carbon in Operations Pathway Bonus
Minimum Expectation: Nil £ This credit is part of the Net Zero Carbon in Operations path in Green Star Buildings (see page 19 in the Introduction). When the pathway is achieved, an additional
The building provides a Zero Carbon Action Plan. © Leadership Challenge point is awarded to the building for a total of 15 points for this path.
= MINIMUM EXPECTATION
Zero Carbon Action Plan
The project team must develop a Zero Carbon Action Plan for the building. The plan must be signed off by the building owner or developer and included in any
operational documents for the building.
The Zero Carbon Action Plan must include a target date by when the building is expected to operate as net zero carbon. The Zero Carbon Action Plan must cover all
energy consumption, procurement, and generation and cannot rely on procuring renewable fuels as its only solution. It must also include infrastructure provided for Applicability
tenants or future occupants such as gas installations for cooking. ; . . - . . - . .
The Zero Carbon Action Plan must be done prior to the tender phase of the project. The plan must: This c'redlt altpplles tq all building sectors.. For |ndustr|al.bU|Id|ngs .ar.1d other building typeslwhere the building owngr
 Quantify the building’s scope 1 (including refrigerants) and 2 emissions between now and 2050 without any interventions; Eoesn t [Jetaln o;:_etratlonal control of the site, the scope is all electricity and energy as required to be accounted for in the
* Quantify the building scope 1 (including refrigerants) and 2 emissions in 2050 once all interventions have occurred; E)Tg:egpytiozi credit
« Describe the changes the building is required to undertake to be net zero carbon in operation as the distinct parts of the building's systems reach end of life; . . . .
« ldentify spatial considerations and physical interventions needed to replace fossil fuel using equipment, refrigerants and infrastructure; Asmall amount of fossil fuels is allowed for cooking or e;nergency pur.polses. The total modelled energy co.nsumptlon
+ Perform a cost analysis of the potential costs and savings if the building was designed to be net zero; and from .fOSS” fugls (MJ/m2/annum) cannot be more than 1% of the bqlldlng S tpta_l modelled energy use. In this case, the
« Be signed-off by the building owner or the developer. bw!dmg appllcgnt must .buy carbon offsets equal to 5 years of fossil fuel emissions. See the Renewables and Offsets
it must also outline, if relevant: Gu.lde for.more information on acceptable offsets. . '
* A description of energy-consuming electrical, mechanical, or hydraulic systems and any refrigerants used; This credit does noF address gas use for manufacturing or research purposes. GBCA encourages pr‘OJec.t tgams to look
Credit Achievement : « Any future spatial requirements or changes to plant rooms stemming from changes to existing building systems; athow to decarpo_mse these loads as part of the dev_elopment of the project. However, as these aren't building loads,
100% of the building's electricity comes from renewable 3 3 « Any additional capacity built into the building, substations, or building systems to enable any proposed changes. This may include the capacity to accommodate  |Submissions for this credit must contain: these are not eligible fgr a markel;tltransformatlon claim.
electricity. any future additional loads, energy storage or demand response solutions which may occur or be implemented during the life of the building; and * Submission Summary via the online portal Green Star ”’.‘“T‘g Ian renewable energy e ) T .
» An upgrade or replacement timeline for the distinct systems, or system components, describing the point at which they are to be replaced with the appropriate « Evidence to support claims made in the submission Where the. building’'s energy use comes from renev.va.lbles, the Green Star certificate will not.e t.hat the buHang S rating Is
The building's energy comes _ . alternatives. Suggested evidence: valid provided the procurement_of.renewable electricity or energy cqntlnues. Sh.ould the building not continue to be
Energy Source from renewables 23.0 Site-wide CREDIT ACHIEVEMENT  Zero Carbon Action Plan with supporti id . x| x x| x x| x| x powered by renewables, the building owner can no longer communicate the rating.
' o . . . . bporting evidence; Renewable electricity
All electricity under the control of the building owner or operator must be accounted for and sourced from renewables. « Signed PPA including extracts on the length of contract; The building is considered to have all of its electricity considered as renewables if the sum of all renewable energy
Electricity use for tenant loads is excluded from this credit (see Tenant Emissions). « Evidence that the PPA or on-site generation covers 100% of electricity or energy; and generated on-site and off-site is equal to, or greater than, the total electricity use of the building annually
Both on-site and off-site renewables are acceptable. * Public commitment to the Global Commitment for Net Zero Carbon Buildings managed by WorldGBC. Refrigerants ' ' '
YVFT\?;eyg];grgiem team claims the credit through off-site renewables, the building owner must sign a renewable energy contract. The shortest contract length is: Synthetic refrigeran.ts are madg up of chemicals that have a high global warming potentigl (GWP). GWP is the relative
» Where the building is owned and managed by an entity that has signed to the Global Commitment for Net Zero Carbon amount of degradation thg re_frlgerant can cause to global W?“m'”g' Because of th|§, refrigerants must be §afe|y
Buildings managed by WorldGBC, the shortest contract length is three years. Other commitments may be acceptable dlspo§ed atthe gnd of thglr life atlgreat COSt.' In the fgture building owners ”7ay be impacted by future requirements for
through a Technical Question. safe dlsposal which mfay mc]ude |ncr.eases in penaltles.that should be considered today.. . _
The contract can be part of a corporate power purchasing agreement for a building portfolio. Alternatives to synthetic refrigerants |r_1clude nature refr_lgerants s_uch as water, carbon C.iIOXId(_i‘, ammonia and
hydrocarbons. They are currently available and are valid alternatives to current synthetic refrigerants.
Market-based method and the renewable power percentage (RPP)
Project teams can claim the percentage of renewable energy in the grid (the RPP) as published by the Clean Energy
Regulator at the date of Practical Completion of the building as off-site renewable energy supply. For further
information, refer http://www.cleanenergyregulator.gov.au/RET/Scheme-participants-and-industry/the-renewable-power-
percentage
Execeptional-Perfermanee—
—NetZero-Path— 3 0
100% of the building's energy comes from renewables.
CREDIT ACHIEVEMENT
All refrigerants from building systems or domestic appliances provided by the building must be captured in the credit. This includes where fridges or freezers are
. provided as part of a fitout package in a residential setting.
:Ej There are two pathways available:
5 « Eliminates high-GWP refrigerants from the building; or
Credit Achievement § » Offsets 100% of carbon emissions from refrigerants.
— Net Zero Path — . e EI_|m|nat|ng refrlgerants - o . . . _ . -
The building owner eliminates or offsets emissions from 3 High-GWP refrigerants must be eliminated from the building. The use of refrigerants with a GWP of 10 or less is considered to comply with the credit. Natural
refrigerants. 3 refrigerants in most cases comply with this criterion.
g Offsetting refrigerants Excluded equipment
= Emissions are calculated by multiplying the total refrigerant charge by its Global Warming Potential (GWP) for each type of refrigerant, and adding these together. Submissions for this credit must contain: Where specialty medical or manufacturing equipment exists, project teams should submit a Technical Question to the
N Where refrigerants are used in the building, adequate access for maintenance and/or replacement must be provided.  Submission Summary via the online portal ngfCA if they intend to exclude such equipment from the calculations.
. . . . sets
The building's emissions ;E;g:feedtoeszziﬂe:da'ms made in the submission Refer to the Renewables and Offsets Guide in Green Star for more information on eligible offsets.
Oth_er _Carbon gzl .re.frlgerants L 24.0 Site-wide + Confirmation that refrigerants have been eliminated from the building along with supporting documentation (e.g. X X X Refrlge.rants_ . . . . . .
Emissions remaining carbon sources mechanical as built drawings); Synthetic refrigerants are made up of chemicals that have a high global warming potential (GWP). GWP is the relative
are eliminated or offset. « Calculations showing the totél refrigerant charge to be offset: amount of degradation thg re_frigerant can cause to global we_lrnjing. Because of thi;, refrigerants must be gafely
« Evidence of purchase of offsets (e.g. contract) clearly showir;g the length of offset; and dlspo§ed at the e_nd of thglr life at_great cost_. In the ﬂ_Jture building owners may be impacted by future requirements for
 Overview of the remaining carbon emissions and evidence of their offset. safe disposal which may include increases in penalties that should be considered today.
Alternatives to synthetic refrigerants include nature refrigerants such as water, carbon dioxide, ammonia and
hydrocarbons. They are currently available and are valid alternatives to current synthetic refrigerants.
All-ether-emissionsnotecapturedin-the Pesitive-category- 2 0
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MINIMUM EXPECTATION
Minimum Expectation: > There are two pathways for demonstrating compliance with this criterion:
The building installs efficient water fixtures or uses 15% g « Follow the prescriptive approach that describes fixture and appliance efficiency; or
less potable water compared to a reference building. Nil S + Show a 15% reduction against a reference building through the GBCA's Potable Water Calculator
Multi-unit residential buildings use 10% less potable water o Either one will suffice to achieve the Credit Achievement.
compared to a reference building. Sanitary fixture and appliance efficiency
All fixtures and water-using appliances installed within the project's scope must, at a minimum, meet the following WELS ratings:
Fixture type WELS rating Submissions for this credit must contain:
Taps 6 star » Submission Summary via the online portal
Urinals 5 star » Water Use calculator
Toilets 4 star « Evidence to support claims made in the submission
. . . Showers 4 star (below 4.5L/min) Suggested evidence: .
Credit .Ac.hlevement. Clothes Washing Machine 4 star * WELS certificates; Shgred sgrwces . L . .
_— The building uses 45% less potable water compared to a . , . This credit rewards projects for reduction in potable water usage due to the use of reclaimed water from on-site
The building has low water - . . Dishwashers 5 star » Manufacturer's data; . ) ; - .
Water Use 25.0 |Jreference building. 3 3 Site-wide . . L . . . . X X X X rainwater, greywater, blackwater, stormwater or supplied reclaimed water. Bore water is not a suitable replacement for
use. o . . - + Drawing(s) for each typical floor showing isolation valves for floor-by-floor testing of the fire sprinkler system, and drawings of the water storage and re- . - ) ;
Multi-unit residential buildings use 40% less potable water Potable water reduction compared to a reference building use system(s); potable water. The Potable Water Calculator allows for the inclusion of the amount of non-potable water that is available
SEREIEE D 2 (RErEnEE UEng), The GBCA's Potable Water Calculator assists in calculating how much more efficient a building is compared to a reference building. It considers fixtures, appliances, |+ Drawing(s) clearly showing the location of all heat rejection equipment installed on the project; from a central or shared service for use within the building,
and water reuse systems. » Drawings showing the landscape design and the irrigation system, listing the name, location, and plant species zone as it appears in the Calculator;
CREDIT ACHIEVEMENT « Manufacturer's information showing that the application efficiency for the landscape irrigation system;
The building uses 45% less potable water compared to a reference building. » Manufacturer's information including backwash volume and frequency of filter cleaning; and
Multi-unit residential buildings use 40% less potable water compared to a reference building. + Drawing(s) of process cooling water usage loops.
The Potable Water Calculator must be used alongside the Potable Water Calculator Guide.
Exceptional-Performance: The building must have infrastructure for recycled water in a district or location where local council or water authorities (or similar) have planned for installation of
The building uses 75% less potable-water compared-toa- recycled water infrastructure.
reference building. 3 0
hunit] i | |
CREDIT ACHIEVEMENT
The reduction in life cycle impacts must be demonstrated through a whole-of-building, whole-of-life (cradle to grave) comparative Life Cycle Assessment (LCA), as
defined by EN 15978. All EN 15978 modules (A to D) must be included in the assessment.
The results of the LCA must be entered into the GBCA's Life Cycle Assessment Calculator, which will apply normalisation and weightings to the results to determine
compliance with the credit. Results are to be reported in the functional unit of per square metre of Gross Floor Area (GFA).
The reduction must be against the impact categories on page 154 table. Upfront Carbon Emissions credit
The credit cannot be claimed if the calculated impact in any one category increases the total normalised and weighted score for the P . i . ) . .
project by more than 10% The results from this credit can be used to demonstrate compliance with the Upfront Carbon Emissions credit.
o ) . _— - . . LCA Data
For all buildin es, a standard practice reference building as per EN 15978 must be used. The reference building must be a standard practice, code-compliant . . ) . . .
design ;Liéh%gﬁ-for-purpose forpthe !site and operatiunlg Icognditigns of the proposued builuding uriding mu pract Pl When conducting the LCA for the project, the following Green Star based inputs shall be consistent with:
Methoéjolo ' * Reference Building operational energy benchmarks as used in the Energy Use Calculator for the project for year one
Scope oy energy Use;
Whole-of-Building as defined in EN 15978. Refer to section 7.5 'The Building Model' * Reference Building Water usage as used in the Water Use credit (if targeted); and
System boundary ' ’ ' * Product-specific and industry-wide EPDs submitted in response to the Responsible products credits (if targeted).
Cradle to grave, including all life cycle modules (modules A to D) and scenarios as detailed in EN 15978. Submissions for this credit must contain: Emlssm_n factors for e!ectr.|C|ty use - . -
Functional unit - Submission Summary via the online portal If the building has a design life of 60 years or more, future energy projections assuming decarbonisation of the power
I— mpacs e ssess v epored o e e e (12) R Gross o v (GFA) b e o oo e a8 s i by )
environmenqtal impacts from Credit Achievement: Service life of permanent building elements » Evidence to support claims made in the submission then continuiny zero carbon emissions fgr the ?ollowin 30 years (divide by two again) g ’
. p_ . ) L . . The service life required by the client or through regulations, whichever is the greater. If no required service life is defined, a default Suggested evidence: .g . . : gy . y . g ) -
Life Cycle Impacts resource use over its 26.0 |]The project demonstrates a 30% reduction in life cycle 2 2 Site-wide service life of 60 vears is to be aplied « LCA Report: XIxpxpxxpxpxpxpx|xpx X x| x The same emissions factor is to be applied across the whole life span of the building. If the Energy Source credit is
lifespan than a typical impacts when compared to standard practice. Service life of rgplaceable buiIF:jF?ng c;md construction elements . Peer ReF\)/iev;/ Statement: targeted, the emissions factor for the sourced electricity may be applied for the secured contract duration. At the end of
Sl Use actual product/material design life, or refer to table 9: Indicative component lifespan of RICS professional standards and guidance, UK Whole life carbon » LCA practitioner competencies statement or LCACP certificate for practitioner and peer reviewer; the contrgct gnd for the rgmgmmg lifespan of the building, the gtandard emissions factor is to be applied.
assessment for the built environment (2017) . Standard Practice Reference Building Documentation: and If the design life of the building is shorter, future energy projections must be calculated for both the reference and actual
LCA Data ' « Actual Reference Building Document%tion ’ LCA models in accordance with RICS (2017) Section 3.4.2 Future energy projections — Decarbonisation of the energy
The selection of data must be based on EN 15978. Data quality shall be reported and peer-reviewed. Elfjfpeilfs of the Zero Carbon Action Plan
Use of locally based data, preferably EN15804 compliant Environmental Product Declarations (EPDs), shall take precedence over . . .
eneric or global data, where available unless it is for imported products The effects of the Zero Carbon Action Plan cannot be taken into account in the LCA model.
%uality Assurance ' ' Standard practice reference building
The LCA report must comply with quality assurance requirements by meeting one of two options: This pathway shall .be adopted for a.‘” pundlng ypes. . . . .
Option A The standard practice reference building shall be agreed through consultation with structural, mechanical, electrical
* The report produced by an LCA Certified Practitioner; and and architectural p.rofessmnals. . . . -
- Subject to organisational quality assurance, which has been certified in accordance with ISO9001. The GBCA LCA Peer The Reference Building shall be representative of standard practice for a building of the same characteristics of the
Review Checklist is to be completed by an independent professional and included in the submission. project.
Option B
* The report produced by an Experienced Individual; and
* Peer reviewed by an LCA Certified Practitioner or independent Experienced Individual, with a completed GBCA LCA Peer
Review Checklist.
Refer to the Definitions section for competency requirements.

PLACES

MINIMUM EXPECTATION

The project must meet both criteria listed below:

» Changing facilities

* Accessible, inclusive, and located in a safe and protected place

Changing facilities

The design of the shower facilities must be appropriate to encourage their use. The project team is expected to justify how their
location, locker sizes, privacy requirements, and size meet this aim.

Showers

The building must install showers and lockers based on the occupancy of the building:

Occupants Showers

0- 49 1 Unisex
Minimum Expectation: = 49 -50 2
The building includes showers and changing facilities for Nil g 100 - 200 4
building occupants that are accessible, inclusive and O 200+ Additional 1 per 200 occupants above 200
located in a safe and protected space. 2

All showers must be at least 900m x 900m to enhance usability. Showers and bathrooms provided to meet statutory accessibility

requirements do not count towards the minimum showers required to meet this Minimum Expectation.

Lockers

One locker must be provided for every eight staff occupants. The lockers must be secure and located in the changing rooms.

Lockers provided within tenancies, not in changing rooms, do not count toward this credit.

Accessible, inclusive, and located in a safe and protected place

Upon accessing, pedestrians and cyclists must be protected from the elements and other vehicles. Access must be safe, with consideration given to avoiding steep
gradients, surface grip levels and visibility around tight corners.

Access to the facilities must be well lit between entryway to bike parking, all amenities and lift lobbies and main access points to the building.

All regular building occupants must have easy access to lockers, showers, and building entry. Occupants must be able to find the facilities thanks to clear signage
throughout the building and access points.

CREDIT ACHIEVEMENT

T:;etrggﬁi:?]g rcnyl:jits(t:(f);?:irl)ilt)i/e\g!th the criteria below: This Minimum Expectation applies to all building types except residential.

» Developing a sustainable transport plan; Occupancy rates
- . . .. o . ’ When calculatina occupancy rates. if the proiect desian occupancy values are available prior to issuina of Tender

MINIMUM EXPECTATION
Applicability
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Note: details below are provided as a guide only, where required the project team shall refer to the Green Star Buildings V1 for further details.

Responsible Party

CATEGORY /

CREDIT OUTCOME CREDIT CRITERIA

Requirements Submission Content Guidance

POINTS AVAILABLE
POINTS TO TARGET
Nominated Area

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

ESD Consultant
Civil Engineer / Contractor

Building owner

Head Contractor

Project Architect
Structural Consultant
Mechanical Consultant
Electrical Consultant
Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor
Acoustic Specialist
Urban Planner

Quantity Surveyor

* Reducing private venhicle use; and

» Encouraging walkability.

Cyclist facilities

The building’s access must prioritise walking and cycling options. This means the building’s access must be well lit, weather
protected, and separated from vehicles. The building must also include access to cyclist facilities that are separated from the primary

documentation, these take precedence. When these are not available, the project should use the design occupancy
(staff) estimation for their Development Application.

Location of changing facilities

Facilities can be provided within the building’s boundary, or outside. If the facilities are outside the site boundary, they
must be within a reasonable walking distance, under the control of the building owner and be accessible to all building

vehicle entrance to ensure safety. Submissions for this credit must contain: . . o . : . : )
- - ) . - - . . - . . . occupants (depending on the users being served by those facilities). Reasonable walking distance is defined as a five-
Cyclist facilities must have signposted access to the changing rooms amenities as per the Minimum Expectation. The cyclist facilities » Submission Summary via the online portal minute walk or less
must ensure the cycling equipment is safely secured. The amount of cyclist facilities is to be informed by the Sustainable Transport « Evidence to support claims made in the submission Chanain facilitieé
Plan. * Movement and Place Calculator 9 .g - . . - .
S . . . _— . . - . . . i The design of the shower facilities must be appropriate to encourage their use. The building should consider features
The building’s design and In a residential building, the access points must connect to the relevant cycling storage facilities. If these are at a unit level, the project Suggested evidence: N . : . ) o L
. , e . such as ironing boards, iron, hanging racks, power points, mirrors, facial lighting and any other facilities to encourage
location encourages team must show how the access won’t be blocked by strata at a later date. Minimum Expectation . ) S . . . . . . .
h . ) . . . . —— uptake. The project team is expected to justify how their location, locker sizes, privacy requirements, and size meet this
Movement and Place occupants and visitors to 270 Site-wide Sustainable transport * Transport Drawings showing the provision and location of changing facilities; < Ik Ik aim
use active, low carbon, and ’ The project team must prepare and implement a Sustainable Transport Plan. The requirements or recommendations made in the Sustainable Transport Plan must |+ As built drawings showing the number and size of showers, and of lockers; and CREDIT ACHIEVEMENT
mass transport options then be reflected in the design of the building’s facilities and ongoing operational processes. « Site drawings or as built drawings showing how the changing facilities are safe and protected. Suitably Qualified Transport Planner
instead of private vehicles. As a minimum, the Sustainable Transport Plan must include the following: Credit Achievement .y I P . e . _—
s . . . . . . . . . The suitably qualified transport planner shall hold a relevant tertiary qualification (including, but not limited to,
* A definition of the typical mode share of the development location and development type; » Sustainable transport Plan including a site-specific transport assessment; . . . - . . )
- . . . . . . . S architecture, engineering, sustainability and planning) and comply with at least one of the following:
* A target mode share for the development that prioritises active and mass transport modes, and recommendations on how to achieve them; » Site plans showing how pedestrian access has been prioritised; « Minimum five vears' experience in transport blanning:
* Outline of how other modes of transport (carpooling, electric vehicles, and drop-off points) will be encouraged over private vehicle use; + As build drawings showing the number and location of cyclist facilities; and y P portp 9

» Has co-authored at least five building Sustainable Transport Plan / Green Travel Plans or similar; or

» Chartered member of a relevant industry body.

Calculating amenities

Where possible, connections between the building and amenities should have shade and shelter along the route, as
well as be well lit and safe. Major obstructions, such as highways, limit an individual’s capacity to walk. As such, where
those are found, they act as virtual barriers, and, unless the crossing is within the 400 meters, all amenities beyond the
obstruction cannot be counted.

Amenities that are similar in nature to that of the development cannot be considered for purposes of this credit. For
example, an educational project cannot claim a nearby educational facility. Where there are two or more of any one
amenity, this will count as only one amenity. For example, three food and beverage shops will only count as one
amenity, four convenience stores will only count as one additional amenity, etc.

« [dentification of future projects which may change or influence mode share (such as planned, or under construction infrastructure) and the year of completion for * Manual calculations showing proximity to amenities.
the new infrastructure; and

* Roles and responsibilities for implementing, monitoring, and auditing the Sustainable Transport Plan in the building's operational phase.

The transport plan must be prepared by a suitably qualified Transport Planner.

The building must include the following:

« Car sharing parking spaces must include an electric vehicle connection, regardless whether the vehicles are electric at the time of practical completion;

* Infrastructure to allow for future of electric charging to each parking spot in the parking area. This means ensuring the

building has EV distribution boards to allow for allow for future connection for EV’s. These distribution boards must be located so that no connection requires a cable
of more than 50m from the parking bay to the connection.

* The building must be fitted with an EV load management system. The EV load management system must be capable of determining how and when the electric
vehicles should be charged to minimise building peak power demand whilst ensuring the vehicles are charged.

3 3 Reducing private vehicle use

Using the inputs from the Sustainable Transport Plan to complete the GBCA's Movement and Place Calculator, the building’s design and location must be shown to
reduce emissions from transport, encourage mass transport use, and reduce vehicle kilometres travelled compared to a reference building. The changes must be as
follows:

* Emission reduction (40%);

* Active mode encouragement (90%); and

* Vehicle Kilometres Travelled (VKT) reduction (>20%)

Encouraging walkability

The building’s design and location must encourage walking to and from a number of amenities. This means designing roads within the building boundary to
prioritise pedestrians, and either providing within, or being located close to, a number of amenities.

Roads

If there are roads within the building boundary, the design must prioritise pedestrians over vehicles. Roads should be designed to be

low speed (10km/hr). Pedestrians must have the right of way, and road design must encourage this.

Amenity diversity

Occupants should have access to a diversity of amenities across the below eight categories. There must be at least 10 amenities across five categories within 400m
radius of the building, as determined by Google Maps or other mapping services.

* Grocery: e.g. Convenience stores, supermarkets;

* Health and wellbeing — e.g. dentist, doctor, psychologist;

» Food and Beverage: e.g. cafes, restaurants, bars;

* Retail: e.g clothing, homeware, hardware, book, gift stores;

» Bank Services: e.g. banks, credit unions;

» Education and Childcare: e.g. Primary, secondary, tertiary or childcare facilities;

» Recreation: e.g. movie theatres, fitness centres, swimming pools;

* Public facilities: e.g. Libraries, local or state government service centres; and

* Qutdoor facilities: e.g. Playgrounds, parks

Credit Achievement :

The building’s design and location prioritises walking,
cycling, and transport options that reduce the need for
private fossil fuel powered vehicles.

Applicability

For multi-unit residential projects, public space may not be desired byresidents. Some developments may provide
communal/shared spaces for residents and visitors, but not completely public spaces. This is acceptable for residential
projects only.

Existing space

Existing communal space prior to the building cannot be considered. The purpose of this credit is to create new

CREDIT ACHIEVEMENT communal spaces.
The project must meet both criteria listed below: Design for enjoyment
* Provide new publicly-accessible spaces that are enjoyable and support community activity and interaction are provided. The building can demonstrate that provided spaces are enjoyable through Design Plans, Landscape Plans and Design
« Deliver an Activation Strategy to facilitate initiation of placemaking activities. Report (or equivalent), which describe and demonstrate:
Publicly accessible spaces * Application of Crime Prevention Through Environmental Design (CPTED) principles, and design initiatives to support
Communal or public space must be provided to the following extent: safety;
Building type Building size (m2) Communal space requirements (m2) * Inclusive design elements;
All building types except residential =>1,000 0.25 m2/ occupant or 2.5% of GFA, whichever is greater « Design for people and usage, demonstrating spatial flexibility/adaptability, potential uses/activities in spaces and
Residential with mixed use All 1.75 m2 / dwelling (minimum of 250 m2) modes ofoperation, and day and night uses;
Submissions for this credit must contain: » Placemaking/Place activation approaches;

The communal or public space must: » Submission Summary via the online portal » Accommodating retail/commercial activity (cafés etc.) and more open public usage;

Credit Achievement : » Accommodate community-based activities; « Evidence to support claims made in the submission * Providing a range of experiences: refuge, openness and enclosure;

The building provides places The building delivers memorable, beautiful, vibrant » Have capacity and flexibility to operate in multiple modes of usage; Suggested evidence: * Providing comfort and amenity: seating, shading and shelter from the elements; and
Enjoyable Places that are enjoyable and 28.0 Jcommunal or public places where people want to gather 2 2 Site-wide » Demonstrate relevance of the space for local people (demographics, social profile, current needs); « Site plans showing the size of public or communal spaces; x Ix |x » Demonstrate materials and products of high quality and durability.
inclusive. and participate in the community. The spaces are » Demonstrate the space has been designed for enjoyment; and * Letter from the building owner confirming the space is publicly accessible and may be used for free; Scope of credit

inclusive, safe, flexible and enjoyable. * Be available to the community to use for free. It must be clearly demonstrated that the spaces are publicly accessible.  An overview of how the public or communal spaces comply with the requirements (e.g. flexible); The base building provides the foundations of Enjoyable Places. Tenancies can affect the experience and enjoyment of
Activation strategy + A narrative of how the spaces have been designed for enjoyment; and places, through:
An activation strategy must be provided to ensure placemaking continues after practical completion. The strategy must demonstrate how the future occupants and |+ Activation strategy. * The nature of frontages to new places;
the wider community can contribute to the place activation, addressing the following: » Occupation or habitation of places for commercial purposes; and
* The target of the activation activities; « Activation outcomes (contributing to activity).
» How the activation will be funded and managed for the first 12 months of operation, and be sustained beyond those months; Tenant engagement is encouraged to fully achieve the desired outcome. However, there are no requirements for
* Estimated timing of activation; tenants for the purposes of this credit.
* Potential suppliers, facilitators or initiators of placemaking activation activity commencement; Enjoyable Places design
» How the building occupants and the wider community will be encouraged to initiate activations e.g. communication channels and support network; Sources to support designing high quality, enjoyable places can be found below:
» Demonstrate how the strategy can be further implemented by the future tenants and occupants; and » Government Architect New South Wales: Better Placed
* Assign roles and responsibilities for implementation of the strategy, including evaluation and monitoring. https://www.governmentarchitect.nsw.gov.au/resources/ga/media/files/ga/strategy-documents/better-placed-a-strategic-
The strategy must be included as part of the building's handover to ensure implementation in operation. design-policy-for-the-built-environment-of-new-south-wales-2017.pdf

» Government Architect New South Wales: Implementing Good Design
https://www.governmentarchitect.nsw.gov.au/resources/ga/media/files/ga/discussion-papers/discussion-paper-
implementing-good-design-2018-03.pdf

» Government Architect New South Wales: Evaluating Good Design
https://www.governmentarchitect.nsw.gov.au/resources/ga/media/files/ga/discussion-papers/discussion-paper-
evaluating-good-design-2018-03.pdf

CREDIT ACHIEVEMENT

There are two pathways for demonstrating compliance with this credit: Urban context analysis

» Urban Context Report and public realm interface design; or There are many planning policy documents, design guidelines and other reference documents which provide guidance
* Independent design review for responding to context and building frontage. These tend to be at the local government or regional/state government
Either one will suffice to achieve the Credit Achievement. level, so differ from place to place. However, the overarching principles are generally consistent.

Urban context analysis Examples include:

Urban Context Analysis * Better Placed — Integrated Design Policy for the Built Environment of NSW;

The building must provide an urban context report that outlines the urban context of the development and the design responses. The report must include:

» Urban context analysis:

— Assessment and analysis of the local setting and wider urban context. This must include physical, social, cultural and economic factors;

— Qutline any planned changes to the local area (for example if located in a growth zone) and the project’s design response to those. This may include Local or State
Government’s vision for the area; and

— Identify any local challenges which the building can contribute to address.

« Evaluating Good Design (NSW) provides 9 Criteria for ‘Better Fit’ (page 5);

* Central Melbourne Design Guide provides quantified requirements for extent of active frontage and ground-level floor
space; and

 Urban Design Guidelines for Victoria include a Buildings chapter with guidance for interfaces

Public realm interface

The building con contribute positive to its context by providing well designed active frontages. The building's frontages

Submissions for this credit must contain:

» Submission Summary via the online portal

+ Evidence to support claims made in the submission
Suggested evidence:

Urban context analysis

The building’s design makes * Extracts from the urban context analysis, or various relevant reports that address requirements from this credit;

: : " L Credit Achievement: * Design responses: . . . ; . can be articulated by:
Contribution to . g - As buil h how the buil h ;
| af;;;'\éftizmr&g:gon el 590 |the building’s design contributes to the liveability of the 2 2 Site-wide — Demonstration of the design responses to the urban context analysis; and ] Afczﬁ:czr:fz:;r;ivrv]mfz:omm?heomui?:;ﬁ:% tr:;:sgzse;? tn & urban context report; and x [x Ix x| |* Providing visual and physical permeability on ground level frontages;
Place g P wider urban context and enhances the public realm. — Demonstration that the that the public space is not negatively impacted by the proposed design. g gihep on- * Using designs, materials, colour, and details to break long sections to make it attractive to walking;

environment. Design review panel
+ Evidence to demonstrate that a design review process has been undertaken;

* Details of the panel members and their experience relevant to this credit’s requirements; and

e A Aarlaratinn fram tha nraiart annliratinn ~anfirminn that tha Aacinn raviaw nanal maate tha indanandancyv raniiiramante

Independent Design review
Design reviews are held at key points in the development of the design. At a minimum, these must occur as follows:
» Design Review during concept/schematic design stage, to ensure that proponents can take advantage of the advice offered at a time where the design is flexible

» Having sidewalks around the building to encourage safe walking and cycling activities, as well as provide shading for
pedestrians and other activities, particularly with trees; and
* Designing entrances to be welcoming and to contribute to the public realm.
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CREDIT

OUTCOME

CREDIT CRITERIA

POINTS AVAILABLE

POINTS TO TARGET

Nominated Area

Requirements

enough to accommodate change without impacting on time and cost constraints;

» A subsequent review when the design has been further progressed. This review session will typically occur during design development; and

« At building permit stage (after development approval) a further check must take place by the Design Review Panel Chair or delegate, to ensure that the final design
reflects approved development application and any relevant conditions related to design quality.

Composition of the Design Review Panel

As a minimum the Design Review Panel must be comprised of one panel chair and two panel members. Members of the panel must:

* Possess project-relevant skills and experience;

* Be recognised experts in their discipline, with a minimum of 10 years’ experience;

* Be registered by a relevant professional peak body and be bound by that institutes’ code of ethics in relation to objectivity,integrity and accountability; and

» Have expertise relevant to this credit.

Alternate documentation can also be used by project teams to demonstrate compliance.
The key requirement is that evidence is provided to support each claim made within the Submission Summary.

GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS)

Submission Content
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Building owner

Head Contractor
Project Architect
Structural Consultant
Mechanical Consultant
Electrical Consultant

Responsible Party

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor
Hydraulics / Fire Contractor
ESD Consultant

Landscape Consultant / Contractor

Ecologist
Acoustic Specialist

Urban Planner

Civil Engineer / Contractor
Quantity Surveyor

INTEGRATED)

IGS s
SERVICES

Guidance

Example of negative impacts

Negative impacts that could be captured in the Urban Context Analysis include wind, noise and shade generation, light
pollution, and the urban heat island effect. If the Heat Resilience credit has been achieved, it does not need to be
included in the Urban Context Report for the purposes of the Contribution to Places credit.

Relationship between Contribution to Place and Enjoyable Places

The key difference between the two credits is that Contribution to Place deals with the surrounding areas of the
building, while Enjoyable Places deals with areas on-site. Should projects target both credits, it is encouraged to
consider how the building’s designs may negatively impact the public spaces provided under the Enjoyable Places
credit.

Culture, Heritage
and Identity

PEOPLE

Inclusive

(Practices)

Construction Site

The building reflects local

culture, heritage and identity.

The builder’s construction
practices promotes diversity
and reduces physical and
mental health impacts.

30.0

31.0

Credit Achievement :

The building’s design reflects and celebrates local
demographics and identities, the history of the place, and
any hidden or minority entities. This celebration was
arrived through meaningful engagement with community
groups early in the design process.

Minimum Expectation:

During the building’s construction, the head contractor
provides gender inclusive facilities and protective
equipment. The head contractor also installs policies on-
site to increase awareness and reduces instances of
discrimination, racism and bullying.

Nil

To Comply

Credit Achievement :

The head contractor provides high quality staff support on-
site to reduce at least five key physical and mental health
impacts relevant to construction workers. They must also
evaluate the effectiveness of their interventions.

Site-wide

Site-wide

CREDIT ACHIEVEMENT

There are two pathways to achieving this credit:

» Community led design responses; or

* Independent design review.

Either one will suffice to achieve the Credit Achievement.

Community led design response

The project team must show that they have undertaken local analysis to identify culture, heritage and identity unique to the project site and area. The project team
must undertake community engagement as part of this local analysis. As a result of community engagement, the project must reflect local identity, culture and
heritage in the design of the building in a publicly demonstrable way. This can be achieved through:

» Community art or placemaking projects;

« Selection of suppliers/designers of artwork or cultural elements;

« Building elements that tell stories of the past and heritage; and

» Spaces and uses that reflect the local identities.

Independent Design Review

Design reviews are held at key points in the development of the design. At a minimum, these must occur as follows:

» Design Review during concept/schematic design stage, to ensure that proponents can take advantage of the advice offered at a time where the design is flexible
enough to accommodate change without impacting on time and cost constraints;

» A subsequent review when the design has been further progressed. This review session will typically occur during design development; and

* At building permit stage (after development approval) a further check must take place by the Design Review Panel Chair or delegate, to ensure that the final design
reflects approved development application and any relevant conditions related to design quality.

Composition of the Design Review Panel

As a minimum the Design Review Panel’ must be comprised of one panel chair and two panel members. Members of the panel must:

* Possess project-relevant skills and experience;

* Be recognised experts in their discipline, with a minimum of 10 years’ experience;

* Be registered by a relevant professional peak body and be bound by that institutes’ code of ethics in relation to objectivity, integrity and accountability; and

» Have expertise relevant to this credit.

MINIMUM EXPECTATION

The head contractor must ensure the following is provided, or available, on-site:

» Separate gender inclusive bathroom facilities and changing amenities with a high degree of privacy; and

« Diverse gender-specific fit-for-purpose personal protective equipment (PPE) for diverse body sizes and types.

The head contractor must:

* Implement policies to address issues of discrimination, racism, and bullying on-site;

* Introduce on-site redress procedures for any relevant breaches, and corrective measures to be put in place should any incident be identified;

* Empower a diverse lead team to manage these policies on-site, and

* Provide training to all contractors and sub-contractors on these policies (as per below).

The head contractor must provide the following training to 95% of all contractors and subcontractors present on site for at least three days:

* Information on drug and alcohol awareness and mental health; and

* Information on policies implemented on discrimination, racism, and bullying on site.

CREDIT ACHIEVEMENT

The project must comply with both criteria listed below:

* Needs analysis; and

» Physical and mental health impacts.

Needs analysis

The programs or solutions can be implemented directly by the head contractor or through partnerships with mental and physical health organisations.
The responsible party should carry a needs analysis of site workers and contractors to determine appropriate actions. The policies and programs should be relevant
to all construction workers on site for the full duration of construction. A mix of programs is acceptable throughout the duration of construction period.
» The programs must cover at least 80% of the workforce that have attended the site for more than three days from commencement on site to practical completion.
Physical and mental health impacts

The head contractor must show that they have introduced programs and solutions to address at least five of the following:

* Suicide prevention;

* Healthy eating and active living;

* Reduce harmful alcohol and tobacco consumption and avoid drug use;

* Increased social cohesion, community and cultural participation;

» Understanding depression;

* Preventing violence and injury;

* Decreased psychological stress; and

* Finding fulfilment at work or mindful meditation.

Evaluating the program’s effectiveness

The project must provide an evaluation report to the client and sub-contractors with the following information:

« Information on the programs or initiatives that were delivered, including information on dates, attendance, and available languages; and

* A review on whether the programs delivered the intended outcomes including recommendations for improving future delivery of these programs.

the buildings designs.

Submissions for this credit must contain:

» Submission Summary via the online portal

« Evidence to support claims made in the submission

Suggested evidence:

Community led design responses

* Culture, Heritage and Identity Report outlining key findings of the local analysis and how community engagement activities
influenced the design; and X
* As built drawings, site drawings, architectural drawings showing how the culture, heritage and identity is incorporated into

Design review panel

« Evidence to demonstrate that a design review process has been undertaken;

* Details of the panel members and their experience relevant to this credit’s requirements; and

+ A declaration from the project application confirming that the design review panel meets the independency requirements.

Submissions for this credit must contain:

» Submission Summary via the online portal

« Evidence to support claims made in the submission

Suggested evidence:

Minimum Expectation

* Description of the types of PPE available to construction workers;

« Evidence of purchase of appropriate PPE; and

« Extracts from relevant policies that address discriminating, racism and bullying.

Credit Achievement

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

+ Evaluation report of the effectiveness of the training;

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

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

Local analysis

It is recommended that projects undertake an analysis of the local community in order to identify culture, heritage and
identity unique

to the location. This analysis should inform the projects' strategy and design as early as possible, preferably before
Development

Application (DA). This is to ensure that the research can meaningfully be integrated into the building design rather than
being an

afterthought e.g. spatial designs or land uses that reflect the local culture and identity is preferable to an add-on graphic
design on a

facade.

The culture, identity and heritage reflected in the building are likely to be those of the past and present. Future users,
occupants and

the property owner/manager may have different views and the place should be designed so that it can evolve with them.
Community engagement

To achieve meaningful engagement, it is recommended that engagement activities commence as early as possible (i.e
before

Development Application) so that the community is involved from the beginning of the project. Engaging the community
after most of

the decisions are made means their input is unlikely to be reflected; and it is more difficult to obtain the community’s
buy-in.

Guidance tools such as the International Association for Public Participation (IAP2), can be used to influence
community engagement

activities.

While it is recognised that demonstrating deep engagement is difficult and relies on qualitative rather than quantitative
assessment,

there are success factors that can be used to guide the project team during the engagement process. This will be
helped by a focus

on:

* Depth of research on community groups and members to be engaged;

* Diversity of individual participants and groups who were engaged;

* Rigour in the data collected from community engagement; and

« Extent to which community engagement influenced the project.

The local community engaged pre-DA and pre-occupation can be different from the actual users or occupants. The
purpose of the

engagement is not to respond to self-interests of the individuals, but rather to gather data and insights on what is
important to the

existing community and to build on those values and aspirations. Future users, occupants and the property
owner/manager may

have different views and the place should be designed so that it can evolve with them.

Culture, heritage and identity report

The Culture, heritage and identity report should include details of the local analysis and outline how community
engagement informed

key design responses including:

« List the various community groups in the area, including hard-to-reach groups, and identify stakeholders by relevant
categories (e.g. business, residential, interest groups, government);

» How the engagement data influenced the building design and programming, with supporting evidence; and

» How decisions were fed back to the community groups that participated in the engagement activities.

MINIMUM EXPECTATION

Gender inclusivity

This Minimum Expectation is seeking to remove physical barriers to participation in the construction workforce for
different groups, particularly women who represent less than 2% of the construction and building workforce
(https://tradeswomenaustralia.com.au/).

The provision of gender inclusive bathrooms and changing facilities are a minimum. Should the building’s construction
identify opportunities to provide additional facilities and gender-specific PPE to celebrate diversity, they should be
pursued. Where this is the case, the building may seek an additional point(s) in the Leadership category, under
Market Transformation.

CREDIT ACHIEVEMENT

Criteria definition

When training and policies are developed, consideration should be given to the method and form of delivery to address
cultural and anguage barriers.
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Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Project Architect
Structural Consultant
Mechanical Consultant
Electrical Consultant
Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

Acoustic Specialist

Civil Engineer / Contractor
Urban Planner

Quantity Surveyor
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Disadvantaged and under-represented groups

This credit addresses groups such as, but not limited to:

« Aboriginal and/or Torres Strait Islander people;

* Women in non-traditional roles/ professions;

* Apprentices;

* Those from a culturally and linguistically diverse (CALD) background;

* Long-term unemployed;

» Refugees and asylum seekers;

« Ex-offenders; and

* Disabled.

A person who is represented by many groups may contribute more than once.

Eligible construction procurement

The following definition of construction from the Victorian Social Procurement Framework is being used.
Dollar spent relates to activities including: any construction, maintenance, rehabilitation, alteration, extension or
demolition of any improvements on land. It includes dollars spent on:

* Design and construction;

2 0 » Tendering processes;
* Project delivery; and
* Contract administration.
Eligible Aboriginal procurement
Eligible spend includes Aboriginal employment, engagement of Aboriginal-owned businesses, education and training,
and engagement or consultation with Aboriginal organisations or businesses.
Accreditation organisation(s)
The accreditation organisations (i.e. Supply Nation, Social Traders and BuyAbility for example) provide advisory
services to help projects identify opportunities for suitable spend and can provide data demonstrating social impacts.
Fhebuilding’s-construction- Workforce targets
faeilitates-workforee- When developing targets related to workforce, the project should consider the local conditions as well as the project

Procurement&- participation-and-economic- | o o NIA < | x size.

Wotkforcelnelusion [|develepmentof- A demographic study will inform targets to be developed. Government sources such as the Australian Bureau of
disadvantaged-and-under- Statistics; the NSW Department of Communities and Justice; and the National Centre for Vocational Education provide
represented-groups— useful statistics and data to help develop project specific targets.

When developing workforce targets the following principles are recommended:
« Allow flexibility in the targets so that they can be adapted depending on the project phase and life-cycle;
* Ensure targets and requirements in the Workforce Inclusion Plan can be contractually enforceable;
* Provide value to target group and project; and
* Ensure they are realistic, and thus while aspirational, can be achieved.
Engagement with employer providers is recommended to better understand local supply and development needs.
While the following list is not exhaustive, it can be used to guide the project:
* Aboriginal Employment Strategy;
* Apprentice Employment Network;
» Refugee Settlement Program; and
* National Association for Women in Construction.
commeree- Working with the procurement team during the development of the Workforce Inclusion Plan is important, as integration
into the overall Procurement Strategy/Plan for the project is the mechanism by which workforce targets can be
implemented.
Incorporating targets into contracts
Exceptional-Performance: To ensure the successful implementation of the strategy, the project should incorporate social procurement and/ or
Through-the implementation-of a social procurement- workforce targets into key contracts. Contracts should state require data collection requirements, monitoring and
ildi 1 - reporting requirements, and a framework for incentivising the achievement of targets.
Social procurement
Social procurement is being driven at a State level by a number of governments. The Victorian Social Procurement
Framework is considered a best practice guide that can be used by projects when developing and implementing their
Social Procurement Strategy/ Plan. Other existing guidelines include:
« Social Procurement in NSW; and
* Insights into Social Procurement: From Policy to Practice.
Early engagement with procurement professionals and identified supply chain are important success factors.
. . CREDIT ACHIEVEMENT GUIDANCE
Credit .Ac.hle.veme-nt: . : To be compliant, the building’s design and construction must be able to be navigated and enjoyed by stakeholders of diverse ages, genders, and abilities (for Submissions for this credit must contain: On.gomg .m_anggement - . _— S .
Th? building is designed an.d cqnstructed to be inclusive to] 2 2 example physical, sight, sound, mind, spectrum). This applies to common spaces, bathroom facilities and amenities provided within the building. This must include: J* Submission Summary via the online portal This c_rgdn Is aimed at pr.0\./|d|ng an accessible building beyonq legislative re.‘qwrements.
adiverse range of people with different needs. » Equal access to the building: Provide equitable, appealing, safe, and secure access in a manner that does not segregate or stigmatise users through all principal |+ Evidence to support claims made in the submission In ad.dl.tlon tothe aboye, itis strongly recommendgd the fOHO\.ng a}lso. oceur: .
entrance points and main thoroughfares inside and outside the building; Suggested evidence: ) Tra!n!ng for the project dgvglopment t_eam on unlv_gr_sal design principles and project goals,
« Diverse wayfinding: Introduce visual, physical, olfactory, and auditory solutions to help individuals navigate the site in a safe and enjoyable manner; and Credit Achievement ) Tran?n_wg for the f“‘“fe bglldlng operations and facilities management tea_m on the design features_that enable .
S . , . . . . . . . . . _— inclusivity, how to maintain them properly, and how to respectfully work with all stakeholders to assist them on their
The building is welcoming to * Inclusive spaces: Introduce internal and external spaces for a diverse range of users, including parents, family restrooms, emergency rooms, quiet rooms and * As build drawings showing equal access to the building; needs: and

Design for Inclusion |adiverse population and is 34.0 Site-wide social interaction rooms. These rooms must be accessible to all users. « Evidence of diverse wayfinding, including photographs; and x| x| x D ,I licies for th int f the building t f inclusi Th lici hould includ

welcoming to their needs. EXCEPTHONALPERFORMANCE- * As build drawings showing inclusive spaces. evelop palicies for the maintenance of ine bullding fo ensure a focus on Inclusiveness. 1hese policies should Include
. o e g _ . . o . . . . . staff training, cleaning procedures, rapid response for maintenance issues, and how to manage emergency situations

. (for example, how to support the evacuation of different types of disabled person(s) in a fast and safe manner).
Needs analysis

How the needs analysis is completed depends on the project and stakeholders — the end-use, types of users, who is

. . . . 1 . undertaking the analysis and why the analysis is being done. Project teams will need to describe the needs analysis
9 g. gergrot and how this contributed to the project’s design solutions. The needs analysis may be formal and extensive, or informal

and focused, depending on the project-specific circumstances.
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MINIMUM EXPECTATION

The Minimum Expectation is met where:

« At the date of purchase or option contract, the building, infrastructure, or construction works do not clear:

— Old-growth forest,

— Prime agricultural land,

— Any wetland listed as being of ‘High National Importance’,

— Aspects considered ‘Matters of National Significance’ listed under the Environmental Protection and Biodiversity Conservation Act (1999) regardless of whether
they have been referred to the Federal Environmental Minister for consideration and assessed as a 'controlled action’ or not.

« If the project site is adjacent to the above, or within 100 meters, or the site contains the above and these are being protected, the construction and future operations
of the site takes measures to reduce their impact to the above as follows:

GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35

GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS) ‘ NIEGHATEC
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Head Contractor

Project Architect

Structural Consultant

Mechanical Consultant
Electrical Consultant

Responsible Party

Landscape Consultant / Contractor

Hydraulics / Fire Contractor
Ecologist

Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor

ESD Consultant

Acoustic Specialist

Civil Engineer / Contractor

Urban Planner

Quantity Surveyor
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Guidance

Minimum Expectation: = — Both .the Water.way.s Protection Credit Achievement and the Credit Achievement for this credit is met, and
The building was not built on, or significantly impacted, a Nil g — The light p°|,IUt',°n impacts are managed, and o )
site with a high ecological value. g - Whgrg the site is next. toa weltland (as abov&la)., by also pgttlng in p!ace Wetland Protegtlon Measures. . . N .
[ The Minimum Expectation applies to the condition of the site that existed at the date of site purchase or option contract (previous condition of the site).
In cases where the site has been owned by the current owner for more than five years (from the project’'s Green Star registration
date), the requirements are applied to the state of the site that existed at least five (but not more than ten years) prior to the project’s Green Star registration date.
Managing light pollution impacts
Light pollution to neighbouring bodies
The project team must demonstrate that all outdoor lighting on the project complies with AS 4282:1997 Control of the obtrusive effects of outdoor lighting. MINIMUM EXPECTATION
The conditions apply to all boundaries, apart from boundaries with roads. The boundary shall be taken as the site boundary, with no setback and no consideration EPBC Act
of the location of adjacent buildings (i.e. worst-case scenario). . . . o . . .
The following values from Table 2.1 of AS 4282:1997 must be applied: Er;ilc;;emagfXg;rissrorlrg:jn\;v:neéher the project site is subject to approval under the EPBC Act by referring to their
* For Class 2 buildings.(residential), .the c.ompliance is ff)r colgmns 4 and 5 as per Table 2.1 of AS 4282:1997; or Wetland assessment and protec-tion
}Eg;gﬁ:;i:ﬁ; :;Irl]dpl{;gvs\,iirr:(;)n(;tr:??ee_n;f(lj)’pt;];_i?jr:;s\l,:,a:ezeu:?ear:er:ﬁ;co'umn 3 as per Table 2.1 of AS 4282:1997. Su bmis:si(.)ns for this crgdit mus'F contain: For the purp'os<.a.s of this credit, a wetland.is consiQered of ‘High National Importance’ if it is:
Light pollution to night sky » Submission Summary via the online portal » Deemed significant under a state or national register; or
] o . - . . . + Evidence to support claims made in the submission * A listed wetland under:
It must be demonstrated that one of the following specified reductions in light pollution has been achieved by the project. . ) . )
« Control of Upward Light Output Ratio (ULOR): or SL.Jg'gested ewdenge. - :I'he.Ramsar Convention on Wetlan.ds, or .
. Control of Direct llluminance. Minimum Expectation — ‘A Directory of Important Wetlands in Australia’.
. - . o N . . I * Extracts from the Development Application. Where the project site does not impact on any wetlands of ‘High National Importance’, the project is deemed to comply
This covers all external lighting of a project. In addition to other types of external lighting, for the purposes of this credit, luminaires ) . . - ) L .
o . . * Zoning Plans. with this aspect of the Minimum Expectation and no further action is required.
inside glazed atria and those on the uppermost (uncovered) deck of an outdoor car park are considered external. « Light pollution: Light pollution
Contr.ol of ppward nght Output Ratio (ULOR) . . . . . . — As Built drawings indicating the location of all external luminaires and showing the aiming point and mounting orientation Exclusions
For this option, the project team must demonstrate that no external luminaire on the project has a ULOR that exceeds 5%, relative to its actual mounted orientation. L . . N . . .
Project teams must demonstrate that the ULOR provided or calculated in the documentation, is relevant to the as-installed orientation of the luminaire. of all e_xte_rnal luminaires. I — I T . o Signage refated to emergency exits and external emergency "ght".]g that_onl;_/ |Ilqm|nates In the event of an .
Ecological value is _ . Control of Direct llluminance - Lum_lnalre schedule for all extgrnal lighting, nominating the type, lighting distribution and quantity of each luminaire and emergency/power failure are exclud(_ed from the requirements of this credit. Lighting related to other safety requirements
Impacts to Nature conserved and protected. 35.0 Site-wide For this option, the project team must demonstrate that direct illuminance from external luminaires on the project produces a maximum initial point illuminance value including t.he relevant photometric f:iate} such as .ULOR' . . . . X X xI* are also excluded, for. exa_lmple, the ]lghtlng of ATMS' N .
no greater thar,1: — Calculation Plpts for all external lighting, §h9wmg that all gr'ld points on.the calc':ula.tlon ple.me return compliant Lux values. External emergency Ilghtllng that is |ntegr§ted into the general exte.rnal. lighting scheme must comply with the
+ 0.5 Lux to the site boundary: and — Excerpt from Ilght_lng.con.trol sygtem, or sn_mlar, demqnstratlng automatic deactivation of lights, based on external lux reqwrementg of the credit. For examp!e, lights that act as general lighting but have a battery pack to ensure that they
) . . . . . . levels, where deactivation is required to achieve compliance. also stay on in the event of a power failure must comply.
. L_ux. to 4.5 metres beyond the site into the night sky, when modelled using a calculation plane set at the highest point of the « If triggering the wetland requirements: Control of upward light output (ULOR)
glgllglljrllziions shall be in accordance with AS 42821997 — Wetland Management Plan A luminaire with a ULOR as nominated in the manufacturer’s data sheet, will have a different ULOR when the mounting
. : . - . . . . . . — Evidence as per Waterway Protection credit. orientation of the luminaire is changed. If any external luminaire is mounted in an orientation other than the one
The calculation plane must cover the area between the site boundary and building fagade or vertical service to be illuminated. The horizontal calculation plane shall . . . . .
- . : . . ) : . ! . o Credit Achievement nominated by the manufacturer, the ULOR must be recalculated and provided by project teams.
be ;et at the top of the building fabric, excluding spires. Calculation plane grid points shall have a 0.5m spacing. All illumination results shall be reported to within 2 | Ecological assessment report. AWnings
Sigtlr;ildprl:;f\f;gement plan « Evidence that 50% of the site has been retained: Awnings can be used as a means of achieving compliance with the 5% ULOR requirement where a section drawing
. S . . o . . . . — Narrative from Ecologist showing the light output of the luminaire can be provided, and where the awning has the effect of blocking 95% of the
The site-specific Wetland Management Plan must be prepared by a qualified Ecologist or other qualified professional and include requirements for ongoing _ As built drawings output of the lamp above the horizontal. This requirement is not met where it is nat clear if the awning is a permanent
guarterly monitoring, annual reporting and management of the wetland ecosystem for a minimum of five years. The plan must be exhibited to the public on the ' structure. '
applicant’s website, or the local council’s offices or library, for a minimum of 24 months. CREDIT ACHIEVEMENT
CREDIT ACHIEVEMENT . . . . Relationship to Nature Connectivity and Biodiversity Enhancement credits
Credit Achievement : The project team must show how ecological values will be protected including: . - . Should 50% of the existing site be retained, this may be captured in both the Biodiversity Enhancement and Nature
« The building’s design and construction conserves . Docgmentlng_ the current, futurg and past ecologlc_:al Yalues.on Fhe S|te.by type gn_d blomass. This includes .te.rrestrlal and Connectivity credits.
existing natural soil, hydrological flows and vegetation aquatic ecological values, geologic features and soils (including interaction with living things). When determining
elements: and 2 2 biodiversity value, the project must reference local, regional, state and national priorities and strategies;
 If deemed necessary by an Ecologist, at least 50% of * The proportion of existing vegetated area being retained and the biodiversity value of this area;
existing site with high biodiversity value is retained. * Identifying local and regional threats and mitigation requirements;
« Listing active management strategies to be employed to protect the integrity of ecological values throughout the project
planning, construction and occupancy;
* Documenting the community engagement process, and outline risks and opportunities to enhance the site; and
* Detailing consultation outcomes with local stakeholders including Aboriginal or Torres Strait Islander groups and
environmental groups.
Where an ecologist has undertaken an assessment and deemed the area of high biodiversity value, the project must retain at least
50% of this area contiguously.
The project team must then provide a narrative as to how the following impacts to nature and the community have been mitigated:
» Light and noise pollution (this is met if required for the Minimum Expectation);
« Habitat disturbance and connectivity (deemed met if Biodiversity Enhancement and Nature Connectivity credits are
achieved);
* On-site and downstream water quality (Deemed met if Waterway Protection credit is achieved);
» Migratory paths of insects, birds or other species;
» Two local issues appropriate to the project site (e.g. pest management and groundwater); and
 Consideration must be given to these impacts during demolition, siteworks, construction, or future occupation.
GUIDANCE
Relationship with Connection to Nature credit
2 0 The Connection to Nature credit in the Healthy category deals specifically with internal plants. The only external

Niviarea landeraninA

planting/landscaping that can be counted is an accessible green roof. Biodiversity Enhancement deals specifically with
external landscaping and has a stronger biodiversity focus. Should a green roof be provided, this can contribute
towards both credits provided the landscaping requirements are met: that is, diverse plant selection, resilient plants,
and no invasive species.

The Connection to Nature credit encourages productive plants, which can be both native and non-native. Because
Biodiversity Enhancement has a strong biodiversity focus, it requires native plants. This does not mean that the credits
are mutually exclusive, and both can be satisfied through a wide selection of plants.

Relationship with Impacts to Nature credit

In the Impacts to Nature credit, an ecologist determines whether existing landscaping is of high biodiversity value.
When this is the case, 50% of the landscaping area needs to be retained. When this occurs, it can contribute towards
meeting compliance with this credit. The spaces can be counted in both credits and no further landscaping is required
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T enhanees-the biodiversity of | 36.0 Site-wide created-as part of the-development- . N . X x | x for those spaces. The project team must still demonstrate that the landscaping area requirements of this credit are
Erhancement the site- /- requirementsn ineeHi iodiversity-n - : Climate-resilient landscaping: satisfied.
MW ¢ I . - Relationship with Nature Connectivity Credit
. ¢ ’ ’ One pathway under the Nature Connectivity credit is to incorporate landscaping for 25% of the external site area. Itis a
SiteF . . requirement for this landscaping to be contiguous. Should this credit be targeted, the landscaping area may be claimed
\erial Site P | it | o in the Biodiversity Enhancement credit provided the project team can demonstrate the landscaping requirements of the
Biod i M Plan: ’ credit: that is, diverse plant selection, resilient plants, and no invasive species.
. i ’ Indigenous plants
|g . . . An indigenous plant is one that is found or occurs in a local area or region. A native plant can be one that is found in
EXCEPTIONAL PERFORMANCE" Noj . . Australia, whereas an indigenous plant is found in a specific geographic location, such as a city or a local government
Exeeptional-Perfermancee: . area.
~A-greaterarea-of landseaping-isprovided:-and 2 0 Landscaping selection
~Thelandscapingincludes-critically-endangered-andfor- The following resources provide information for the selection of landscaping in line with the credit requirements:
endangered-plantspeeies-native-to-the-bieregion: « City of Sydney, Urban Forest Strategy, 2013; and
* City of Melbourne, Urban Forest Diversity Guidelines, 2011
Nature-Connectivity |facilitated-within-and- 37.0 [through the site, and to adjacent sites. If the project sits 2 0 Site-wide X x| x
adjacentto-the site— within-a-blue-er-green-grid-strategy-itmust-contribute to-the
goals-ef-the-strategy—
o \W otlandc-
~redi . :
. | The buildi : " ects.d :
Nature Stewaraship beyend-the-buildingsite— 580 uhdertakes-activities-that-preteets-errestores-biodiversity-at ‘ 0 Stte-wide * o
seale-beyond-the-development'sbeundary—
ON-SNE detenton (oso)
Some sites local drainage authorities may require limitation of post-development peak event discharge from the site.
This is commonly called On Site Detention (OSD). OSD is not an integrated water management solution for Green Star
purposes, but relevant local requirements should also be integrated and included in the design and submission
documentation for consistency and
buildability.
Typical urban annual load
Typical urban annual load reductions can be estimated using continuous simulation modelling such as MUSIC,
SWMM, XPSWMM, or InSite. Where available, relevant guideline values for pollutant concentrations for the catchment
2 0 land use and surface type should be used. In areas where there are no specific guidelines reference can be made to
sources such as Australian Runoff Quality (ARQ, 2006).
Water sensitive urban design
Water-sensitive urban design (WSUD) is a land planning and engineering design approach which integrates the urban
Fotal-Suspended-Selids{FSSy——85%—————————————————————————90%- ~Evidence-to-suppert-claims-madeinthe-submission water cycle, including stormwater, groundwater and wastewater management and water supply, into urban design to
i : minimise environmental degradation and improve aesthetic and recreational appeal.
Pre-determined infrastructure
I:eeakwatenvay&ar.e It is noted that some local governments may provide pre-determined infrastructure solutions that are ‘deemed to
Waterway-Proteetion preteeted%md%h&mpaet&ef 39:6 Site-wide X X X X comply’ with the aim of this credit criterion. If this is the case the project team should submit a Technical Question to
ﬂeedm@aﬂdrdrwgh%arel have this approach approved.
: Climate scenarios
If the project is targeting the Climate Change Resilience credit, the Risk Assessment included in this credit submission
should be used to determine the appropriate climate change scenario. If the project is not targeting the Climate change
resilience credit, the project may refer to local council flood level guidance.
Modelling
Pollutant export modelling using computer programs such as MUSIC, STORM etc. predict the discharge pollutant loads
Exeeptional-Perfermance: for the total site area. The results of the simulation must show a comparison against the relevant reduction targets for
Jih&buﬂdmgdemeﬂstrate&ananm&akavemgeﬂw 2 o offsite reductions.
levels and meets specified pollutants targets. Reduction in average annual stormwater discharge
A reduction in average annual stormwater discharge refers to the average annual reduction in stormwater volume
discharged from the development, with treatment, compared with the stormwater volume that would be discharged
without treatment.
The volume reduction must be achieved through a combination of evaporation, transpiration, harvesting and retention,
pervious paving, and other Water Sensitive Urban Design practices.

LEADERSHIP




GREEN STAR SCORECARD & PATHWAY PROJECT ADDRESS: GREEN STAR MINIMUM SCORE REQUIRED FOR 5 STAR - MINIMUM 35
TOOL: GREEN STAR BUILDINGS V1 20 AVON RD, PYMBLE NSW GREEN STAR SCORES TO BE TARGETED FOR 5 STAR: MINIMUM 42 (5 STAR WITH 7 BUFFER POINTS) = IGS S
DOCUMENT REVISION: 2.0 DATE: 25/02/2025 i

Note: details below are provided as a guide only, where required the project team shall refer to the Green Star Buildings V1 for further details.

Responsible Party

CATEGORY /
CREDIT

Guidance

OUTCOME CREDIT CRITERIA Requirements Submission Content

POINTS AVAILABLE
POINTS TO TARGET
Nominated Area
Building owner
Head Contractor
Project Architect
Structural Consultant
Mechanical Consultant
Electrical Consultant
Hydraulics/Fire Consultant
Mechanical Contractor
BMS / Control Contractor
Electrical Contractor
Hydraulics / Fire Contractor
ESD Consultant
Landscape Consultant / Contractor
Ecologist
Acoustic Specialist
Civil Engineer / Contractor
Urban Planner
Quantity Surveyor

Leading technology or process

Leadership points in this pathway are more likely to be awarded for projects that:

» Employ technologies or strategies that achieve an outcome in Green Star through significant improvement or gains
when compared against best practice technologies;

» Employ technologies or strategies that are new or adopted from other industries that achieve the relevant Green Star
outcome;

~olet . o » The claim is replicable for other buildings to adopt; and
I | 3Fhe~prejeePdenc+enstFa{e& . . ) « Can clearly justify alignment with the GBCA'’s scoring metrics:
Market %wa%m@ngseluﬂe&%preees&%eens@ere&eadmg % — Control of outcome: the initiative delivers a guaranteed outcome. That is, it is not process-related
new-and-break-barriers-and-| 400 |intheirtargeted-sectornationally-er-globally:-er xIxpx|xpxpxpxpxpx|x]x . . S
Fransformation | T I hnol . | — Length of impact: the initiative delivers long-lasting impacts
foll o L, e ) . — Scale of impact: the scale of impact is significant. For example, the outcome may satisfy multiple UN Sustainable
' the. | ) | ' | ' Development Goals
' — Transformation potential: the initiative has the potential to transform an industry or sector.
— Value generation: the initiative can deliver benefits to both stakeholders (e.g. building owner or occupants) as well as
the general public.
Assessing market transformation
Leadership points are assessed and awarded at the discretion of the Certified Assessor(s). In reviewing the submission,
the Certified Assessor(s) will consider the relative benefits and improvement as compared to other Green Star credits.
Leadership Promotes achievements that Credit Achievement: E CREDIT ACHIEVEMENT
are considered leading 41.0 |The project meets a Leadership Challenge developed by E 1TBC Projects teams can target as many Leadership Challenges as they wish. Leadership Challenges will be uploaded to the GBCA website as they are developed. All As per Leadership Challenge. xExpxpxpxpxpxpxpx|x]x
Challenges practice in Australia. the GBCA :E) criteria as listed on the Leadership Challenge must be met to claim reward.

TOTAL POINTS TARGETED: 42 POINTS

MINIMUM TOTAL POINTS REQUIRED FOR 5 STAR: 35 POINTS

MINIMUM TOTAL POINTS TO TARGET FOR 5 STAR: 42 POINTS 5 STAR WITH 7 BUFFER POINTS

= Legal compliance — The building is compliant with legislation (National Construction Code — 2019 or later)

+* Good Practice — The building meets the Minimum Expeciations of good practice — energy and water efficient, good indoor
environment quality, and built to operate well.

» 4 Star - reflects a Best Practice environmental performer. It builds on the Minimum Expectations to deliver a building that is
either climate positive or a higher performer in energy, water, and health related issues (15 out of 100 points)

= 5 Star — demonstrates Australian Excellence by being a high environmental performer that addresses social issues relevant to Star Star Stdr
the building owner (35 out of 100 points) Loga Best Australian World
compliance Practice Excellence Leadership

« 6 Star — showcases World Leadership. It has been built to be a highly efficient building fully powered by renewables that
addresses a significant number of environmental and social issues, and contributes to the community (70 out of 100 points)
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1 Executive Summary

Integrated Group Services (IGS) has been engaged to undertake a Net Zero emission
assessment report for the proposed development at 20 Avon Rd, Pymble NSW. This energy
modelling and Greenhouse Gas Emission assessment has been conducted in accordance with
Green Star Buildings V1 Submission Guidelines — Energy Use, Reference Building Pathway in
alignment with Section 35C of the EP&A Regulation - Net zero statement for non-residential
development under Sustainable Buildings SEPP.

This following reference document was reviewed:

¢ The Environmental Planning and Assessment Regulation 2021 (EP&A Regulation) part 8:
Ecologically Sustainable Development (ESD), Application number: SSD-79146716, Date
of issue, 16/01/2025.

Based on the intent of the net zero statement, we have adapted the Green Star Buildings vl —
Credit Energy Use: Reference Building Pathway in order to target the GHG emission of these
areas. This credit defines the reference building as a building modelled to Section J requirements
of the National Construction Code 2022 or later.

The Reference building model input for the project was developed using DTS specifications from
NCC Section-J 2022 for facade (J4) and services (J5- J9). The Proposed building design is also
modelled using the above methodology.

Table 1 provides a summary of the predicted annual energy consumption and GHG emissions
from the Reference and Proposed building models. The predicted annual energy consumption for
the Proposed building design model is 31.51% lower than that of the Reference building design
model.

Table 1. Predicted energy consumption and GHG emissions, Green Star Buildings - Reference Building Pathway.

Reference Buildin Proposed Buildin

End Uses g P g
Electricity (kwWh) Electricity (kWh)

Heating 58,536 47,885
Cooling 281,707 200,126
Air Conditioning Fans 91,966 94,832
Hydraulic Pumps 11,629 11,629
Interior Lighting 143,625 120,806
Exhaust Fans 58,827 58,827
Lifts 13,591 13,591
DHW 6,097 6,097
Miscellaneous loads 19,979 16,614
110kW Solar PV Elec.
Generation (without Battery) i () 100,598
Total 685,957 469,809
GHG Emissions Factor
(kgCO26/GJ) 236.0 236.0
Total GHG Emissions(kgCO:ze) 582,789 399,150
Reduction (%) 31.51%

If Net Zero emission is to be targeted for the assessed areas, the performance and design
documentation for the architectural and building services such as Glazing, Insulation, Internal
Lighting, HVAC, and Hot Water shall be consistent with the minimum requirements and
assumptions used in this report.

Rev 1.0 20 Avon Rd, Pymble NSW Page 4
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To fully achieve Net Zero GHG Emissions (Carbon Neutrality) for the operational energy
consumption of the commercial building, the development may offset an annual electricity

consumption of approximately 470 MWh per annum. This may be achieved via purchasing Green
Power or other means.

Rev 1.0 20 Avon Rd, Pymble NSW
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2 Methodology

For the Proposed building, a whole building energy simulation analysis has been carried out to
demonstrate that the Proposed building design achieves a significant reduction in predicted
energy consumption, and a consequent 30% reduction in GHG emissions when compared to a
Section-J compliant DTS Reference building.

The proposed development at 20 Avon Rd, Pymble NSW, comprises of a basement level, a
Lower Ground Floor, a Ground Floor and 3 storeys above.

For the whole project, the minimum required deemed- to-satisfy (DTS) provisions for Section-J,
has been established as per Volume One of NCC 2022.

The Green Star Energy Simulation guide and Volume 1 of NCC 2022 are used to specify
minimum performance parameters for fagade and services.

While the Proposed building model geometry is the same as the Reference building model, other
parameters and design requirements are described in the following sections of the report.

This Net Zero Statement (as defined in Section 35C of the EP&A Regulation) includes:

e Evidence demonstrating how the development will either be fossil fuel-free from the
commencement of occupation or will transition to being fossil fuel-free by 1 January 2035.

e Details of any renewable energy generation and storage infrastructure implemented, as
well as any passive and technical design features that minimize energy consumption.

e Estimates of the annual energy consumption for the building and the amount of emissions
related to energy use in the building.

Rev 1.0 20 Avon Rd, Pymble NSW Page 6
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3 Building Description

3.1NCC Climate Zone & Building Classification

The climate zone is defined by the BCA as “an area for specific locations, having energy
efficiency provisions based upon a range of similar climatic characteristics”.

The proposed development will be located in Pymble NSW which is within the NCC climate zone
5 (warm temperate). The climate zone map of the development is depicted in Figure 1.

Q20 Avon Road, Pymble N

we
EL

©Mapbox ® OpenSireetilap Improve this map

Figure 1. NCC Climate Zone Map.
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4 Description of Proposed and Reference Building Models
4.1 Thermal Model Geometry
The proposed development at 20 Avon Rd, Pymble NSW comprises:

e Auditorium, Workshop, Loading dock, Storages and Plant Rooms and in the Basement.
¢ Kitchens, Canteen, lounge, Classrooms, Workshops and other common areas in the
Lower Ground Floor.

e Classrooms, Workshops, Offices, Meeting Rooms, lounge, and other common areas in
the Ground Floor and Level 1 to 3.

The building was modelled as per architectural plans and elevations. Figure 2 and Figure 3
provide a representation of various elevations and floors as constructed in the energy simulation
model.

Figure 3. Simulation Model Geometry — East View.

Rev 1.0 20 Avon Rd, Pymble NSW Page 8
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4.2 Reference Drawings

This energy model and consumption estimate, and all inputs and assumptions document herein,
are based on the documentation listed below:

e Architectural drawings by 3xn Architects summarized in Table 2:

Table 2. Architectural drawings.

Drawing Title Drawing No. Date of Issue
General Project Overview | g gip_A00-1001 15.11.2024
AXO

Site Plan - Proposed AR-SIP-A01-1001 15.11.2024
GA Plans — Basement 01 to | AR-SIP-A02-10B1, LG & 15.11.2024
Roof Level AR-SIP-A02-1000~ 1005 T
Elevations AR-SIP-A06-1001~1004 15.11.2024
Sections AR-SIP-A07-1001~1004 15.11.2024
FECA+UCA Area Plans AR-SIP-A19-1000 15.11.2024
Schedule of Accommodation | AR-SIP-A19-3000 15.11.2024

e Schematic Design Report by ARUP, Reference: SIP-BS-RPT-001, Issue: 25 November
2024.

e 3D IFC model No. 550053 by 3xn architects on date 18.11.2024.

e Energy Use calculation guide Guidance on calculation methods for the Energy Use
credit - Version 1, October 2022.

e Green Star Buildings Submission Guidelines — Version 1: Revision B, December 2021.
e NCC 2022 Volume 1. - Section J.

¢ Riverview Observatory NSW Typical Meteorological Year (TMY) recorded Weather
Data.

4.3Analysis Software

Computer modelling was performed using the Design Builder software to predict the annual
mechanical energy consumption requirements for the building. This program uses a dynamic
simulation to assess the building envelope response as well as space and surface temperatures,
internal loads and energy consumption.

To ensure appropriate results are derived from the software package, ABCB requires that the
software conform to appropriate BESTEST validation test or be certified in accordance with
ANSI/ASHRAE Standard 140-2001: “Standard Method of Test for Evaluation of Building Energy
Analysis Computer Programs”. Design Builder satisfies this requirement.

The Design Builder program models the heat exchange between the air-conditioned space and
the external environment to the space, hot or cold bodies in the space including people, lighting,
and machines, and the air-conditioning system. The external environment includes the external
ambient conditions and adjacent spaces.

The heat exchange analysis includes convection to and from surfaces, radiation exchange to and
from the external environment, radiation exchange between the space internal surfaces,
conduction through surfaces, and changes in humidity.

The software addressed all the main aspects of thermal modelling such as:

e Energy flow through the building’s envelope, including at adiabatic surfaces and also
including thermal storage effects. Accurately modelling the performance of the air-
conditioning and ventilation systems, including plant and equipment using their energy
input ratios, coefficients of performance, or efficiency at full and part load. Control

Rev 1.0 20 Avon Rd, Pymble NSW Page 9
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strategies, sequencing of plant and equipment, controlled settings and types of controls.
Relative humidity range; and Use of different energy types.

The energy consumption outputs from the program were used as inputs to this assessment.

This Energy Simulation analysis has been carried out using the Energy Plus energy simulation
developed by the USDOE. Energy Plus development is continually tested using industry standard
methods as major builds are completed. Three major types of tests are currently conducted:

a. Analytical tests:

o HVAC tests, based on ASHRAE Research Project 865

e Building fabric tests, based on ASHRAE Research Project 1052
b. Comparative tests:

e ANSI/ASHRAE Standard 140-2011

¢ International Energy Agency Solar Heating and Cooling Programme (IEA SHC)
BESTEST (Building Energy Simulation Test) methods not yet in Standard 140

e Energy Plus HVYAC Component Comparative tests Energy Plus Global Heat Balance
tests

c. Release and executable tests

The BESTEST suites compare the results of multiple simulation programs for a series of load-
related attributes.

Therefore, the Design Builder simulation suite complies with the ABCB software protocol. The
Design Builder graphic user interface (GUI) has been used to develop the complex building
geometry with external shading and to access the power of Energy Plus.

Table 3. Energy simulation analysis software description.

Software name and version Design Builder v7.0.0.082
Software developer Design Builder Software Ltd / USDOE
Software validation standard BESTEST

4.4 Weather Data

Historical hourly local weather data, in the form of twelve months’ data, was used to represent the
building external ambient data at the building location and to accurately model the dynamic
nature of building thermal response. The weather data contains hourly records of radiation,
temperature, humidity, sunshine duration and wind speed and direction for a typical
meteorological year. Based on the location of the development, the weather data from the closest
weather station was used for the simulation of all models (Riverview Observatory NSW, approx.
9.5 km from the site) The weather station distance from site is illustrated in Figure 4 and Table 4
outlines details of the simulation weather file. The Typical Meteorological Year (TMY) weather file
represents a year without unusual extremes in temperature or typical average conditions, suitable
for energy simulation modelling.

Table 4. Simulation weather file details.

Weather File Property Value
Location Riverview Observatory NSW
Weather File Type Typical Meteorological Year (TMY)
Rev 1.0 20 Avon Rd, Pymble NSW Page 10
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Figure 4. Weather Station distance from site.

4.5General Modelling Parameters

Table 5 outline the parameters were applied for both the Reference and the Proposed building
models developed for this project:

Table 5. General modelling parameters.

Iltems Proposed Building Reference Building
Climate zone NCC climate zone 5 Same as Proposed Building
Weather data Riverview Observatory NSW Same as Proposed Building
Total modelled building gross floor area 10,953.7 m? Same as Proposed Building
(GFA)
Building Orientation As per Architectural Drawings Same as Proposed Building
Heating fuel(s) Electricity Same as Proposed Building
Cooling fuel(s) Electricity Same as Proposed Building
e 0.7 air changes per hour
throughout all zones when
. . there is no mechanically .
Infiltration supplied outdoor air; Same as Proposed Building
e 0.35 air changes per hour at
all other times.

4.6 Space Summary

Modelling parameters for each of the space types included in the building simulation models are
described in the Table 6:

Table 6. Space summary.

SPACE TYPE Theatre Areas
Occupancy Profiles NCC Class 9b - Theatre profile
Temperature Control Range 21°Cto 24°C
Occupant Density m?/person 1
SPACE TYPE School Canteen Areas
Occupancy Profiles NCC Class 6 profile - Cafe
Temperature Control Range 21°Cto 24°C
Rev 1.0 20 Avon Rd, Pymble NSW Page 11
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Occupant Density m?/person

1

SPACE TYPE

College Areas

Occupancy Profiles

NCC Class 9b school profile

Temperature Control Range

21°Cto 24°C

Occupant Density m?/person

2

SPACE TYPE

Office Areas

Occupancy Profiles

NCC Class 5 office profile

Temperature Control Range

21°Cto 24°C

Occupant Density m?/person

10

SPACE TYPE

Conditioned Common Areas

Temperature Control Range

21°Cto 24°C

SPACE TYPE

Conditioned Common Areas -Transitory Occupancy

Temperature Control Range

18°C to 25°C

SPACE TYPE

Unconditioned Common Areas

Temperature Control Range

Occupant Density m?/person

4.7Building Fabric

The constructions input to the Reference and Proposed building models are described below.
Table 7 address the opaque fabric of the building model.

4.7.1 Opaque Fabric Components

Table 7. Building Fabric — Minimum Thermal Performance.

Section | Iltem

Proposed Building

Reference Building

J4D4 External Roof

As per Reference Building

Total thermal insulation R3.7 as per NCC 2022 J4D4

External Wall

As per Reference Building

Total thermal insulation R1.5 as per NCC 2022 J4D6
(DTS Facade Calculator)

JAD6
Internal walls

As per Reference Building

Total thermal insulation R1.0 as per NCC 2022 J4D6
(DTS Facade Calculator)

J4D7 Envelope Floor

As per Reference Building

Total thermal insulation R2.0 as per NCC 2022 J4D7

4.7.2 Transparent Fabric Components for Reference Building

Table 8 outlines the glazing and thermal insulation levels utilised in the Reference Building
simulations. The NCC Section-J glazing calculator has been used to specify just compliant
window systems for the Reference building model. To ensure glazing consistency, identical
glazing performance has been nominated for all aspects (based on the minimum requirements
obtained from NCC Section J DTS Fagade Calculator).

Table 8. Transparent fabric components for reference building.

Reference Building
Level

U-Value SHGC
Basementl 0.36
Lower Ground Level 0.66
Ground Floor 0.34

Rev 1.0
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Reference Building
Level

U-Value SHGC
Levell 3.33 0.33
Level2 3.82 0.36
Level3 3.76 0.34

4.7.3 Transparent Fabric Components for Proposed Building

Table 9 provides these performance parameters applied by space type, to the Proposed building
model.

Table 9. Proposed Glazing Selection.

All Aspects
U-Value SHGC
Glazing Component 5.0 0.5

Definitions for window glazing systems in relation to the NCC are as below:

e U-value, in W/m2?-K, NFRC winter values, for the whole window (glass + framing)
¢ SHGC = solar heat gain coefficient, dimensionless

4.8 Internal heat loads and occupancy density

The internal heat loads applied to both the Reference and Proposed models are provided in
Table 10 The occupancy, lighting and equipment loads have been uniformly distributed
throughout the building.

Table 10. Load Details.

Iltem Details

e Dining Room, Restaurant or café: 80 W sensible heat gain and 80 W latent
heat gain. An average adjusted metabolic rate from Table 45 of AIRAH-DAQ9
A heat emission rate from Table 6.3 of CIBSE Guide A.

e  Other Applications: 75 W sensible heat gain and 55 W latent heat gain. An
average adjusted metabolic rate from Table 45 of AIRAH-DAQ9. A heat
emission rate from Table 6.3 of CIBSE Guide A.

People Load

Based on NCC Specification Table S35C2c, S35C2d, S35C2f, S35C2h and

Hourly Profile S35C2j.

Internal heat gains for

. . Based on NCC Specification 35 Table S35C2I.
appliances and equipment

4 9Infiltration Rates

The infiltration rates have been included in both the “reference” and “proposed” models in
compliance with Specification 34 of the NCC.

4.10 Shading

All external shading has been incorporated in the model based on the provided architectural
drawings.

4.11 HVAC Services

The HVAC systems for both the Proposed Building and Reference Building models were
simulated in Design Builder software package. The following temperature bands were adopted
for 98% of the plant operation time.

e 18°CDB to 25°CDB for conditioned spaces with transitory occupancy; and

e 21°CDB to 24°CDB in all other conditioned spaces

Rev 1.0 20 Avon Rd, Pymble NSW Page 13
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The mechanical systems for the Reference Building model were simulated with the input
parameters in accordance with the DTS Requirements of NCC Part J6.

The heating and cooling COPs for the proposed building's HVAC system are set at 4.5, based on

the Schematic Design Report by ARUP (Reference: SIP-BS-RPT-001, Issue Date: 25 November
2024).

Figure 5 demonstrate the HVAC detail applied to the models. The HVAC systems were simulated
based on a selected set of monthly design day temperatures and coincident wet bulb
temperatures. The part load performance curves adjust the efficiency of the system based on the
capacity, as well as the supply air and environmental conditions.

VRF Outdoor Unit
General | Cooling | Heating | Heat Recovery

Grogs rated total cooling capacity (v) Autosize

Gross rated cooling COP 450

tinimum outdoar termperature in cooling mode (*C) -6.00

Maximum outdoor temperature in cooling maode (7C) 43.00

Equivalent piping length used for piping correction factor in cooling mode (m) 50.00

Piping correction factor for height in cooling mode coefficient -0.000386000

[]Piping correction factar far length in cooling mode curve CoolingLengthCorrectionFactor
Coaling Capacity Ratio Maodifier Function of Temperature Curves

Use single or multiple curves 2-hultiple curves -

[Z]Cooling capacity ratio boundary curve YRFCoolCapFTBaoundany

[£]Coaling capacity ratio modifier function of low temperature curve WRFCoolCapFT

[]Cooling capacity ratio modifier function of high temperature curve YRFCoolCapFTHI
Cooling Energy Input B (EIR) Curves

Function of Te

Use single or multiple curves 2-Multiple curves
[£]Saoling energy input ratio (EIR) boundary curve YRFCoolEIRFTBoundary
[FICooling energy input ratio (EIR) modifier function of low temperature cune YRFCoolEIRFT
nergy input ratio (EIR) madifier function of high temperature curve YRFCoolEIRFTHI
Function of Part-load Ratio Curves
[]Snaling energy input ratio (EIR] modifier function of low part-load ratio curee CoolingEIRLowPLR
[F|Caaling energy input ratio (EIR) madifier functian of high part-load ratio curve CoalingEIRHIPLR
Cther Curves
[Z]Coaling combination ratio carrection factar curve CoalingCormbRatio
CDDIing partload fraction correlation curve WRFCPLFFFLR

Figure 5. Sample of input data for detailed HVAC modelling — proposed building outdoor unit.
4.12 Internal Lighting System

The Reference building design has been modelled with Illumination power density in accordance
with Table J7D3a of NCC 2022. This follows the process methodology detailed in Table 1:
Modelling requirements for the Proposed and Reference Project in the Green Star Energy
Consumption and Greenhouse Gas Emissions Calculation Guide. However, for the Proposed
building design, internal lighting layouts have not been finalised as the project is still pending final
development consent. Hence, the Proposed building design has been modelled with industry
standard practice lighting systems, with equivalent lighting power densities as listed in the table
below. Table 11 provides the Reference and Proposed buildings lighting energy consumption.

Table 11. Internal lighting system - Reference.

lllumination Power Density (W/m?)
Reference building Proposed building

Auditorium 8.0 6.4

Office 45 3.6

Break out space 45 3.6

Classroom and workshop 45 3.6

Canteen 14.0 11.0

Kitchen 4.0 3.2

Plant 4.0 3.2
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lllumination Power Density (W/m?)
Reference building Proposed building

Corridors 5.0 4.0
Kitchen 4.0 3.2
Loading dock 2.0 2.0
Lobby 5.0 4.0
storage 15 1.5
Laundry & Services 15 1.5
Stairways 2.0 2.0
Toilet 3.0 25
External 1.0 1.0

413 Domestic Hot Water

For both the Reference and Proposed Building model, the annual DHW demand was calculated
based on Green Star potable water calculator and was used to derive the annual energy
consumption for this end use. The end of trip facility hot water consumption is estimated based
on Green Star potable water calculator.

The general form of the annual energy calculation is as follows (equation 1):

qpuw CpAT
Qinput = Whpeﬂter (1 + fstanding + fdistribution) (1)

Where Qinput is the system total annual energy consumption (kWh), gonw is the system annual
domestic hot water usage (L/annum), cp is the specific heat capacity of water (approximately
4.192 kJ/kg.K), AT is the temperature difference between supply and make up water
temperatures (K), nneater IS the gross thermal efficiency of the water heater (%), fsanding IS @ factor
accounting for standing losses in the system, and fistribution IS @ factor accounting for distribution
losses in the system.

Table 12 shows the parameters used in estimation.

Table 12. Parameters used in DHW estimation.

Parameter Value

Cp 4.192 (kJ/kg K)

AT 35°C (60-25)
Standing Factor 0.01 (based on Green Star)
Distribution Factor 0.05 (based on Green Star)

Table 13 shows the domestic hot water energy consumptions required to be included in the
model.

Table 13. DHW Energy Consumption.

Annual consumption
Reference Building Proposed Building

Annual DHW Demand (kL/annum) 466 466

Total Energy Use for DHW Heating (kWh/annum) 5,752 5,752
Standing Loss (kWh/annum) 58 58
Distribution Loss (kWh/annum) 287 287

Total annual Consumption (kWh/annum) 6,097 6,097
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4.14 Ancillary Mechanical Ventilation Fans

The proposed building design has ancillary mechanical ventilation for the internal areas. The
estimated energy calculated by the mechanical ventilation systems are applied to both the
proposed and the reference buildings. Table 14 shows the estimated energy consumption of
ancillary mechanical ventilation fans.

Table 14. Ancillary mechanical ventilation fans.

Annual energy consumption (kWh)

Reference building Proposed building
Ventilation and exhaust fans 58,827 58,827
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4.15 Lifts

The annual energy consumption represented by the lifts were calculated using the equation 4:
(adapted from Barney, 2007):

Ttrip

- 3600 Qavg + QstandbyTstandbsttandby

Where,

(4)

E: annual energy consumption of the lift (kWh/annum).

Table 15 estimates the Lift energy consumption which has been included in the model based on
Schematic Design Report by ARUP, Reference: SIP-BS-RPT-001, Issue: 25 November 2024.

Table 15. Lifts energy consumption.

. . . Building Lift Energy
Lift Number Elevations heigh (m) eeleulkEren
1 20.52 5,577
2 24.48 6,381
3 3.96 1,632
Total Annual Energy
Consumption (kWh) i 13,591

4.16 Hydraulic Pumps

Table 16 shows the estimated hydraulic pumps energy consumption which has been included in
in both the proposed and the reference buildings. Annual water demands are estimated based on
Green Star Potable Water Calculator.

Table 16. Hydraulic Pumps Energy Consumptions.

Total Flow | Max. Pressure | Estimated Pump A(Enonnuséﬂrﬁgtei:)gny
(kL/Annual) (kPa) Power (kW) (kWh)
Domestic Hot Water Recirculation 466 500 0.3 1,004
Potable Water Pressurisation 1,797 500 1.3 3,871
Non-Potable Water Pressurisation 3,001 500 2.1 6,465
Fire Service 134 500 0.1 289
Total - - - 11,629

417 Miscellaneous Loads

Table 17 shows the estimated Miscellaneous Loads energy consumptions required to be
included in this assessment.

Table 17. Miscellaneous Loads Energy Consumptions.

Annual Miscellaneous Loads Energy
Consumption (kWh)

System Demand
Reference Building Proposed building
BMS, Leak Detection, Fire Alarm, o .
Cable Losses, Security Control 3% of Total El_ectrlcal 19,979 16.614
Consumption
Systems
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418 NCC Greenhouse Gas Emission Factors

The annual greenhouse gas emissions for the proposed building and the reference building have
been calculated using the greenhouse gas emissions factors outlined in Table 18.

Table 18. NCC Greenhouse Gas Emission Factors.

Energy Source GHG emissions factors (kgCO2-e/GJ)

Electricity 236

4.19 Onsite Energy Generation

JV3 allows the renewable energy generated on-site or the “free” energy derived from another
process (e.g. heat from cogeneration) to be deducted from the annual energy consumption of the
proposed building. This means that the “annual energy consumption” is the sum of the energy
drawn annually from the electrical grid, the gas network or fuel brought in by road transport and
not the total of the energy consumed by the services that use energy.

4.19.1 Solar PV

The Photovoltaic (PV) system may consist of the main components or of equal capacity detailed
in Table 22.

Total nominal power: 110 kw

Approx. roof space requirements: 688 m?

Table 19. Main components of photovoltaic (PV) system.

Components Brand, Model & Quantity
PV Inverter Sungrow — Quantity: (1)x 90 kW or equivalent
PV Panels Trina - TSM-600-DEG20C — capacity: 600W - Quantity: 184 Approx.
the system to be sized during the detailed design stage, based on
Battery storage the final PV capacity as well as the electrical design for lower reliance on
electrical network due to maximum demand constraints.
E;/ler:;l](():léntlng frame and system Quantity: depending on the requirements and final design

The minimum onsite Solar PV capacity required for the development is 110kW. The energy
generated by the solar PV shall be consumed on site. The exact sizing, configuration and final
design will be completed during the design stage.

Roof Plan with approx. Solar PV Space:
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4.19.2 Solar PV — Projected Energy Generation for a 110-kW System

Grid system presizing
Geographical Site Situation
Sydney/Clontarf Latitude -33.82°S
Australia Longitude 151.27 °E
Altitude 11 m
System summary
Nominal power 110 kWp Total area 688 m?
Module type Standard Supports for modules Facade or tilted roof
Technology Monocrystalline cells Ventilation property Free air circulation
Weather data and incident energy System output
8r T T T T T | —— 600 T T T T T T T T ]
71 Global horizontal 4.6 kWh/m2/day - - System output energy 100598 kWh/year ]
z ol Global on tilted plane 3.0 kWh/m?/day b 500 S
£ o A b
£Es - g 400 D
= 4 1 Z 300 C
g i B H I
g 3 ‘N 2 200 H
g 2 i B A -
1 | 111 1
] 0 | IY D] N1 ] B S]] BN BEN] NN A
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Horizontal global Coll. plane System output System output
kWh/m?/day kWh/mz/day kWh/day kWh
Jan, 6.91 5.14 475.5 14741
Feb. 5.83 4.51 416.8 11671
Mar. 5.03 3.68 340.3 10548
Apr. 4.05 1.44 133.6 4007
May 3.07 0.98 90.44 2804
June 2.39 0.95 88.19 2646
July 2.55 1.03 94.84 2940
Aug. 3.44 1.47 135.5 4201
Sep. 4.28 2.96 273.6 8207
Oct. 5.30 4.05 3746 11612
Nov. 6.05 4.72 436.3 13090
Dec. 6.25 4.93 455.8 14131
Year 4.59 2.98 275.6 100598
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5 Results

This reduction in GHG emissions has been achieved by higher performance HVAC systems,
higher performance lighting Systems and on-site renewable energy generation. The predicted
reduction in emissions is achieved without considering improvements to the Reference case for
lifts and exhaust fans, and the results may be considered conservative.

Table 20 provides a summary of the energy simulation results for the Reference building design
model and the Proposed building design model. These results are developed by using the
predicted annual energy consumption numbers from the Energy Plus simulation runs.

The predicted annual greenhouse gas emissions for the Proposed building design model is
31.51% lower than that of the Reference building design model.

This reduction in GHG emissions has been achieved by higher performance HVAC systems,
higher performance lighting Systems and on-site renewable energy generation. The predicted
reduction in emissions is achieved without considering improvements to the Reference case for
lifts and exhaust fans, and the results may be considered conservative.

Table 20. Summary of energy simulation results.

End Uses Referepcg Building Propos.ec_i Building
Electricity (kWh) Electricity (kwWh)
Heating 58,536 47,885
Cooling 281,707 200,126
Air Conditioning Fans 91,966 94,832
Hydraulic Pumps 11,629 11,629
Interior Lighting 143,625 120,806
Exhaust Fans 58,827 58,827
Lifts 13,591 13,591
DHW 6,097 6,097
Miscellaneous loads 19,979 16,614
éle%k:r\{atsig InaEV\IZYhIcE)Iuetcll_%attery) i (-) 100,598
Total 685,957 469,809
agg(irg;éjl)ons Factor 236.0 236.0
Total GHG Emissions(kgCOze) 582,789 399,150
Reduction (%) 31.51%

If Net Zero emission is to be targeted for the assessed areas, the performance and design
documentation for the architectural and building services such as Glazing, Insulation, Internal
Lighting, HVAC, and Hot Water shall be consistent with the minimum requirements and
assumptions used in this report.

To fully achieve Net Zero GHG Emissions (Carbon Neutrality) for the operational energy
consumption of the commercial building, the development may offset an annual electricity
consumption of approximately 470 MWh per annum. This may be achieved via purchasing Green
Power or other means.

Rev 1.0 20 Avon Rd, Pymble NSW Page 20
Net Zero Emission Assessment Report



| INTEGRATED
I GROUP
S SERVICES

6 Disclaimer

This report is prepared using the information described above and inputs from other consultants.
Whilst IGS has endeavoured to ensure the information used is accurate, no responsibility or
liability to any third party is accepted for any loss or damage arising out of the use of this report
by any third party. Any third party wishing to act upon any material contained in this report should
first contact IGS for detailed advice which will take into account that party’s particular
requirements.

Computer performance assessment provides an estimate of building performance. This estimate
is based on a necessarily simplified and idealised version of the building that does not and
cannot fully represent all the intricacies of the building once built. As a result, simulation results
only represent an interpretation of the potential performance of the building. No guarantee or
warrantee of building performance in practice can be based on simulation results alone. IGS and
its employees and agents shall not be liable for any loss arising because of, any person using or
relying on the Report and whether caused by reason or error, negligent act or omission in the
report. The draft assessment has been prepared based on the preliminary building services and
architectural design with the view to conduct a detailed assessment once the design is further
developed.

The performance and design documentation for Glazing, Insulation, Internal Lighting, HVAC and
Hot Water is to be consistent with the recommendations of this report. Any changes to the
performance of the above-mentioned components will have a direct effect on the predicted
energy use and GHG emissions.

Energy simulation is a powerful analytical tool to test the performance of alternative design
solutions. The outcome of each energy simulation run is dependent on a very large number of
model input assumptions and the weather data file being used. Variance from the stated input
data assumptions will have a direct effect on predicted energy use and greenhouse performance.
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* NSW Government
4 Parramatta Square
N A B E R S Parramatta NSW 2150

nabers.gov.au

NABERS Embodied emissions materials form

New non-residential developments must complete this form

From 1 October 2023, all new non-residential developments must report on embodied emissions using this form in NSW, where the
NSW government's State Environmental Planning Policy (Sustainable Buildings SEPP) 2022 applies. You must disclose the amounts
of key materials at the development application and construction certificate stages.

More on the Sustainable Buildings SEPP

Embodied carbon emissions are generated across the full life cycle of a building from “cradle to grave". Embodied carbon made up
16% of the whole-of-life carbon footprint of Australia's buildings in 2019 [1]. The purpose of this form is to report on material quantities
only, to support project team discussions about potential reduction in emissions from key materials. The form does not include
embodied emissions factors. This reporting form will be updated to reflect the NABERS Embodied Carbon tool when it's available in
2024.

Step 1: About the building

In the ‘About the building’ tab, you will add the location, function, and type of building you are planning to construct. You will also need
to add information that describes the building, including gross floor area, number of floors, area of carpark, and more. Collecting this
information will allow the NSW Government to compare similar buildings.

Step 2: Quantity of materials

In the ‘Quantity of materials’ tab, you will add the amounts of materials that you will use to construct your building. You only need to
complete those fields relevant to your building. Leave fields that aren’t relevant to your building blank. We recognise that there will be
uncertainty, particularly at DA stage, so please use your best estimates where information is unknown (e.qg., based on past projects).

How much do | need to include?

You must include all parts of the building delivered by the main contractor, covering at least 80% of the total materials bill. For
example, if you spent $100,000 on materials, you need to include the material amounts of at least $80,000 of those materials in this
form.

Wherever possible, consider materials costs only, not labour, plant or equipment. However, where you cannot split out the materials
costs, please simply be consistent in the way the costs are reported throughout the spreadsheet.

Enter the quantity of materials (excluding labour, plant, equipment, margins and taxes) for:

(1) Structure (substructure and superstructure) within the envelope of the building. Also include any ancillary buildings that are
necessary for the main building to function (for example, plant that is in a separate building).

(2) Envelope (cladding, curtain walls, roofing, windows, doors etc.)
(3) Permanent internal walls and doors. At minimum, this should include all structural walls.
(4) External works (hard landscaping, carparks, etc.) outside of the building envelope.

Enter the cost of materials (excluding labour, plant, equipment, margins and taxes) for:

(5) Building services (mechanical, electrical, plumbing, vertical transport, etc.) required to run the core of the building. Exclude special
equipment required by a particular tenant.

You must enter the amounts of materials in S| units (commonly known as the metric system). These are generally consistent across
the various products on the market. However, you might need to convert the units of some materials (for example, convert volume to
kg).

Step 3: Certifier details

In the ‘Certifier’ tab you will add the details of the person who has entered data, and the person who has certified the accuracy of the
data. The certifier must be a quantity surveyor, designer, engineer or NABERS assessor.

Step 4: Attach to approval
Attach this Excel spreadsheet to your development application or construction certificate application.

The data collected in this form will be used by the NSW Government to inform future policy development.

Help!

If you have general questions about reporting on the embodied emissions of your building, you should contact your local council or
consent authority.

If you have technical questions about this spreadsheet, please contact NABERS:

nabers@environment.nsw.gov.au

[1] Green Building Council of Australia, 2021, https://new.gbca.org.au/r [s] rews/gbca-and-thir p-rele: ied-carbon-report/
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Step 1: About the building

Fill out blue cells

Building location and site data Value Unit Note Comment

Building address 20 Avon Rd, Pymble NSW

Postcode 2073 Required Postcode of building

Town/city PYMBLE + 2 other localities Townl/city/suburb/region automated from postcode (may not give exact town name) Town/city/suburb/region of the building site.

Distance to nearest major city/town 15/km Enter for ruraliregional locations only gzcels]riier;:t;str:lcjgtst route by road to your site from the centre of your nearest major city (>100,000 people). The route must be traversable by
Project stage Development Application Required Stage of development

New build or major renovation? New build Required

Brownfield or greenfield site? Brownfield Required

Floor area by NCC building classification |Gross (GFA) Net (NLA/NSA/UFA) |Unit Note

Please enter all floor areas relevant to your building. Leave areas blank if not applicable. Please enter Gross Floor Area (GFA) for all
building classifications. Please also enter the corresponding net area (Net Lettable Area, Net Sellable Area or Usable Floor Area)

where it is commonly used for that building classification.

Class la: Detached residential buildings 0 0[m2 Required for Class 1a: Detached residential houses, townhouses Gross Floor Area (GFA), as defined by the AIQS Australian Cost Management Manual
Class 1b: Boarding houses and hostels 0 0{m?2 Required for Class 1b: Boarding house, guest house, hostel Net area (Net Lettable Area, Net Sellable Area, Usable Floor Area), as defined by the PCA's Method of Measurement
Class 2: Multi-unit residential buildings 0 0[m2 Required for Class 2: Multi-unit residential, including apartment buildings
Class 3: Other residential buildings 0 0{m?2 Required for Class 3: Other residential buildings
Class 4: Residential inside non-residential 0 0[m2 Required for Class 4: Residential building inside a non-residential building, e.g., caretaker residence
Class 5: Office buildings 450 390|m? Required for Class 5: Office building
Class 6: Retail buildings 0 0[m2 Required for Class 6: Retail building, e.g., shop, restaurant, café
Class 7a: Carparks 0 0[m?2 Required for Class 7a: Carparks
Class 7b: Warehouse-type buildings 0 0[m2 Required for Class 7b: Warehouses, wholesalers and storage facilities
Class 8: Industrial buildings 0 0[m?2 Required for Class 8: Industrial buildings, e.g., factories and workshops
Class 9a: Healthcare buildings 0 0[m2 Required for Class 9a: Healthcare, e.g., hospitals, clinics, day surgeries
Class 9b: Civic buildings 5,100 4,950|m? Required for Class 9b: Civic buildings, e.g., theatres, civic centres, train stations
Class 9c: Aged care and personal care buildings 0 0[m2 Required for Class 9c: Aged care and personal care
Class 10a: Non-habitable buildings 0 0{m?2 Required for Class 10a: Non-habitable buildings including sheds, carports and private garages
Class 10b: Miscellaneous structures 0 0[m2 Required for Class 10b: Miscellaneous structures, including fences, masts, antennas, retaining walls and swimming pools
Class 10c: Bushfire shelters 0 0{m?2 Required for Class 10c: Bushfire shelters not attached to a Class 1a building
Total 5,550 5,340(m2 Required: Sum of m2 inputs must be more than 0.
Project information Value Unit Note
Total cost of project 14,000,000(AUD excl. GST |Required Include labour, materials, transport, plant, equipment and professional fees. Exclude GST, land, finance, escalation and other costs.
Building design life 30(years Required If uncertain, enter 50 years
Estimated envelope life 30(years Optional
Estimated replacement cycle for mechanical services 40|years Optional
Estimated replacement cycle for vertical transportation 40|years Optional
Dimensions of the building and the site Value Unit Note
Site area 3,280|m2 Required Total area of site to external boundary.
Shared services or infrastructure No Required Indicate if there are shared services that the building utilises, or shared foundations, basement or podium
Building footprint area 2,590|m2 Required Total floor area of the ground floor measured to the outside edge of the floorplate.
Typical floor area (if different to building footprint area) 0[m2 Only needed if different to row above
Typical floor perimeter 0[m Required
Area of external carpark (not included in GFA) 0|m? Required. Enter 0 if not applicable.
Area of external hardstand (not included in GFA) 0|m? Required. Enter 0 if not applicable.
Area of other hard landscaping (not included in GFA) 0|m? Required. Enter 0 if not applicable. Include all other impervious areas. For example, patios, paths and driveways (not already included in carparks and hardstands above).
Number of floors/storeys above ground, including ground floor 6|no. Required
Number of floors/storeys below ground 1[no. Required. Enter 0 if not applicable.
Number of floors/storeys of car parking 0fno. Required. Enter 0 if not applicable.
Total height above ground 29(m Required Measured from the average finished grade to the highest point of the building, excluding protrusions (lighting rods, masts, chimneys, etc.)
Structural material choices Value Unit Note
Foundation type Slab-on-ground Required
Frame type (dominant) Reinforced concrete Required
Suspended floor type (typical) Reinforced concrete Only needed for multi-storey buildings
e ety
zéss::zciéf;é/(z;isontent specified in your building NA R
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Step 2: Quantity of materials

Complete all blue cells that are applicable to the building. Leave items that aren't applicable blank. Fill out blue cells
Material category Sub-category 1 Sub-category 2 Sub-category 3 Value Unit of measure |Comment AIQS ACMM Code ICMS3 (Level 3 Codes Construction)

The structural parts of the building that are below ground (substructure) and above ground (superstructure).
This includes fill below the substructure, foundations, basement levels, suspended floors, wall structure, roof structure, stairs, lift shafts and balconies.

It excludes external areas such as hardstands, carparks, patios, etc.

Coverage of sructural mareial spend : : : B0 Vimimum requirement - 80%. Excud hoad contactarprehminares and margins
Concrete in-situ <10 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor 02-11 02 or 03
Concrete in-situ >10 MPa to <20 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor02-11 02 or 03
Concrete in-situ >20 MPa to <32 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor 02-11 02 or 03
Concrete in-situ >32 MPa to <40 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor02-11 02 or 03
Concrete in-situ >40 MPa to <50 MPa - - 24.0|m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor 02-11 02 or 03
Concrete in-situ >50 MPa to <60 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor02-11 02 or 03
Concrete in-situ >60 MPa to <80 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor 02-11 02 or 03
Concrete in-situ >80 MPa to <100 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor02-11 02 or 03
Concrete in-situ >100 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 01_SBor 02-11 02 or 03
: : : m e e P4 5068358 01 5211 vearcs
Concrete block Hollow core ) ) 200 Elr:g;: ?niLIJL?t;Z r;ﬁtkr)(lasélfz:rz:)arzigeiesa(izie.:lIi?e%?o:éit:écztr:efl'sir:rlgr:/;nlt?%oe).items above/below. 01_SB 02 0r 03
Concrete block/brick Solid - - 60.0(m3 Enter as cubic metres, calculated as (area in m2) * (thickness in mm / 1000) 01_SB 02 or 03
Concrete block/brick Solid AAC ) ) me Zgli:r er::i?cﬁ;?f;?iglcCL?I;gst:s(?:;g; ?r:on?:) * (thickness in mm / 1000). 01_SB 020r 03
Mortar - - - kg 01_SB 02 or 03
Include all reinforcing steel bar/mesh in the building's structure in this row. Usually this is
Reinforcing steel Bar & mesh - - 5,000|kg calculated as kg/m3 per concrete element and then summed. Example: 10 m?3 of 40 MPa concrete 01_SB or 02-11 02 or 03
@ 100 kg/m3 + 5 m3 of 50 MPa concrete @ 150 kg/m?3 = 1,750 kg reinforcing steel.
Reinforcing steel Fibre & strand - - kg Include all steel fibre reinforcing and steel strand in the building's structure in this row. 01_SBor 02-11 02 or 03
Structural steel Hot rolled structural - - t Examples include universal beams, universal columns and welded beams 01_SB 02 or 03
Structural steel Cold formed structural - - t Examples include C purlins, Z purlins and all light gauge steel framing 01_SB 02 or 03
Structural steel Other welded structural - - t 01_SB 02 or 03
Structural steel Plate - - t Include any allowance for connections here 01_SB 02 or 03
Structural steel Sheet - - t 01_SB 02 or 03
Stainless steel - - - t Primarily for engineered timber structure connections 02_11 02 or 03
: : m T o e B oo o 8 DA g2 s make your st o s vearca
Reinforced concrete piles Steel reinforcing kg nyor:lortslznpogl\?r;ft DA stage, please make your best estimate. If not known at CC stage, please ask 01_SB 02 or 03
Steel piles - - - t Where concrete and reinforcing steel are also used, enter these in the rows above. 01_SB 02 or 03
Timber poles/piles - - - m3 Where concrete and reinforcing steel are also used, enter these in the rows above. 01_SB 02 or 03
Timber (solid) Sawn softwood - - 30.0(m3 02_11 02 or 03
Timber (solid) Sawn hardwood - - m3 02_11 02 or 03
Timber (engineered) CLT - - m3 02_11 02 or 03
Timber (engineered) Glulam - - m3 02_11 02 or 03
Timber (engineered) LVL - - m3 02_11 02 or 03
Timber (engineered) osB - - m3 Enter as cubic metres, calculated as (area of wall in m2) * (thickness in mm / 1000) 02_11 02 or 03
Fs Heat cured - - m3 Enter as cubic metres, calculated as (area of wall in m2) * (thickness in mm / 1000) 02_11 02 or 03
Structural Insulated Panel (SIP) Steel outer - - m2 01_SB 02 or 03
Structural Insulated Panel (SIP) Aluminium outer - - m2 01_SB 02 or 03
Structural Insulated Panel (SIP) Engineered timber outer - - m2 01_SB 02 or 03
Fill - - - t Include purchased material only. Exclude site-won material. 01_SB 01
Sand & gravel - - - t Include purchased material only. Exclude site-won material and sand/gravel in concrete. 01_SB 01
Waterproofing membrane Bituminous - - m2 01_SB 01 or 02 or 03
Waterproofing membrane Polyethylene - - 900|m? 01_SB 01 or 02 or 03
Other structural (Describe and add unit >>) - - Please enter a description for any structural material that does not fit a predefined classification
Other structural (Describe and add unit >>) - - Please enter a description for any structural material that does not fit a predefined classification
Other structural (Describe and add unit >>) - - Please enter a description for any structural material that does not fit a predefined classification

The skin of the building that separates the internal building from the external environment.
This includes the roof cladding, wall cladding, windows, doors and internal/external shading. It also includes insulation and the internal wall lining of envelope walls.

Required. Coverage of spend for the envelope items you have entered below.

i - - - 0,
Coverage of envelope material spend 80|% Minimum requirement = 80%. Exclude head contractor preliminaries and margins.
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Roof cladding

Roof cladding

Roof cladding

Roof cladding
Roof cladding
Roof cladding
Roof cladding

Wall cladding

Wall cladding
Wall cladding
Wall cladding
Wall cladding

Wall cladding

Wall cladding
Wall cladding

Wall cladding

Wall cladding
Wall cladding
Wall cladding
Wall cladding

Wall cladding

Wall cladding

Wall cladding

Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors
Windows & doors

Curtain wall

Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall

Curtain wall

Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall
Curtain wall

Profiled steel

Profiled aluminium

Profiled zinc

Membrane

Tiles (traditional clay)
Tiles (concrete)

Other (Please describe >>)

Bricks (heat cured)

Bricks (air dried)
Bricks (under fired)
Bricks (concrete)
Mortar and render

Profiled steel

Profiled aluminium
Profiled zinc

GRC cladding

Timber weatherboards
Fibre cement board
Terracotta

Brick tiles / veneers

Plasterboard

Plywood

Other (Please describe >>)
Aluminium frame
Aluminium frame
Aluminium frame

Timber frame

Timber frame

Timber frame

uPVC frame

uPVC frame

uPVC frame

Frameless

Frameless

Frameless

Other (Please describe >>)

Single skin fagade

Single skin facade
Single skin fagade
Single skin facade
Single skin fagade
Single skin facade
Single skin fagade
Single skin facade

Double skin fagade

Double skin fagade
Double skin fagade
Double skin fagade
Double skin fagade
Double skin fagade
Double skin fagade
Double skin fagade
Other (Please describe >>)

|Glass

Single glazed
Double glazed
Triple glazed
Single glazed
Double glazed
Triple glazed
Single glazed
Double glazed
Triple glazed
Single glazed
Double glazed
Triple glazed

Glazed panel

Glazed panel
Glazed panel
Opaque panel
Opaque panel
Opaque panel
Opaque panel
Opaque panel

Glazed panel

Glazed panel
Glazed panel
Opaque panel
Opaque panel
Opaque panel
Opaque panel
Opaque panel

Single glazed

Double glazed

Triple glazed
Aluminium cladding
GRC cladding
Insulated shadow box
Brick cladding

Stone cladding

Single glazed

Double glazed

Triple glazed
Aluminium cladding
GRC cladding
Insulated shadow box
Brick cladding

Stone cladding

m?2

m?2
m?2
m2

m?2

Enter as m? of roof area. Exclude allowances for overlap in the roofing sheets. This row includes
all metal-coated and pre-painted steel sheets where steel is the base metal. Examples include:
galvanised steel, zinc-aluminium (zincalume) coated steel and zinc-aluminium-magnesium (ZAM)
coated steel, whether painted or unpainted.

Enter as m2 of roof area. Exclude allowances for overlap in the roofing sheets. This row also
includes pre-painted aluminium sheets.

Enter as m? of roof area. Exclude allowances for overlap in the roofing sheets. This row also
includes pre-painted zinc sheets.

Enter as m? of roof area. Exclude allowances for overlap in the membrane sheets.
Enter as m2 of roof area. Exclude allowances for overlap between the tiles.
Enter as m? of roof area. Exclude allowances for overlap between the tiles.

15

Please enter a description for any roofing that does not fit a predefined classification

160

m2

m2
m?2
m2

kg

m?2
m2
m?2

m2

Enter as m2 of wall area. Heat-cured bricks use a kiln or furnace to raise the brick temperature
above ambient temperature during curing process.

Enter as m2 of wall area. Air-dried bricks are cured using ambient temperature.

Enter as m? of wall area.

Enter as m2 of wall area

Enter as m2 of wall area. Exclude allowances for overlap in the cladding sheets, offcuts, etc. This
row includes all metal-coated and pre-painted steel sheets where steel is the base metal.
Examples include: galvanised steel, zinc-aluminium (zincalume) coated steel and zinc-aluminium-
magnesium (ZAM) coated steel, whether painted or unpainted.

Enter as m? of wall area. Exclude allowances for overlap in the cladding sheets, offcuts, etc. This
row also includes pre-painted aluminium sheets.

Enter as m2 of wall area. Exclude allowances for overlap in the cladding sheets, offcuts, etc. This
row also includes pre-painted zinc sheets.
Enter as m? of wall area. GRC = Glass Reinforced Concrete.

Enter as m? of wall area. Exclude allowances for overlap between weatherboards, offcuts, etc.
Enter as m2 of wall area. Exclude allowances for offcuts, etc.
Enter as m? of wall area. Exclude allowances for offcuts, etc.
Enter as m2 of wall area. Exclude allowances for offcuts, etc.

Enter as m2 of wall area. Exclude allowances for offcuts, etc. Include both external wall linings
and internal wall linings for envelope walls.
Enter as m? of wall area. Exclude allowances for offcuts, etc. Include both external wall linings
and internal wall linings for envelope walls.

Please enter a description for any wall cladding that does not fit a predefined classification

300

m2

m?2
m2
m?2
m2
m?2
m2

m?2

m?2

m2
m?2
m2
m?2
m2
m?2
m2

m?2

Include all single glazing, including standard, toughened, laminated and low-E
Include all double glazing, including standard, toughened, laminated and low-E
Include all triple glazing, including standard, toughened, laminated and low-E
Include all single glazing, including standard, toughened, laminated and low-E
Include all double glazing, including standard, toughened, laminated and low-E
Include all triple glazing, including standard, toughened, laminated and low-E
Include all single glazing, including standard, toughened, laminated and low-E
Include all double glazing, including standard, toughened, laminated and low-E
Include all triple glazing, including standard, toughened, laminated and low-E
Include all single glazing, including standard, toughened, laminated and low-E
Include all double glazing, including standard, toughened, laminated and low-E
Include all triple glazing, including standard, toughened, laminated and low-E
Please enter a description for any windows or doors that do not fit a predefined classification

Please declare all single-skin fagade area in this section. All double-skin fagade area should be
entered in the next section. Include all single glazing, including standard, toughened, laminated
and low-E

Include all double glazing, including standard, toughened, laminated and low-E
Include all triple glazing, including standard, toughened, laminated and low-E

GRC = Glass-fibre Reinforced Concrete

Please declare all double-skin fagade area in this section. Please declare as the area of the
curtain wall and do not enter the inner and outer skins twice.
Include all single glazing, including standard, toughened, laminated and low-E.

The type of glazing refers to the building's envelope wall, not including the outer skin
The type of glazing refers to the building's envelope wall, not including the outer skin

GRC = Glass-fibre Reinforced Concrete

Please enter a description for any curtain wall that does not fit a predefined classification

05_RF

05_RF

05_RF

05_RF
05_RF
05_RF
05_RF

06_EW

06_EW
06_EW
06_EW
06_EW

06_EW

06_EW

06_EW

06_EW

06_EW
06_EW
06_EW
06_EW

12_WF or 06_EW

12_WF or 06_EW

06_EW or 12_WF
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED
07_WW or 08_ED

06_EW

06_EW
06_EW
06_EW
06_EW
06_EW
06_EW
06_EW

06_EW

06_EW
06_EW
06_EW
06_EW
06_EW
06_EW
06_EW
06_EW

03 or 04

03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04

03 or 04

03 or 04

03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04

03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04

03 or 04

03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
03 or 04
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Stick-framed wall system Aluminium frame Glazed section Single glazed m2 Include all single glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Aluminium frame Glazed section Double glazed m2 Include all double glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Aluminium frame Glazed section Triple glazed m2 Include all triple glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Aluminium frame Opagque section Aluminium cladding m2 06_EW 03 or 04
Stick-framed wall system Aluminium frame Opaque section GRC cladding m2 GRC = Glass-fibre Reinforced Concrete 06_EW 03 or 04
Stick-framed wall system Aluminium frame Opagque section Insulated shadow box m2 06_EW 03 or 04
Stick-framed wall system Aluminium frame Opaque section Brick cladding m2 06_EW 03 or 04
Stick-framed wall system Aluminium frame Opagque section Stone cladding m2 06_EW 03 or 04
Stick-framed wall system Steel frame Glazed section Single glazed m2 Include all single glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Steel frame Glazed section Double glazed m2 Include all double glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Steel frame Glazed section Triple glazed m2 Include all triple glazing, including standard, toughened, laminated and low-E 06_EW 03 or 04
Stick-framed wall system Steel frame Opagque section Aluminium cladding 700({m2 06_EW 03 or 04
Stick-framed wall system Steel frame Opaque section GRC cladding m2 GRC = Glass-fibre Reinforced Concrete 06_EW 03 or 04
Stick-framed wall system Steel frame Opagque section Insulated shadow box m2 06_EW 03 or 04
Stick-framed wall system Steel frame Opaque section Brick cladding m2 06_EW 03 or 04
Stick-framed wall system Steel frame Opagque section Stone cladding m2 06_EW 03 or 04
Stick-framed wall system Other (Please describe >>) - m2 Please enter a description for any wall system that does not fit a predefined classification 06_EW 03 or 04
Wall louvre system Aluminium - - m2 06_EW 03 or 04
External shading system Aluminium frame Aluminium cladding - 30|m? Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame GRC cladding - m2 (P;I;aés: Zrll;esrsiisbr:: ;Lisr:]f?rjce: da(r:zi;:; éar metres * (width in mm / 1000). 06_EW 03 or 04
External shading system Aluminium frame Terracotta cladding - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame Stone cladding - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame Pre-cast concrete - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame Timber - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame Glass (opague) - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Aluminium frame Steel - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
External shading system Other (Please describe >>) - m2 Please enter as m? of shaded area = linear metres * (width in mm / 1000) 06_EW 03 or 04
Roller doors Steel profile - - 150(m2 Please note unit is square metres, not quantity 08_ED 03 or 04
Roller doors Hardwood over steel - - m2 Please note unit is square metres, not quantity 08_ED 03 or 04
Roller doors Softwood over steel - - m2 Please note unit is square metres, not quantity 08_ED 03 or 04
Revolving doors Glass/aluminium/steel - - no. 08_ED 03 or 04
Fire-rated doors Engineered timber - - 2|no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 08_ED 03 or 04
Fire-rated doors Steel - - no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 08_ED 03 or 04
Fire-rated doors Aluminium/glass - - no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 08_ED 03 or 04
Insulation Glass wool / fibreglass - - 3,400|m2 Please include both wall and ceiling insulation 05_RF or 06_EW 03 or 04
Insulation Stone wool - - m2 Please include both wall and ceiling insulation 05_RF or 06_EW 03 or 04
Insulation Polyester - - m2 Please include both wall and ceiling insulation 05_RF or 06_EW 03 or 04
Insulation Expanded polystyrene - - m2 Please include both wall and ceiling insulation 05_RF or 06_EW 03 or 04
Insulation Other (Please describe >>) - m2 Please include both wall and ceiling insulation 05_RF or 06_EW 03 or 04
Other (Please describe and add unit >>) - - Please enter a description for any envelope material that does not fit a predefined classification

Other (Please describe and add unit >>) - - Please enter a description for any envelope material that does not fit a predefined classification

Other (Please describe and add unit >>) - - Please enter a description for any envelope material that does not fit a predefined classification

Permanent internal walls and doors

Walls and doors within the building that are either structural or designed to be permanent.

Enter the % coverage of spend for the items you have entered below. There is no minimum

Coverage of material spend on permanent internal walls and doors % requirement: enter what you know. This should include all structural walls. Exclude head
contractor preliminaries and margins.

Interior wall (permanent) Steel (light framing) - - 2.40|t 09_NW 03 or 04
Interior wall (permanent) Timber framing - - m3 09_NwW 03 or 04
Interior wall (permanent) AAC panel (reinforced) - - m2 Panels of autoclaved aerated concrete (AAC) with reinforcing steel. E.g., Hebel. 09_NW or 12_WF 03 or 04
Interior wall (permanent) Concrete-filled steel panel - - m2 Panels made from a steel sheet outer with an aerated concrete core. E.g., Speedpanel. 09_NW or 12_WF 03 or 04
Interior wall (permanent) Plasterboard - - 6,300|m2 Enter as single-layer equivalent. If using 2 layers, multiply the area by 2. 09_NW or 12_WF 03 or 04
Interior wall (permanent) Plywood - - m2 Enter as single-layer equivalent. If using 2 layers, multiply the area by 2. 09_NW or 12_WF 03 or 04
Interior wall (permanent) Fibre cement sheet - - m2 Enter as single-layer equivalent. If using 2 layers, multiply the area by 2. 09_NW or 12_WF 03 or 04
Interior wall (permanent) Insulation - - 7,400.0(m2 09_NW or 12_WF 03 or 04
Interior wall (permanent) Glass - - m2 09_NW or 12_WF 03 or 04
Interior wall (permanent) Other (Please describe >>) - m2 Please enter a description for any internal wall that does not fit a predefined classification 09_NW or 12_WF 03 or 04
Internal door (permanent) Aluminium/glass - - no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 11_ND 03 or 04
Internal door (permanent) Timber/glass - - no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 11_ND 03 or 04
Internal door (permanent) Timber solid lightweight - - 50(no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 11_ND 03 or 04
Internal door (permanent) Fire resistant - - 30|no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 11_ND 03 or 04
Internal door (permanent) Steel - - no. Please enter as single-leaf equivalent. For double-leaf doors, multiply the quantity by 2. 11_ND 03 or 04
Internal door (permanent) Other (Please describe >>) - no. Please enter a description for any internal door that does not fit a predefined classification 11_ND 03 or 04

Other (Please describe and add unit >>)

Please enter a description for any material that does not fit a predefined classification
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Other (Please describe and add unit >>) - - Please enter a description for any material that does not fit a predefined classification

Other (Please describe and add unit >>) - - Please enter a description for any material that does not fit a predefined classification

Services Unit of measure
Building services included within the main building contract. If the building components that are the subject of the development application or the construction certificate
are base building only, then only enter these items. If you cannot split services by type, please enter them all in the "Other services" category at the bottom. Enter all
values as material costs in dollars.

Mechanical services - - - 1,940,000(AUD excl. GST  Where possible, enter material costs excluding labour, plant, equipment, margins and taxes 28 SS 05

Vertical transportation - - - 555,000(AUD excl. GST  Where possible, enter material costs excluding labour, plant, equipment, margins and taxes 28_SS 05
Electrical services including the main power supply, backup generators, security and

Electrical services - - - 1,000,000|AUD excl. GST  communications. Excluding solar installations. 26_LP 05
Where possible, enter material costs excluding labour, plant, equipment, margins and taxes.

Solar photovoltaic installations - - - 220,000(AUD excl. GST  Where possible, enter material costs excluding labour, plant, equipment, margins and taxes 26_LP_LPGP 05

Plumbing/hydraulic services - - - 832,000(AUD excl. GST  Where possible, enter material costs excluding labour, plant, equipment, margins and taxes 18_PD and 19_WS 05 or 06

Fire services 2,940,000(AUD excl. GST  Where possible, enter material costs excluding labour, plant, equipment, margins and taxes 25 FPSS04 or 39 XWAW_03 or 41_XF 05

Please group all other services here, meaning that coverage will always be 100% for services.
Enter only the material costs (excluding labour, plant, equipment, margins and taxes).

External works

The materials associated with hard landscaping and outbuildings on the site but outside the building envelope.
This includes hardstands, carparks, driveways, covered walkways, decks, patios, awnings, fences, gates, etc. Soft landscaping should be excluded.

Other services (Please describe) - - AUD excl. GST 29_SS or multiple

Coverage of spend on external works : : : 80/% Viimum reduiremens < 50%. Exclud head contias praimiares and margine

Asphalt - - - t 33_XR 07
Concrete in-situ <10 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL 07
Concrete in-situ >10 MPa to <20 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL 07
Concrete in-situ >20 MPa to <32 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL o7
Concrete in-situ >32 MPa to <40 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL 07
Concrete in-situ >40 MPa to <50 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL o7
Concrete in-situ >50 MPa - - m3 Please enter reinforcing steel as part of "Reinforcing steel" below 33_XR or 34_XN or 35_XB or 36_XL 07
Pavers, bricks and blocks Concrete - - 220|m2 33_XR 07
Pavers, bricks and blocks Clay - - m2 33_XR o7

Include all reinforcing steel bar/mesh in the external works in this row. Usually this is
Reinforcing steel Bar & mesh - - kg calculated as kg/m?3 per concrete element and then summed. Example: 10 m3 of 40 MPa concrete 33_XR or 34_XN or 35_XB or 36_XL 07
@ 100 kg/m?3 + 5 m3 of 50 MPa concrete @ 150 ka/m? = 1,750 kg reinforcing steel.

Reinforcing steel Fibre & strand - - kg Include all steel fibre reinforcing and steel strand in the external works in this row. 33_XR or 34_XN or 35_XB or 36_XL 07
Structural steel - - - t 02_11 o7
Structural aluminium - - - t Includes structures, louvre systems, etc. 35 _XB 07
External roof/wall cladding Polycarbonate - - m2 Enter as profiled polycarbonate sheet that would ordered, including allowance for overlap 35_XB 07
External roof/wall cladding PVC - - m2 Enter as profiled PVC sheet that would ordered, including allowance for overlap 35_XB 07
External roof/wall cladding Bitumen sheet - - m2 Enter as bituminous sheet that would ordered, including allowance for overlap 35_XB 07
External roof/wall cladding Steel profile - - m2 Enter as profiled steel sheet that would ordered, including allowance for overlap 35_XB 07
Fill - - - t Include purchased material only. Exclude site-won material. 33_XR or 34_XN or 35_XB or 36_XL o7
Sand & gravel - - - t Include purchased material only. Exclude site-won material and sand/gravel in concrete. 33_XR or 34_XN or 35_XB or 36_XL 07
Timber (solid) Sawn softwood - - m3 33_XRor 34_XN or 35_XB or 36_XL o7
Timber (solid) Sawn hardwood - - m3 33_XR or 34_XN or 35_XB or 36_XL 07
Timber (engineered) CLT - - m3 33_XR or 34_XN or 35_XB or 36_XL o7
Timber (engineered) Glulam - - m3 33_XR or 34_XN or 35_XB or 36_XL 07
Timber (engineered) LVL - - m3 33_XR or 34_XN or 35_XB or 36_XL o7
Timber (engineered) osB - - m3 33_XR or 34_XN or 35_XB or 36_XL 07
Fabric (awning/sunshade) m2 35_XB or 36_XL 07
Other (Please describe and add unit >>) - - Please enter a description for any external works that does not fit a predefined classification

Other (Please describe and add unit >>) - - Please enter a description for any external works that does not fit a predefined classification

Other (Please describe and add unit >>) - - Please enter a description for any external works that does not fit a predefined classification
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Step 3: Certifier details

The material quantities must be determined through an itemised list of building materials (such as a bill of quantities)

Fill out blue cells

and certified by a quantity surveyor, designer, engineer or NABERS Assessor.

Person that completed this form Value Note

Name Behrooz Shojaei Required

Company IGS - Integrated Group Services Required

ABN 68163019029

Profession Senior ESD Engineer Required
Professional Engineer - Inst. Engineers Australia

Qualification or registration Senior ESD Engineer - 20 years of experience Required
NABERS, Green Star Accredited Engineer.

Person that certified the details in this form Value Note

Name Behrooz Shojaei Required

Company IGS - Integrated Group Services Required

ABN 68163019029

Profession Senior ESD Engineer Required
Professional Engineer - Inst. Engineers Australia

Qualification or registration Senior ESD Engineer - 20 years of experience Required
NABERS, Green Star Accredited Engineer.

Confirmation of certification Value Note

Are 80% of material costs captured for the building's structure, .
Yes Required

envelope and external works?

If no - why not?

Additional comments from data provider

Additional comments of certifier

Attach this Excel spreadsheet to your development application or construction certificate application.
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