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1 EXECUTIVE SUMMARY

IGS has been engaged by to undertake the required Ecologically Sustainable Design (ESD)
assessments and provide a sustainability report for the proposed development at 21-41 Canberra
Ave & 18-32 Holdsworth Ave, St Leonards South NSW.

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:

Passive Design

Load Reduction
(minimising the need for resource

Consu_mptlon e.g. energy, water and Maximise use of natural lighting
material)

Building fabric improvements

Maximise use of Natural ventilation

High efficiency Heating, Ventilation and Air Conditioning

High efficiency lighting

Optimising energy and water

: High efficiency hot water systems
consumption

High efficiency appliances

Sustainable Transport & Charging point for Electric
Vehicles

Application of Solar Energy or Solar thermal systems
where practical

Use of renewable resources

(renewable energy and rainwater
harvesting) Rainwater harvesting

Benchmarking and compliance requirements:

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

e NCC 2019 Section J (Energy Efficiency — outlined as part of the NCC Section J JV3
Report)

e BASIX - Energy, Water and Thermal Comfort

¢ NatHERS - Minimum 6 Star NatHERS rating in compliance with St Leonards South
Precinct sustainability requirements.

Sustainability targets 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 Design & As Built Tool — Green Building Council of Australian.

Response to the Pre-DA Comments by the Panel - Sustainability

The Panel have expressed concern that the submitted documentation lacks details regarding
Design Excellence terms of “ecologically sustainable development” and accordingly seeks more
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information / evidence before the scheme can be supported. The comments by the Panel have
been addressed and summarised below.

Panel Comments

Project Response

How have urban heat island and shade
been addressed?

Heat Island effect will be minimised via measures such as
the following:

e Light-coloured concrete and roofs
e Tree plantations and effective landscaping
o Effective shading for dwellings and external areas
o Effective ventilation for the dwellings.
The measures will be further developed as part of the

detailed design and integrated into the landscape and
architectural drawings.

What is the stormwater harvesting and
flood protection strategy, and how are
stormwater and rainwater being harvested,
treated and reticulated?

Refer to section 3.8.3

What is the strategy for extreme heat
events in light of a warming climate,
including resilience of building services and
systems, provision of thermal comfort
during grid failures, provision of potable and
irrigation water during water restrictions?

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 plan
is based on NSW and ACT Government Regional Climate
Modelling (NARCIiM) climate change projections.

The climate change adaption plan is provided in Section 6
of this report including risks and recommendations.

How have energy security and equity been
addressed?

Details of sample on-site energy storage options and
system components are provided in Appendices A-D.

What renewable energy systems are being
embedded, how are structures and roof
areas designed to cater for this, is on-site
energy storage included?

A 100 kW Solar PV System is currently considered for the
development. Please refer to section 5.6.4 of the report.
Details of sample on-site renewable energy components
are provided in Appendices A-C.

The exact sizing, configuration and final design will be
completed during the design stage.

Is there a longer-term strategy for the
project meeting a net zero carbon footprint

This is currently investigated by the design team and an
emission offset plan will be developed. The proposed
Solar PV system is expected to generate 142 MWh of
clean energy every year.

How is waste being managed on site,
including treatment and reuse of organic
waste?

A detailed Waste Management Plan will be prepared
during the detailed design stage and will be adhered to
during construction and operation of the facility.

Refer to section 5.9.6 of the report.

Provide information on whether sustainable
transport has been addressed, e.g. reduced
car parking numbers, small car spaces,
spaces equipped for EV charging and
spaces dedicated to car share parking

Refer to section 5.7 of the report.
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2 INTRODUCTION

The design team recognise the importance of sustainable developments in terms of
environmental preservation, occupants’ health, safety and wellbeing, as well as in terms of
greenhouse gases emissions reduction.

The project architect, consultants and
contractors will strive to design and construct
the building based on the Environmentally
Sustainable Design (ESD) principles which
exceed the minimum BASIX and NCC Section J
requirements.

The facade and floor plans are designed with
the vision to give occupants the very best in
terms of passive heating and passive cooling.
This, when combined with other energy
efficiency strategies (listed later in the report)
will lead to low energy demands for the
apartments and base building and therefore
lower greenhouse gas emissions during the life
of this development.

Natural lighting and natural ventilation will be f e TR NP e %
utilised very effectively throughout the Site Context - Source: Bates Smart Architects
development. In addition to thermal comfort,

energy and water efficiency, the proposed building design will provide sustainable and efficient
operation to the occupants.

The proposed sustainable design initiatives will not only improve the building services life but are
low-cost, low maintenance and reliable, especially when compared to often prohibitively complex
and expensive retrofits. Furthermore, the passive design principles will facilitate a low-energy and
cost-effective operation for the occupants.

The following are some of the design initiatives which will improve the environmental
performance of the development and deliver long term energy efficiency during the life of the
building.

The building envelope is designed to utilise the energy of the sun and natural ventilation to keep
occupants comfortable whilst reducing the need for mechanical heating and cooling. These
principles include:

¢ Natural ventilation to corridors and apartments achieving 67% natural cross ventilation.

¢ Maximising daylight to all habitable rooms. 71% of apartments achieve direct solar access
for 2 hours at midwinter to living rooms and private open space.

e Incorporating landscaping elements over and around the building structure that provide
shading to the building as well as help reduce heat island effect.

e Apartment orientation - layout and orientation within apartments has been carefully
considered to ensure habitable and frequently used rooms to take advantage of the sun
when wanted, but limiting overheating and glare.

¢ The building’s facade incorporates materials that have been carefully selected to minimise
heat gain and the creation of hot microclimates. For instance, the use of light-coloured
paving materials and roofing that maximises Solar Reflectance.

e A 100kW Solar PV system which will offset the Greenhouse Gas emissions related to
base building lighting energy consumption by approx. 10% (see Appendix E for further
details)
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e 5 EV Charging points for each building (see Appendix D for further technical details)

¢ Water consumption measures within the common areas will be minimised and the
development is committed achieving a 40% water reduction target in compliance with
BASIX requirements.

e On-site rainwater detention and re-use.

e All other initiatives outlined in the diagram.

Rainwater collection and | Passive shading
re-use reducing heat gains
- e
d
o

water efficient

) Optimised daylighting through
fixtures

considered orientation

©)

Reduced water consuﬁptfcn
through demand mangemen

’
I — e N

Landscaped rooftops to reduce
heat island effect

Renewable energy -
PV System

N\ Efficientartificial lighting
“7T\ & energy management

g Ak
| B—

Use of light coloured Building materials'&
Low SHGC Glazing to reduce heat gains

Natural ventilation
and efficient HVAC

e

EV charging points

Well insulated building fabric
reducing heat gains and losses

Recyced use of
materials

Dedicated car sharing
spaces

3 Benchmarking

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

o NCC 2019 Section J (Energy Efficiency — outlined as part of the NCC Section J JV3
Report)

o BASIX — Energy, Water and Thermal Comfort
e NatHERS - Minimum 6 Star NatHERS rating in compliance with St Leonards South
Precinct sustainability requirements.
Sustainability targets 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.

o Green Star Design & As Built Tool — Developed by Green Building Council of Australian
3.1 National Construction Code (NCC) Section J

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:

Rev1.4 21-41 Canberra Ave & 18-32 Holdsworth Ave, St Leonards South NSW Page 6
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e Deemed-to-Satisfy (DTS) Compliance
e JV3 - Verification using a referenced building.
The Deemed-to-Satisfy Provisions in Section J of the NCC 2019 include the following 8
components.
e Part J1 - Building Fabric — Minimum thermal performance constructions for roofs, ceilings,
roof lights, walls, glazing and floors in the relevant climate zone.
e PartJ2 - Blank in NCC 2019

e Part J5 - Air-Conditioning and — Provisions to reduce the loss of conditioned air and
restrict unwanted infiltration to a building.

e Part J4 —Blank in NCC 2019

e Part J5 - Air-Conditioning and Ventilation Systems — Requirements to ensure these
services are used and use energy in an efficient manner.

e Part J6 - Artificial Lighting and Power — Requirements for lighting and power to ensure
energy is used efficiently within a building.

e Part J7 - Hot Water Supply — Restrictions for hot water supply design except for solar
systems within climate zones 1, 2 and 3.

e Part J8 - Facilities for Energy Monitoring
The development will meet and outperform the NCC energy efficiency requirements of Part J.
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3.2 Building and Sustainability Index (BASIX)

The National Construction Code (NCC) Section J deems that developments with a building class
of 1 or 2 in NSW should be assessed against the BASIX rating scheme. The BASIX rating
scheme investigates the thermal comfort of the building, energy consumption and water
consumption.

There are three input sections: Energy, Thermal Comfort, and Water. Each of these three
categories is integrated and often influences each other.

New residential developments in NSW must reduce their energy and water use, according to
BASIX requirements developed by the Department of Planning, the objectives of the BASIX
scheme are relative to an average development in NSW.

e 40% reduction in water consumption,

o 35% reduction in greenhouse gas emissions, depending on building height,

¢ Minimum thermal performance requirements for heating and cooling loads. The maximum
allowable heating and cooling loads for each apartment are dependent on the glazing and
floor area.

Achievement of the specified targets is demonstrated through use of a web-based prediction tool.
This tool requires input of several aspects of the dwelling's design and produces a BASIX
certificate and report listing all of the environmental initiatives proposed and required to achieve
the mandatory performance.

A BASIX Certificate is a DA requirement and demonstrates compliance with the NSW
Government’s sustainability targets. The development will meet and exceed the minimum
requirements for all following areas.

o Energy Efficiency
o Water Efficiency
o Thermal Comfort (NatHERS)

3.3 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:

e Design and As-Built

e Office Interiors

o Performance

¢ Communities

Green Star rating tools use Stars to rate performance:
e 4 Star Green Star Certified Rating (score 45-59) signifies 'Best Practice'
e 5 Star Green Star Certified Rating (score 60-74) signifies 'Australian Excellence'
e 6 Star Green Star Certified Rating (score 75-100) signifies 'World Leadership'
Green Star rating tools include nine separate environmental impact categories as follows.
e Management;
e Indoor Environment Quality;

o Energy;

e Transport;
o Water;

o Materials;
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e Land Use and Ecology;
e Emissions, and
e |nnovation

The development is not seeking a formal Green Star certification, however, where feasible, the
design team will consider the sustainable design initiatives associated with Green Star.
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4 Development Location

The development is located in St Leonards NSW which is within the NCC climate zone 5 (warm

temperate).

" ;r':\

- 4

« Camarvon Warburion o
s
Ko By g ) L
PERTH -
Bubuysl g Emerree
.\".1‘“,‘

e 53 ™ £

2 Warm humid summer, mild winter
i ewcastle 3 Hotdry summer, warm winter
. YDNEY 4 Hot dry summer, cool winter
. * Wollongong i
NBERRA

8 Alpine

ZONE DESCRIPTION
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Our review is based on the pre-DA presentation and the following preliminary architectural
drawings provided by Bates Smart Architects in June 2021.

4.1 Information Used in Review

Drawing No. g Title ' Drawing No.  Drawing Title
DA 13.121 2 Bad Apartment Plans - Building 9 Sheet 2
DA.00.000 Cover Sheet & Drawing Schedule DA 13.122 Bed Apartment Plans - Building 10
DA 13.123 Bed Apartment Plans - Building 11
Site Plans DA13.124 Bed Apartment Plans - Building 11 Sheet 2
DA.01,000 Existing Site Context & Analysis DA12.1%0 Bed Apartment Plans -Buidingd
A0 062 Bropoeed Slts Flan & M DA.13.131 3 Bed Apartment Plans - Building 10
! oposed Stte Plan & Massing DA13.132 3 Bed Apartment Plans - Building 11
DA.01.000 Proposed DA_13.150 Terrace Plans - Building 9
DA.13.151 Terrace Plans - Buiiding 11
Key Plans DA.13.152 Terrace Plans - Building 11 Sheet 2
DA02.001 Lovel 01 DA.13.210 1 Bed Apartment Plans - Building 7
DA02.002 Lovel 02 DA.13.211 1 Bed Apartment Ptans - Building 8
DA02.003 Lovel 03 DA 13.220 2 Bed Apartment Plans - Building 7
DA02.004 Level 04 DA 13221 2 Bad Apartment Plans - Building 8
DA02 Level 05 DA.13.230 3 Bed Apartment Plans - Building 7
DA02 Level 06 DA.13.231 3 Bed Apartment Plans - Building 7 Sheet 2
DA02 Level 07 DA.13.232 3 Bed Apartment Plans - Building 8
DA02 Level 08 DA.13.233 3 Bed Apartment Plans - Building 8 Sheet 2
DA02.009 Lovel 09
" Sradow Dagrams
O3 012 u::‘ B DA21.001 Shadow Diagrams - Winler Soistice
DAD2 01 Lol 13 DA21.010 Views from Sun - Winter Solstice - Sheet 01
A2 014 Covel 14 DA21.011 Views from Sun - Winter Solstice - Sheet 02
DA02.015 Level 16
DA02.016 Level 16 Area Calculation Plans
DA02.017 Roof Plan DA.22.001 Area Calculation Plans - Sheet 1
DA 22.002 Area Caiculation Plans - Sheet 2
Elevations DA 22.003 Area Calculation Plans - Sheet 3
DA.09.101 Canberra Ave & Holdsworth Ave DA22004 Area Colculation Plans - Sheet 4
DA09.102 River Road & North
DA09.103 Pedestrian Link North & South Diagrams
DA09.104 Green Spine East & Green Spine West DA 23.001 Deep Soil Calculation
DA09.105 9m Building Sep Elevations DA 23.005 Existing Tree Retention Plan
DA 23.010 Height Plane assessment - Survey
Sections DA 23.011 Height Plane Assessment - Proposed
DA.10.001 Longatudinal
DA.10.101 Bulldings 09 & 10 Renders
DA.10.102 Bullding 11 DA.24.001 Render 01
DA.10.201 Bulldings 07 & 08 DA24.002 Render 02
DA24.003 Render 03
Detail Sections DA.24.004 Fender 04
DA.24.005 Render 05
DA.10.501 Ground Interface - Street Entrances
DA.24.006 Render 06
DA.10.503 Ground Interface - Green Spine DA 24007 Render 07
DA.10.504 Ground Interface - Holdsworth
DA.10.505 Ground Interface - North Link
DA.10.506 Ground Interface - Pocket Park Extension Notification Plans
DA.10.507 Ground Interface - Town House DA 25.001 Notification Plan 01
DA.25.002 Notification Plan 02
Apartment Plans Grand total: 78
DA.13.110 1 Bed Apartment Plans - Building 9
DA.13.111 1 Bed Apartment Plans - Building 10
DA13.112 1 Bed Apartment Plans - Building 11
DA.13.120 2 Bed Apartment Plans - Building 9
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5 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.

5.1 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.

5.2 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.

5.3 Community

As presented in Section 1 community engagement and amenity will be a guiding concept for the
ESD strategy. Specific initiatives to be investigated are detailed in this section.

5.3.1 Sustainability Displays

Real-time displays can be used to tell the story of the development’s ESD efforts in terms of
energy savings, water savings, any renewable energy generation, waste reduction, and other
initiatives. These can be simple, engaging and can help raise the profile of the development as
an environmentally responsible development and engage community interest in sustainability.
The displays could also be used to introduce and explain any innovative ESD solutions.

Generally, displays can utilise existing screens (such as poster boards or kiosks) with the data
capture, graphic design and dynamic displays managed by an external service provider to centre
specifications on an annual subscription basis. An example for another facility is shown below.
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Sustainability Information Hub

Yesteday’s Energy Mix

Sustainability Information Hub

Current Solar Generation

Energy from the grid
B Energyfrom the s
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ce more energy efficient and that we
generate as much as we can ours

£ 3
Cranbourne
Park

Sustainability Information Hub
Water Harvesting This Year

30
| IIIII
i
¥ ”I-l III
T E S

MONTH ) F M A M ) )

We're har over 200,000 liters of
rainwate h year. ‘s enough to fill

£ 3
Cranbourne
Park

Sample information display.
Data Acquisition

Automated data is aquired via direct export from the Building Management System. In addition,
local weather data will be acquired via the internet from the closest BoM weather station.
Data displays could include:

e Direct from existing meters and sensors

¢ Next day billing data from utility or meter data agent

e Manual data entry, e.g. of waste recycling rates or facility’s environmental performance
targets.

Data Processing

Data is stored and processed in real time and the resulting information is communicated to the
information displays via the internet.

Data Presentation

Feedback on the environmental performance of the facility will be provided to visitors via digital
posterboards. These will be custom-designed incorporating the development’s branding. The
posterboards will display (e.g.):

e Solar PV system performance, including electricity generated and greenhouse gas
emissions avoided

e Rainwater harvesting and re-use and total potable water saved

e Local weather conditions

e Energy use — tagreted vs. real time for each space

e Thermal comfort: targeted vs. real time / historical

e Status of equitpment e.g. in heating or cooling mode, or ventilation on or off.
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5.4 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.

5.4.1 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 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.

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

¢ Indoor environment quality

e Energy

e Water

e Transport
e Materials

e Land use and ecology
o Emissions
¢ Innovation

It is recommended to involve a Green Star Accredited Professional (GSAP) as part of the design
to prepare the necessary ESD guidelines. The ESD consultant from IGS (author of this report) is
a Green Star Accredited Professional.

5.4.2 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).
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5.4.3 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;

5.4.4 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;

5.4.5 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.

s Measure Description Provisions & Project Specific Performance Target
Objective
The contractor will adhere to a comprehensive
Environmental Management Plan (EMP) for the
Construction . works. The Head Contractor will be ISO 14001:2004
Waste Reduction of waste o :
. Waste X ; certified. Environmental management plans and
reduction during construction. . .
Management systems will be implemented to ensure that
demolition and construction activities appropriately
manage and mitigate environmental impacts.

5.4.6 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;
e 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.
5.5 Indoor Environmental Quality (IEQ) Initiatives

Where feasible, Indoor Environmental Quality initiatives will be considered to improve 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 within the IEQ category for further
consideration and development during detailed design, where feasible.

¢ 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.

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

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

o 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.

5.5.1 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:

¢ Radiant temperature (45% of net comfort effect);
e Air temperature and humidity (35% of net comfort effect);
e 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;

¢ 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 development is required to meet the minimum performance levels for the thermal comfort of
the dwelling, expressed as energy required to heat and cool the dwelling (MJ/m2).

A detailed modelling assessment will be undertaken (as part of the BASIX) utilising a NatHERS
accredited software to ensure thermal comfort for a dwelling’s occupants, appropriate to climate
and season and reduce the demand for new energy infrastructure by managing peak demand for
energy required cooling and heating. The development will achieve a minimum 6 Star NatHERS
rating in compliance with St Leonards South Precinct sustainability requirements.

5.5.2 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.
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Daylighting strategies combined with dimmable lighting systems will allow high control of indoor
lighting levels whilst minimising power consumption for the building.

Mid-Winter Solar Analysis from 9am to 3pm Mid-Winter Solar Analysis from 9am to 3pm
9 10 11 Total Area

7 8 9 10 11 Total 9 10 11 Total
_ 69% 76% 30% 52% 25% 49% _ 69% 76% 30% 52% 29% 51% _ 73% 75% 34% 53% 38%
1-2 hours of sun 12% 9% 1% 26% 14% 13%

1-2 hours of sun 12% 9% 1% 26% 1% 1% 1-2 hours of sun 5% 10%
B o o o o e

_19% 14% 58% 22% 60% 38%

Mid-Winter Solar Analysis from 9am to 3pm
Area 7 8

Area 7 8

54%
18% 18% 10% 12%

_22% 15% 48% 28% 52%

34%
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5.5.3 Natural Ventilation

The Natural Ventilation mode is a fundamental aspect of the energy and the indoor
environmental strategies. It is anticipated that when exterior conditions are suitable, occupants
will utilise the operable windows and doors to the facade which will provide natural ventilation.

The proposed building design reflects this intention by sizing the window openings to allow
effective natural ventilation, restoring thermal comfort. The design of the window, when open will
allow the introduction and extraction of air through operable windows.

The materials specification of the windows and doors shall consider issues relating to durability,
aesthetics and integration with other facade elements. The final selection of the glass and
window system will be subject to detailed design phase of the project.

/ J

Apartments with Cross Ventilation

s
o
13
3
H
&

Bldg7 Bldg8 Bldg9 Bldg10 Bldg 11
Level 16 - 4
Level 15 B HOLDSWORTH AVENUE
Level 14 4 — -
It O Y
Level 13 4 : N 5 1 I O O
Level 12 - 4 2 1o 5
Level 11 4 4 - 2 -
Level 10 4 4 2 2 3
Level 9 4 4 3 4 8
Level 8 4 4 7 4 8
Level 7 4 4 9 4 oo N e AN e et 0
Level 6 4 2 9 4 10
Level 5 2 - 9 4 10
Level 4 2 6 - 10
Level 3 - 1 7
Level 2 4 1
Level 1 - - - - 6
Total 28 a2 50 26 73
62%  58%  76%  57%  73%

NEWLANDS PARK
Apartments benefiting from cross ventilation dus to
corner location

G
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5.5.4 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.

VOC’s 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.).

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.
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5.6 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:
¢ 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:

Load Reduction Passive Design

(minimising the need for resource Building fabric improvements
consumption e.g. energy, water and | Maximise use of natural lighting
material)

Maximise use of Natural ventilation

High efficiency Heating, Ventilation and Air
Conditioning

High efficiency lighting

Optimising energy and water

- High efficiency hot water systems
consumption

High efficiency appliances
Sustainable Transport & Charging point for Electric

Vehicles
Use of renewable resources Application of Solar Energy or Solar thermal systems
(renewable energy and rainwater where practical
harvesting) Rainwater harvesting

5.6.1 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 Orientation
e Shading

e Structure

e Insulation
e Glazing

5.6.2 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.

Rev 1.4

21-41 Canberra Ave & 18-32 Holdsworth Ave, St Leonards South NSW Page 20

Ecologically Sustainable Design (ESD) Report



| INTEGRATED
GROUP
SERVICES

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.

The thermal insulation requirements will be compliant with the minimum BASIX and the NCC
Section J requirements.

Glazing and Window Framing

Adequate performance glass will be provided to reduce excessive heat gains in hot conditions,
increasing periods when natural ventilation will be able to restore thermal comfort, and therefore
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) are 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 optimised as much as possible (within the BASIX limits for SHGC compliance).

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.

The glazing performance requirements shall comply with the minimum BASIX and the NCC
Section J requirements.

5.6.3 Energy Efficient Systems and Services

The residential component of the proposed building is intended to be a mixed mode building,
being capable of utilising natural ventilation when outside conditions are favourable. The building
envelope will be designed to achieve maximum benefits from both operation modes.

The mechanical and electrical systems for the building 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.
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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 I
movement sensors will be considered to reduce artificial lighting energy consumption g
and allow maximum advantage to be taken of natural lighting.

| b 2
Lighting power density is required to meet AS1680 and NCC requirements. 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 (within communal areas) 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.

Efficient Heating, Ventilation & Air-Conditioning (HVAC)

Reliance on active HVAC is reduced by maximising Natural Ventilation via Louvred windows,
achieving 67% natural cross ventilation.

Heating and cooling of the building accounts for a large portion of the building’s energy use
throughout the year. Selection of highly efficient HVAC 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:

o Where appropriate, mixed mode ventilation will be used as an effective way to reduce air
condition periods when natural ventilation is sufficient to maintain comfort conditions
inside the space.

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

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

e Car park ventilation system controlled by Carbon Monoxide (CO) sensors and variable
speed drive fans through the Building Management System.

¢ Building commissioning and building tuning to be undertaken (by contractors) to ensure
that the building systems function as required to achieve energy efficiency design targets.
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All refrigerant plant will be specified such that the refrigerant type has Zero Ozone Depletion
Potential (ODP).

When outside conditions are not favourable for the natural ventilation mode of operation, the
mechanical system shall deliver thermal comfort when spaces are occupied.

Manually operable windows will allow bedrooms and living rooms to be naturally ventilated when
external temperature conditions are favourable. During periods when external temperature
conditions prevent the opening of windows or during hot nights when acoustic issues will limit the
opening of windows, a dedicated reverse cycle heat pump refrigerant .

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.

Power Factor Correction : B

To reduce maximum kVA demand on the electricity grid and lower A e

the demand charges, power factor correction units will be provided at | «#&- . IS e
the main switch board(s) in accordance with the NSW Installation - ¥ A
and SerVICe RU|eS = Ample space for wiring

- = CLMD33S capacitors

The power factor correction units proposed will improve the power to l '! T 15

a factor of 0.98 or higher. |

Bottom cable entry

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 (O
major building plant and equipment. An effective monitoring system is to be M
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 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.

Hot Water Systems

High efficiency gas hot water systems will be used to provide the Domestic Hot Water demands
for the facility.

5.6.4 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 modular design of
the systems allows retro-fitting of additional panels ~ *< mains sypely

DC side isolation switch

Inverter

')PVVArrcy N AC side isolation switch
{usually building mounted;

-~

if required in the future. eter S i . .
appliances
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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 100 kW PV system may be considered for the development. The exact sizing, configuration
and final design will be completed during the design stage.

The expected renewable energy generation by the system is approx. 142.3 MWh per annum.
Solar PV - System Components
The Photovoltaic (PV) system may consist of the following main components or of equal capacity.

Total nominal power: 100 kW
Approx. roof space requirements: 800 m?
Estimated Capital Costs (without battery): $110,000 (Exc GST) after rebates
Estimated Payback Period: <5yrs
Components Brand, Model & Quantity
PV Inverter SMA — Quantity: (4-5) x 20kW
PV Panels LG - Neon 330 — capacity: 330W - Quantity: 302 Approx.
PV mounting frame and Quantity: depending on the requirements and final design and in
system balance coordination with the project architect.

The exact sizing, configuration and final design will be completed during the design stage. Please
refer to Appendices A, B, C, D, E & F for technical data sheets of the proposed PV panels (LG),
the grid-connected inverter (SMA), solar mounting systems and energy storage options (Tesla).

ESD Measure Description Provisions & Project Specific
Objective Performance Target
The project has committed to a 100 kW
100 kW Grid-connected | Solar PV system. It is expected that the
Carbon Solar PV offsetting proposed Solar PV system will offset
Emissions Renewable Energy Greenhouse Gas the Greenhouse Gas emissions of the
Reduction emissions for the development by approx. 10%.
development. Please refer to the attached supporting
document.
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Solar PV - Projected energy generation based on a 100-kW system
Geographical Site Sydney Country Australia
Situation Latitude 33.5°S Longitude 151.1°E
Time defined as Solar Time Altitude 42 m
Collector Plane Orientation Tilt 34° Azimuth 0°
PV-field installation main features
Module type Standard
Technology Polycrystalline cells
Mounting method Facade or tilt roof
Back ventilation properties Ventilated
System characteristics and pre-sizing evaluation
PV-field nominal power (STC) Pnom 100 kWp
Collector area Acoll 952 m?
Annual energy yield Eyear 142 MWh Specific yield 1423 kWh/kWp
Meteo and incident energy System output
$ .Global'nodzon'ml Ad‘kwmmgday ¥ T T d ; ! ‘ = -Syslev:l ouxpux‘enevgy‘ 1422&;5kwm|year i ! ! E i !
Global on tilted plane 4.8 kWh/m?.day :
500 -
Jan  Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec IYeav Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec Year
Gl. horiz. Coll. Plane System output System output
kWh/m?.day kWh/m?.day kWh/day kWh
Jan. 6.02 5.36 4316 13380
Feb. 5.54 5.40 435.1 12182
Mar. 4.20 4.55 366.4 11359
Apr. 3.05 3.74 301.5 9045
May 261 3.76 303.2 9398
June 2.32 3.66 294.5 8836
July 2.54 3.93 316.1 9800
Aug. 3.55 4.96 399.4 12380
Sep. 4.61 5.48 441.2 13235
Oct. 5.87 6.04 486.7 15087
Nov. 6.50 5.93 477.7 14330
Dec. 6.12 5.31 4276 13254
Year 4.40 4.84 389.8 142285
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5.7 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.

A detailed Sustainable Travel and Access Plan has been prepared by JMT Consulting to ensure
sustainable transport is available to the residents within the development.

The following sustainable transport principles are recommended.

e 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.

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

Given the 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 incorporated in the design to reduce
dependence on motorised vehicles, encouraging walking, cycling and the use of mass public
transport.

e Cyclist facilities: provision of bicycle racks; where possible to promote the use of cycling
to work.

e Public Transport: The building is close to public transport and the building occupants are
encouraged to use mass transport to travel to work. The St Leonards South precinct is
within easy walking distance of St Leonards railway station. St Leonards Station is located
on the northern side of Pacific Highway. Additionally, Wollstonecraft Station is located
within 800 metres of the area. Both stations provide rail connections along the T1 line.
The T1 (the North Shore and Northern and the Western line) operates at a frequency of
approximately 3 minutes during peak periods and between 5 to 10 minutes during the off-
peak period.

e Trip Reduction: The development is located adjacent to a number of local amenities,
reducing the need for trips;

o Fuel efficient vehicles: where possible encourage the use of more fuel-efficient vehicles
by providing adequate parking spaces dedicated for use by small cars, car-pool
participants and spaces dedicated to car share parking.

e Charging points for Electric Vehicles: the spaces equipped for Electric Vehicle (EV)
charging. Additional details for the EV charging points are provided in Appendix D.

Provisions & Project Specific
Performance Target

Sufficient electrical provisions

ESD Objective | Measure Description

Provide 5 off EV charges for each

Efficiency in building in strategically located areas (data, DP board) are to be
Transport and EV Chargers 9 gicatly installed to ensure future
so all users of the development can
Energy demand of the EV charger can
access the chargers.
be reached.
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Travel Access Guide — Source: JMT Consulting
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5.8 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.

The development will achieve complies with the BASIX requirements achieving a
40% water reduction target.

5.8.1 Demand Management 5 :
Strategies to minimise consumption include water-efficient fittings and fixtures, ﬂ ko pr o b
water-efficient appliances and low-water use air-conditioning and irrigation e T s
systems. In order to reduce the overall water consumption for this development, e
]

the following initiatives will be considered.

All water fixtures to be installed to the building are to be water efficient and where possible
exceed the BASIX requirements. The following criteria are provided as a guide and subject to
further design development.

Hand wash basins — 5 Star WELS;
Kitchen taps (where provided) — 5 Star WELS;

Water Fixtures - :
Showerheads (where provided) — 3 Star WELS or higher;

Toilets — 4 Star WELS or higher;

Appliances Dishwashers (where provided) — 4.5 Star WELS or higher

Air Conditioning Minimise use of water-cooled systems

Native and water efficient species

Landscape Irrigation (where

applicable) Sub-surface irrigation

Rainwater usage for landscape

5.8.2 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.

5.8.3 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 capture 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
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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.

ESD o Provisions & Project Specific Performance
. Measure Description
Objective Target

The project has committed to rainwater
15,000L Rainwater Tank (5 | harvesting with minimum 15,000L total

Rainwater x 3,000L) used for irrigation | capacity. It is expected that the proposed
Water Tank . . i
. of the common area Rainwater harvesting system will reduce the
Harvesting i
landscape. water consumption of the development by

approx. 49,000L p.a.

5.8.4 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.

5.9 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:

e 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;

e Low impact on the indoor environment;

o Durability, flexibility and recyclability;

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

¢ 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.
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5.9.1 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.

5.9.2 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.

5.9.3 Materials with Ozone Depletion Potential
Selection of insulation will be targeted to minimise Ozone Depletion Potential (ODP).
5.9.4 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.

5.9.5 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:
o 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.

5.10 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
enhance permeable area and vegetation improving the ecological value of the site.

5.11 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;

o 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;

o Watercourse Pollution: Design that minimises stormwater run-off to and the pollution of
the natural watercourses.
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e 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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6 Climate Change Adaptation
6.1 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

PwnNpE

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

St Leonards 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.

Near future (2020-2039) change in annual average Far future (2060-2079) change in annual average

maximum temperature, compared to the baseline period maximum temperature, compared to the baseline period
(1990-2009). (1990-2009).

Metropolitan
Sydney
Change in
annual average
temperature (°C)

W 25-30
W 20-25
B 15-20
[ 10-15
[ os-1.0
[] 00-05

Near future (2020-2039) change in annual average Far future (2060-2079) change in annual average

minimum temperature, compared to the baseline period minimum temperature, compared to the baseline period
(1990-2009). (1990-2009).
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6.1.2 Hot days (days per year above 35°C)

Currently St Leonards 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 native species diversity.

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

e These increases in hot days are projected to occur mainly in spring and summer although
in the far future hot days are also extending into autumn.

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

Far future change in days per year above 35°C

Metropolitan
Sydney
Change in annual
average number
of days with

temperatures
greater than 35°C

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

number of days per year with maximum temperatures
above 35°C.
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6.1.3 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 St Leonards will not see a considerable decrease in
cold nights (see the white areas in the map).

Near future (2020-2039) prolected changes in
the number of nights per year with minimum temperatures
below 2°C, compared to the baseline period (1990-2009).

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
<-

Far future (2060-2079) prolected changes in
the number of nights per year with minimum temperatures
below 2°C, compared to the baseline period (1990-2009).
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6.1.4 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.

Summer 20¢

Autumn 202 Autumn

Spring 20.

Metropolitan
Sydney

Change in average
rainfall (%)

I 30
Bl 20-30
Bl 10-20
B 5-10
[ ]0-5
[ ]-6-0
[ -10--5

Near future (2020-2039) projected changes in Far future (2060-2079) projected changes in
average rainfall by season. average rainfall by season.
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6.1.5 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

e 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.

Metropolitan

Metropolitan

Sydney

Change in average

number of days
with FFDI greater

¢ than 50

Far future (2060-2079) projected changes in average annual number of days with a FFDI greater than 50, compared to the
baseline period (1990-2009).
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6.2 Climate Change Adaptation Plan
The climate change adaptation plan (CCAP) follows the ISO31000 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
2. Risk analysis
3. Mitigation Strategies

6.2.1 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.

Risk likelihood matrix:

Almost Certain
expected in most circumstances
— Likely
e will probably occur in most circumstances
< Possible
o might occur at some time
= Unlikely
- .
could occur at some time
Rare
may occur, only in exceptional circumstances
Example Consequence Scale and Success Criteria (AGO 2007):
Public Safet Ecorlw_c()Jr%al and Community and Environment and Financial /Time
y y Lifestyle Sustainability Program/Budgets
Growth
The area is Major widespread loss
| Large Precinct considered very of en\{ltronrr:jental Loss or
Catastrophic | humbers decline unattractive, amenity an . d cost
i leading to moribund and progressive Increased cos
of serious id d ble t irrecoverable of 50% or
injuries or | Widesprea Lnab’e o environmental greater of
loss of life | business support its damage annual budget
failure community )
Severe and
Isolated Precinct \é\/ld?spr_ead Sev_ere IOSStOT
. instances stagnation ecline in environmenta
e of serious | such that Services amenity and a Loss or
injuries or businesses anq q“"’?"‘Y danger of continuing mcre?sed EOSt
of life within environmental of 25%-50% of
loss of are unable to th damage annual budaet
lives thrive e . get.
community
Significant N
ge?q eral Isolated but significant
Moderate Small reduction General mstgnces Oft Id Loss or
b in precinct applicable environmental damage increased cost
grirr?'u?ir:s economic decline in th.?:] r_mtght pe ref\;ertsed of 10%-25% of
) performan services with intensive eftorts annual budget
ce
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_ Isolated but o
. S(_erlous N€ar solated areas noticeable Mln_or 'nStanC?Z of Loss or increased
Minor missesor | precinct examples of environmental damage cost of 5% to 10%
minor injuries . decline in that could be reversed
decline services of annual budget
There would be
minor areas in
. Appearanc . , Loss or
Insignificant e%?a Minor which the increased cost
threatbut | Snortfallto region was No environmental of less than 5%
no actual forecast una_lble_to_ damage of annual
harm growth maintain its budaet
current services 9

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.

Example Risk matrix:

Show

Matrix Score

Risk Rating Number +
Name

Almost Certain

Insignifican
t

Minor

Moderate

High

Major

Catastrophic

Likely
Possible
Unlikely

Rare

Risk management strategies 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.

Show Matrix Score
RIS Ratll\lng L InSELIEEN Minor Moderate Major Catastrophic
ame t
] . . - Crit
Almost Certain - High High Critical
) B~ Cico
Likely High
. High
Possible
Unlikely
Rare
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6.2.2 Risk Assessment outcomes

. . . S Consequenc L&) . . Residual Residual
Climate variable Risk Statement Likelihood of Adaptation actions S
e Risk Likelihood Consequence
Accelerated Select materials which
structural have a higher temperature
material fatigue tolerance if required.
. and degradation of . . Review material datasheets
Increase in hot days facades leading to Rare Catastrophic High for in-service temperature Rare Moderate

increased range and allow for
maintenance and increase in peak
repair costs temperatures.
Parapet roof

Increas_ed_r_alnfall retains water due Check the design includes

variability to blockage in Possibl Mai Hiah " lots | R Mai
syphonic drainage ossible ajor ig X\C/i%r ovc\i/ out et: in pqraget. are ajor
system leading to to design if required.
structural failure.
Parapet roof Qverflow systems in place
X in the form of overflow
. retains water due
Increased rainfall . o slots.
variability to msqfﬁc_:lent . . . The capacity of these can .

capacity in the Possible Major High Rare Major

syphonic drainage
system leading to
structural failure.

be increased if required to
allow for increased rainfall
intensity.

Residual

level of
Risk
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Level

Residual

extreme hail event
leading to failure of
ventilation system.

possible. Implement if
required.

. e Residual
Climate variable Risk Statement Likelihood Consequence R(i)sfk Adaptation actions L|ke(Ij|hoo Consequence
Onsite Water f fl
Detention Tank If necessary, overflow
. system to be provided.
Increased rainfall (OSD) cannot deal . ;
S o Hydraulic engineers to
variability with increased . : . ; .
. Possible Major High check if systems can Rare Major
flows leading to he i d
overflow and manage the increase
flooding of flows and implement further
basement. measures if required.
Primary storm water
drainage system to be
designed to cater for a
minimum of a 100-year
storm. System to also have
Overland flow of full backup of either piped
water leads to overflow or overland flow
pooling around designed to a higher storm
Increased rainfall sub-station, switch intensity.
L room and Possible Catastrophic Also, ensure that generator Rare Major
variability i
generator room, can provide backup to
causing electrical critical services in the event
failure and power of a flood and introduce
outage. operational management
plan to include measures to
account for residual risk.
Consider other feasible
mitigation measure as
required.
L\)/Ine;:r?:rrlg(:)a;l (ﬁlg?]t ) Consider options for
Increased intensity of are damaaed b y protecting the mechanical
storm events 9 y Possible Major High plant in design where Rare Major

Residual
level of
Risk
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Level Residual Residual Residual
Climate variable RIS SR Likelihood Cemees e (.)f Adaptation actions LeElnes Consequence Iev_el i
e Risk d Risk
Severe hail blocking
roof drains causing
. . increased water Screen outlets with hail
Increased intensity  ingress into building guards. Planned overflow
of storm events envelope and Possibl Maj | hould all i R Mayj
tential structural ossible ajor High slots should allow rain to are ajor
po ts. leading t overflow for all but the
:nmcr;:; sse dea ing to most severe hail events.
maintenance
costs
Airborne debris Check wind load
Increased intensity gitjesrliggr] S&Eﬁ]gge to thresholds in engineering
of storm events : . . for facade and glazing. If .
'e'ememsdand Possible Major High required, adopt heat Rare Major
Increase treated glazing for greater
(r:noaslpstenance impact strength.
Wind driven rain Consider in design and
penetrates podium highlight risk for building
Increased intensity  level and retail spaces | ¢ Moderate managers. Include wet Rare Moderate
of storm events creating slip hazards y High weather management plan
for public circulation in facilities management
spaces. contract.
Evacuation plan to be
developed by FM
company, including use of
Smoke inaress into link to RNS hospital for
facility viagHV AC particularly vulnerable
Increased fire X Almost . residents. Almost N
system causing ; Major - ; Insignificant
weather increased health risks certain Consider use of non- certain
for the residents latching outside air smoke
' detectors to shut down
outside air systems in the
event of a bushfire
situation.
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6.2.3 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:

Risk Initial

Statement Risk

Residual
Risk

Action requiring implementation

Design /
Operations

Proposed
Responsibility

Accelerated
structural material
fatigue and
degradation of
facades, leading
to increased
maintenance and
repair costs

Review material datasheets for in-
service

temperature range and allow for a
nominal tolerance on peak
temperatures based on today's
values. Select materials which have a
higher temperature tolerance if
required.

Design

Facades Engineer,
Structural Engineer

Water restrictions
during prolonged
droughts leading Hiah
to inability to

deliver core

services.

Develop a Drought Management
Plan.

Water restrictions would likely be
signposted well in advance. Consider
alternative water supply.

Operations

Facilities Manager

Parapet roof

retains water due

to blockage in
symphonic High
drainage system
leading to

structural failure.

Check the design includes overflow
outlets in parapet. Add to design if
required.

Design

Hydraulic Engineer

Parapet roof
retains water due

Ecologically Sustainable Design (ESD) Report

) - . Hydrauli
to insufficient Check whether capacity of overflow  Design Ez gir::elf
capacity in the . slots and drainage system is sufficient L
: High . : : : Architect
symphonic to allow for increased rainfall intensity.
drainage system Increase either/both if required.
leading to
structural failure.
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Onsite Water

Detention Tank

(OSD) cannot

deal with

increased flows High
leading to

overflow and

flooding of

basement.

Overland flow of
water leads to
pooling around
sub-station,
switch room and
backup generator
room, causing
electrical failure
and power
outage.

Mechanical plant

on the roof (if any)

are damaged by

extreme hail event  High
leading to failure

of ventilation

system.

Severe hail
blocking roof
drains causing
increased water
ingress into
building envelope
and potential
structural impacts,
leading to
increased
maintenance
costs

High

I IGS INTEGRATED
GROUP
. SERVICES

Ensure secondary overflow system
provided and check if systems can
manage increased flows. Implement
further measures if required.

Design

Civil Engineer

a higher storm intensity.

risk.

measures as required.

Primary storm water drainage system
to be designed to cater for a minimum
of a 100- year storm. System to also
have full backup of either piped
overflow or overland flow designed to

Ensure generator will provide backup
to critical services in the event of a
flood and develop operational
management plan to include
measures to account for residual flood

Consider other feasible mitigation

Design

Hydraulic
Engineer,
Architect, Electrical
Engineer

mechanical plant in design.
Implement if required.

Consider options for protecting the

Design

Mechanical
Engineer

Screen outlets with hail guards.

Design

Hydraulic Engineer
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Airborne debris
causing damage
to exterior
building
elements and
increased
maintenance
costs -
particularly
discussed
potential
increase in wind
loadings due to
CC.

High
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Check wind load thresholds in
engineering for facade and glazing.

Wind driven rain
penetrates
podium level and
retail spaces
creating slip
hazards for
public circulation
spaces.

High

Smoke ingress
into facility via
HVAC system
causing
increased
employee health
risks

Facades Engineer,

eather management plan in facilities operations
management contract.

dopt heat treated glazing for greater Design Structural Engineer
impact strength if required.
Consider in design and highlight risk for
building managers. Include wet Design and Architects and

Facilities Manager

Evacuation plan to be developed by
FM company, including use of link to
he RNS hospital for particularly
ulnerable residents.

Consider use of non-latching outside
air smoke detectors to shut down
outside air systems in the event of a
bushfire situation.

Design and
operations

Mechanical
Engineer, Facilities
Manager, Owner
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7 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 BASIX 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.

Rev 1.4 21-41 Canberra Ave & 18-32 Holdsworth Ave, St Leonards South NSW Page 46
Ecologically Sustainable Design (ESD) Report



I INTEGRATED
I GROUP
SERVICES

APPENDIX A - TECHNICAL DATASHEETS FOR SAMPLE PV PANELS (330 W)

@ LG

Life's Good

The High
Performer

LG Ng

£G325/330N1C-A5

UP TO 19.3% MODULE EFFICIEN

EUPD RESEARCH

TOP BRAND PV

8l turo resEARO !

THE NeON® 2 - THE PANEL OF THE FUTURE AVAILABLE TODAY

The LG NeON® 2 has seen many improvements, from longer warranties and higher efficiency to stronger frames and better
wind loading. This panel is ideal for homes seeking a visually pleasing solar panel and for roofs where space is tight or where
future system expansions are considered e.g. to incorporate battery storage or electric car charging.

The LG NeON® modules with their double sided cells and CELLO technology absorb light from the front and the back of the
cell. This technology sets a new standard for innovation and was recognised with the 2015 Photovoltaic Innovation Award
at the Intersolar Industry Event in Germany. LG also won the 2016 Intersolar award for our new NeON BiFacial range.

A Great Visual Appearance 12 Years Product Warranty (Parts & Labour)

g __J| LGNeON® 2 panels have been designed with appearance The LG product warranty is 2 years longer than many
in mind. Their black cells, black frames and thinner wire competitors standard 10 years and covers 12 years.
busbars give an aesthetically pleasing uniform black The Warranty is provided by LG Electronics Australia

appearance. Your home deserves the LG NeON® 2. and New Zealand. The warranty includes replacement
labour and transport.

More Power per Square Metre %] Improved 25 Year Performance Warranty
LG NeON® 2's 330W are a similar physical size to | =) The initial degradation of the module has been improved

many conventional 260W panels. This means with the from -3% to -2%, in the 1st year and the annual rate of

LG NeON® 2 330W you get 27% more electricity per degradation has fallen from -0.7%/year to -0.55%/ year
square metre than a 260W panel. So you can install thereafter. This brings an 84.8% warranted output after
more kW of solar on your roof with the LG NeON® 2. 25 years, compared to 80.2% for many standard panels.

www.lgenergy.com.au

Rev 1.4 21-41 Canberra Ave & 18-32 Holdsworth Ave, St Leonards South NSW Page 47
Ecologically Sustainable Design (ESD) Report



LG325N1C-AS5 | LG330N1C-AS

LG NaON'2

<

INTEGRATED
GROUP
SERVICES

ABOUT LG ELECTRONICS

LG Electronics embarked on a solar energy research programme in 1985, using our vast experience in semi-conductors,
chemistry and electronics. LG Solar modules are now available in 32 countries. In 2013, 2015 and 2016 the LG
NeON® range won the acclaimed Intersolar Award in Germany, which demonstrates LG Solar’s lead in innovation and

commitment to the renewable energy industry.

With over 200 lesser known brand panels selling in Australia, LG solar panels offer a peace of mind solution, as they

are backed by an established global brand.

KEY FEATURES

Proven Field Performance

LG has been involved in a number of
comparison tests of the LG panels against
many other brand panels. LG NeON®
models are consistently among the best
performing in these tests.

LG NeON® 2 panels can be installed confidently
right up to the coastline. The panels have
received certification for Salt Mist Corrosion to
maximum severity 6 and Ammonia Resistance.

Strict Quality Control
i Reliable for the Future
The quality control of LG world-class solar
production is monitored and improved using
Six Sigma techniques via 500+ monitoring
points to effectively maintain and improve our
uncompromising quality.

* LG Corrosion Resistance Certification

Multi Anti-reflective Coatings
Increase Output

LG is using an anti-reflective coating on the
panels glass as well as on the cell surface to
ensure more light is absorbed in the panel and
not reflected. More absorbed light means more
electricity generation.

Improved High Temperature Performance

Solar panels slowly lose ability to generate power
as they get hotter. LG NeON® 2, has an improved
temperature co-efficient to standard modules,
which means in hot weather LG NeON® 2 panels
will deliver higher output.

"CELLO" Technology Increases Power

“CELLO" Multti wire busbar cell technology
lowers electrical resistance and increases
panel efficiency, giving more power per
panel and provides a more uniform look
to the panel.

&

Anti PID

Low LID

The N-type doping of the NeON® cells results in
extremely low Light Induced Degradation (LID)
when compared with the standard P-type cells.
This means more electricity generation over the
life of the panel, as the panel degrades less.

Extensive Testing Programme

LG solar panels are tested between 2 to 4 times
the International Standards at our in-house
testing laboratories, ensuring a very robust and
longer lasting solar module.

Cyclone Wind Load Resistance

LG modules have a strong double walled frame.
When it comes to wind forces (rear load) many
competitor modules are certified to 2400 Pascals.
LG modules are certified to more than double -
5400 Pascals, which provides at least double the
strength and durability to a standard module.

Positive Tolerance (0/+3%)

If you buy a 330 Watt panel then the flash test
of this panel will show somewhere between
330W and 340W. Some competitor panels have
-/+ tolerance, so you could get a flash test result
below the rated Watt, meaning you pay for Watts
you never get.

Anti PID Technology for Yield Security

PID (Potential Induced Degradation) affects the

long term ability of panels to produce high level
electricity output. LG panels have anti PID technology
and have been successfully tested by leading third
party laboratories regarding PID resistance.

Fully Automated Production in South Korea

All LG solar panels are manufactured in a custom
designed and fully automated production line by
LG in Gumi, South Korea ensuring extremely low
tolerances. This means great quality and build
consistency between panels.

Rev 1.4
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LG NeON'2

LG NeON’ 2 — ENHANCED. MORE EFFICIENT. ADVANCED.

LG NeON® 2 solar modules now offer even more output. Featuring a classy design and with a total of 60 cells, it can
withstand a load of 6,000 pascals. LG has lengthened its product warranty from 10 to 12 years and has improved its
linear performance guarantee to 84.8 % of nominal output after 25 years. The LG NeON® 2 is an excellent choice for
high performing long lasting solar systems.

LOCAL WARRANTY, GLOBAL STRENGTH

LG Solar is part of LG Electronics Inc, a global and financially The warrantor's 2015 sales in billions of US dollars

strong company, with over 50 years of experience in technology. T — LG Electronics $49.96bn

Good to know: LG Electronics Australia Pty Ltd is the = o), 3

warrantor in Australia and NZ for your solar modules. So = i

LG support, via offices in every Australian mainland state 1 RECSoar*  $075bn
|

and NZ and through our 70 strong, Australia wide dealer
network, is only a phone call away. Eokideciinos bt isrb oy b

HIGHER OUTPUT, HIGHER YIELD
The NeON® Cell produces energy from both the front O O Incident light 2 Incident light
and the back of the cell. This innovative approach allows
the absorption of light from the back of the cell which :
. . 5 Panel v
raises the panel’s efficiency and power output. Standard s
panels only absorb light from the front. PO - =
LG NeON® 2 module Standard module

EXCELLENT QUALITY, INDEPENDENTLY TESTED

You can rely on LG. We test our products with at least double the intensity
specified in the IEC standard. (International Quality Solar Standard).

Temperature change test Hours Moisture/heat test

WINNER

PLEE X AWARD

BEST PROCUCT
201572006

Our panel range have won a string
of International Awards.

LG Electronics EC standard LG Electronics EC standard

POWERFUL DESIGN, GUARANTEED ROBUST

With reinforced frame design, the LG NeON 2 can endure a front load of 6000 Pa which is the Lon ger Product Warranty
equivalent of 1048 kg over the size of the module. The rear load/wind load of the module is
5400 Pa which is more than twice the wind load resistance of standard modules (2400 Pa). + zyrs
6000Pa 4+, 5400P:
2 + LG offers a two year longer product
5400 2400P: warranty for parts and labour than
Standard g Sandard many competitors. 10 years to an
quirements equirements >
Front Load Rear Load impressive 12 years.
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LG325N1C-A5 | LG330N1C-A5

LGN ON~2

Mechanical Properties Electrical Properties (STC”)
Cells 6x10 Module Type SW 330W
Cell Vendor LG Power Pmax (W) 325 330
Cell Type Menocrystalling / N-type MPP Violtage Vimpp (V) 333 337
Cell Di 161.7%161.7 mm MPP Current Impp (A) 977 980
= of Busbar 12 (Multi Wire Busbar) Open Circuit Voltage Vioc (V) 408 409
Dimensions (Lx W x H) 1686 x 1016 x 40 mm Short Circuit Current Isc (A) 1041 1045
Front Load G000 Pa Module Efficiency (%) 190 193
Rear Load 5400 Pa Operating Temperature (°C) -40 - +90
Weight 180kg System Violtage (V) 1000
Genuine MC4, IP6GB M Series Fuse Rating (A) 20
SRR (Male: PV-KST4) (Female: PV-KBT4) o T 0 PR
Anction B FEBuh 3 ypess dhodes “ i %, Module Te 25°C, AM 1.5,
Length of Cables el L 3:5 (Sund'am E:t ca:«dllg::{kmm 1320 bl d bl;eLGe"qu'm at Ils’mle ww\-:e discretion.
Front cover High transmission tempered glass
Frame Anodised aluminum with protective black coating Electrical E ies (NDCTJ)
Certifications and Warranty Module Type asw ow
150 9001 Power Pmax (W) 240 243
o IEC 61215, IEC 61730-1/-2,UL1 703 MPP Voltage Vmpp (V) 308 312
IEC 617071(Salt Mist Corrosion Test) MPP Current Impp (A) 778 781
IEC 62716 (Ammonia Test) Open Circuit Voltage Voc (V) 380 381
Module Fire Rating Class C Shart Circuit Current Isc (A) 838 841
Product Warranty 12 Years T MOCT {Mominal Operating Cel Temperature}. Irradiance B0 W', ambient temperature 20 *C. wnd speed 1 mis
Output Warranty of Pmax Linear Warranty'

(Measurement Tolerance £ 3%)

' 1) 15t year 98%, 2) After 15t year 0.55%p annual degradation, 3) 84.8% for 25 years D (mm)
A 1 2emen
Temperature Characteristics [ 1
NOCT as+3C - -J e
Pmax -0.37 %C I3
Voc 027 %rC ¥
Isc 0.03 %/°C
L zmm |
Frame Cross-section
Current - Voltage characteristics at various irradiance levels
Aaan 101 Genen
3 w0 .Im“\‘lm {Size of short vide)
¥ S6mm i
13 B0/ B
o s 175mm
EOOW/m’ @ 4 3w Almm
;, Groundeg holes (Bea|
a B Seren x 1 Jmm
Mounting holes (Bea) =
N —
. : '-I'J 5 0 I\ ﬁI'J Jl't a ¥
Voltage (V)
Current - Voltage characteristics at various cell tem, tures N
ol
g w 1 5‘
& e
; 00
! ey i
B 8
60
%
20 [
0 T v T T T g
A0 25 o 5 =0 ™ %0 é
h o,
Temperature (*C) ~
LG Electronics Australia Pry Ltd LG Electronics Inc Product specifications are subject to change E- 'E
Solar Business Group Solar Business Division without prior notice. [
2 Wonderland Drive, Eastern Creek, NSW 2766 |  Twin Building, Westemn Tower, 11F, Date: 04/2017
Ph: (02) 88054038 128, Yeoui-daer, Yeongdeungpo-gu,

Life's Good

E-Mail: solarsales@ige.com.au
Weblgenergy com.au

Secul, 07336, Korea
wwwilg.com/global/business

.
Copyright © 2017 LG Electronics. El
All rights reserved.
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APPENDIX B - TECHNICAL DATASHEETS FOR SAMPLE PV INVERTERS

Efficient Safe Flexible Innovative
* Maximum efficency of 98.4% * DC surge arrester {SPD type 1) * DC input voltage of up 1o 1000 V + Cutfing-edge grid management func-
can be integroted * Multistring copability for opfimum tions with Integrated Plont Control
system design * Reoctive power availoble 24/7
« Optional display {Q on Demond 24/7)

SUNNY TRIPOWER
15000TL / 20000TL / 25000TL

The versatile specialist for large-scale commercial plants and solar power plants

The Sunny Tripower is the ideal inverter for large-scale commercial and industrial plants. Not only does it deliver extraordinary
high yields with an efficiency of 98.4%, but it also offers enormous design flexibility and compatibility with many PV modules
thanks fo its multistring capabilifies and wide input voltage range.

The future is now: the Sunny Tripower comes with cuttingedge grid management functions such as Integrated
Plant Control, which allows the inverter to regulate reactive power at the point of common coupling. Separate con-
trollers are no longer needed, lowering system costs. Another new feature—reactive power provision on demand
(Q on Demand 24/7).
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SUNNY TRIPOWER

15000TL / 20000TL / 25000TL

Technical Data

Input (DC)

Max. DC power [of cos ¢ = 1] / DC rated power
Max. input voltage

MPP voltage range / rated input voltage

Min. input vollage / stort inpul vohoge

Max. input current input A / input B
Number of independent MPP inputs / strings per MPP input
Output (AC)

Rated power (ot 230 V, 50 Hz)

Max. AC opporent power

AC nominal vollage

AC voltoge ronge
AC grid frequency / range

Rated power frequency / raled grid volioge
Max. output current / Roted output curment
Power foctor of roted power / Adustable displacement power factor
THD

Fead-in phases / connection phases
Efficiency

Max efficiency / European Efficiency
Protective devices

DCaside disconnection device

Ground fault monitoring / grid monitoring
DC surge amaster [Typs Il con be integratad

DC reverse polority protection / AC shortcircuit current copability / gobvanically isolated

Allpcle sensitive residual-current mandtoring unit
Protaction class (occording 1o IEC 62109-1) /

Soge cotegory |
General data
Dimensions (W / H / D]
Waight
Operating lemperature range
Noise emission |typical]
Salf-consumption |at night)
Topelegy / cocling concept
Degree of protection os per IEC 40529)
Climotic category (occording 1o IEC 60721-3-4)
Maximum permissible value for relative humidity [noncondensing)
/H /A 5
DC connection / AC connection
Display
foce: R5485, Speedwi
Doaita interfoce: SMA Modbus / SunSpec Modbus
Mulsifunction relay / Power Control Module
OpiiTrack Globol Peak / Integrated Plant Control / Q on Demand 24/7
OffGrid copable / SMA Fuel Save Controller compatible
Guarantee: 5 / 10/ 15 / 20 years
Plonned cenficates and permits

Fonte

Adab.

* Do not apply ko ol natonal cppendices of EN 50438

Type designation

Jing 1o IEC 62109-1)

Sunny Tripower
150007L

15330W / 15330W
1000V
240V 10 8OOV / 00V
150V / 188V
33A/33A
2/A3:B:3

15000 W
15000 VA
3/NJPE 220V /3BOV
3/MN/PE 230V /400
3/N/PE 240V / 415V
180V 280V
S50Hz /44 Hz o S5 Hz
&0 Hz / 54 Hzto 65 Hz
S0Hz/ 230V
WAS2NTA
1/ 0 overexcited to O underexcited
£3%
3/3

98.4% / 98.0%

L]
/e
o
o/0/-
L]
I/ AC: I DC:

661 /682 / 264 mm [26.0 f 269 / 10,4 inch)
61 kg (134,48 Ib)
=25°C1o+60 °C |-13 *Flo +140 °F)

51 dBja)
1w
Transtormerless / Opticocl
IP&5
AK4H
100%

SUNCLIX / spring-coge terminal
-3

ofe
./
o/o
/e
./
s/ojojo

ANRE 30, AS 4777, BDEW 2008, C10/11:2012, CE, C8 016, CHO21, EN 50438:2013",

G59/3, [EC 4006824, EC 41727, IEC 6210%-1/2, IEC 62114, NBR 16149,
NEM EN 50438, NES 097.2.1, PPC, RD 1699/411, RD 84172007, Res. o" 7:2013, 504777,
TOR D4, TR 3.2.2, UTEC15-712-1, VDE 0126-1-1, VDEARN 4105, VIR 2014

STP 150007L.30
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APPENDIX C - TECHNICAL DATASHEET FOR SAMPLE MOUNTING SYSTEM
Solar Panel Mounting System
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Solar panel installation

made simple

-

Sunlock is an Australian designed and manufactured
solar panel mounting system. Utilising custom built
aluminium extrusions and components, the Sunlock
system’s design streamlines construction and improves

frame strength to greatly simplify solar panel installation.

Sunlock’s significantly higher strength-to-weight ratio
allows more efficient use and greater spans. Its highly
versatile design offers adjustability and expandability to
suit any size job.

Sunlock is backed by a3 10 year warranty and is fully
compliant with the Australian/New Zealand standard on
wind actions AS/NZS1170.2, making it suitable for a wide
variety of building types and climatic zones.

Design Features

» Aluminium 6106Té extrusion made from
100% recycled material.

» Building height up to 200m

» Roof slope range 10° to 65 °

» Static load capacity up to 1800N

» Optional tilt legs for greater solar efficiency

» Corrosion resistant, providing low maintenance
and extended product life cycle.

» Can be used to secure 3 vast array of solar
panel thicknesses.

» Easy to install with adjustable locking devices.

» Installation site: residential, commercial, remote
area and marine applications.

» Complies with Australian/New Zealand Standard on
wind actions, AS/NZS 1172.2:2002
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Technical Specifications

Material
Tensile strength

Installation site

Roof types

Modules thickness
Module arrangement
Roof slope

Building height
Mounting structure

Ultimate Wind Load Capacity

Structural design analysis confirms the following ultimate wind loads supported by Sunlock framing.

Fixing centres
mm
650
850
1000
1200

22.912335
13.41 1366
9.7 1989
6.81693

Ultimate

Yield

Australia/ NZ

steel, tile and slate
35 to S0mm

portrait or landscape
3°t0 65°

Up to 200m

Ult Wind Load - KPa | kg/m?

600mm Sunlock Rail Spacing 750mm Sunlock Rail Spacing

Maximum Serviceable Wind Loading

Extruded Aluminium 6106Té

timber or steel substructure

235 MPa
210 MPa

18.37 11873
10.7 | 1091
7.71785
5.41550

The table below descibes the maxium serviceable wind loading that Sunlock rails can support in reference to a
maxium deflection of span/200 (Span/200 is considered the maximum acceptable deflection Uimit for Sunlock rails supporting solar panels).

Fixing centres
mm
650
850
1000
1200

Max Deflection - mm
L/200
35
4.25
5
6

Max Service Wind Load - Kpa | kg/m?
750mm Sunlock Rail Spacing
12.21 1244
711723
5.11520
351356

600mm Sunlock Rail Spacing
15.31 1560
8.919%07
6.4 1652
4.4 448
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Longevity Advantage

Corrosion resistant, providing low maintenance and Modular design allows trouble free installation and
extended product life cycle. expandability.

Efficiency Expandability

Sunlock’s significantly higher strength to weight ratio Sunlock rail joiner can be used to extend the solar frame
allows for more efficient use and greater spans. to any length required.

Flexibility Quality and Safety

Using adjustable clamps the Sunlock system can be used  Complies with Australian/New Zealand Standard on

to secure a vast array of solar panel thicknesses. wind actions, AS/NZS 1172.2:2002

1 Roof mounts 2 End clamp 3 Middle clamp

Roof mounts are used to secure the solar Adjustable end clamps are used 1o secure  Adjustable middle clamps are used to easily
framing to the roof and are suitable for steel  solar modules of varying thicknesses. secure modules together in the array.

or tile roofed buildings

For more information please contact
ﬁ(} Apollo Energy on

opolloenergy 1300 855 484

or visit our website at
www.apolloenergy.com.au
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APPENDIX D — ELECTRIC VEHICLE CHARGING POINTS — TECHNICAL
DATASHEET
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EV Charging Informmmkage

5 x Ocular 1Q Wallbox per building

Prepared by EVS




J)evse

Abbreviations

AC Alternating Current

DB Distribution Board

DC Direct Current

DGPO Double General Purpose Outlet
EVCS Electric Vehicle Charging Station

EV Electric Vehicle

EVSE Electric Vehicle Supply & Equipment
GPO General Purpose Outlet

kw Kilowatt

kVA KiloVA

MCB Miniature Circuit Breaker

MSB Main Switch Board

RCBO Residual Current circuit Breaker with Overcurrent protection
RCD Residual Current Device

RFID Radio Frequency Identification

QR Quick Response

Important notice

Please note all information provided must be signed off by the building electrician and engineer. EVSE
makes recommendations based on our experience however the information provided must be evaluated by
the building electrical engineer before implemented.

EVSE Australia owns all Intellectual Property Rights in and to this document and any material provided,
created or developed by or on behalf of EVSE in connection with this document . Neither this document nor
any Material may be reproduced, redistributed or commercially exploited without the prior written consent

The information contained in this document is provided as at the date of this document, and EVSE makes
no representations or warranties in respect of its accuracy at any future date. The information contained in
this document may be subject to change due to, among other things, government regulation, changes in
commercial or technological conditions, or consumer behaviour. In addition, the recommendations
provided in this document is based on the industry experience and independent research of EVSE. Its
application to the addressee may be affected by circumstances of which EVSE is not aware and EVSE makes
no representations or warranties as to any recommendation’s suitability for the addressee.

“Intellectual Property Rights” means patents, design rights, trademarks, copyright and rights to register
those or like rights, and rights to protect confidential information, trade secrets and know-how, whether at
law or in equity, in Australia or elsewhere and whether or not in existence at the date of this document.



1. Introduction

About Us

EVSE is Australia’s leading supplier of electric
vehicle charging stations, charging cables and all EV
accessories. Founded in 2015, EVSE has rapidly
grown to become a leading authority through
strong partnerships with leading EV charging
companies and all major car manufacturers.

Our Mission

To help power the future of Australian mobility
through clean, affordable and convenient electric
vehicle charging infrastructure. We aim to achieve
this through the provision of comprehensive
electric vehicle charging solutions which bring
together the leaders in EV charging technology with
electric car owners across Australia & New Zealand.

QOur Customers

Our EV Solutions are Trusted by Some of Australia's Biggest Brands
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2. Product Info

OoCuUL AR

Ocular 1Q Wallbox

Key features

Universal Socket - Compatible with all plug-in vehicle

brands

Power rating: 7kW (1-phase) or 22kW (3-phase)
2-year product warranty.

OCPP 1.6J Compliant

Load management enabled via any OCPP Software
Secured accessibility via App or RFID

Wall-mounted or pole mounted

Software| Management Portal

Key features

Data collection and billing software
Monthly firmware update and maintenance
Energy usage report

Set pricing and generate revenue

Monitor & control all live charging activities
Load Management setup/maintenance*
OCPP 1.6 & RESTful APl enabled.

24/7 after sale support




3. System Design

System Description
The Ocular IQ Wallbox requires two connections:

* Power connection ( from the distribution board)
* Communication connection (Integrated 4G modem or LAN connection to the internet switch)

Regarding the Power connection, each charger requires 1 dedicated power circuit in compliance with the
AS/NZS3000:2018. Each circuit must be protected by 1 x 40A Type A RCBO. The minimum cable size for
each power circuit is 10mm? to get <3% voltage drop from the distribution board.

The Ocular 1Q Wallbox comes as standard with the Load management capability via any OCPP software.
Therefore, if power consumption is a concern, our clients can be assured that they get control over the
power demand of these chargers. The OCPP software also allows the chargers to operate with all the smart
functionalities including energy monitoring, behaviour controlling or setting billing rate for the EV charging
service.

In order to employ the Smart functions of the Ocular 1Q Wallbox via the OCPP software platform, an
Internet source has to be provided to the chargers. For 5 x chargers set up, a hardwire LAN connection to
the Internet source is the most cost-effective solution.

System Diagram

] EV parking space

TBD TBD

7

- NN NN NI AN -

EV Distribution Board MSB

| [ — .
to Intemet switch/router _ “Ethemet Cat § Cable

Internet
connection

____________________________________________________‘



Power Demand

Under no Load management condition, each charger will consume 32A /phase while operating. Load
Management helps the user to allocate a limit for all EV chargers to share to ensure that the EV chargers
will not over load the building’s electrical infrastructure. The power demand of the EV chargers with and
without Load Management can be illustrated as below:

Please note that we would recommend having Load Management to work on the basis of 10A per charging
port to prevent micro-charging the vehicle and protect the car’s battery while maintaining a smooth
charging experience for the EV drivers.

Power demand of the 7kW single-phase EV chargers

Charger model Qty No Load Management With Load Management

5 64A / phase (~44.2kVA) 20A / phase (~13.8kVA)

8 96A / phase(~66.3kVA) 30A / phase(~20.7kVA)

Ocular 1Q Wallbox 10 128A / phase(~88.3kVA) 40A / phase(~27.6kVA)

7.2kW , 32A, 240V h N ¥ h N y

(~45km/h charging rate) 15 160A / phase(~110.4kVA) 50A / phase (~34.5kVA)
18 192A / phase(~132.5kVA) 60A / phase(~41.4kVA)

25 288A / phase(~198.7kVA) 90A / phase(~62.1kVA)

30 320A/ phase(~220.8kVA) 100A / phase(~69.2kVA)

Installation Scope of Works

1. Allocate a suitable EV distribution board for the EV chargers

2. Supply & install 5 x Type A 40A RCBO breakers for the chargers in the EV distribution board

3. Supply & run 5 x min.10.0 mm?2 4C+E power cables from the EV distribution board to the chargers

4. |Install the Ocular chargers at the nominated location

5. Supply & run 5 x CAT6 communication cables from the chargers to the internet switch/router/4G
modem

6. Set up OCPP pathway to connect the chargers to the OCPP management software platform

7. Test and commission the system

EVSE provide a full turn-key installation support package to the installer to ensure that the installation

meets all Australia Standard for EV chargers.



4. Pricing Q) EVSE

This section includes:

* Cost breakdown: Hardware + Shipping per building

* Cost breakdown: Optional Annual Software Subscription Fee per building
* Cost breakdown: Commissioning cost per building

* Total Project Pricing for 5 x Apartment Buildings

* Optional Extras

Cost per unit Total cost

Item WY exGsT) ( ex.GST)
Ocular 1Q Wallbox— Charging Unit
5 1,497 7,485
7.2kW, 240V, 32A, single-phase, ° 1, >,
Shipping 1 $80 $80
Sub - Total $7,565

Cost per unit Total cost
Item Qty (ex.GST) ( ex.GST)
OCPP 1.6 Software (Recommended)
For power monitoring, controlling load management and 5 $ 150 S 750

automated billing

Sub-Total $ 750

Cost per unit Total cost
(ex.GST) ( ex.GST)

Item Qty

Commissioning Fee
Program, commission and test the charging system 5 $175 $ 875
* Further discount apply if the number of chargers increase

Sub-Total $875




J)evse

ltem Total

(ex. GST)
Hardware + Shipping $7,565
Annual Software Subscription Fee $ 750
Commissioning Fee $875
Total $9,190

Cost per unit Total cost

Item Qaty (ex.GST) ( ex.GST)

Project pricing per building 5 $9,190 $ 45,950

Sub-Total




J)evse

Item

EV Stencil
EV logo for line marking

EV Parking Signages
“Electric Vehicle Parking Only” signage

EV Charging Dual-port stand
To create dual-port charging station

EV Charging cable
5m, Type 2, 22kW

Extended warranty per year

Annual Service level agreement

- Perform Visual Inspection

- Perform Environmental Inspection

- Perform Mechanical / Electrical Inspection
- Perform Operational Inspection

- Implement Updates

- Prepare and Deliver Report

Price per unit
(ex. GST)

$249

$55

$770

$259

$ 200 per charger

$ 200 per charger
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APPENDIX E — ENERGY & GREENHOUSE GAS EMISSION OFFSET
CALCULATIONS

Project name

21-41 Canberra Ave, 26-32 Holdsworth Ave

INTEGRATED
GROUP
SERVICES

Date 19:02 21/05/2021
SCORE CONTRIBUTIONS - ENERGY
Multi-dwelling project: breakdown by end-uses| proposal percentage contribution
kg (CO2)/year to energy score
lifts 43667.6 2.9%
commen pools and spas 23625.2 1.5%
COMmMon saunas 0.0 0.0%
other common facilities 0.0 0.0%
common area ventilation 258234.6 16.9%|
common area lighting 18018.1 1.2%
hot water 204049.7 13.4%
ventilation 25635.9 1.7%|
cooling 35366.0 2.3%
heating 69238.4 4.5%
lighting 47711.9 3.1%
private pools and spas 0.0 0.0%|
cooking 101562.7 5.7%
whitegoods (ie, appliances) 510446.5 33.4%
other (no appliances) 335277.6 22.0%
Alternative energy -146474.9 -9.6%
total: 1526359.3 100%
The benchmark emission for your project is: 2149631.8|kg (CO2)/year
The target emissicn for your project is: 1612223.8|kg (CO2)/year
PERCENTAGE CONTRIBUTION TO ENERGY PERFORMANCE
comman pools and spas, 1% _comman saunas, 0.0% other common facilities, 0.0%
lifts, 2.9%
common area lighting, 1.2%
other (rio appliances), 22.0%
e,
4 ////
L i
hitegoods (ie, appliances), 33.4% i
7 “ I /////////////////// ventilation, 1.7%
<
/// / -ooling, 2.3%
//// / cooling, 2.3%
cooking, 6.7% // lighting, 3.1%
private paols and spas, 0.0%
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