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1. Introduction 

We have worked with Altis Property Partners, the development manager on this project, to establish 

residential sustainability design guidelines for 28 Elizabeth St, Liverpool. The initial concept design 

has revolved around a 34-storey mixed used development, with 4-storey commercial on the lower 

floors and 29-storey apartment floors above.  

In addition to this work the client has appointed us to provide advice on project specific sustainability 

initiatives. The objective of this appointment was to guide the client on the delivery of a sustainable 

project. To realise the objective, initial workshop has been carried out with the broader design team to 

further explore the key trends and influence within the industry as well as sustainability opportunities 

within similar building typologies. 

Some of the key trends and influences discussed within the workshop includes: 

- Global Warming – Based on current policies in place, the global mean temperature will 

experience a 3 deg increase by the end of the century. The development will commit to 

targets beyond minimum code compliance to reduce greenhouse gas emissions in 

operations. 

- Heightened Responsibility – Increasing heightened responsibility and action within the 

industry via Architects Declare, Engineers Declare or organization climate commitment to set 

and implement climate commitment within the industry. The client and design team involved 

has signed up to individual climate commitment and will drive the project to meet its 

sustainability objective.  

- Sustainable Development Goal – These are the 17 Sustainable Development Goals that 

forms an urgent call for action by all countries in a global partnership. There are multiple 

goals related to climate change which is calling for action. Climate risk will be factored into the 

design to future proof the building.  

Altis Property Partners and the design team fully understand the opportunities available for this 

development and has committed to conduct further investigation on the initiatives presented during 

the workshop. The client and the design team then prepared a draft planning design, and the 

engineers reviewed the options prior to we met again with the client and the design team to confirm 

the sustainability elements of the brief. 

The project will be targeting the following sustainability objectives to enhance the environmental 

performance of the site:  

• BASIX Certification –  

o Energy target of 25% 
o Water target of 40%  
o Achieve an average of 7 star NatHERS thermal comfort rating across the 

development  

• Building Code of Australia (BCA) – Compliance with Section J Energy Efficiency, J1 

(Building Fabric) only; 

• Green Star Design & As-Built – 5 Star Green Star Design & As-Built rating for the office 

component 

Some of the initiatives the development will adopt to deliver on the frameworks above includes: 

• Maximise passive design strategies (ie, daylighting, cross-ventilation, adequate shading). 

• Inclusion of efficient equipment and systems. 
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• 100% electric building eliminating gas as a fuel source for the development in commercial and 
residential. 

• Onsite renewable energy generation – 60kW peak solar PV to reduce electricity usage and 
peak demand. 

• Provision of water efficient fixtures and fittings. 

• Low water use species are nominated and provision of rainwater tank to collect and re-use 
rainwater for irrigation to reduce water demand.  

• Reduce urban heat island effect through the inclusion of vegetation or use of pale external 
fabric. 

• At source waste separation for the residential component achieved through full size bins in 
bench, cardboard and glass bins on each residential level to promote recycling.  

• Provision of EV charging infrastructure within the development to encourage the use of low 
emission vehicle.  

• Rainwater collected will also be directed for car washing at the car wash bay within the 
development. 

Each of the initiatives are further detailed in Section 5 in this report. 

1.1 Site Description 

The site is located at Liverpool, approximately 27km from Sydney’s CBD, and at the corner of 

Elizabeth St and George St.  

Altis intends to repurpose the land to facilitate a 34-storey building, containing: 

• 4-storey commercial space with GFA of 8,284m2 

• 312 units residential apartment spread across 29-stories  

 

Figure 1 Site Plan 

1.2 General Sustainability Statutory Regulations 

The development shall be designed in accordance with Statutory Regulations below:  

• BASIX Certification – compliance with the requirements of the NSW SEPP BASIX 2004;  

• Building Code of Australia (BCA) – Compliance with Section J Energy Efficiency 

• SEPP 65 – Compliance with the requirements of SEPP 65 – Design Quality of Residential 

Apartment Development and the related Apartment Design Guide. 

• Liverpool DCP 2008 
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1.3 Referenced Documentation 

The following documentation was referenced in the development of this report: 

• Architectural Drawing dated 20.10.2021 

• Project Design Brief by Murdoch Projects dated 20.04.2021 

1.4 Limitations 

Due care and skill have been exercised in the preparation of this report.  

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 Northrop for detailed advice, which will take into account that party’s 

particular requirements. 
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2. Building Sustainability Index (BASIX) 

2.1 Overview 

BASIX Certification is required for all residential developments as mandated by the NSW Government 

Department of Planning & Environment. The BASIX assessment considers water, energy and thermal 

comfort of the development and is assessed on how it is likely to perform against existing dwellings of 

the same type.  

The concept design will achieve the following targets under the BASIX rating tool; 

• Energy: 25%  

• Water: 41%  

• Thermal Comfort: average 7 star NatHERS rating 

2.2 Provisions & Design and Compliance Response 

Table 1 BASIX Requirements and Project Response 

Item 
Design and Compliance Response – Details are provided in 

Chapter 5 of this report 

Energy – achieving 25%  

 

• HVAC system with high efficiency ratios and with day 

night zoning that allows for control of air delivery to rooms 

that require air to be installed. 

• Efficient centralised heat pump hot water system to be 

installed. 

• Joinery around refrigerator compartment will be ventilated 

to reduce energy use. 

• LED lighting with motion sensors and time switches to be 

provided for the development. 

• All cooktops to be induction cooktops. 

• 60kW of solar PV system proposed on rooftop and energy 

generated will be used in common areas. 

Water – achieving 41%  

• Fire sprinkler test water will be captured and recirculated 

back into the fire sprinkler tank.  

• Efficient water fixtures specified for the development.  

• Provision of low water use species for the landscape to 

reduce water demand.  

• Rainwater tank will be provided to collect rainwater for 

reuse in landscape irrigation and car wash bay.  

Thermal Comfort – average 

7 star NatHERS rating 

• Achieve an average 7 star NatHERS rating via passive 

design strategies and high-performance external fabric.  

• Windows are designed to maximise operability and take 

advantage of cross ventilation for passive cooling to 

improve thermal comfort of the occupants.  

• Balcony as a shading to west-facing apartments to reduce 

direct solar radiation.  

 

The final BASIX certificate showing compliance with the requirements above will be submitted as part 

of the DA application.  
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3. BCA Section J – DTS Compliance Approach 

Section J of the National Construction Code (NCC) outlines the energy efficiency provisions for all 

new building types. Part J1 assesses the requirements for building fabrics and outlines the insulative 

and glazing performance of different building elements.   

Section J requirements are applicable to the commercial floor space of the development and located 

within Climate Zone 6 as per the below Australian Building Codes Board (ABCB) map in Figure 1.   

  

Figure 2 Sydney Surrounds Climate Zone 

3.1 Building Fabric 

The proposed building fabric material requirements have been determined in accordance with Part J1 

of Section J of the NCC (2019). As the overall design of the commercial areas are yet to be finalised 

at this stage, the below table lists typical fabric requirements which may be applicable to the final 

design. 

Table 2 Section J, Part J1 DTS Requirements (NCC 2019) 

Building Fabric Required total R-value 

Ceiling/Roof 
R3.2 and Solar Absorptance of <0.45 (light 

coloured roof) 

External Walls and Glazing R1.4 

Floors R2.0 

 

A Deemed to Satisfy (DTS) glazing calculator assessment will be undertaken for the commercial 

areas of the development to assess the glazing performance on each façade orientation once these 

28 Elizabeth St, 

Liverpool 
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have been finalised for construction. This calculation will utilise the NCC Glazing calculator to confirm 

the required glazing performance requirements applicable for the development.   

 

 

 

 

Figure 3 NCC 2019 Wall-Glazing Calculator 

 

A Section J report outlining the compliance solution complying with the building fabric requirements 

above will be produced as the design develops.  
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4. Green Star Design & As-Built  

4.1 Overview 

The Green Star rating system is a comprehensive rating system for assessing environmental 

performance of Australian buildings. 

The Green Star environmental rating system for buildings was created for the property industry in 

order to: 

• Establish a common language;   

• Set a standard of measurement for green buildings;   

• Promote integrated, whole-building design;   

• Recognise environmental leadership;   

• Identify building life-cycle impacts; and  

• Raise awareness of green building benefits.   

The Green Star framework incorporates ESD principles which are grouped into nine categories. 

Points are awarded across each category for credits that are incorporated into the project to improve. 

The following sections outline the measures to be incorporated into commercial building in the 

proposed development to achieve the principles of a 5 Star rating under the Green Star Design and 

As Built v1.3 Submission Guidelines. 

4.2 Rating Bands & Categories 

Green Star awards achievement at 3 levels, depending on the points achieved after assessment by 

the independent panel: 

• 4 Star – 45-59 points, recognising industry “Best Practice” 

• 5 Star – 60-74 points, recognising “Australian Excellence” 

• 6 Star – 75+ points, recognising the project as a “World Leader” 

The Green Star rating systems is made up of the following credit categories: 

Category Category Reference 
Code 

Available Points 

Management Man 14 

Indoor Environment Quality IEQ 17 

Energy Ene 22 

Transport Tra 10 

Water Wat 12 

Materials Mat 14 

Land Use and Ecology Eco 6 

Emissions Emi 5 

Innovation Inn 10 

These categories are divided into individual credits, each of which addresses an initiative that 

improves or has the potential to improve a design, project or building’s environmental performance. 

Points are awarded in each credit for actions that demonstrate the project has met the overall 

objectives for Green Star and the specific aims of the rating tool.  

All credits are assessed for each category and the percentage score for the category is calculated. A 

weighting factor is then applied to each of the category scores to reach a single weighted score. Each 
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category is weighted in line with current knowledge and industry practice to produce a rating that 

appropriately reflects ESD achievements obtained in a project. 

4.3 Green Star Scorecard 

5-star Green Star pathway have been included for this development. The following pages outline the 

measures that will be taken to achieve the requirements in each credit.  
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5. Sustainability Initiatives 

5.1 Passive Design Strategies 

The first step towards an energy resourceful building starts with its shell and as such passive design 

is a key element when designing low energy buildings. Good passive design reduces the need for 

auxiliary heating or cooling by taking advantage of varying climate to achieve thermal comfort. The 

following initiatives will play a significant role in ensuring that the building’s annual energy 

performance is lower that the set thresholds. 

Key considerations include thermal performance of envelope, glazing selection and extent, external 

shading, daylight direction devices, thermal mass, surface properties and possible natural ventilation 

openings. 

5.1.1 Local Climate 

The local climate of Liverpool is warm and temperate with maximum summer temperatures peaking at 

47°C during summer and lowest temperatures hitting -1.4°C during winter. The image below shows 

an extract from temperature profiles for the last 10 years. 

 

Figure 4 Liverpool temperature profile for the last 10 years 

The site has access to prevailing Southeast and Southern winds during summer and Southwest winds 

during winter. The image below shows the typical wind roses for all months of the year for Liverpool 

for the last 5 years. 

  

Figure 5 Liverpool wind profile for the last 5 years 
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Figure 6 indicates the L5 apartments meeting the 
cross-ventilation requirements from ADG. 

Figure 7 shows different window types to catch breeze.  

5.1.2 Natural Ventilation 

Increasing the natural ventilation of the space is a method used to passively cool and ventilate the 

space without using mechanical air conditioning systems and thus an effective way to minimise 

energy consumption in the building.  Ensuring that windows are openable and designed to capture 

prevailing winds into the dwelling will help to ensure that the natural ventilation can be utilised by 

occupants. 

By specifically providing openings on multiple sides of an apartment or at low and high levels the 

building design will promote the flow of air though the dwellings bringing fresh air and passive heating 

and cooling into the home.  

The following strategies can also be applied to 

achieve natural ventilation in a number of 

scenarios.  

5.1.2.1 Cross ventilation  

Cross ventilation achieves good air change rates 

driven by pressure differences across the 

building. This method uses controllable high-

capacity inlets/outlets on two opposing building 

façades and can achieve penetration depths of 

up to 5 times the floor-to-ceiling height.  

The development has incorporated openable 

windows on the façade and is meeting the cross-

ventilation requirements from ADG.  

 

5.1.2.2 Single-Sided Ventilation 

Single-sided ventilation, usually through large façade opening devices, is mainly driven by wind 

turbulence. Relatively low ventilation rates are achieved except with penetration depths of less than 

2.5 times the floor-to-ceiling height. Penetration depths are based on typical office low occupant 

densities and are not applicable to higher occupant densities such as teaching spaces and seminar 

rooms. Hybrid Plus versions of single sided ventilation systems are available to pre-warm incoming air 

in winter and assist with airflow during the warmer summer months. 

5.1.2.3 Window operability 

Having adequate window operability will 

provide great access to natural ventilation. This 

can be achieved by looking at window make 

ups and incorporating different types 

(casement, sliding, louvre, etc) to have larger 

overall operability percentages and to be able 

to catch breeze from varying angles.  

This is especially important for units with 

windows located above the Ground floor 

opening directly to outside as there are usually restrictor in place for child fall protection. It is 

recommended that we aim for a high operability percentage to catch the breeze for passive cooling. 
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Figure 9 Light coloured façade from the external material finishes 
of the development. A light-coloured roof and wall are excellent 
colour selection to reduce heat island effect.  

5.1.3 Shading 

Direct solar radiation entering a residence can act as a heater in winter however can drastically 

increase air-conditioning loads throughout summer. To mitigate this, the development has west-facing 

apartments designed with balcony as shading to reduce direct solar radiation into the living space. 

Internal blinds can be installed at every apartment with approval by the strata which will improve 

flexibility and thermal comfort of the occupants.  

 

Figure 8 Balcony as the shading device for west-facing apartments to reduce direct solar radiation into 
the living space.  

Furthermore, planting of deciduous trees around the buildings lower levels will allow shading of the 

lower floors throughout summer and promote solar access throughout winter.   

5.1.4 Materials Colour  

 The selection of materials colour 

and finish can have a significant 

effect on the overall heat gain or 

loss through sections of building. 

This is of particular importance 

for the selection of roof colour as 

this area is most exposed to 

solar heat gains throughout the 

day.  Lighter colours for exposed 

building elements have been 

selected for this development to 

reduce heat island effect and to 

mitigate future climate risk for the 

site. 
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Figure 11 shows day/night zoning configuration.  

5.2 Efficient Building Services Systems 

5.2.1 Electrification 

The concept of electrification is one that has been gaining momentum globally over the last 5 years.  

It refers to the process of replacing the use of fossil fuels (coal, oil, and natural gas) with electricity as 

the only source of energy. Depending on the resources used to generate electricity, electrification can 

reduce carbon dioxide (CO₂) emissions from the transportation, building, and industrial sectors. 

Electrification results in emissions reductions due to current retailers using renewable energy and low 

carbon fuels to service the main electricity grids. While the electricity grid is expected to become 

cleaner over time, phasing out of other fuels such as Natural gas – typical in a residential 

development, can produce multiple benefits. This is due to its lack of efficiency in the energy 

production process, as well as reducing the amount of pollutants that are being directly emitted into 

the environment.  

The graph below outlines typical carbon emissions of natural gas compared to electricity for 

residential dwellings in Australia. 

 

Figure 10 compares the annual emissions for residential dwelling in Australia. 

The development will go for electrification for all of its operation.   

5.2.2 Heating Ventilation & Air Conditioning (HVAC) Systems 

Typically, apartment buildings in Sydney are served by individual reverse cycle split air conditioning 

systems for each dwelling. The project team will investigate the most feasible HVAC system for this 

development in design development stage. HVAC system installed will have high efficiency ratio and 

allows for control of air delivery to rooms that require air.  
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5.2.3 Water Systems  

Water Efficient fixtures and fittings will reduce the water consumption of the site. Product water 
efficiency is regulated under the Water Efficiency Labelling and Standards (WELS) Scheme. As an 

indication, the following is being targeted: 

• Wash hand basin taps 6 star WELS 

• Kitchen sinks 6 star WELS 

• Shower heads 6-7.5L per minutes 4 Star WELS 

• Toilet 4 star WELS 

• Dishwasher 2 Star WELS 

The current provisions for hot water systems within the development is an air sourced electric heat 

pump serving all apartments and common area amenities, which will further reduce the energy 

demand for the site due to its high efficiency ratio.  

5.2.4 Lighting 

Lighting energy use represents around 5-10% of a home’s energy consumption and is one of the 

simplest energy demands to reduce.  It is estimated that most households could reduce their lighting 

energy consumption by 50% or more through making smarter lighting choices and moving to more 

efficient lighting technologies. 

Measures to improve lighting energy consumption within the development include: 

• Use of LED lighting 

The development will nominate LED lighting to be installed throughout the building.  

• Motion Sensors 

The use of LED lighting will allow the use of integrated motion sensor dimming within common areas 

of apartment building including car parks, emergency stairwells, lifts, lobby areas and corridors. The 

use of dimmers in these areas ensures that adequate light levels are provided with minimal energy 

wasted when these spaces are unoccupied.  

• Kill Switch 

Kill switch are included at all apartment entrances to turn off lighting circuits.  

5.2.5 Appliance Efficiency  

Appliance energy use represents around a third of household 

consumption and this is largely driven by the refrigerator, cooking 

appliances and entertainment systems.  Appliances installed within 

dwellings will have high energy rating to minimise ongoing costs for 

the residents.  

For appliances not provided by to the dwellings, a tenant handbook 

should be provided to the occupants to educate them on the 

appliance selection. Alternatively, incentive can also be provided to 

the occupants to encourage the selection of higher efficiency appliances.   

MEPS will be specified for the following; 

• Dishwasher – 3.5 Stars 

• Clothes Dryer – 2 Stars 

• Refrigerator – 2.5 Stars 

Figure 12: Energy Star ratings help 
to assess appliance efficiency 
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Additionally, small alterations to building design will result in further energy savings through improved 

operation of appliance systems. Sufficient ventilation to the refrigerator compressor will be provided 

within all apartment units to allow free movement of air to extract the heat given off by the outside of 

the fridge. According to the home energy audit toolkit, poor air circulation may double the electricity 

use of a fridge or freezer. 

 

   

 

5.2.6 Cooktops Selections  

The cooktops nominated for all apartment units are induction cooktops. The provision of induction 

cooktops will likely represent a marginal increase in overall energy use however this provide flexibility 

to the tenants to offset the energy use from the cooktops with renewable energy if they would like to.  

 

 

5.3 Onsite Generation 

5.3.1 Photovoltaic System  

Rooftop solar power within the development has the 

potential to provide a portion of the building energy use 

across the year. Using a system connected to the base 

building systems will offset energy used by the central 

services such as lifts and common area lighting. 

Rooftop solar will also provide a benefit to the projects 

BASIX compliance levels.    

A 60kW solar PV system will be installed on the rooftop 

of this development serving the common area lighting 

and ventilation for the apartment. As there is a potential 

for excess onsite renewable energy generation, an 

embedded network will be explored (detailed in section 

4.3.2) to allow the use of the output electricity in the precinct for residential loads in addition to the 

common areas loads.  

5.3.2 Embedded Networks 

A Micro grid is a private electricity network that uses local energy generation sources (e.g. rooftop 

solar) which can be connected to battery storage systems and supply loads within that network.  An 

integrated micro grid would allow the precinct to manage the system within its borders and interact 

with the larger grid network as a single entity under an Embedded Network arrangement.   

Figure 14: Solar PV proposed location shown in 
hatched on the roof plan.  

Figure 13: Fridge ventilation 
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The development has started to explore the feasibility of providing an embedded network in place to 

serve each of the dwellings within the building and connect these to a central connection point. Under 

the embedded network arrangements, electricity can be purchased in bulk at a lower cost than is 

available to individual residents. Billing is then provided by either the building or through a third party 

(Origin, OC Energy, WIN Energy etc).   

These systems can often provide assist in the distribution of onsite energy generation and storage, 

allowing the development to transition away from fossil fuel dependence.  

Overall, the use of an embedded network would allow further exploration of PV generation and the 

installation of battery storage to reduce energy consumption and peak demand.  

5.4 Water and Landscape 

To achieve water-efficiency, low water use landscape 

will also be nominated for the landscape design. 

Specifying water conserving and drought tolerance 

plants will significantly reduce water demand.  

Fire sprinkler test water will also be captured and 

recirculated back into the fire sprinkler tank.  

 

 

 

5.5 Waste Management 

Full size general waste and recycling waste bins are 
provided to enable occupants to sort their rubbish and recyclables. Glass bins are provided on each 
level to separate glass recycling from general recycling bins to reduce the probability of broken glass 
when dropped into the general recycling bins. This will increase the percentage of recyclable glass as 
broken glass are unable to be recycled.  

Back of house areas will be sufficiently sized and conveniently located waste storage and sorting 
areas will be designed for ease of removal by waste contractors.  

 

Figure 16: Proposed waste holding area at Ground Level. 

 

 

Figure 15: Proposed landscape area on L5.  
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6. Conclusion 

The new development at 28 Elizabeth St, Liverpool will incorporate the sustainability initiatives listed 

in Chapter 5 to reduce the impact on the environment and enhance the liveability of the building and 

demonstrate compliance against the environmental benchmarks and relevant planning instruments 

applicable.  

Future detailed design stages of the development will explore integrating core sustainability principles 

and providing further detail to the project implementation of best practice sustainability.  

Through actioning the recommended ESD strategies, the project demonstrates it strong commitment 

to efficiency in the design, construction and operation of this project and meets the targets set out by 

Liverpool Council and Altis.   

 


