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1.0 Introduction 
1.1 Project Overview 
The proposal is to develop a Retreat & Spa Zone, Access Park and supporting Infrastructure Zone located adjacent to the 
southern edge of Lake Wellington in Wellington Shire, Gippsland. The Retreat & Spa Zone will comprise a Central Retreat 
building and individual Villa units. The Central Retreat Building will comprise 36 rooms, a spa/wellness centre, restaurant, 
lounge/bar and gallery, while the secluded villas will have flexibility for 1, 2 or 3 bedrooms with up to 45 bedrooms in total. 

The project objectives are stated as follows: 

• Be integrally connected to the outdoors and provide relaxation and well-being benefits of a hot springs spa in a 
stunning natural landscape; 

• To harness the natural site assets including geothermal resources; 
• To be one of the first Australian projects purpose built on regenerative design principles and be a model and world 

leader in the export of regenerative development knowledge; 
• To provide economic and financial benefit to the region and build the local economy by supporting local businesses 

that promote the contributive economy; 
• To understand, honour and respect the aboriginal ancestry of the landscape; 
• To protect and encourage resident and migratory species; 

To ensure development is self-sustaining; 
• To have the potential to eat local food and support agriculture; and 
• To be economically viable as an integrated operating business, matching the ecological vision of the project with an 

appropriately sustainable economic model. 
• To provide leading edge sustainable construction, operation and leaving 
• To showcase Australian Flora and Fauna in a natural setting 
• To hold the environmental degradation and to regenerate the land thereby increasing biodiversity 
• To involve local aboriginal community in the management of the land and to showcase aboriginal culture 

 

1.2 Project Sustainability Brief 
It should be noted that although the word ‘sustainability’ is used in this report, the commonly held understanding of 
‘sustainability’ or ‘ESD’ (which is typically seen as limiting the negative impacts upon the ecologically) does not accurately 
represent the ambition of this project which seeks to go beyond this approach and become ‘regenerative’ in nature. The 
development incorporates regenerative design principles to the benefit of the degraded fresh water ecology of the Gippsland 
Lakes network and marshlands as well as the local and wider regional environment, economy and community. It will seek to 
regenerate employment opportunities and the economy of a region that has suffered the decline of many of its traditional 
industries. The project also seeks to be regenerative to the local community through the reinvigoration of an economy that is 
tied to the local land and services and will promote local interconnectivity and healthy living. Further to this, the project further 
seeks to learn from the Aboriginal culture and heritage of the land including the land management expertise accumulated 
through thousands of years of practice. 

The project also aspires to achieve world leadership recognition through achieving the Green Star 6 Star benchmark. An initial 
Green Star appraisal of the scheme has been included within this report. The development scores highly for sustainable design 
best practice and innovation in the following areas: 

• The project will be entirely self-sufficient in on-site renewable energy with export of surplus green energy to the grid 
• The client team are committed to world leadership through the management of the design and construction process 

through to the operating principles of the development. 
• There will no mains potable water connection to the development and it will be entirely self-sufficient through the 

harvesting of rainwater and on-site water resources. 
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• All water waste will be treated by a passive waste water treatment system with treated effluent exported to a local 
farm for use as the pasture land irrigation supply. 

• As a Retreat & Spa development focused on health and well-being all buildings will provide a world leading standard 
of indoor environmental quality including an aspiration to meet the Passive House Standard. 

• There will be several leading innovations within the scheme that will break new ground and demonstrate industry 
leadership. 

1.3 Report Overview 
The following report gives an outline of the sustainable design strategy for Nunduk Retreat & Spa. 

The initial section of the report outlines the key building design measures that will be employed within the Central Retreat 
building to optimise the health, well-being and comfort of guests to the Retreat, as well as reduce carbon emissions and energy 
consumption to a minimum. The project is committed to utilising intelligent application of passive design principles to achieve 
these goals. 

The second section of the report provides an appraisal of the scheme against the Green Star Design and As-Built sustainability 
assessment tool and demonstrates that the Nunduk Retreat & Spa has been designed to achieve Green Star 6 Star in line with 
world leadership in sustainable development.  

The following schematic diagram describes the regenerative design principles of the development.  
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2.0 Passive Design Strategy  
2.1 Passive Design Objectives: 
 

• Provide optimum health, well-being and comfort through opportunity for natural 
ventilation, indoor air-quality, thermal comfort and daylight in line with luxury health spa 
and ‘health retreat’ expectations 

• Achieve optimum resilience and minimal dependence on active systems to achieve 
comfort goals. Reduce demand and reliance on energy infrastructure. 

• Deliver building systems that are simple, robust and easy to operate and maintain. 

2.2 Key Passive Design Strategies: 
2.2.1 The Central Retreat & Spa building is situated close to the southern edge of Lake Wellington, oriented north facing to 

make the most of passive solar heating opportunities during the winter. Solar shading provided by the building roof 
overhang will ensure adequate summertime solar control. 

2.2.2 Building thermal fabric standards for the Central Retreat& Spa and individual villa buildings will surpass BCA 
requirements and aspire to Passive House international energy efficiency best practice. The specification of thermal 
fabric will be as follows: 

 

2.2.3 It is proposed that the Central Retreat and Villa buildings would be blower door tested at lock-up stage in line with AS 
NZS ISO 9972:2015 to minimise air leakage and infiltration 

2.2.4 It is proposed that the Retreat& Spa building will adopt the Passive Annual Heat Storage (PAHS) concept to utilise the 
thermal mass of the proposed earth berming at the southern edge of the building. An insulation umbrella will be 
extended approximately 6m beyond the back of the building to create a thermal store that retains heat in winter and 
‘coolth’ in the summer, i.e. utilising the thermal mass of the ground as a thermal battery to store heat and ‘coolth’ on a 

NCC	Section	J1	Minimum	External	Envelope	R-Value	Requirements,	Climate	Zone	6

Volume	/	Class Element

BCA	Baseline	Climate	
Zone	6	Minimum	R-

Value 20%	Improvement

Nunduk	Retreat	&	Spa	
Initial	Assumptions	in	

line	with	Passive	
House	(Estimated)

Vol	1	-	Class	3 Roofs 3.20 3.84 6.00

Vol	1	-	Class	3 Walls 2.80 3.36 4.50

Vol	1	-	Class	3
Suspended	floors	

(unenclosed) 2.00 2.40 4.50

Vol	1	-	Class	3

Slab-on-ground	without	

in-screed	heating	or	

cooling nil 4.00	(vertical	slab	edge)

Glazing	Specification

low	E,	double	glazed,	

Uw=3.0	W/m2K	approx.

low	E,	double	glazed,	

thermally	broken	frame,	

Uw=<2.0	W/m2K

Air-tightness	

performance none	specified 1m3/m2hr	@	50Pa
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seasonal basis. It is intended that this will act as a passive thermal store to provide regulation of indoor air temperature 
and mean radiant temperature in the building for optimum human comfort and zero heating aspiration. 

2.2.5 A green roof will extend over the Central Retreat & Spa roof to minimise the visual and ecological impact of the 
development. This will also help provide resilience and reduce the summer cooling loads within the building. 

2.2.6 Natural ventilation through opening windows will be provided to the Central Retreat building and Villa buildings so that 
occupants can open up rooms to enjoy the cool, fresh air off the lake. 

2.2.7 Villa buildings will also be oriented for passive solar heating in winter incorporating larger north facing windows with key 
views out towards the lake landscape. Summer time solar control will be provided through extended eaves, shading 
devices or awnings to minimise cooling requirement. 

2.2.8 It is anticipated that villas can be constructed using pre-fabrication techniques to ensure quality construction and 
speed up onsite construction. It is also envisaged that greater cost efficiency for achieving advanced building envelope 
standards can be achieved. 
 

3.0 Active Systems  
3.1 Active HVAC Systems Objectives: 

• Ensure excellent indoor air quality and management of water vapour from spa usage.  

• Utilise recovery of energy in air and water streams wherever practically possible 

• Utilise geothermal heating resource for building hot water and space heating (if any) 
requirements 

• Minimise visual impact and noise pollution of mechanical plant upon peaceful 
landscape surrounds 

3.2 Key HVAC Strategies: 
Retreat & Spa Facility: 

3.2.1 It is proposed that the Central Retreat & Spa building will employ an earth tube air intake (cost effective concrete 
drainage duct) laid within earth berm insulation umbrella. Alternatively, the air path could be provided by box culvert or 
modular container retaining wall concepts proposed by architect and structural engineer. This strategy will provide 
passive pre-heating and pre-cooling of the air supply to the Retreat & Spa. Provisionally 2no. 1m diameter, 50m long 
concrete earth tubes located 2m below the top of the berm are assumed. 

3.2.2 Mechanical ventilation with high efficiency heat recovery will be provided to ensure adequate provision of fresh air to 
Retreat occupants all year round. This system will also provide extract of air from all bathroom and spa spaces and will 
ensure that heat (or ‘coolth’) within outgoing air is transferred to the incoming air via a heat exchanger. 

3.2.3 At present, it is uncertain what temperature the water from the geothermal well can be supplied to the building, but it is 
assumed that 60oC water supply is possible based upon initial reports by the Geothermal Engineer, Hot, Dry, Rocks. It is 
currently anticipated that this water can be used directly within the building for bathing and domestic HW usage subject 
to water quality assessment of the test borehole. It is also assumed that this hot water can be utilised for a low 
temperature hot water space heating system for the building (if any). 

3.2.4 The Passive Annual Heat Storage concept means that the building will largely remain within comfort bands throughout 
the year with minimal need for heating and cooling. A zero-heating requirement is likely; however, provision has been 
made for in-room fan-coil heating capability supplied with low temperature hot water from geothermal source. 
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3.2.5 It is anticipated that cooling will be required to maintain comfort during extended heat wave scenarios. Cooling will be 
provided by a ground-source water-water chiller. This will deliver chilled water to in-room fan-coil units for summer time 
temperature adjustment. On the heat rejection side the unit is connected to a ‘slinky’ heat rejection pipe that is laid into 
the landscape. The pipe is typically a 25mm dia. HDPE pipe and does not require complex civil engineering 
infrastructure to implement.  

3.2.6 The building will utilise best practice levels of daylighting to minimise electrical power for artificial lighting during the 
daytime. All lamps will be specified as LED fittings. It is recommended to design a circadian lighting system to 
encourage well-being of occupants and harmony with the natural diurnal cycle. 

3.2.7 It is currently envisaged that catering energy use will be all-electric, utilising highly efficient cooking methods including 
induction stoves. This will avoid the burning of fossil fuels (bottle gas delivery) and will be compatible with the vision for 
a local renewable energy infrastructure that will be net energy positive (i.e. net exporter) 
 

Secluded Villa Units: 

3.2.8 Villa units will be built to high performance fabric standards. To compliment this passive design strategy villas will be 
provided with a high efficiency heat recovery ventilation system to ensure adequate provision of fresh air to occupants 
all year round. This system will provide extract of air from all bathroom and spa spaces and will ensure that heat (or 
‘coolth’) within outgoing air is transferred to the incoming air to living spaces via a heat exchanger.  

3.2.9 Through application of best practice passive design, it is anticipated that a relatively small amount of cooling and 
heating will be necessary in the villas and can be provided by ceiling fans supplemented by high efficiency reverse cycle 
a/c units powered by on-site generated electricity.  

3.2.10 It is anticipated that domestic hot water for the villas will be provided by a local high efficiency air-water heat pump with 
CO2 refrigerant gas. 

3.2.11 It would be desirable to utilise geothermal space heating and DHW pre-heat to the villas but it is not anticipated to be 
cost-effective to extend reticulation to the decentralised, dispersed location of the villas. This is due to the likely 
trenching and pipework costs together with relatively high pumping energy requirement for relatively small dispersed 
loads. 

3.2.12 It is also envisaged that the Villa buildings will utilise LED light fittings throughout and incorporate all-electric, high-
efficiency kitchen facilities including induction stove. 

 

4.0 On-Site Renewable Energy Systems 
4.1 On-Site Renewable Energy Objectives: 
The renewable energy strategy is led by Analytical Engines. Refer to Analytical Engines report information for detail on 
renewable energy generation strategy. A summary of the key elements of this strategy is as follows:  

• The development will be site net positive energy generation 

• Project will not draw power from the utility grid. 

• Project will utilise on-site geothermal resource for water heating and space heating 
needs where practicable 
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4.2 Key On-Site Renewable Energy Generation Strategies: 
4.2.1 The key energy generation strategy is to use photovoltaic panels. A 300kWp (approximately) photovoltaic array will be 

included within the Infrastructure Zone. 
4.2.2 In addition, the development will incorporate battery storage to enable use of PV power over 24-hour period and 

provide enough power during periods of peak demand or low solar energy generation. It is currently envisaged that 
there will be a main centralised battery array (approximately 200kWh) in the Infrastructure Zone with local battery 
arrays considered for each of the villa buildings 

4.2.3 The electrical infrastructure will form an island grid network with all buildings on the development connected. Only a 
connection to the main power grid for export purposes will be considered. 

4.2.4 The renewable energy supply infrastructure will be supplemented by a dispatchable biodiesel CHP system. The project 
will aim to source biodiesel from a local sustainable source to be determined, e.g. waste vegetable oil from regional 
food industry. The 2no. 100kW biodiesel generator units (approximately) will be located in the Infrastructure Zone. 

4.2.5 As well as meeting the building electrical supply loads, power generated will be used for powering desalination plant to 
produce potable water for the development. 

4.2.6 The site will utilise the geothermal energy source for spa water, domestic hot water and space heating wherever cost-
effective. A thermal buffer storage vessel will be located in the Infrastructure Zone to act as a central heat store. 

4.2.7 Wind generation is proposed as a supplementary renewable source to photovoltaic energy. Initial modelling suggests 
that the Nunduk Retreat & Spa load curve is well suited to a mix of PV and wind with a substantial night load. A 
100kWp rated wind turbine is currently under consideration and would be in the Infrastructure Zone. 

4.2.8 Smart Grid technology will be implemented to monitor and control the local renewable energy network and will ensure 
effective integration and efficient management of energy generation sources. 

 

5.0 Water Management  
5.1 Water Management Objectives: 
The water management strategy is led by CJ Arms. Refer to CJ Arms report information for detail on water management 
strategy. A summary of the key elements of this strategy is as follows:  

• The project will be totally self-sufficient in water supply – i.e. it will not require a mains 
potable water supply or imported water from off-site.  

• Rainwater harvesting will be maximised for potable water supply. Rainwater supply 
targeted to be > 50% of the Central Retreat potable water supply and > 40% of the 
potable water supply to the Villas  

• No offsite water waste treatment will be required, with passive on-site sewage water 
treatment  

• The project will aim to be net positive in water supply through export of surplus treated 
effluent as irrigation supply to adjacent farm pastureland 
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• The waste water settlement pond will provide a fresh water wetland area to assist 
regeneration of the natural fresh water ecology of the site  

5.2 Key Water Management Strategies: 
5.2.1 Rainwater collection for Villas to supply an estimated 43% of all potable and non-potable water needs. Each villa to 

have individual rainwater collection system since they are in remote locations away from centralised infrastructure. 
During periods of extended drought, it is envisaged that rainwater tank to each building can be topped up via centrally 
managed tanker vehicle.  

5.2.2 The green roof over the Central Retreat building will reduce rainwater collection potential from this element and 
therefore has been discounted as a useful water collection strategy. Instead, rainwater collection is proposed from the 
roof of the central infrastructure zone roof and is estimated to provide 55% of all potable and non-potable needs for the 
Central Retreat (not accounting for any landscaping irrigation) 

5.2.3 Shortfall in potable water supply to the Central Retreat building and Villas will be sourced from a proposed desalination 
plant that draws water from Lake Wellington. Energy supply for the desalination process will be generated by on-site 
renewable energy resources including central PV array. 

5.2.4 All domestic hot water for spa usage within the Retreat & Spa building will be drawn from geothermal aquifer source. It 
is currently assumed that there will be sufficient supply to meet spa usage needs. According to the Geothermal 
Engineers report it is currently assumed that spa water will be reinjected to the geothermal aquifer after use to 
maintain water balance in the aquifer. This will be subject to EPA and other authority approvals. 

5.2.5 All grey water and black water from the Central Retreat building will be treated by a passive central waste water 
treatment plant that will use reed beds and wetlands to treat the waste water effluent. The plant has low energy loads 
compared to other waste water treatment systems and will be supplied by on-site generated renewable energy. It is 
currently proposed that treated effluent can be exported off-site for use as irrigation supply to the adjacent farm 
pasture land for sheep grazing.  

5.2.6 Grey water and black water for Villa buildings will also be treated in the passive central waste water plant. 

 

6.0 Waste Management 
6.1 Waste Management Objectives: 
 

• Minimum long-term operational waste landfill diversion target of 80% with aspiration to 
zero landfill waste through use of re-usable, recyclable or biodegradable packaging and 
products throughout 

• All organic waste will be treated on-site via a composting system or anaerobic digester, 
with outputs to be used as a soil improver to the landscape 

• Food packaging waste to be minimised through use of locally grown fresh ingredients 
wherever possible 
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• Guests will be encouraged to participate in zero landfill waste operational practice 

• Construction waste will be minimised through the integration of offsite construction 
practices wherever possible – to minimise the production of on-site waste and 
disturbance to the site. 

6.2 Key Waste Management Strategies: 
6.2.1 An aspiration to achieve zero landfill will be a key operational strategy for the development and it is proposed that this 

will be part of the visitor education experience with the use of materials and products within the Retreat & Spa and villa 
buildings that generate minimal waste. Waste that is generated should be recyclable to a proven local recycling waste 
stream or be organic and suitable for composting. Further development of a zero waste to landfill policy is required in 
discussion with the development operator in the next stage. At this stage, a minimum long term operational waste 
landfill diversion target of 80% is assumed. 

6.2.2 All Retreat restaurant waste, organic waste from the villas and land management green waste will be collected by site 
management and composted on site in the waste treatment zone. The preferred composting system is to be 
determined but will be either a composting system or anaerobic digester type. 

6.2.3 The operational cleaning strategy will be compatible to the waste treatment strategy through avoidance of powerful 
cleaning agents that will damage the passive waste treatment and composting treatment systems. 

 

7.0 Materials Strategy  
7.1 Materials Selection Objectives: 
 

• Embodied energy minimised through use of local materials selections wherever cost-
effective 

• Life Cycle Analysis will be carried out to inform key materials selections based on lowest 
environmental impact. 

• Materials and construction methods to be selected in line with health and well-being 
requirements for clean indoor air quality. 

7.2 Key Materials Selection Strategies: 
7.2.1 The concept for the Central Retreat & Spa building will be to install a structure that has a long-life and is durable to the 

exposed climate of the location and acidic soil quality. It is anticipated that the superstructure of the building will be 
constructed of reinforced concrete. 

7.2.2 It is proposed that the concrete superstructure will be fitted out with non-load bearing hotel modules that are 
lightweight construction with low ecological impact e.g. timber panel construction. It is anticipated that these module 
units will allow future flexibility to adapt or change configuration and will be designed to be re-usable or recyclable. 
These modules can also be pre-fabricated offsite and include a high quality thermal performance, considering air-
tightness and thermal performance in line with Passive House standards. 
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7.2.3 It is anticipated that villas will be lightweight construction; likely to be a combination of steel frame and timber 
panelling. The villa buildings will be designed to touch the earth lightly with consideration of screw-pile or mega-pile 
foundation systems and a construction system that will be demountable and recyclable at the end of life. 

7.2.4 The project will source timber from locally-managed sustainable sources wherever practicable 
7.2.5 Where concrete is employed, low carbon emission concrete will be considered where practicable e.g. geopolymer 

concrete utilising recycled fly ash and blast furnace slag in lieu of virgin cement product 
7.2.6 All road and hard surface construction to utilise local recycled aggregate material wherever cost effective. 
7.2.7 The project will target sourcing of high % of materials from within local region, further research will be undertaken into 

the material supply chain to investigate availability. 
7.2.8 Materials will be selected based on Life Cycle Assessment (LCA) to minimise life-cycle environmental impact. Building 

envelope and key structural systems will be investigated as a minimum. 
7.2.9 In line with the health and well-being aspirations of the development, the design will ensure healthy indoor air quality to 

all buildings through selection of materials and construction systems with low pollutant emissions e.g. low VOCs, 
formaldehyde-free etc. 

 

8.0 Ecology Strategy  
8.1 Ecological Restoration Objectives: 
 

• Restore vulnerable fresh water ecological habitats including Estuary Wetland and Damp 
Sands Herb-Rich Woodland 

8.2 Key Ecology Strategies: 
8.2.1 Create a protected wildlife sanctuary through the regeneration of native fauna typical to the ‘Damp Sands Herb Rich 

Woodland’ vulnerable ecology type 
8.2.2 Integrate indigenous flora to all green infrastructure including green roofs and passive water waste treatment system 

reed beds and wetland. 
8.2.3 A fresh water ecology will be created around storm water retention areas or around the passive waste water treatment 

system settling pond or lake. Proposals to be developed and integrated with landscape and ecology strategy. 
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9.0 Green Star Appraisal 
9.1 Introduction: 
Launched by the Green Building Council of Australia in 2003, Green Star is Australia’s only national and voluntary rating 
system for buildings and communities and assesses the sustainable design, construction and operation of buildings. Green 
Star has a holistic approach to the appraisal of sustainability performance and covers the following categories: 

• Sustainable management practices 
• Indoor environmental quality 
• Energy and associated greenhouse gas emissions 
• Sustainable transport provision 
• Sustainable management of water resources 
• Materials specifications 
• Land use and the impact on local ecology 
• Pollution and emissions to air and water 
• Innovation that is beyond best practice or contributes to a change in working practice across the industry 

Green Star has been selected as a benchmark against which to appraise the performance of the scheme due to its universal 
acceptance across Australia and the ability to clearly demonstrate the leading-edge sustainability practice incorporated into 
Nunduk Retreat & Spa proposals. 

The Central Spa & Retreat building will be benchmarked against the Green Star Design & As-Built v 1.2 which will cover the 
design and construction performance of the project. 

Green Star also offers a pathway ‘Passive House Standard & Green Star – Design & As-Built’ to pursue the ambitious Passive 
House building fabric certification standard as a means to demonstrating compliance with Green Star Standards and offers a 
streamlined process for achieving both these sustainable design targets. 

9.2 Green Star Appraisal Methodology: 
The following Green Star appraisal has been based upon a review of design team and advisory consultants reports current as 
of January 2018, this review has included: 

• CJ Arms & Associates -  20180112 integrated Water Cycle Management Strategy DRAFT 
• Felicetti Pty - Preliminary Structural Concept for Proposed New Nunduk Retreat & Spa 
• Cardno – Geotechnical Investigation for Nunduk Retreat & Spa 
• Cardno – Flooding and Hydrodynamics, Nunduk Retreat & Spa 
• Arup – Nunduk Retreat & Spa Waste Management Plan 
• Analytical Engines – Nunduk Retreat & Spa Energy Concept Design 
• Ecology Report – TBC 
• Architectural Drawings – TBC 
• Transport Report - TBC 

Since the scheme is at an early design phase and not enough detail is available to carry out a full Green Star assessment the 
anticipated performance has been evaluated based on the design information and the commitment of the client to develop a 
world leading development incorporating regenerative design principles. 

To represent this uncertainty, credits have been evaluated on the basis that they will be high, medium or low probability to 
achieve and from this, a minimum score target has been generated considering these different probability factors.  

An upper range score target is defined by the scenario where all high probability and medium probability credits (the ‘lower-
hanging fruit’) are targeted and achieved. 
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9.3 Green Star Performance Summary: 

 

• Current appraisal of the development proposals confirm that the development is firmly on track to achieve the Green 
Star 6 Star Rating (requiring a Green Star score > 75) which represents world leadership in sustainable design, as 
defined by the Green Building Council of Australia. 
 

• The project is projected to score highly in the categories of Management, Indoor Environmental Quality, Energy, Water 
and Innovation. 
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9.4 Green Star Appraisal Spreadsheet: 
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