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There is also significant uncertainty on whether the carbon tax will drive 

the required investment decisions necessary to reduce emissions. The 

uncertainty arises in large part from the disconnect between the fixed price 

of $23 per tonne in Australia through to 2015 compared with the current 

floating price in Europe of $5 (equivalent) per tonne. At this time the cost 

of European credits are predicted to fall further by 2020. In the current 

scheme the Australian price for carbon will float freely from 2019.

The decision making in Australia is of course further clouded by 

uncertainty on what will occur if the Federal opposition wins the next election.

The sustainability agenda in the built environment was also dealt a blow 

by the Federal Government scrapping tax breaks for investment in “green” 

retrofits of buildings in the May budget.

Given the contribution of the existing building stock to total emissions 

this move flys in the face of this Government’s previous commitment to 

a clean energy future. In this context the Government continues to push 

for 20% contribution for renewable sources by 2020. This in itself is an 

enormous ask and any chance of succeeding will require significant 

encouragement for the implementation of energy consumption initiatives 

in the built environment.

The other significant 10th that we pay tribute to in this edition is the 10th 

anniversary of the GBCA. Romily Madew, CEO of the GBCA, reflects on the 

organisation’s growth to a highly respected contributor to the sustainability 

of the Australian built environment. NDY is proud to have been a founding 

member of GBCA and to have the current Chairman, Tony Arnel, as our 

Global Director of Sustainability.

Tony is bringing together the various strands of NDY’s sustainability 

strategy and working with our clients to ensure that we deliver the desired 

outcomes for their projects based on a clear understanding of their 

business imperatives.

The articles in this edition of Lifecycle highlight the diversity of projects 

that NDY is involved with and our commitment to delivering sustainable 

solutions throughout- I trust you enjoy the read.

A letter of introduction by Ian Hopkins

Welcome  
to Lifecycle
Welcome to our 10th edition of Lifecycle reaching you 
just one month after the introduction of the carbon tax 
in Australia on 1st July 2012. It is obviously too early to 
assess in detail impact on the economy and any analysis 
is certain to be clouded by the uncertainty and volatility 
that still abounds in Europe, the slowing growth in China 
and the inability of the US economy to shed the shackles  
of the GFC.

NDY is proud to have been a 
founding member of GBCA and 
to have the current Chairman, 
Tony Arnel, as our Global 
Director of Sustainability.
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Sustainable snapshots
News in Brief
NDY a founding  
member of the GBCA
As the Green Building Council of Australia (GBCA) 
celebrates its 10th anniversary this year, Norman 
Disney & Young (NDY) is proud to be a founding 
member of the Council.

“From its beginnings in 1959, NDY was an early advocate 

of energy efficient sustainable solutions so becoming a 

founding member of the GBCA was a natural extension of our 

company’s sustainability principles for the built environment,” 

says NDY CEO Ian Hopkins.

Since its creation, the GBCA has overseen the 

development of a number of Green Star rating tools with more 

than 6.6 million square metres of Green Star certified space 

around Australia by mid-2012.

Significant achievements in just a few years. This success 

is attributable to the groundswell of support for GBCA from its 

initial conception. 

“NDY was represented by senior members in 2001 at a 

Conference held at the Eco Resort, off the Gold Coast,” says 

Hopkins. “It was at this Conference that Maria Atkinson – the 

inaugural Chief Executive of GBCA – advocated the need for an 

independent organisation in Australia that would be dedicated 

to sustainability in the built environment. David Gottfried from 

USGBC, the keynote speaker, supported the notion. This was 

the groundswell from which GBCA formally materialised a 

year later. NDY was an active advocate and was one of the 

founding members of the GBCA.”

The close partnership between the two organisations has 

strengthened with the recent appointment of GBCA Chairman 

Tony Arnel as the NDY Global Director of Sustainability.

“NDY is proud to have been a part of GBCA’s journey 

over the past decade,” says Hopkins “and congratulates all 

of the talented individuals at GBCA – past and present – that 

have made the GBCA a world leader in improvements to our  

built environment.”

NDY commended at FuturArc 
Green Leadership Award 
NDY has been recognised for its contribution to the first-class 
development 123 Albert Street, Brisbane at the FuturArc Green 
Leadership Awards 2012.

The project, jointly entered in the awards by HASSELL and DEXUS, has  

won a Citation/Merit award in the Commercial Architecture category. NDY  

has been acknowledged as an integral part of the project team successfully 

delivering this project.

123 Albert Street is a premium grade 38,250m² high rise commercial  

building that has achieved a 6 Star Green Star – Office Design v2 Rating. It 

includes 26 levels of office space and eight levels of car parking space.

The building has been designed to deliver superior workspace quality with 

leading edge sustainability features, including chilled beam air-conditioning, 

rainwater recycling, electricity through co-generation, a high performance façade, 

basement bicycle parking, showers and change facilities and environmentally 

friendly building materials.

The building received an award for Environmentally Sustainable – Built Form 

at the 2011 UDIA (QLD) Boral Awards for Excellence, as well as a Five Star Award 

for Best Office Development Australia in the Asia Pacific Property Awards 2011. 

Led by NDY Sydney Director Ron Green, the NDY team delivered electrical, 

communications, security, mechanical, fire protection, hydraulics, vertical 

transportation and specialty lighting services on this project.

Albert Street foyer

NDY and Tony Arnel 
recognised as Top 50 
Sustainable Leaders

Your Future Home have recognised Norman Disney & Young and NDY 

Global Sustainability Director and GBCA Chair Tony Arnel as Your 

Future Home Top 50 Sustainable Leaders. Determined by public voting 

and narrowed down from 90 nominations, the 2012 Top 50 recognises 

individuals and organisations that have shown exceptional leadership 

in promoting sustainability across Australia.

View the Top 50: http://tinyurl.com/cwnca8x
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Greening the National Library  
of Australia 

As the country’s largest reference library and a government institution, 
sustainable operating practices are a core component of the National 
Library of Australia's goals. The library operates an Environmental 
Management System to minimise the environmental impacts of 400+ staff 
and 500,000+ visitors to the library each year.

In February 2012, the Library engaged NDY’s Canberra office to conduct a waste 

audit of the building, including a quantitative audit of their landfill, comingled recycling 

and paper waste streams. A qualitative assessment of the library’s waste management 

practices was also provided.

The audit found that the library had taken significant steps to reduce the waste sent to 

landfill, and identified areas where recycling rates could be improved. A significant volume 

of compostable waste was entering the landfill waste stream, and NDY recommended the 

library consider extending their worm farm trial throughout the building.

Other recommendations included staff education and training, advice on recycling of 

unusual waste streams, and practical methods of reducing waste generation rates.

The improved waste management practices could potentially divert the equivalent 

waste from 80 Canberra households from landfill each year equating to around 300m3.

NDY are currently in discussions with the library to assist in reducing energy and 

water consumption.

1 Bligh Street: a tall building gem
1 Bligh Street, the new green heart-beat to office buildings in Sydney’s 
CBD, recently won the prestigious CTBUH 2012 Best Tall Building Award 
for the Asia & Australasia region. This remarkable building is the first 
building in Australia to win the award and is now in contention for the 
CTBUH’s 2012 Overall Best Tall Building Worldwide.

As a leading engineering consultancy and a key player in Environmentally Sustainable 

Design (ESD), NDY was engaged by the owners DEXUS Property Group, DEXUS 

Wholesale Property Fund and Cbus Property as the Independent Technical Reviewer for 

Green Star, supporting the achievement of a 6 Star Green Star Office Design (v2) rating. 

NDY also delivered the vertical transportation services and was engaged as the 

Independent Commissioning Agent (ICA).

Media House and 
Chatswood Chase  
take out major 
property awards
Media House in Melbourne has won the 'gold 
logie' of the property industry, the Australian 
Development of the Year Award, at the 2012 
Property Council of Australia/Rider Levett 
Bucknall Innovation and Excellence Awards.

As home to The Age newspaper, Australian Financial 

Review and 3AW, NDY provided the design documentation 

for all Media House services including mechanical, 

electrical, fire, vertical transportation and hydraulics in the 

base building phase. NDY services also extended to the 

ESD, AV, communications, security and specialist lighting 

as part of the integrated fit-out. 

NDY’s environmental services were harnessed to 

achieve high levels of energy efficiency and sustainability 

over the life of the building by adopting best practice 

principles in environmental design. Energy savings, 

greenhouse gas reduction, water conservation, materials 

recycling and bicycle facilities, have been minimising the 

environmental impact on the facility since its completion in 

2009. NDY was a major contributor to the project achieving 

a 5 Star Green Star Design and As Built Outcome from the 

Green Building Council of Australia.

Media House, which beat 101 contenders from around 

the country to claim the main award, also won the Colliers 

International Award for Best Office Development and the 

Project Control Group Award for Best Workplace Project.

NDY was also part of the design team which took 

out the Best Shopping Centre Development Award for 

Chatswood Chase Shopping Centre. 

NDY delivered mechanical, electrical, specialised 

lighting, communications, security, acoustics, vertical 

transportation and fire engineering services on the 

Chatswood Chase project. 

NDY Director James Henshaw said NDY was part of 

a project team that collaborated to deliver practical design 

solutions to create a first-class retail space servicing the 

north shore.

“We focused on a design solution that provided the 

flexibility required for retail. It was also very important to 

maintain retail trading during the works,” says Henshaw.

“At NDY, our focus is to offer clients environmentally 

responsible and commercially viable solutions; we delivered 

on this.” 

National Library of Australia

1 Bligh Street is owned in partnership by DEXUS Property Group,  
DEXUS Wholesale Property Fund and Cbus Property.

Media House
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Princes Pier at dusk. Photo by Peter Glenane courtesy of MPV.
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Built between 1912 and 1915, it was constructed by the Melbourne Harbour Trust as 

a second railway pier in Port Melbourne, The pier was designed to handle both cargo and 

passengers, and also boasted office accommodation for customs officers and shipping 

companies as well as waiting room for passengers with moveable gangways making it 

safer and more comfortable to board or disembark. Originally known as 'New Railway 

Pier', it was renamed Princes Pier in 1921 in honour of the royal visit by the Prince of 

Wales.  The pier’s iconic two-level timber Gatehouse was added in 1935 to enable better 

monitoring of cargo and traffic on to and off the pier.

Princes Pier is a heritage listed structure, and was the departure point for Australian 

troops during the First and Second World Wars, and also the arrival point for American 

troops during the Second World War. In a significant peacetime role, it was the first landing 

point in Australia for post-war migrants – more than one million between 1947 and 1969.

After the containerization boom and the last of the migrant ships in 1969 the pier 

became run-down and was decommissioned in 1985. It suffered severe deterioration over 

the next two decades, until in 2006 the Victorian Government decided Princes Pier would 

not be left to rot and committed $34 million to its restoration. The works would involve 

construction of 196 metres of new deck, removal of the original decking beyond that 

point to create of a ‘forest of piles’ as an architectural centrepiece, and refurbishment and 

servicing of the gatehouse building to meet modern standards.

NDY was appointed services engineering consultants by Robert Bird Group (structural 

engineers) on behalf of Major Projects Victoria (MPV) in late 2009, under the guidance of 

NDY project coordinator Joseph Steele. “I had never undertaken a pier project previously,” 

Steele said in interview, “and approached this project considering it like a commercial 

building on stilts. But I soon realised there were many more complexities than at first 

sight. For a start, as the pier is positioned over water, most of the services had to be 

designed to be installed, and maintained, from boats and barges. Mix in the fact that the 

pier is almost one hundred years old and actually sways due to tidal movement, and that 

some existing structural elements didn’t allow us to support infrastructure from the deck, 

made for some quite complex solutions. MPV also wanted to ensure there was spare 

infrastructure capacity for future requirements, including provisions for tall ships, which of 

course had to be hidden and not impinge on the heritage aspects.”

For Steele, the challenges of this project extended beyond engineering design. Other 

hurdles included dealing with authorities – all the traditional land-bound bodies for services 

to the shoreline, and then a second set for works carried out over the water. This made 

for some confusion in ownership as some services – such as sewage – passed from 

water-side to dry land. Authorities implicit in the over-water design included the Port of 

Melbourne Authority and the EPA, particularly where impact on wildlife might be an issue. 

“The mechanical design for the gatehouse uses sea-water as a cooling medium, so 

there is some heat rejection to the bay,” Steele said. “We had to engage with the EPA on 

this matter, but were able to demonstrate that any heating effects were extremely localised 

and minor. However we felt that sea-water cooling was vastly preferable to exposed plant 

on or around the historic gatehouse, particularly given the risks of corrosion.”

Princes Pier, adjacent to Station Pier in Port Phillip Bay, is one 
of Melbourne’s most important cultural assets both as an 
exemplar of a pre-containerised shipping facility and as a place 
rich in Australia’s wartime, maritime and multicultural history.

Sensitive refurbishment 
a salute to Melbourne’s 
rich history

 To work on an 
iconic Melbourne 
project so rich in 
history, and with 
difficult technical 
challenges requiring 
creative approaches 
was an immensely 
satisfying  
experience.

by Steve Brown, Design Director, NDYLIGHT
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Exposure to the elements was a major consideration in the design. 

Princes Pier is more exposed than nearby Station Pier, so the effects of salt 

spray, strong winds and constant dampness had to be carefully considered. 

Also important was tempering the reaction of nearby neighbours, many 

living in properties at the upper end of the residential price-bracket, however 

the completed pier seems to have been favourably received; after all, this 

jewel on the foreshore is infinitely preferable to the eyesore that existed for 

so many years.

Asked about NDY’s relationship with client and builder, Steele said 

“Major Projects Victoria is a valued client. I found their project manager 

Andrew McKinley to be engaged, collaborative, and always receptive to 

new ideas - he gave this project real drive. I had not worked with Fitzgerald 

Constructions (Builder) before, but they showed they are clearly specialists 

at this type of work and delivered the project right on time. One aspect 

of their work – the temporary lifting of the historic gatehouse whilst they 

built the new deck under it before dropping it back into position – is a 

remarkable achievement.” 

Project architects Lovell Chen clearly relished the challenge of recreating 

a landmark, re-imagined for the twenty-first century. The project has been 

entered in the Heritage category of this year’s Victorian Architecture Awards.

The Pier was also an interesting test case for Building Information 

Modelling (BIM), a value-add service that NDY brought to the project 

from the outset. In what was a test case for Major Projects Victoria, they 

appointed NDY to use BIM heirloom-fashion, capturing artefact and repair 

data for the more than 1000 timber piles in a manner that can be accessed 

and interrogated by future generations. This was done in addition to the 

more ‘traditional’ BIM function of conveying detailed design data to the 

builder who can then augment the dataset with as-built information for the 

end user.

In addition to mechanical, electrical and hydraulics services, NDY 

also provided communications and security services. Specialist division 

NDYLIGHT designed the lighting scheme for the new pier, including the 

dual-output Cosmopolis lighting system – allowing different intensities for 

normal and event uses – and the marine navigation lighting system. 

Asked how he would like to remember the project, Steele replied 

without hesitation: “Princes Pier is in my top ten projects, definitely. To  

work on an iconic Melbourne project so rich in history, and with difficult 

technical challenges requiring creative approaches was an immensely 

satisfying experience.”

About the Author
Steve is design director of NDY's specialist lighting division NDYLIGHT. 

He is one of Australia's most experienced lighting consultants and has 

been actively engaged in the design of lighting for buildings and spaces 

for over 20 years.

Key collaborative team  /   client Major Projects Victoria 

architect Lovell Chen 

services Norman Disney & Young 

planning consultant Lovell Chen 

structural engineer Robert Bird Group 

landscape architect Lovell Chen 

builder Fitzgerald Constructions

Services provided by NDY  /   Lighting 

Mechanical 

Electrical 

Hydraulic 

Fire

An impressive façade. 
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NDYLIGHT illuminates the forest of timber piles. Photo by Peter Glenane courtesy of MPV. Photo by Simmonds courtesy of MPV.

Fireworks shower Princes Pier. Photo by Peter Glenane courtesy of MPV.. 
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Green roofs:  
no mowing required 
Compared to the uptake in countries of the Northern Hemisphere, green roofs in 
Australia and New Zealand are an underutilised building feature. However, despite 
the fact they can provide a place of respite in our hectic world, there are a number 
of other benefits they provide to the building and the surrounding environment.

Before exploring the benefits of a green roof, let’s look at the types of green roofs and what is required to establish a 

green roof. A green roof (also known as a Living Roof) consists of multiple layers:

1. The roof structure – the roof structure must be able to support the weight of the green roof. If retrofitting an existing 

roof, structural analysis must be undertaken to ensure the structure is suitable.

2. Protection Layer – this is the waterproofing layer and must be included to protect the roof structure.

3. Drainage layer – this is a crucial component as it drains excess water and hence reduces the overall weight  

on the structure.

4. Filter fabric (cloth layer) – to prevent the substrate from entering the drainage layer.

5. Substrate or Vegetation layer. This is the vegetation support layer or growing medium for plants. Things that must 

be considered are roof loading capacity, mass and depth, purpose and availability. When deciding on the type of 

substrate to use consideration must be given to the balance of air filled porosity (AFP) and water holding capacity 

(WHC) of the product.

6. Plant Layer. It is important that plants are selected that will be able to grow and thrive in the site conditions and local 

area climate. Site wind loads and solar exposure to the roof area must be considered when selecting the plants.

A green roof is generally classified as either Intensive or Extensive. The Extensive version contains a lighter layer of 

vegetation, consisting of succulents, grasses, perennials and sub-shrubs, generally growing between 4-20cm. They are 

low in maintenance and don't require irrigation and therefore are not a garden that is frequently occupied by occupants. 

On the other hand an Intensive green roof contains a thicker and denser plant layer and therefore supports a wider 

variety of plants. It supports 20-100cm of growth, consisting of herbaceous materials (perennials), shrubs and small 

trees. It is heavier, having a weight capacity around 300-1000 kg per square meter (1), depending on the depth and type 

of substrate selected and the plant selection. An Intensive green roof will require regular maintenance and irrigation, but 

provides a park-like environment for occupants.

Extensive Semi-Intensive Intensive 

Maintenance Low Periodically High 

Irrigation No Periodically Regularly 

Plants Grasses 

Succulents 

Perennials 

Sub-shrubs 

Grasses 

Perennials 

Shrubs 

Herbaceous materials 

(perennials) 

Shrubs 

Small trees 

System Build-up height 4-20cm 12-25 cm 15-100cm 

Costs Low Middle High 

Use Ecological protection layer Designed green roof Park like gardens 

Table 1: Brief summary of the three types of green roofs (1, 2)

The benefits a green roof offers to a building include provision of additional insulation and shading to the roof of the 

building, insulation of the building from sound and increasing the life of the roof, by protecting the waterproofing of the 

building from harmful UV rays. However, the benefits of a green roof do extend well beyond the building envelop. A green 

roof will reduce the heat island effect, reducing the urban air temperature of the surrounds. A standard building roof (one 

with a hard surface such as concrete or asphalt) will reflect, absorb and re-radiate solar radiation into the surrounding 

atmosphere, which increases the local air temperature. Installation of a green roof reduces this affect as it allows the solar 

radiation to be absorbed by the plants and not reflected back into the atmosphere. 

by Peta Earley, NDY Associate / Senior Sustainability Consultant
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The surrounding micro-climate is further improved by the plants acting 

as a filter to pollutants and CO2 from the surrounding atmosphere and, by 

creating a habitat for wildlife, the green roof can increase the biodiversity of 

the area. The local stormwater system also benefits from the installation of 

a green roof as it filters pollutants and heavy metals from the rainwater and 

the substrate retains rainwater, reducing the peak and average stormwater 

levels leaving the site.

To quantify the stormwater benefits, the University of Auckland and 

Landcare Research undertook a study to investigate the rainwater retention 

of an extensive green roof (3). The green roof was setup on top of a 13 

storey high-rise at the University of Auckland in Auckland’s CBD. The green 

roof encompassed 94% of the total roof area (235m2) and consisted of 6 

hydraulically isolated plots (refer to picture).

The study found that for over 17 rainfall events, the peak reduction in 

stormwater was no less than 66%, with an average peak reduction of 92% 

per storm. For the results that were able to be measured between 60% - 

65% of the total rainfall was able to be retained. The study was conducted 

over a 6 month period over summer and spring and for the analysis that 

was conducted, concluded that a significant difference between the 50mm 

and 70mm substrate areas was not observed.

Another recent study, conducted in Melbourne Australia, by the 

University of Melbourne in collaboration with CSIRO (4), attempted to 

quantify the thermal benefits of a green roof. It investigated the difference 

in internal temperature and HVAC energy consumption for a room with a 

green roof, compared to one without.

The study involved setting up a live test and control site and comparing 

the internal temperatures of the two rooms to those achieved when the 

same rooms were simulated through computer modelling, using AccuRate. 

Once they were able to confirm a correlation between the computer 

simulated internal temperatures and the internal temperatures from the 

live site, they used the AccuRate model to predict the HVAC energy 

consumption for each room. The computer simulation was based on the 

rooms being conditioned between 8am and 6pm Monday to Friday, with a 

heating set point of 18 degrees and a cooling set point of 24 degrees and 

allowance for natural ventilation when external conditions are favourable.

The study found that during the summer period, the room with the 

green roof was on average 1 degree cooler than the room that had the 

conventional concrete roof and during the winter months on average 0.2 

degrees warmer. This difference is thought to be due to the thermal mass of 

the green roof, the shading effect of the vegetation and evaporative cooling. 

It was also found that the peak average indoor air temperature during the 

summer months was around 1.5 degrees lower and in winter 0.6 degrees 

higher with the green roof.

The study found that the green roof reduced the HVAC energy by 48% 

in summer and 13% in winter. While this result does seem impressive, it 

is important to note that the construction of the room was double brick 

external walls, concrete roof and concrete slab floor. Adding insulation 

to the rooms was not assessed, but it would be expected to reduce the 

temperature fluctuations noted and thus possibly narrow the HVAC energy 

consumption differences reported.

When trying to calculate the thermal benefit of a green roof it is not 

as simple as calculating the different R-value of each layer, as you would 

a standard roof structure, as this does not consider the complexity of 

a plant and its soil's ability to transfer heat. Like humans, plants have a 

unique ability to use a number of heat transfer means to maintain their 

temperature. While a traditional roof (which does not have a green roof) 

has no means of controlling its temperature, so it continues to absorb the 

sun's radiant heat and can heat up to as much as 80°C, the foliage and soil 

layers of a green roof are able to maintain their temperature to that of the 

ambient temperature.

Figure 1: Different layers of a Green Roof
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Plants have this ability by using a number of heat transfer methods: 

convection, conduction, reflection, thermal mass and evaporation and 

evaportranspiration (5). Heat from the sun, absorbed by the leaves, is 

transferred to the air through convection, with small pointy leaves being 

the optimal shape and size for maximum convection. Heat absorbed by the 

plant is transferred by conduction to the soil/substrate and foliage will also 

reflect solar radiation. When using succulents, in many cases the surface of 

the plant will get more reflective as a drought period extends. 

Where plants are able to store water, such as succulents, they will have 

a large thermal mass, so have a greater ability to absorb more energy, thus 

not transferring excess heat to the medium below. Evaportranspiration is 

another means by which plants are able to maintain their temperature. This 

is essentially a plant's version of sweating, it is the process by which water 

is forced up from the soil, through the roots, up the stem and out through 

the leaves by forced evaporation.

The ability of the green roof to maintain its temperature to near ambient 

conditions means that the concrete slab has a lot less thermal energy to 

transfer to the adjacent space. A study conducted in Canada (6) compared 

the roof membrane temperatures of a plane bitumen roof to that of a 

green roof and found that where the outside temperature peaked at 95F 

(35°C), the membrane of the green roof remained around 77F (25°C) and 

the reference roof reached 158F (70°C). This temperature difference for 

a concrete slab would mean there was an additional 14256J of thermal 

energy per m3 of the roof slab to be transferred into the conditioned  

space below.

The other thing to keep in mind, when discussing the thermal benefits 

for a building, is that the thermal benefit is only going to benefit one, maybe 

two levels of a building. In a high rise building, the glazing of the building will 

have the greatest thermal impact on the building. 

About the author
Peta Earley is a Senior Sustainability Consultant in our Canberra office and has almost 10 years experience in the industry. As part of her role she works 

closely with clients to establish a set of environmental principals to be incorporated into their buildings to ensure they are as sustainable as possible. She also 

has extensive experience using the sustainable benchmarking tools such as Green Star and NABERS.
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6. The Characteristics and Benefits of Green Roofs in Urban Environments, Voelz, J, 2006. http://extension.ucdavis.edu/unit/green_building_and_sustainability/pdf/resources/green_roof_02.pdf

Plot No. Substrate Depth Substrate Type Area

1 50 mm 80% Pumice 40.8

2 50 mm 40% Pumice / 40% Exp. Clay 13.2

3 70 mm 50% Pumice / 30% Zeolite 46.1

4 70 mm 80% Pumice 45.3

5 70 mm 40% Pumice / 40% Exp. Clay 12.4

6 50 mm 50% Pumice / 30% Zeolite 38.3

Figure 2: The plot set out on the roof for the University of Auckland and Landcare Research
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Global
Tony Arnel  Global Director of Sustainability 

and current GBCA Chairman

Adelaide
George Balales Director

Auckland
Anita Milne Mechanical Associate

Rowan Peck Director

Brisbane
Connan Brown ESD Manager

Andrew Gentner Director

Barbara Lydon Engineer

Clare Silcock ESD Engineer

Canberra
Peta Earley Sustaianbility Leader

Matthew Fitzgerald Sustainability Consutlant

Christchurch
Donna Bridgman Office Manager

London
Allen Williamson Director

Emma Hickling Environmental Group Manager

Kavita Ramchandra Environmental Consultant

The complete package at NDY

NDY sustainability leadership team

Left to right: Mark Taylor, Darrel Williams, Richard Jelbert, Molly Hicks, Matthew Fitzgerald, Tony Arnel, Peta Earley, Rowan Peck, Evalin Ling, Connan Brown, Chris Nunn
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Melbourne
Mark Barrie Sustainability Group Manager

Evalin Ling Senior ESD Consultant Associate 

Lisa Kelly Senior ESD Consultant

Alina Correa ESD Consultant

Emmanuelle Delomenede ESD Consultant

Tiffany Cheung Graduate ESD Consultant

Richard Jelbert Modelling Group Manager Associate 

Kemal Gungor Senior Modelling Consultant

Rik Ranford Senior Modelling Consultant

Matt Quilici Graduate Modelling Consultant

Perth
Darrel Williams Director

Mark Taylor Sustainability Team Leader 

Molly Hicks Senior Sustainability Consultant

Mark McKenna Senior Sustainability Consultant

Leigh Gibb ESD Consultant

Sydney
Chris Nunn Sustainability Leader

Jonathan Barzel ESD Project Engineer

Noni Nuriani ESD consultant

Wellington
Graeme Smith Associate

headed by GBCA Chairman
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In October 2002, the Australian Financial 
Review reported on a gathering of 200 
people at The Establishment restaurant 
in Sydney.

Rather disparagingly, the AFR said: “the tree huggers 

were either well disguised or had made way for a traditional 

business crowd sniffing out new prospects.”

This was the launch of the Green Building Council of 

Australia. Our then Chief Executive, Maria Atkinson told the 

audience that the new Council “was not about the drought or 

water conservation, it’s about what we deliver for business.”

Just a few months earlier, a group of green building 

pioneers led by Ché Wall and Maria Atkinson recognised 

the need for an independent organisation to develop a 

sustainable property industry in Australia and drive the 

adoption of green building practices. 

Chairman of the GBCA, and Norman Disney & Young’s 

Global Director of Sustainability, Tony Arnel, says that the very 

early days were a ‘white knuckle ride’. As Tony says: “It’s no 

exaggeration to say that much of our early board meetings 

were devoted to figuring out how best to stay solvent!”

While the GBCA was gaining founding members – 

NDY among them – and momentum, creating an Australian 

green building rating tool was the GBCA’s top priority. The 

market needed a trustworthy, easy-to-understand building 

rating system to enable builders and buyers to move into 

the sustainable development space with confidence. 

Reminiscing for our 10 year history publication – which 

will be released later this year - NDY’s Chief Executive Officer, 

Ian Hopkins, said that “in the beginning it looked like GBCA 

was setting impossible targets – like having a fully functional 

rating tool within the first year.” But this impossible target 

was met – and Green Star was launched in July 2003.

Romilly Madew, 
Chief Executive,  
Green Building 

Council of Australia
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The Green Star – Office Design v1 rating tool received 

top-level industry endorsement with four major commercial 

building developments, as well as Australia’s first 

sustainability-rated wholesale property fund, committing to 

use the rating tool.

The City of Melbourne’s Council House 2 (CH2), 

the Lend Lease-Deutsche Office Trust 30 The Bond 

development in Sydney, Australand’s Freshwater Place 

commercial development in Melbourne and Principal Global 

Investors’ 126 Phillip Street project in Sydney registered to 

achieve Green Star ratings.

Then, in 2004, 8 Brindabella Circuit at Canberra 

International Airport became the first Green Star certified 

building, achieving 5 Star Green Star – Office Design 

v1 rating. I remember attending the official opening of 

the building as the Property Council of Australia’s ACT 

Executive Director, and thinking “this building represents 

the future of Australia’s property and construction industry”.

Today, I’m proud to say that the Green Building Council 

of Australia has proven that our industry can “do well by 

doing good”. We have demonstrated that sustainability 

makes good business sense.

This year, we celebrate ten years of our industry taking 

revolutionary steps towards sustainability. This green 

building movement – and every one of its achievements 

– belongs to the members of the Green Building Council 

of Australia. 

Without our members, Green Star would not exist. 

There would be no metrics or agreed methodology to 

measure green building practices, and no way for the 

industry to promote or profit from green building leadership. 

Without our members, we would not have secured 

supportive government policies, such as green door 

policies and other incentives, in states and territories 

around Australia. 

Without our members, we would not have third-party 

verified green schools, hospitals, factories, apartments and 

shopping centres. 

And without our members, 460+ projects around 

Australia, amounting to 7.2 million square metres of space, 

would not have achieved Green Star certification. 

Mahatma Gandhi once said that “every good movement 

passes through five stages: indifference, ridicule, abuse, 

repression, and respect.” The visionary leadership of many 

people in our industry has helped our movement evolve to 

one that is respected throughout Australia and the fact that 

the GBCA has a seat at every government roundtable on 

the built environment speaks volumes.

The green building movement in Australia can already 

lay claim to many victories – but there are many more within 

our grasp. It is only through countless acts of courage by 

thousands of people that human history is shaped, and it is 

only through countless acts of courage that we’ll continue 

to reshape and redefine Australia’s built environment.

Countless 
acts of 

courage
 While the GBCA was 
gaining founding members 
– NDY among them – and 
momentum, creating an 
Australian green building 
rating tool was the GBCA’s 
top priority.
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Green student 
housing a tribute 
to University’s 
engineering legacy
by Mark Barrie, ESD Manager

The elegant yet functional exterior of the Monash University student accommodation
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Established in 1958, Monash University has a long-
standing pioneering tradition of creativity, innovation 
and activism. The University's aim to equip and inspire 
students and staff with the tools to facilitate positive 
global change has driven a number of initiatives 
including accepting students across the globe. This 
resulted in Monash University being invited by the 
Malaysian Government to establish a Campus within 
their country; an invitation the university accepted in 
1998, becoming the first foreign university to have 
a formal presence there. This global presence was 
enhanced when the university established another 
international campus in South Africa in 2001.

The University’s ambition to be judged by their altruistic principles can be 

seen through their other pioneering projects culminating in their most recent 

achievement associated with the student accommodation buildings on Clayton 

Campus. In 2012, Monash University achieved their aspiration to become the 

first university in Australia to provide students with new affordable rental and low 

cost, sustainable housing at an unprecedented level. With funding provided by 

the National Rental Affordability Scheme (NRAS), the new student residences 

comprises 600 studio apartments plus a number of additional two and three 

bed apartments. Located on campus adjacent to the university sports centre, 

teaching facilities and a host of amenities, this accommodation is a further 

building-block within the student community that has formed on campus, 

sited next to strong public transport links further reducing the need for private 

transport and the resultant CO2 emissions.

NDY’s involvement in the Monash University’s Student Accommodation 

project on Clayton Campus, has resulted in this project achieving Australia’s 

first 5 Star Green Star Design Rating under the GBCA’s Multi-Unit Residential 

Assessment tool. The project is on track to achieve another Australian first and 

receive a 5 Star Green Star As-Built rating with NDY submitting the Round 2 

submission to the GBCA at the end of June 2012. 

From initial appointment to the final project delivery, holistic sustainable 

design was the bedrock principle applied by NDY. Particular focus was devoted 

to the cost effective energy efficiency, building thermal performance and whole 

of life costing when considering the design solutions for this project. Targeting 

these key areas aligned with the client’s sustainable agenda for the project and 

with Federal and Local Government direction. 

With the residential sector currently responsible for over 10 per cent of 

Australia’s total energy consumption and over a quarter of Australia’s total 

electrical use, governments are concerned over the increasing levels of energy 

consumption. This is accentuated by the higher demand for utility supply 

from the commercial sector concentrated in the CBD areas of the major 

cities. The demand on the electrical network infrastructure is of particular 

concern and exacerbated by the growing energy demands of an increasing 

Australian population and their demand for additional housing. Predictions from 

industry pundits suggest that within the next decade the number of occupied 

households will reach a level of 10 million dwellings, almost double the figure 

recorded in 1990. To allow for this increase in population without causing a 

correlated increase in greenhouse gas emissions, or an excessive demand on 

the existing utility infrastructure, it is crucial to reduce new household energy 

requirements at the planning and design stages.

NDY applied this philosophy on the Monash University project and 

employed a number of initiatives that resulted in the 5 Star Green Star rating. A 

key strategy to delivering low energy consuming student dwellings was a robust 

building thermal façade. The glazing, wall and overall insulating properties 

of the building as a whole, were carefully specified to deliver a building 

that had 40 per cent improved performance over the requirements of the  

BCA section J. The building's robust thermal performance and reduced 
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infiltration properties have allowed NDY to propose a hydronic (radiator) heating 

system to the individual apartments and common areas. The radiators are 

served by high efficiency gas-fired condensing boilers which are more efficient 

in terms of energy (carbon) consumption than electrical refrigeration systems. 

The domestic water requirements for the building are supplemented by a 

renewable solar hot water installation, backed-up from the gas-fired boilers, 

ensuring a hot water storage temperature that eliminates legionella. 

The investment in the building's robust thermal performance was not 

simply a means to provide a highly efficient heating system but allowed passive 

benefits associated with thermal lag and reduced internal solar gains. The 

high-performance glazing selection was carefully considered to allow daylight 

penetration while reflecting light at the higher and lower ends of the visible 

spectrum. Recessed within the façade of the building the glazing system was 

also provided with external shading elements integrated into the geometry 

of the building's façade. The combination of these measures resulted in an 

accommodation building that did not require air-conditioning throughout. Local, 

occupancy controlled exhaust fans – which have a small energy footprint 

compared with a centralized system of an electrical cooling system – allow the 

dwellings to be purged by removing heat build-up during occupied periods. 

In order to further reduce the building’s carbon foot-print, a large solar 

photovoltaic array was installed on the roof of the building and connected to 

the building’s electrical system, off-setting the amount of energy drawn from 

the electrical grid. This renewable, low-maintenance strategy was subject to 

modelling by NDY and the panels orientated to their optimum angle to ensure 

minimum shadow casting and maximum yearly output from the installation. The 

electrical energy generated from the photovoltaics is off-set from the student's 

electricity bills making the system a positive re-occurring benefit for all.

With the University named after prominent Australian engineer Sir John 

Monash, and their motto "Ancora Imparo" (I am still learning), it is fitting that 

NDY's own philosophy of project innovation, staff development and cultural 

empowerment has been instrumental in delivering this Australian first in 

sustainable residential building design within budget and ahead of program. 

About the author
Mark Barrie is the ESD manager in NDY Melbourne and has a track-record 

of innovative, sustainable design within the built environment. Mark is also an 

experienced contract administrator, expert witness representative and facilitator 

of due-diligence work.

Key collaborative team  /   client Broad APM 

architect BVN Architects 

services Norman Disney & Young 

structural & civil engineer Bonacci Group 

landscape architect Fitzgerald Frisby Landscape Architecture

Services provided by NDY  /    ESD/Sustainability 

Communications 

Electrical 

Fire Protection 

Lifts 

Mechanical 

Fire Engineering 

Acoustics 

NDYLIGHT
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Below Left and Top: The building's thermal façade was a key initiative in delivering a 5 Star Green Star rating

The rooftop solar hot water installation

The BVN designed Monash Student Housing project was the only Australian building to receive 

a prestigious International Architecture Award when the Royal Institute of British Architects (RIBA) 

recently announced the winning projects in their 2012 International Award program. The project 

also won an Award in the category of Multi Residential at the 2012 Victorian Architecture Awards.
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Future proofing 
educational facilities: 
Harrison Secondary 
School leads the way
by Matt Fitzgerald, Sustainability Consultant

Harrison Secondary School's colourful and high perfromance façade
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“I have planned a city that is not like any other in the world. I 
have planned it not in a way that I expected any government 
authorities in the world would accept. I have planned an ideal 
city - a city that meets my ideal of the city of the future.” 
- Walter Burley Griffin

In his 1911 master plan for Canberra, Walter Burley Griffin set out to create a city 

unlike any other. With a fresh canvas to work on, he took what he saw to be the best 

attributes of existing cities and turned them into a functional and liveable design. A 

century later, Norman Disney & Young (NDY) along with May & Russell architects, echo 

this philosophy in the design of the recently completed Harrison Secondary School in 

Canberra’s north. 

Originally earmarked for completion in 2013, strong population growth and high 

enrolments in the existing Harrison Primary school brought forward the $50M project. 

Completed in time for the opening of the 2012 school year, the school accommodates 

up to 800 students from years 7 to 10. The new facility merges with the primary school 

in both form and function – the two schools are located on the same block and now 

operate under a single administration. Facilities include collaborative learning areas, 

science laboratories and technology construction classrooms, as well as visual and 

performing arts studios and a range of sporting facilities. 

As part of the ACT Government’s mission to improve the sustainability of all public 

schools across the territory, the Harrison Secondary project was set a minimum design 

benchmark of a 5-Star Green Star rating. Sustainability was a major consideration for 

the design team and the final design incorporates a range of cost effective sustainability 

measures to minimise environmental impact and foster education imperatives.

NDY was engaged to consult on both the services and environmental sustainability 

of the project, facilitating comprehensive collaboration throughout the design. This 

collaboration allowed the team to successfully deliver the certified 5 Star Education v1 

Design rating – the first secondary school to achieve such a rating in the ACT. 

Beyond the striking colourful and modern design, the first element most visitors to 

the school notice are the thermal chimneys projecting from the roof of each building. 

Coupled with ceiling fans and openable windows and louvres, these regularly spaced 

chimneys have eliminated the need for active cooling throughout the campus, except in 

specialist areas such as special needs classrooms. 

By generating warm air inside their cavities the chimneys produce a buoyancy driven 

“stack effect”, drawing up warm air, and cool air in through louvres and windows in each 

classroom. Louvres are mechanically actuated with remote manual override, allowing 

occupants to adjust the natural ventilation as required. To take advantage of cooler 

summer nights, automated sensors open the louvres when conditions are suitable, to 

purge thermal energy built up indoors throughout the previous day.

The brief called for an inclusive, collaborative and nurturing educational facility. 

Accordingly, each of the naturally ventilated classrooms hosts a maximum of 21 students, 

creating an effective teaching and learning environment. The school also sets a national 

benchmark through four fully integrated special needs classrooms to include students 

with disabilities. 

To minimise the carbon dioxide footprint, solar hot water systems have been 

provided to preheat cold water supplied to efficient gas heaters. To maximise the 

efficiency of the hot water system, larger – and therefore higher efficiency centralised 

plant – was provided to serve multiple buildings. Highly efficient lighting was designed, 

coupled with daylight and occupancy sensing. Radiant gas heaters were installed in the 

gymnasium, while convective heating panels and ducted air handling systems deliver 

low-emission-intensity heating to classrooms. Individual controls are provided, to ensure 

heating is only provided when required. Low-e high performance glass and insulation, 

coupled with specially designed shading and overhangs, will ensure comfort conditions 

are maintained with minimum energy expenditure.
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The energy saving initiatives in the building has resulted in a predicted 

energy consumption almost half the benchmark for a typical school. The 

school’s emissions will be further reduced with the installation of solar 

panels as part of the ACT government’s plan to make all ACT public 

schools carbon neutral by 2017.

NDY assisted the project to reduce its water consumption, with large 

underground rainwater storage tanks designed to capture rainwater, 

providing water for toilet flushing and irrigation. The need for irrigation has 

itself been minimised due to selection of native plants.

Like Walter Burley Griffin carefully planning Canberra around 

the local terrain, the design team were required to consider the local 

environment in developing the site master plan. Part-way through the 

design it was discovered that a family of vulnerable Superb Parrots 

were found nesting in a corner of the school site. Carefully considered 

design alterations were made to provide a protected, secluded area, 

retaining native vegetation. The ACT Parks, Conservation and Lands 

authority gave the result their approval, noting it was likely that the birds 

would continue to breed in the protected area. The habitat provides an 

ideal setting to educate the students about methods of minimising their 

impacts on the environment.

Teachers and students are encouraged to lead an active lifestyle 

and minimise their carbon footprint through the provision of sensibly 

located and secure cyclist facilities. Students will also be able to take 

advantage of several large district playing fields adjacent to the site.

This state of the art, sustainable facility is among a select few 

education facilities that are setting new benchmarks throughout 

Australia, such as the Australian Institute of Management’s 6 Star Katitjin 

Centre in Perth, and Victoria University’s 5 Star Learning Commons 

Exercise Science and Sport (LCESS) centre in Melbourne.

Harrison Secondary provides a functional, fit for purpose, and 

fostering learning environment to create the next generation of visionary 

architects, engineers and other sustainability thought-leaders. The 

design, integrated with nature and given a 5 star certified rating by the 

GBCA, even features its own reference to iconic Canberra infrastructure: 

a roundabout. Walter Burley Griffin would have certainly approved.

About the author

Matt Fitzgerald is a sustainability consultant, based in NDY’s 

Canberra office. Matt has worked on numerous sustainability projects 

including NDY’s 5 Star Green Star Interiors fitout, and is an active 

member of the Property Council of Australia’s Sustainability Committee.

Key collaborative team  /   client ACT Shared Services Procurement,  
on behalf of the ACT Education and Training Directorate 

architect May & Russell Architects 

builder St Hilliers  

structural and civil engineer Northrop  

landscape architect DSB Landscape Architects 

quantity surveyor Turner & Townsend 

hydraulics Tennant Hydraulics Consulting Services

Services provided by NDY  /    Sustainability  

Mechanical 

Electrical 

Fire
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The school grounds incorporate plenty of open space for active students

Automated louvres allow night purge and manual controlBrightly coloured thermal chimneys eliminate active cooling throughout most of the school
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Financing  
energy efficiency 
improvement works 

Rising energy prices are foremost in people’s thoughts these days and although 
most are aware  that investing in energy efficiency ‘pays back’, split incentives can 
be a barrier to investment. Environmental Upgrade Agreements (EUAs) are a new 
finance mechanism that promises to overcome this barrier.

By Chris Nunn, NDY Sustainability leader

Energy retrofits can save building owners and tenants money; improve reliability and occupant comfort; improve 

brand reputation by demonstrating leadership; help meet legal and corporate social responsibility requirements; 

attract and retain the best staff; improve NABERS ratings; and reduce greenhouse gas emissions. However, take-up 

is often limited by what is known as the “split incentive problem”. 

A split incentive occurs in a transaction where the benefits do not accrue to the person who pays for the 

transaction. In a typical commercial office the following illustrates the problem. The owner invests capital in energy 

efficiency improvements; energy bills go down; the tenant pays the bill, so the tenant receives the benefits. What’s 

in it for the owner? In this situation, no one wants to pay for efficiency upgrades because the incentives don’t align.

Environmental Upgrade Agreements
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EUAs are a new way to fund energy efficiency improvements at existing buildings. EUAs 

are a contract between a building owner, a financier and a local council to fund environmental 

improvements to an existing building. 

Environmental upgrade finance provides upfront access to capital with repayments made via 

the savings achieved in reduced energy bills. The scheme creates a mutually beneficial outcome 

for both property owners and tenants, overcoming the split incentive problem by allowing owners 

to share upgrade costs with tenants who benefit from reduced energy costs.

The EUA process is initiated by a building owner engaging the professional services of a 

company such as NDY to identify, design and cost energy efficiency improvements. Once the 

building owner knows what they want to do and how much it will cost, they can consider the variety 

of ways they can fund the works. If the building is in one of the participating local government 

areas, then the building owner should consider funding the environmental improvement works 

using an EUA.

An EUA is a voluntary contractual agreement between a building owner, a finance provider 

and a local council, whereby: 

a) the building owner agrees to implement a package of environmental upgrade works at 

their building (such as energy efficiency improvements to the lighting, ventilation or cooling 

systems); and

b) a finance provider agrees to advance capital to the building owner to fund the environmental 

upgrade works; and

c) the money is repaid to the lender through council rates. The local authority levies a charge 

on the land to the value of the environmental upgrade works, and then collects quarterly 

repayments as a line item on top of the normal council rates. The owner can pass the costs 

of the upgrade works onto the tenant. 

 EUAs are suitable for building upgrade packages for both tenants and base building systems.

EUAs offer many benefits to building owners including: improved cash flow by displacing the 

need for upfront capital expenditure on energy efficiency upgrade works; addressing the “split-

incentive” issue by enabling tenant contributions; making available cheap capital at a fixed rate 

over a longer term than typical bank financing; the EUA runs with the land, so if ownership of the 

property changes, the structured repayments remain with the property; energy efficiency savings 

can be used to service the debt; and the energy efficiency improvements have the potential 

to improve the asset value, NABERS ratings, and help attract and retain tenants with a more  

efficient building. 

EUAs also offer benefits to tenants as a cost neutral way to improve the working environment, 

reduce operating costs and energy bills and satisfy the desire for organisations and their staff to 

occupy energy-efficient workplaces. The amount of the EUA charge passed on to the tenant must 

be less than or equal to the energy savings they will realise - so that the tenant is guaranteed to 

not be put at a disadvantage under an EUA.

Legislation enabling EUAs is in place for the City of Melbourne and all of NSW. The Cities 

of Sydney, Newcastle and Parramatta are currently offering EUAs, with North Sydney Council, 

Penrith City Council, Newcastle City Council, Wollongong City Council and Lake Macquarie City 

Council expected to participate in the near future. Many other local authorities are watching with 

interest and may also join the scheme once the first few projects demonstrate the model is sound.

How NDY Can Help

A key element in making an EUA 

work is to have a package of energy 

efficiency upgrade works that has 

been designed, costed and is ready to 

implement. This forms the starting point 

for entering into an EUA.

NDY can help existing building 

owners unlock funding through EUAs, 

by working with the building owner to 

develop a package of environmental 

upgrade works, which might include: 

 � Understanding your current 

environmental performance (e.g. 

BEECs, NABERS and Green Star 

ratings)

 � Identifying energy efficiency 

opportunities at specific buildings 

and facilities

 � Energy modelling to quantify 

the energy savings of selected 

measures (e.g. to identify a package 

of works that would result in a 

NABERS Office Base Building 

Energy rating of 5 Stars)

 � Developing energy savings 

calculations, cost estimates, and 

establishing payback periods

 � Designing the proposed upgrade 

works

 � Helping you to enter into an EUA 

with a finance provider and the local 

authority. 

If you are looking to retrofit your 

office or whole building, or improve 

business operations by investing in 

sustainable equipment, and you have a 

building in one of the participating local 

council areas, EUAs are an option that 

could help finance the greening of your 

office building or tenancy. 

About the author

Chris Nunn has 10 years experience specialising in sustainability and energy consultancy. Key areas of expertise include the development of sustainability 

strategies, integrated sustainable building design advice, carbon footprinting, options appraisal and prioritisation, the application of green building rating tools 

such as Green Star, BREEAM and LEED, and the implementation and operation of ISO14001 compliant Environmental Management Systems.
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