
NDY Lifecycle. Volume 8. January 2012.

The new Royal Children's Hospital 
A holistic approach to healthcare

Barangaroo 
Transforming Sydney

Greening the Valley 
Green Square, Brisbane

Journey to Nepal 
35 years in the making



 01.  Welcome to Lifecycle 
A letter of introduction by Ian Hopkins

 02.  News in Brief 
Sustainable snapshots

 04.  The new Royal Children's Hospital 
A holistic approach to healthcare

 10.  Barangaroo's green footprint 
Sydney CBD's newest waterfront 
development

 08.  Learning Green 
Tony Arnel, Chairman Green Building 
Council of Australia, talks to Lifecycle

 13.  Journey to Nepal 
Steve Barrett fulfills his ambitions  
for volunteering

 16.  Carbon Pricing 
Understanding Australia's new laws on 
carbon emissions

 20.  Comissioning, the vital ingredient 
A new specialist offering:  
Engineering Comissioning Services

 18.  Greening the valley 
Green Square pioneers green 
buildings in Fortitude Valley

Editor-in-Chief: Ian Hopkins
Editor: Ric Navarro
Art Director: Ricky Walker
Contributors:  Tony Arnel, Steve Barrett, Georgia Bunn, Neil Caswell, 

Keith Davis, David Legge, Jessica Parkes, Mark Taylor.
Front cover photo: Robert Reitmaier, The Royal Children’s Hospital, Melbourne

Cover and Inside Cover Image: Royal Children's Hospital, Melbourne

© Copyright NDY Group 2011

Printed by Docklands Press on Impact 100% Recycled 
Paper using the Ecoclean chemical recycling process.



1

The current meeting of the G20 leaders in Cannes was 

thought to be a forum to consolidate the plans formulated a 

week ago to stabilise the Eurozone, but has in large part been 

hijacked by the debate on whether Greece remains in or exits 

the Euro in a return to the drachma. By the time you read this, 

this particular issue will have passed by and hopefully an ultimate 

resolution of the Eurozone situation 

will be significantly advanced. This 

resolution is obviously an essential 

step in a return to stability for the 

world financial markets.

In Australia, the legislation for 

the introduction of the carbon pricing 

mechanism passed the house of 

representatives in October and 

the first fixed price phase will be 

implemented from 1st July 2012. 

The process is being sold under 

the banner of “clean energy future” 

and as we have noted previously, 

there are significant challenges in 

developing the renewable energy 

contribution to the levels envisaged 

as part of the programme.

Australia has also introduced the 

requirement for a Building Energy 

Efficiency Certificate (BEEC) for all commercial spaces in excess 

of 2000m2 that change hands or are re-leased from 1st November 

2011. This initiative aims to focus the attention of building owners 

on the continuing need to not only strive for energy efficient new 

buildings, but to maintain this efficiency throughout the building’s life. 

Optimising energy consumption of a new facility requires 

a combination of good design, quality installation, thorough 

commissioning and ongoing tuning of operating systems 

throughout the life of the facility.

All too often the “thorough commissioning” component of this 

continuum falls victim to construction programme pressures and 

shortfalls in understanding of the interaction of the systems.

NDY has recently established 

Engineering Commissioning 

Services as an independent entity 

to further enhance our focus on 

and commitment to thorough 

commissioning. The expertise of 

this group will be applied to the 

commissioning of new systems 

and also to recommissioning 

of existing systems as a key 

contribution to lifting the energy 

efficiency of existing building stock.

The feature article in this 

edition of Lifecycle is on the newly 

opened Royal Children’s Hospital 

in Melbourne. I think it is safe 

to say that the “Childrens” is an 

icon that is near to the heart of all 

Melbournians. NDY is extremely 

proud to have contributed to the 

development of this new facility that, in a medical sense, is state of 

the art in world terms. Importantly, it also incorporates state of the 

art sustainability features throughout.

I take this opportunity to thank all contributors to this edition 

and would like to particularly thank Tony Arnel, Chairman of GBCA, 

for his insightful article – I trust you enjoy the read.

A letter of introduction by Ian Hopkins

Welcome to Lifecycle
I write the introduction to this edition of Lifecycle sitting in NDY’s 
London office where the sense of crisis associated with the dithering of  
European leaders is somewhat more immediate than from half a world 
away in Australia.

NDY is extremely proud to 
have contributed to the 
development of this new 
facility that in a medical 
sense is state of the art  
in world terms. Importantly, 
it also incorporates state 
of the art sustainability 
features throughout.
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Sustainable snapshots
News in Brief
Angel Building receives 
leading UK building award
The Angel Building in London has added another 
accolade to its growing list of awards as the National 
Winner in the Refurbished/Recycled Workplace category 
at the 2011 British Council for Offices (BCO) Awards.

The 2011 BCO Award winners were announced in front of 

1300 members and their guests at the National Awards Dinner on 

11 October 2011.

In its role as Building Services Engineer and BREEAM/EPC 

assessor, NDY worked closely with the architects and client to 

realise the vision of regenerating this building to deliver a 21st 

century commercial workplace with a BREEAM ‘Excellent’ rating.

“The Angel Building had already been awarded the BCO 

Regional winner category for London & the South East earlier this 

year: this National Award is a validation to the client and design 

team of the transformation of this site to provide a functional and 

aesthetically remarkable building,” says Allen Williamson, Director 

at NDY’s London office.

“By retaining the existing structure, we were faced with 

a number of opportunities as well as challenging design 

constraints,” says Williamson. “This led to a number of innovative 

energy-efficient designs including displacement ventilation, the 

use of the building’s thermal mass and biomass boilers. These 

initiatives were fundamental to achieving the BREEAM Excellent 

rating of over 74 per cent and an EPC rating of B.

“The National Award is testament to a well coordinated team 

working with common purpose and commitment to achieve an 

Excellent result.”

Envï relocatable  
building project
The Department of Education & Early Childhood Development in 
Victoria is committed to reducing energy consumption in schools 
and raising awareness amongst students, teachers and the 
community about sustainable design and use of buildings. This 
includes improving the energy efficiency of the Department’s 
relocatable classroom buildings, of which there are currently around 
6000 in Victorian Government schools.

Energy audits were undertaken on the existing relocatable buildings in 2010 

and these identified opportunities to significantly improve relocatable building 

performance. The Envï project aims to provide inspiration towards the design 

of the next generation of relocatable school buildings, and to demonstrate the 

Department’s commitment to sustainable design in schools, contributing to the 

whole of Victorian Government energy targets. 

NDYLIGHT have provided lighting design for the project – initiatives include 

highly efficient direct/indirect luminaires, daylight and motion sensing throughout 

which also links to sweep fans and HVAC; and LED external lighting.

 Features of the Envï design include:

 � increased thermal efficiency through the use of structurally insulated 

panels (SIPs) and a fully sealed building envelope (R6)

 � increased natural daylighting

 � state of the art low energy lighting

 � automated natural ventilation

 � automatic controls for lighting, heating and cooling

 � thermal break windows and door frames with double glazed windows

 � formaldehyde free and low VOC materials selected only

 � low embodied energy through careful selection of materials including the 

use of recycled or recyclable materials.

Construction of the Envï prototype relocatable has commenced and is 

scheduled for Ministerial launch in late 2011.
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UK Energy Bill 
The Energy Bill has cleared the House of Lords and is awaiting the final stage 
of its passage through parliament – Royal Assent. The Bill is expected to 
come into law soon. During the debate in the Lords on Tuesday 4 October, 
a large number of amendments were accepted. Some important changes 
have been made in relation to the Green Deal.   

The most significant change has been that the non-domestic aspect of the Green 

Deal will now come into force no later than the 1 April 2018, rather than the original date 

of 1 April 2015.

The impact on local authorities will depend on their current and planned position. In 

properties that the authority rents from private landlords, those looking to curtail energy 

use will have to wait longer before they have the legal authority to demand efficiency 

changes. Local authorities will also have to wait longer before they have the authority 

to force private landlords operating within their jurisdiction to make adjustments. On the 

other hand, this delay may help those authorities that need more time to prepare to 

enforce the regulations.

A further change to the Green Deal was the addition of a requirement for assessors to 

‘act impartially’. It is worth noting that it does not require assessors to be impartial, only to 

act impartial. This allows providers to conduct assessments as long as they follow a code 

of practice. Exactly how this impartiality will be monitored and assessed will emerge when 

the regulations are developed.

(source: Local Energy UK)

Five stars for University
NDY were appointed to provide environmentally 
sustainable design solutions for Monash 
University in Victoria. The project includes 
the design and construction of student 
accommodation at the University’s Clayton 
campus and is the first of its kind to seek a 5 
Star Green Star As-Built Rating in accordance 
with the Green Building Council of Australia.

The Monash University Student Accommodation 

project is spread over two buildings and comprises of 

studio apartments, 2 and 3 bedroom apartments and 

communal spaces. In order to comply with the Green 

Star rating, NDY integrated various systems and used 

environmentally accredited materials on the project. 

The energy efficiency systems include natural ventilation 

throughout therefore removing the need for air-conditioning 

and gas fired central boilers to provide hydronic heating to 

each apartment. 

All appliances have been selected with the highest 

energy star ratings in mind. There is also a focus on 

using photovoltaic (solar) panels, rainwater and greywater 

harvesting along with the use of low VOC carpets and paints 

throughout the accommodation. The buildings are located 

in close proximity to a range of amenities and academic 

facilities thereby reducing the reliance on transportation. 

Employers are being urged to join a campaign to entice migrant workers 
into the City of Christchurch. There has been much debate about how well 
the deconstructed Christchurch central business district will spring back 
but a surprisingly positive view is set forth by recent arrivals to the city.

Immigrants seem more upbeat about prospects for the rebuild than those who have 

had to battle the scarring and recovery period from the quakes. These kind of skilled 

employees, who say for them the immigration process was relatively quick and painless, 

are the type a new skills board is chasing on a roving visit to Britain in December 2011.

The Canterbury Employment Skills Board is attending expos in London and 

Manchester where the story of participation in the recovery of the city will be pushed. 

The board has representatives from the immigration, education and services sectors, as 

well as employers, to sell the "Canterbury Inc" approach. The board also has the task of 

preparing the way for up to 30,000 extra construction-related workers needed. Deputy 

chairman of the skills board is Alex Bouma and he sees a city that will soon teem with 

activity from the rebuild, with lifestyle options helping sell a move.

"Getting the required hundreds of skilled people here from the expos will take many 

months," Bouma says. "Attendance at the expos would not solely be about the rebuild, 

but making sure the momentum behind the economic prosperity of Christchurch was not 

only kept, but continued to accelerate. That requires skilled folk."

(source: BusinessDay)

Christchurch begins  
push for skilled hands
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The new Royal Children's Hospital Main Street
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The RCH, officially opened on 26 October 2011 by the Hospital Patron, Her 

Majesty Queen Elizabeth II, features the very latest building services technology and 

sustainability initiatives, and is a beneficiary of ideas incorporated from various other 

contemporary children’s facilities viewed during a 2006 world tour. The facility has 

also become Australia’s first world-class children’s hospital with an independently 

assessed 5 star rating based on the GBCA’s health pilot tool. As a teaching hospital 

and research centre, the complex incorporates the Murdoch Children’s Research 

Institute comprising around 25,000m2 of laboratory space, as well as space 

allocation for the University of Melbourne. 

The philosophy adopted by the design team in delivering the ESD solutions 

focused on both the “Personal Environment” and the “Ecological Environment”. The 

Integrated Sustainability Model developed for the project merged together both the 

principles of Evidence Based Design and those of Ecological Sustainability. The 

graphic opposite provides an overview of the integrated model which contributed 

a more comprehensive framework and which also served to enrich the Green Star 

5 star rating. 

Designing a world-class children’s hospital of this ilk in Royal Park – the largest of 

Melbourne's inner city parks – was a complex task and presented many significant 

challenges to the design team. Located directly opposite the Parkville residential 

area, stringent ambient noise restrictions apply to the site which impacted on plant 

selection and siting. Equally challenging was the nature of the site bounded on 

three sides by parkland and the fourth side by Flemington Road. This precluded 

establishing any back-of-house site areas for plant, tanks and VIE gas storage plus 

the required major loading dock. Apart from the VIE tank, all space requirements 

were accommodated below ground level with major central plant housed in fire 

rated plant rooms on Basement B2 which has been modified from other basement 

levels with an increased floor-to-floor height.

Producing a 20% improvement on the minimum requirements of the pre-2010 

BCA, the design of the façade incorporates a sophisticated combination of high 

performance glazing and solar shading which is designed in a stylized way to mirror 

the look and feel of the foliage on the surrounding trees. 

Significant ESD targets were defined at the outset for the new RCH by the Victorian 

Government in relation to the reduction of energy, carbon dioxide, and potable water 

use.  This strategy has ensured that this exciting new world-class healthcare facility 

significantly raises the sustainability bar for other planned major healthcare facilities. 

The two key RCH initiatives implemented by the team include a blackwater treatment 

plant (a hospital first) and secondly a trigeneration plant, with both systems playing a 

significant role in meeting and exceeding the ESD targets briefed.

Trigeneration is undoubtedly one of the corner-stone ESD initiatives implemented 

for the new RCH. Apart from the carbon reduction benefits provided, it will also 

produce electricity and heat energy with a system efficiency of around 78%. This 

higher efficiency level is far in excess of the 35 to 40% system efficiency associated 

with grid power. 

With an exotic Meerkat enclosure, commissioned 
sculptures and colourful artworks, one could be forgiven 
for overlooking Melbourne’s New Royal Children’s Hospital 
(RCH) status as a world-class facility incorporating cutting 
edge design and state-of-art medical technology. 

by Keith Davis

Holistic approach  
to children’s health
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The heat-led Trigeneration system comprises of two 

1160kW gas reciprocating engines and two 1267kW 2-stage 

absorption chillers. The system generates 25% of the RCH 

base building electrical demand, plus a contribution to 

chilled water and heating hot water for air-conditioning, and 

a heating contribution to domestic hot water. The bulk of 

the chilled water requirement is generated by 5 off 2400kW 

centrifugal chillers operating on R-134a plus 600,000 litres 

of chilled water storage.

Carbon reduction from the trigeneration system is 

around 37%, with a further 10% reduction in carbon 

emissions from the use of a renewable technology biomass 

boiler (burning compressed timber pellets from forestry 

waste) and solar pre-heating of domestic hot water serving 

the inpatient unit. The two Trigeneration engines also 

contribute to the 100% overall standby capacity which 

operates in the event of a grid power failure.

A requirement for renewable energy sources in the brief 

was catered through the use of the previously mentioned 

600kW biomass boiler burning compressed timber pellets 

made from logging residues. The biomass boiler is arranged 

to operate as either primary or secondary heating source. 

Additional heating is provided by 5 off dual fuel high efficiency 

condensing boilers which normally operate off natural gas 

but in an emergency can also operate off the hospitals 

underground diesel fuel bulk storage. Heating is also provided 

by the waste heat from the trigeneration plant.

The original brief called for Muller 3C coolers which 

were selected to provide the most advantageous 

characteristics in terms of energy and water use. These 

heat rejection units were planned for the roof and taking into 

account the requirements for both the water cooled chillers 

and trigeneration plant, a total of 29 were assessed to be 

required. An acoustic analysis revealed that under peak 

load conditions the legislated maximum ambient levels 

would be exceeded. After extensive further consultation 

with Client groups it was decided to incorporate 10 closed 

circuit coolers in lieu of the Muller 3C units. The advantage 

of the alternative unit was that they can be attenuated and 

the final configuration reflects this provision.

The moderate increase in water usage for the heat 

rejection equipment was largely catered for by the output 

of the blackwater plant which WJP Solutions were chosen 

to deliver. RCH is a world first in that it has dual sets of 

reticulation, one to sewer and the second to a blackwater 

plant. Following the normal progressive filtration process the 

final stages provided by a membrane bioreactor, a stringent 

level of tertiary disinfection is applied which incorporates 

chlorination, UV treatment as well as reverse osmosis to 

complete the cleansing process. In addition to the heat 

rejection plant, some of the recycled water is used for 

general toilet flushing and bed pan macerators. An early 

decision was taken to use potable water for toilet flushing in 

all of the areas occupied by immuno-suppressed patients.

Passive cooling and heating to the atrium is provided 

by means of a thermal labyrinth, and low level displacement 

supply ventilation. A mixed mode ventilation system 

provides a very cost effective method of controlling the 

environment within the main street. Air is drawn in through a 

labyrinth located below the main ramp to the loading dock 

and basement car park. The air is then drawn through a 

series of underground ducts located below the Basement 

B3 car park then rising up through a series of low velocity 

air diffusers dispersed about the main street. The need to 

maintain a low resistance air path was complicated by the 

need to attenuate the occasional helicopter noise intrusion 

into the main street. This was achieved by using the large 

sound attenuators installed for the smoke relief fans at 

the top of the atrium fitted with a simple damper system. 

When the helicopter is landing or taking off the dampers 

are closed and the ambient conditions maintained within 

specified limits. 

Other features include active chilled beams in all offices 

and consulting rooms which serve to improve the air 

change effectiveness (ACE) and also provide energy savings 

through the reduced air quantities required compared to 

a VAV system. In addition, all fans and pumps apart from 

those at the low end are fitted with variable speed drives 

which provide significant energy savings.

But to the patients and their families, all of the inbuilt 

technologies are a part of the healing journey: one which the 

RCH proudly continues to deliver to the Victorian community.

About the author
As Director of Health Services at leading engineering 

consultancy Norman Disney & Young, Keith Davis is 

responsible for the strategic direction of NDY’s Healthcare 

Group in Australia and New Zealand. Keith brings to NDY 

extensive hospital and laboratory experience over the past 35 

years, as a consultant in South Africa, London and Australia.

Key collaborative team  /   client Bovis Lend Lease (Children’s Health Partnership)  

architect Bates Smart / Billard Leece / HKS  

builder Bovis Lend Lease  

project manager Bovis Lend Lease  

structural/civil engineer IrwinConsult  

building services engineer Norman Disney & Young  

interiors Bates Smart / Billard Leece  

landscape architect Land Design Partnership

Services provided by NDY  /   ESD 

Mechanical   

Electrical   

Hydraulic   

Fire Protection  

Fire Engineering   

Communications & Security   

Vertical Transportation  

Specialist Lighting
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Images (clockwise from top):  
Staff base;  
Inpatient unit - earth theme;  
Sky mobile in main atrium;  
Hospital exterior
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Green education 
facilities are also 
interactive teaching 
tools and can inspire 
us to engage with 
environmental issues.

greenLearning
Tony Arnel, 
Chairman  
Green Building 
Council of Australia 
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This ancient Chinese proverb has a very modern relevance when 

reflected through the lens of the Australian Institute of Management’s (AIM) 

new building, the Katitjin Centre in Western Australia.

The Katitjin Centre, a flagship NDY project, is a high-performance, 

environmentally-friendly education facility that showcases exactly how 

green buildings can act as a learning resource and drive cultural shifts 

towards sustainability. 

With its 6 Star Green Star – Education v1 rating, the Centre produces 

as much energy in operation as it consumes. It also features a number of 

water-efficient features, such as a 42 kilolitre rainwater tank for toilet flushing 

and a ‘xeriscape’ garden - a method of landscape design that minimises 

water usage. Coupled with an emphasis on excellent indoor environment 

quality, the Katitjin Centre is not only better for the environment, but will 

improve student health and learning outcomes.

We now have solid international evidence which confirms that green 

education facilities can enhance student learning, create a better working 

environment for teachers and boost a school’s competitiveness, not to 

mention reduce greenhouse gas emissions.

The Heschong Mahone Daylighting Study of more than 21,000 students 

in the US, for instance, showed a dramatic correlation between daylit school 

environments and student performance. This included a 20 per cent faster 

progression in maths, a 26 per cent faster progression in reading and up 

to 10 per cent increase in general performance simply by having views out 

of windows. At the Katitjin Centre, the direct link between IEQ and better 

educational outcomes made features such as good ventilation and high 

levels of natural light a priority. 

Green education facilities are also interactive teaching tools and 

can inspire us to engage with environmental issues. Green buildings 

can encourage an understanding of energy use, climate change, water 

resources and sustainability into our everyday lives. Whether we’re six or 

60, people learn through first-hand, real-world experiences. This may mean 

gaining a deeper understanding of how renewable energy works from 

seeing the solar panels and wind turbines incorporated into a building’s 

design, or taking greater responsibility for our own carbon footprints after 

viewing a building’s energy and water monitoring displays. 

Australia’s first Green Star - Education Design v1 primary school, 

Peregian Springs State School on the Sunshine Coast, provides its 

students with a living lesson in sustainability. Displays fitted throughout the 

school provide up-to-the-minute data on solar power generation, potable 

water consumption and stormwater treatment. This is a valuable learning 

resource for students, enabling them to observe the impact that activities 

within the school have on the environment. What’s more, it is a crucial 

source of information for the building’s managers, ensuring the school’s 

environmental performance matches its impressive design.

While the Australian Institute of Management’s students may be a 

little older and wiser, the Katatjin Centre also provides a ‘living laboratory’. 

AIM wanted its green building to capture the hearts and minds of state 

and national decision-makers who pass through its doors and the Katitjin 

Centre will allow them to see, touch, feel and operate in a world-leading 6 

Star Green Star building. As AIM’s Executive Director Patrick Cullen has 

said, the facility will “provide a tangible experience that will equip our clients 

with the knowledge, enthusiasm and confidence that green buildings are 

possible, practical and can deliver real benefits to users.”

As another ancient Chinese philosopher said: “tell me and I will forget, 

show me and I may remember, involve me and I will understand.”

“Give a man a fish and you feed him for a day. Teach a man to fish and you feed him for a lifetime.”   

High levels of natural light and good ventilation were design priorities at the Katitjin Centre
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Barangaroo’s  
green footprint
Rarely does a project the size of Barangaroo arise on the Australian 
construction landscape. The mixed waterfront development, nestled beside 
the CBD on the Sydney Harbour, brings together a new public headland 
park and a flourishing community, residential and commercial precinct 
covering a vacant 22 hectare industrial site.

Environmentally Sustainable Design (ESD) and energy efficiency 

are key objectives for Lend Lease, the developer and the design and 

construct project manager, and underpin NDY’s (NDY) appointment 

to act as the Lead Services Consultant for the site’s three high rise 

commercial towers.  6 Star Green Star Office Design and As Built (v3) 

and NABERS 5 star plus ratings are being targeted as a minimum.

The groundbreaking development showcases NDY’s belief in 

the importance of incorporating sustainability targets into regular 

engineering consultancy services; a mission that has been at the 

forefront of the firm’s approach to sustainable design since its 

inauguration in 1959. Led by Sydney Director Richard Pickering, 

the team at NDY will deliver mechanical, electrical, security, 

communications and BMCS services. Lend Lease has also 

engaged NDY to develop the Building Information Model (BIM) for 

the commercial towers.
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Barangaroo mixed development

© Lend Lease
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Key collaborative team  /   developer Lend Lease  

project manager Lend Lease Project Management and Construction 

lead architect Rogers Stirk Harbour + Partners 

collaborating architect Lend Lease Design 

lead building services engineer Norman Disney & Young 

fire and hydraulic services engineers Warren Smith and Partners 

structural design consultant Lend Lease Design in collaboration with ARUP 

services concepts Lend Lease Design

Services provided by NDY  /    Lead Services Consultant for the commercial office towers 

Mechanical 

Electrical 

Security 

Communications  

Building Management and Control Systems 

Services  

Building Information Model (BIM) for the commercial office towers

Pickering says the high sustainability targets that have been set 

provide an exciting challenge; something that NDY particularly relishes.  

“Underpinning all our work is the mission to deliver clients environmentally 

responsible and commercially viable solutions,” says Pickering.

“Mechanical and electrical services tend to be the biggest consumers 

of energy in a building and hence provide the greatest opportunity for 

improvements in energy efficiency.”

NDY will work with world-renown architects Rogers Stirk Harbour 

+ Partners and Lend Lease’s design team to integrate the original 

development concepts into the building form, helping to achieve the 

sustainability targets. 

“We are currently proposing an active and passive chilled beam 

solution as this is recognised as being one of the most energy efficient air-

conditioning systems available,” says Pickering.

“These systems have been used in Australia for a while but have rarely 

been used in a high-rise building development of this scale.”

NDY’s design also incorporates 100% fresh air, non-recirculatory supply 

air systems which increase health benefits by improving the quality of the 

indoor environment; an unusual feature in high rise buildings of this size. 

In a further ground breaking measure, tenant supplementary systems 

are being enhanced by cooling and de-humidifying the supplementary 

outside air, and the provision of chilled water instead of condenser water to 

cater for tenant specific cooling requirements.  Whilst these measures have 

the potential to impact on the base building NABERS rating, the overall 

improvement in building efficiency (by the elimination of multiple small 

inefficient packaged air conditioning units) was a key goal of Lend Lease 

which took a holistic approach to the overall site efficiency.

“This holistic approach to energy use in the building - which provides 

supplementary cooling and air-conditioning for tenants at the lowest 

possible energy consumption – is unique within the Australian market and 

shows a true commitment to the sustainability of the complex as a whole,” 

says Pickering.

“It is forward-thinking of Lend Lease to adopt this unique innovation 

provided by NDY in collaboration with the design team.”

In line with industry best practice and NDY’s philosophy of sustainability, 

mechanical and services plant energy consumption will be minimised 

through the monitoring and control of equipment, such as fans and pumps.  

In another first, the building monitoring and control system will communicate 

over the building’s Integrated Communications Network (ICN) along with 

other services communications systems.

NDY’s Controls Integration expert Jon Clarke is responsible for this 

element of the design. “This project presents an opportunity to design 

a truly dynamic system with intelligent demand responses for energy 

reduction, whilst maintaining conditions using the latest digital technology."

When tackling the delivery of the electrical services for the three 

towers, lighting provides the greatest opportunity for electrical energy 

savings.  Detailed and sophisticated modelling and analysis of numerous 

lighting solutions has achieved an optimum layout to best meet the 

lighting expectations of tenants, whilst attaining the highest level of 

energy efficiency.  Lighting control systems that use addressable fittings 

and separate zoning for lighting around the perimeter of the building are 

solutions being considered.

Pickering says that “A key part of NDY’s overall concept of sustainability 

is that what is designed and installed now must be robust enough to 

continue to meet energy and sustainability targets in 15 to 20 years time.”  

“The concept of sound engineering and robust design has been at the 

heart of NDY’s business proposition since our very beginning.” “Buildings 

that were designed by NDY several years ago continue to perform at 

present day levels of efficiency.”

“Barangaroo is the major development in Australia at the moment and 

it provides a rare opportunity to be involved in a project of this scale. It 

will provide a new industry benchmark setting the standards for years to 

come and NDY’s involvement reflects our position in the industry and an 

alignment with our vision.”

Barangaroo development

© Lend Lease

© Lend Lease
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35 years in 
the making

Journey to Nepal:

Steve Barrett took a sabbatical from his 
13 years at NDY to embark on a personal 
volunteering journey. He wanted to make a 
difference to the lives of those less fortunate, 
but in the process discovered the more he 
gave, the more he received in return. continues 

Everywhere Steve went the village children wanted to get to know him
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Steve Barrett has harboured a desire to do volunteering 

since his University days but up until recently, was unable to 

fulfil his dream. “Quite literally, life just happened,” he says.

“I’ve been a consulting engineer for the whole of my 

working life and ended up on the treadmill that would be 

familiar to so many career professionals: school, university, 

graduate job with career advancement, marriage, a family, 

and all the associated responsibilities,” Steve laments. “But 

with my youngest son now 17, I have a real opportunity to 

devote extended periods of time to volunteering. That said, 

one of the ‘hidden costs’ of volunteering is the additional 

work that partners can be left with, so my journey would 

not have been possible without the support of my wife.” 

Steve’s volunteering ambitions took him to Nepal, a 

destination which resonated with his desire to look for a 

challenge and not wanting to follow a conventional route. 

“I didn’t have a destination in mind and Nepal was 

just one of many options. One thing I was certain of is that 

Consulting Engineering actually involves more consulting 

than engineering and to do that we need to know about 

people,” Steve says.  

“I spent quite a bit of time researching the volunteering 

field and chose the particular orphanage based on what 

seemed a good fit for me. I did not work through an 

Australian charity or church group to embark on this journey 

but just felt that the orphanage was a facility where I could 

bring some benefit to these children and their community.”

Steve commenced his time in Nepal with an intensive 

language course and cultural orientation in Kathmandu. 

He spent the first week at the RCDP (Rural Community 

Development Programme) hostel undergoing this training 

along with six others from South Africa, Taiwan, Germany 

and Queensland.

With some basic grounding in the local language and 

cultural customs, Steve travelled on to Rampur, a rural 

village approximately 150km south of Kathmandu. 

“At Rampur I stayed with my host family and worked 

at the Asna Anathalaya, one of several RCDP facilities in 

Nepal. Asna is the name of the woman that founded the 

facility in 2006 and Anathalaya means orphanage in Nepali. 

The orphanage is licensed to accommodate up to 25 

children and currently has 15 boys and 8 girls living there 

I am now firmly 
committed to 
the concept of 
volunteering, 
and through my 
experiences, hope 
to encourage 
others to also 
embark on such  
a journey.
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ranging in ages from 8 to 15.”

Asna is located in the district of Chitwan within the Terai area of 

Nepal. It is a strip of predominantly flat land accounting for 30% of the 

country area running the full length to the border nearest to India. The 

Terai area is extremely fertile and is used extensively for farming. Chitwan 

is most famous for the Nepal’s largest National Park which is home to 

Tigers, White Rhinos, Sloth Bears and many other exotic animals. 

“My time coincided with the monsoon season but this did not 

dampen the spirits of the locals,” says Steve. “The Nepali people 

are very gentle and amazingly patient and the influence of religion on 

people’s daily life was quite evident. Everywhere I went I was welcomed 

warmly, they did not necessarily know who I was, but I was accepted 

into their community instantly.”

Asna is an integral part of the local village with flow-on benefits to 

the broader community: many families host volunteers, the local public 

school is next door and was established with the assistance of RCDP, 

some of the teaching staff at the public school are part funded by RCDP, 

some local families have businesses that serve volunteers. In addition 

to Asna, RCDP have a nursery established next door where they grow 

plants to give to various communities and also grow vegetables for the 

children. This nursery also depends on considerable volunteer support. 

The orphanage is run by a number of full time staff and aims to 

provide a secure, loving, caring and nurturing environment, where 

the children attend school, with a focus on attaining a good level of 

education. This provides them with the foundation to return to their 

home villages as young adults with good prospects to earn an income 

and to become valued members of their home communities.

“All of the children are orphaned, most have neither parent, but a 

few have one living parent who has no capacity to look after their child,” 

Steve says.  “All of the children come from rural villages which represent 

particularly poor parts of the country and the aim of sending the kids 

back to the villages as adults is seen as an important community service.

“My approach to volunteering was to offer my services to 

the community in a way that will help them achieve longer term 

independence. As I wanted to work with children, my approach was 

essentially to be a friend and mentor. Thanks to some generous 

donations from family and NDY staff and management, I was able 

to complement this hands-on volunteering role with some tangible 

financial assistance to purchase much-needed essential items for the 

orphanage. These items included bikes, books, audio equipment, 

musical instruments, first aid supplies, a new gas cooker and range of 

stationary supplies.

“One of the greatest highlights of my time in Nepal was the afternoon 

when these items were presented to the children. The joy on their faces, 

the tears of happiness and the way they were instantly engrossed in all 

the gifts was so gratifying and was all the thanks I needed.

“I am now firmly committed to the concept of volunteering, and 

through my experiences, hope to encourage others to also embark on 

such a journey. The orphanage depends on having regular assistance 

from volunteers (both financially and in labour), so my visit to a certain 

extent was one more person passing through a revolving door. As a 

consequence my departure was more traumatic for me than for them. 

However, I have now feel deeply connected to that Nepalese village 

and maintain regular contact. They call themselves my Rampur family.”

*Steve Barrett has been with NDY for 13 years in the Melbourne, 

London and Perth offices. Up until July this year, Steve was an Associate 

Director, member of the executive in the Perth office and manager of 

the Electrical Discipline, as well as chair of the Business Development 

committee in Perth. Steve is passionate about Sustainability and has 

worked on a number of landmark green buildings including the recently 

opened AIM Building, the Katitjin Centre. Steve is currently in the process of 

writing a book – called ‘Silver Spoon’ – about his volunteering work in Nepal.

Images (clockwise from top):  labour intensive tasks in the rice fields – back 
breaking work undertaken by young and old; 
the central courtyard of Asna, with manual 
water pump; Umesh demonstrates how to play 
the Madal, one of the gifts; Steve's departure 
ceremony where he was given a floral gift and 
blessing from each child.
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Green Square is targeting a number of sustainable benchmarks

Greening  
the valley

Key initiatives by NDY on the Green Square  

Close development include: 

 � High efficiency chillers

 � High efficiency vertical inline pumps

 � High efficiency fans

 � High efficiency lighting and controls system

 � Low temperature VAV system

 � Preconditioners

 � WELS water efficient plumbing fixtures

 � Recycled water storage tank

 � High efficiency glazing

 � Finned solar facades

 � Smart metering

 � Green wall

 � Solar hot water with gas boost
(image courtesy of Cottee Parker Architects)
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The newest of these developments is now underway. Green Square 

Close will be a commercial building covering a GFA of approximately 

20,000m2 inclusive of 11 commercial office floors, ground floor retail 

amenity and end of trip facilities for tenants and three basement levels. 

The most innovative aspect of the project is that the building is being 

targeted to be a 5 star Green Star version 3 building and also a 5 star 

NABERS Energy building. As one of the first Green Star office design 

Version 3 projects in Queensland, the building will embrace environmentally 

friendly practices from the outset of the project right through to completion 

of the building construction. These practices will include reuse of non-green 

field land, concrete minimisation designs and reduced steel quantities and 

use of high efficiency equipment and controls throughout the building. 

NDY were appointed NABERS and Green Star assessors and 

according to NDY Brisbane Project Coordinator, Robert Hayes, the use 

of high efficiency equipment is key to the building achieving the targeted 

5 stars.  

“The buildings control system will allow the equipment to be closely 

monitored for the 12 months following project completion and beyond.  This 

ability to monitor the buildings performance will allow fine tuning to yield 

the optimum performance from the buildings equipment while providing 

satisfactory conditions for the occupants.”

NDY is targeting a total of 66 Green Star points for the Green Square 

Close development that exceeds the required minimum of 60. The points 

are taken from all Green Star categories and include Environmental 

Management, Waste Management, Air Change effectiveness, recycling of 

materials and Fuel-efficient transport.

Innovation points being targeted for the building include initiatives such 

as additional cyclist facilities for the building in close proximity to the city, 

exceeding the Green Star Benchmark requirements, and an interactive 

plant monitoring and assessment system within the plant room to allow 

maintenance personnel to be readily informed of the current and past 

performance of the equipment.

Another sustainable measure being considered is solar orientation. 

Green Square Close has an architectural language that is climatically 

responsive and relevant to the Fortitude Valley setting. 

The north west façade incorporates a series of shade boxes and slab 

extensions to protect the glazing and internal environment from direct 

afternoon sun. This continues along the north east elevation while the 

south west façade presents a series of vertical angled blades that shade 

the façade and give privacy from and to the adjoining residential tower. 

Strong visual connections have been maintained from the building 

to Green Square Close and the existing public forecourt with clear sight 

lines creating active and safe environments and social connectivity with the 

immediate locale.

Another unique feature is the project is being documented in 3D Revit 

and 3D ArchiCAD. With the additional advantage of Building Information 

Modelling (BIM), these 3D software programs help to improve multidiscipline 

coordination of design documentation, minimise errors and enhance 

coordination between engineering and architecture teams. NDY Director 

Andrew Gentner says “the use of Revit provides coloured coordination and 

BIM compatibility.”

The building, designed by Cottee Parker Architects, has been designed 

as a series of interconnecting parts, the podium is defined with the  a simple 

framed awning at level 2 creating a sense of human scale for pedestrians 

at street level. Adam Pope, Cottee Parker Project Leader, says “the 

architectural language is climatically responsive and contextually relevant 

with a mixed palette of material, textures and colours informed by the valley 

context that it is situated within. 

Due for completion in early 2013 the building will complement the 

existing Green Square commercial precinct, of which NDY fulfilled the role of 

services consultant and provided ESD advice for the South Tower achieving 

a 5 Star Green Star rating. NDY will be involved in the post commissioning 

tuning of Green Square close in the 12 months following completion.

NDY’s engineering assessment and advice will assist the building 

operators in tuning the buildings controls to allow the optimum efficiencies 

be yielded from the plant and the building as a whole. One suspects that 

Minister Lang and his co-settlers would be pleased with these outcomes 

and the transformation of the former swampland into a bustling and 

sustainable inner city Brisbane suburb.

On 20 January 1849, the ship "Fortitude" brought 
Presbyterian Minister Dr John Dunmore Lang and 
256 free immigrants to Moreton Bay, which was 
then part of New South Wales. The immigrants 
settled on swampy land to the north of Brisbane 
Town and, to commemorate their arrival, named the 
area Fortitude Valley. These pioneers could never 
have envisaged this swampland would one day lay 
the foundation for a growing number of multi-storey 
Green Star sustainable buildings.

Key collaborative team  /   architect  
Cottee Parker Architects 

builder 
ADCO Constructions 

project manager  
John Outhwaite & Associates 

structural/civil engineer  
Robert Bird Group 

building services engineer  
Norman Disney & Young 

landscape architect 
JFP Urban Consultants

Services provided by NDY  /   ESD  
Mechanical 
Electrical 
Hydraulic 
Fire 
Communications & Security 
Vertical Transportation

(image courtesy of Cottee Parker Architects)
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A new set of laws in Australia to put a price on carbon 
emissions is designed to place a price on CO2 emissions of 
the country’s biggest emitters and includes the establishment 
of new authorities to administer:
 � The pricing mechanism
 � Compensation and tax reform
 � Clean energy programs.

As Mark Taylor writes, this is a very large package of 
legislation that does not yet include a lot of the operational 
detail that will be essential for stakeholders.

The Carbon  
Pricing Mechanism

1 JULY 2012

Legislation expected 
to be passed 
by parliament 
November 2011

1 JULY 2015 1 JULY 2018 1 JULY 2020

Target: 5% by 2020
(Equates to 25% on Business as usual)

5 Year Plans
80% by 2050

Fixed Price Period Floor to ceiling on price Open market trading

Figure 1: Timeline showing staged implementation
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What is the pricing mechanism?

Not a tax. Despite many media statements to the contrary, this price mechanism is not a 

tax. It is better understood as a license to release a certain amount of pollutant from a facility. 

The carbon price mechanism will be an Emissions Trading Scheme (ETS) with a fixed 

price and no cap for the first 3 years (1 July 2012 to 30 June 2015) and then a floating price 

with a cap from then on until total emissions targets are achieved (intended as 2050). The 

floating price period (2015 on) will involve a fixed number of permits being available (set by a 

‘cap’) and the price for permits being set on an emissions trading exchange.

The mechanism will introduce the carbon permit, representing 1 tonne of CO2e (carbon 

dioxide equivalent) emissions, as measured under the NGERS (National Greenhouse 

Emissions Reporting Scheme) rules for Scope 1 emissions (direct emissions that occur at 

a facility). During the fixed price period, the permit will be automatically retired at purchase. 

Once the price is floating, banking of permits, as well as more complex trading arrangements 

and derivatives, will be allowed.

How much?

Fixed price period: $23/tonne, incrementing 2.5% in real terms annually for 3 years.

Market system: From 1 July 2015 a fixed number of permits will be generated and 

auctioned. There will be a ceiling and a floor on the price until 2018, then the scheme will 

evolve into a true cap and trade scheme – an ETS with a completely floating price.

The pricing mechanism applies from 1 July 2012. Carbon Permits will be available from 

the Clean Energy Regulator and liable entities will purchase them at the end of that financial 

year to cover their 2012/13 emissions.

The scheme is expected to cause a 1% CPI spike.

Who is covered by the scheme?

Liable entities under the carbon pricing mechanism are people or companies that have 

operational control of a facility with emissions of 25 kilotonnes CO2e or greater and will be 

liable under the scheme (initially) based on NGERS reporting.

Government estimates that 500 corporations are to be affected because they have 

one or more facilities that emit above the threshold. Some say this number will be lower 

because some corporations will be able to restructure their facilities so as to not exceed  

the threshold.

Will it last?

The Federal Opposition have made Shakespearean pronouncements of “blood pledges” 

to repeal the legislation and turn back the clock. This won’t happen while the Greens hold 

the balance of power in the Senate (for at least the next election cycle).

Once established, the mechanism will be a normal part of the commercial landscape, 

with company accounts locked in. Regulatory stability is a commercial preoccupation, so Big 

Business is expected to scupper any real attempt to repeal this legislation once the scheme 

reaches the market price phase.

About the author

Mark Taylor is an ESD Consultant at NDY Perth. In his own time he sits on the City of 

Fremantle's Climate Change Working Group, advising the City on mitigation and adaption 

strategies, and on their carbon neutral city status. Climate change has become a core 

governance issue for local government.

The UK 
perspective
David Legge, Environment Group Manager
Norman Disney & Young, London

Australia needs to address its 
spiralling carbon emissions, 
particularly as it holds the mantle 
as one of the worst emitters of 
greenhouse gases per capita, 
and relies on coal for 80 per cent 
of its electricity generation.  

The carbon tax legislative package 

is designed to place a price on CO2 

emissions of the country’s biggest 

polluters.  The Emissions Trading Scheme 

(ETS) is aimed at targetting the country’s 

top 500 biggest producers of carbon, 

with power generation facilities making up 

a large proportion of the sector.

The ETS being proposed doesn’t 

incentivise consumers with any kind 

of carrot, but hits them with more of a 

didgeridoo sized stick.  It is being touted 

as a cap and trade scheme but the 

overwhelming majority of people see it as 

a tax.  It is anticipated that consumers will 

see a one per cent increase in electricity 

costs as a result of the introduction of the 

scheme.  Data centre operators are likely 

to pass on the charge to their tenants.

The hope from the scheme is that 

consumers will become more energy 

efficient and drive down overall carbon 

emissions as a result of this.  However, is 

a one per cent rise a real concern given 

the overall volatility of energy prices and 

will it make a real difference to energy 

consumption?  Does the scheme actually 

tackle the root cause of the problem or 

does it merely pass costs down the line? 

Power generators are in competition to 

reduce costs to their consumers – but as 

coal is one of the cheapest fuel sources 

in Australia, where is the real incentive to 

reduce carbon?  

All of these questions need to be 

addressed to facilitate a much needed 

debate. Will similar schemes take off in 

other countries?  It is unlikely given the low 

level of public support for the scheme.  It is 

a truly brave move to put such measures 

in place to prevent climate change related 

disasters before they happen, however, 

advanced democracies don’t work this 

way and may well spell the end of Labor’s 

reign in Australia.
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Building services that fail to meet tenants’ expectations, 
or worse still fail to deliver at all are a property owner’s 
risk item number one and a facilities manager’s nightmare. 
Without effective building services, a building is useless to 
its occupants. Whether it’s a commercial office building, 
an oil platform, an operating theatre or a data centre,  there 
are expectations that services will provide the power, 
lighting, ventilation, water, drainage and all other services 
to enable the occupants to use the building effectively 
and easily. 

However, each building should be considered a prototype as it hasn’t been 

built before. Every time a foundation is laid the building services that are eventually 

implemented operate for the very first time in their new environment.

Commissioning is commonly defined as the advancement of an installation from 

a static system (a bundle of cables, a run of ductwork and a fan, or a range of 

pipework) into a functioning system in full working order to the specified design 

requirements. Without proper commissioning, building services systems are unlikely 

to work as intended and may at best provide a low level of service and at worst can 

pose a threat to life.

New building commissioning

For new buildings, the commissioning process is one of both quality assurance 

and design verification. A properly managed and planned process will provide the 

necessary checks during installation, then at system start up and through to system 

performance verification.  Further checks should then be conducted to demonstrate 

that systems function as intended, both as stand-alone systems and as part of a 

building’s integrated services infrastructure. The failure of a component part within 

this mix of systems may adversely affect the operation of the building systems as a 

whole. It is therefore critical that the process is carefully considered from the simple 

elements of individual plant and systems, through to the verification of interfaces 

such as life safety systems.

This is especially relevant on complex systems serving critical facilities, such as 

data centres. Within these facilities, the failure of one element may induce a critical 

failure of the entire supporting infrastructure. Therefore a thorough and robust 

testing regime must be undertaken to discover ‘bugs’ in the system which could 

result in catastrophic system failure.

Commissioning:  
the vital ingredient
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Existing building commissioning

A typical office building in the CBD of one of our cities may have been 

built 30 or 40 years ago. Since then its had upgrades, refurbishments and 

retrofitting. Additionally, numerous changes to tenancies have occurred 

with their own tenancy fit-outs involving many different consultants and 

contractors. Typically, the majority of these changes are poorly documented 

and recorded, resulting in a building where no-one really has full knowledge 

of how it operates. In these circumstances it is beneficial to consider retro-

commissioning.

So what is retro-commissioning? 

Some readers who may not have been educated on the term could 

be forgiven in their thoughts that the process was some sort of nostalgic 

look back to the way we used to do things in the ‘good old days’when 

energy efficiency was not an issue. It refers to retrospective commissioning 

where the impact of changes to a building, and its services and usage are 

considered. Retro-commissioning focuses on the location of energy usage 

and how it is being used to understand where efficiencies can be made. 

Additionally, tenants’ needs need to be considered, such as is it too hot, is 

it too cold? is it draughty? or, is it uncomfortable in general? These can all 

be indicators of a system that isn’t performing as intended. 

The real skill lies in the determination of what has caused these issues, 

then implementing a process of rectification and improvement which will 

deliver both acceptable conditions and an energy efficient outcome.

AIRAH have recently developed an application manual for building 

commissioning which addresses the needs of the retro-commissioning 

process. Additionally, a pilot training course entitled Retro Commissioning 

Buildings for Energy Efficiency has been recently presented by AIRAH and 

supported by the NSW Government. 

First steps for successful commissioning management

The role of commissioning management is to provide a framework to 

manage the overall commissioning process. The focus on commissioning 

must start at the design stage. The commissioning manager should review 

the consultant’s design documentation and verify that systems can be 

successfully commissioned. Additionally, checks are made that sufficient 

detail is provided within the specifications to allow the contractors to 

make adequate provision for commissioning the installed systems. The 

commissioning manager brings together the fragmented and diverse 

services commissioning activities to manage and co-ordinate their 

processes to deliver a successful outcome.

The role of the commissioning manager is fairly new to the building 

services and construction industry in Australia, but has been used 

successfully across Europe and in other industries. A good commissioning 

manager must be able to bring together all of the different services, and 

have a holistic understanding of the complexities involved with integrating 

the systems together.

NDY have recognised that these skills and this knowledge are essential 

in delivering today’s buildings and facilities, and to realise the potential 

of developing energy saving initiatives. As a result, they have recently 

established a specialist company in Engineering Commissioning Services 

who are dedicated to delivering the much needed focus and expertise to 

this role.

Engineering Commissioning Services is an independent commissioning 

management enterprise established by the NDY group. 

www.engcommservices.com
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The case studies in this edition of Lifecycle highlight 
NDY’s ability to address sustainability issues across the 
spectrum of building types and geographical locations.
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