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Executive Summary 

 

Grocon’s carbon neutral Pixel Building in Melbourne is an example of the “office of the future”. A 
future in which there are constraints on the emission of carbon and where water is valued as a 
precious resource. 
 
The building is a laboratory, or a prototype, and Grocon is using the building as a test bed of 
technologies with a view to “up-scaling” elements of the building for larger projects in the future. 
 
There is world first technology in : 
 

 The wind turbines 
 the carbon reduced “Pixelcrete” concrete and 
 the anaerobic digestor.  

 
There is Australian first technology in the form of: 
 

 the gas fired absorption chillers (with ammonia as the refrigerant), 
 the vacuum toilets and 
 the reintroduction of the Victorian grasslands on the rooftop. 

 
It is one thing to be able to research the carbon neutral and water balanced office of the future, and 
another altogether to be able to show it to prospective occupiers, regulators and other developers. 
 
Pixel has achieved a perfect Greenstar score and is aiming to achieve the highest environmental 
rating ever for buildings using the LEED and BREEAM environmental rating schemes. There are 
approximately 740,000 buildings registered worldwide under these three rating schemes, and Pixel is 
at the forefront of all of them. 
 
The final report to the Smart Water Fund has been prepared to discuss the various water features of 
the building that were the basis upon which the project received Smart Water Funding.  Although the 
building is less than 12 months old and is therefore not fully fine-tuned or commissioned at the end of 
a defects liability period it has been agreed to conclude this Smart water project in May 2011 and to 
report the status at this point. 
 
The report hereafter discusses the positives and negatives of the experience, includes an extensive 
discussion on the activities that were the funded aspects from the fund and also sets out the 
publications and events that have communicated the pixel project to a very broad Victoria, Australiana 
and International audience. 
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Background & Context 

Grocon is Australia's leading privately owned development and construction group, providing Funds 
Management, Development, Construction and Property Management services within the construction 
sector, both domestically and internationally.  

With the Pixel Building, Grocon aims to demonstrate to the Australian property and construction 
industry and the wider community, how extremely low levels of potable water consumption and 
innovative water technologies can be applied in a commercial building. The aim of the project is to set 
a new benchmark that was previously thought unreachable and thereby inspire the Australian building 
and construction industry to reach for higher goals of water conservation. 

As a world first, Grocon has assembled a range of leading industry professionals and academics to 
assist in delivering the project’s innovative design. The development of new skills has been a key 
focus of the project and the unique combination of new and established technologies such as   the 
Anaerobic Digester, new growing media, indigenous grassland species palette, Living wetland edges, 
vacuum toilets and rainwater recycling allows a significantly lower level of potable water consumption 
to be possible within the building.  

The Pixel building has been completed at the former Carlton Brewery site in Melbourne and has been 
in operation since late July 2010.  At the time of submitting this report the building had enjoyed a 
number of uses including office occupation (for which it was designed) but also very large visitation to 
see and hear about the building’s features and many functions and events.  The building has also 
provided space for a residential marketing suite for a proposed off-the-plan building on a nearby site 
and, through that function, has extended its message regarding sustainability to visitors who might 
otherwise have visited the site. 
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Introduction  

Pixel is a new 4 level office building totaling 1,136m2 GFA. The project is Australia’s first Carbon 
Neutral Building and it is also water balanced making it the lowest water consuming commercial 
building in Australia.  

Grocon’s aim for Pixel has been to set a new benchmark that was previously thought unreachable 
and thereby inspire the Australian building and construction industry to reach for higher goals of water 
conservation. 

Pixel has achieved a 6 Star Green Star Design rating with a perfect credit score together which it is 
also targeting for the Green Star As Built rating.  Pixel is also being rated using the US LEED and UK 
BREEAM rating schemes where, in each case, the target is to achieve the highest scores yet 
achieved under either of those rating tools.. 

Innovative Water Conservation and Recycling is a fundamental component of the project design. Key 
water design initiatives include: 

 An indigenous grassland green roof to provide water filtration and storm water retention. 

 Rainwater capture and storage from the green roof with RA water treatment to a near potable 
standard for use in all amenities throughout the building. The only potable water outlets will 
consist of a single drinking water tap on each level. 

 Living wetland edges that receive the majority of grey water from the building, consuming the 
through evapotranspiration such that there is minimal discharge to sewer. 

 One of the first commercial projects to use vacuum flush toilets. The vacuum toilets use only 
0.5 litres of rainwater per flush, dramatically reducing water consumption. 

 Anaerobic digestion of the concentrated vacuum toilet black water to produce biogas and 
reduce the solids load discharged to sewer. The biogas produced is sufficient to provide 
heating of domestic hot water used within the building. 

Many of these technologies comprise new technology to Australia or elements that have been 
designed specifically for this project. The lessons learned from this project will be applied in other 
larger projects and will be directly applicable to much of the commercial property market in Australia. 

As a consequence of the research, or prototype nature of the technologies there has been a good 
deal of learning and fine tuning post completion to get all of the systems operating to their designed 
intent.  In the case of the anaerobic digestor this is yet to be completed although by end May 2011 the 
system will be in-use, albeit in an unfiltered arrangement with ongoing scientific testing in place to 
monitor the gas being produced.  At the 12 month anniversary of the completion the project the 
filtration requirement will be known with certainty from the gas testing and this last item can be finally 
plumber and made operational.  While the system is now installed there is a by-pass on the gas 
collection with the waste being directed to the digestor holding tank and then to sewer. 

One of the key issues to be resolved with water management within the inner city is storm water flow 
to the municipal system. Among the many innovations at the Pixel building is the pre-treatment of the 
captured rainwater and the reduction in flow in all but extreme rainfall events. The quality of storm 
water leaving the site is improved through the use of the green roof to act as a natural filter of water. 
In addition the rainwater tank and first flush filtration system provides further treatment of storm water.  
 
The project modelling shows that the normal peak capacity of the rainwater tank is around 7,500 
litres. This leaves sufficient spare capacity to be able to capture and retard rainfall up to a 1:20 year 
storm water event without overflow discharge from the site.  As a consequence of the scale of the 
tank system there is a significant (31.8%) reduction in the peak storm water flow for the site and 
rainwater from a 1:20 year storm will not overflow from the rainwater storage. 
 
Beyond the storm water harvesting and limitation of flow to drain the Pixel building has been designed 
to be water balanced. Grocon has taken that step to show what is possible in a commercial office 
building in order to dramatically limit water use. Having been developed within the context of one of 
the worst droughts in Australian history the project shows leadership in a number of areas consistent 
with government policies and objectives to minimise water use. 
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Objectives/Goals  

The Pixel Building has the following objectives: 

 To achieve greater potable water use reductions than any other Australian commercial 
building through the use of a range of highly innovative technologies. The building is designed 
to be water balanced. 

 To illustrate the application of new and existing water saving technologies within a 
commercial building.  

 To demonstrate to the Australian property and construction industry and the wider community, 
how extremely low levels of potable water consumption and innovative water technologies 
can be applied in a commercial building. This will be achieved through media releases, 
project presentation at conferences and journal articles in relevant publications. 

 To provide clear leadership to the Australia and the World to assist the greater development 
of high performance sustainable buildings. The project has set the daring target of becoming 
the highest performing Green Building anywhere in the world. In addition to targeting every 
single Green Star point, the project is also targeting formal certification to achieve the highest 
LEED (USA) and BREEAM (UK) green building rating levels achieved in the world to date. 

 

Key Steps / Milestone 2 

- Milestone Description 

Commissioning and commencement of operation 

Following Practical Completion the building was commissioned (refer appendix for commissioning 
report and data) with ongoing work done to commission the anaerobic digestor and biogas 
system. Additionally our Independent Commissioning Agent, Greg Morley, has monitored and 
audited the design, construction and commission process to ensure the building is commissioned 
to allow all aspects to operate effectively together. 

 

- Methodology 
 

A comprehensive commissioning program is being carried out, with continuing building tuning, to 
ensure that all aspects of the system work to the designed capacity. Richstone have provided 
quarterly commissioning reports. 

 

- Resources  
 

At Pixel Grocon is utilising the commissioning experience of Alerton (Building Automation 
System), James L Williams (Mechanical System), Apps Electrics, Richstone Plumbing (Hydraulic, 
wet fire and gas plumbing), Umow Lai (services and ESD engineers) and also our Independent 
Commissioning Agent, Greg Morley to ensure that the Project is commissioned and tuned 
optimally. 

 

- Timing 
 

Commissioning commenced with Practical Completion of the project on 18th June 2010.  With the 
exception of the anaerobic digestor and the biogas system all relevant hydraulic systems and 
equipment are operating as designed and commissioned. It should be noted that the anaerobic 
digestor, methane gas extraction system and filtration system have all been installed.  There has 
been an ongoing problem with this system with the first issue being incorrect piping in use (copper 
was used and had to be sleeved with plastic as methane and copper react) and then there has 
been significant concern about the nature of the gas filtration system.  At the time of writing 
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Grocon has instructed that the system be placed into use but that the gas filter be bypassed while 
a month’s testing of that gas is undertaken to prove, or disprove, the need for the filter.  It is 
understood that the matter of filtration goes only to the efficiency of the burner in the hot water 
tank and it’s life expectancy. Grocon is working towards having the plant fully operation by the 12 
month anniversary of Practical Completion.  

 

- Financial Summary 
Refer below for overall project summary. 

 

- Key Performance Indicators 
 

      Both the agreed upon KPIs for this milestone have been achieved, namely: 

 Sign-off on the Project Commissioning Report by the Independent Commissioning Agent at 
the completion of the initial and mid-term (6 month) commissioning. (Refer attached 
appendix) 

 Full operation of the plant and equipment following the completion of the commissioning 
period. Visits to the building buy a number of SmartWater fund members (Melbourne Water 
and City West leap to mind) should suffice by way of evidence.  See also the data contained 
within the commissioning report for systems completion advice. 

 

Key Steps / Milestone 3 

- Milestone Description 

Building Tuning and 12 month Re-commissioning 

Building tuning has been ongoing in conjunction with commissioning of the anaerobic digestor 
and the biogas system.  In accordance with our Green Star obligations, we are required to fully 
commission the project and tune the building for a minimum period of time. This aims to maximize 
occupant comfort and energy efficient services performance throughout the year. 

 

- Methodology 
 

A comprehensive commissioning program has been carried out, with continuing building tuning, to 
ensure that all aspects of the system work to the designed capacity.  

 

- Resources  
 

Grocon is utilising the commissioning experience of Alerton (Building Automation System), James 
L Williams (Mechanical System), Apps Electrics, Richstone Plumbing (Hydraulic, wet fire and gas 
plumbing), Umow Lai (services and ESD engineers) and also our Independent Commissioning 
Agent, Greg Morley to continue tuning the building following commissioning and finally re-
commission the project after 12 months. 

 

- Timing 
 

Building tuning commenced in Mid July 2010 and has been ongoing for all relevant systems to 
this funding agreement with re-commissioning to conclude in June 2011 with the exception of the 
anaerobic digestor and the biogas system which will be part commissioned in the first week of 
June 2012 and fully commissioned at end June 2011.  As noted above this system is fully 
installed and the bulk of the hydraulics are in full use, the exception is the methane farming 
activity (notwithstanding that all designed elements are in place on site). 
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- Financial Summary 

- Refer below for overall project summary. 

 

- Key Performance Indicators 

       

Both the agreed upon KPIs for this milestone have been achieved, namely: 

 The submission of building tuning reports from the relevant commissioning agent which is 
Richstone Plumbing in this instance.  (refer attachments). 

 The issuance of a Final Re-Commissioning Report by the Independent Commissioning Agent 
to Grocon. (ongoing at end May 2011 and to be complete end July 2011) 

 

Key Steps / Milestone 4 

- Milestone Description 

Final Evaluation Report.& Communication Plan implemented 

Following the completion of the building tuning period and a Final Evaluation Report will be 
completed. A Communication Plan has been developed separately that outlined how the project 
has been, and will continue to be, communicated to stakeholders, industry and the general public 
and on a wider basis. 

 

- Methodology 
 

Grocon will utilise its own resources to implement the Communication Plan for the Pixel Building.  
Examples of the large number of publications and research papers arising from the Pixel building 
are attached as an appendix.  It should also be noted that the building has been the focus of 
research undertaken at a post graduate level particularly focussing on the water systems.  That 
research includes: 

 

 “Cities as Water Supply Catchments”, a study being undertaken by Dr Meredith Dobbie, 
Research Fellow - Urban Water Governance Program, Centre for Water Sensitive Cities, 
School of Geography and Environmental Science Monash University, VIC 3800. 

 “Water Sensitive urban Design – a Risk Study” a Masters being undertaken by Katie Brookes, 
Masters by Research Candidate, National Urban Water Governance Program, School of 
Geography & Environmental Science, Building 11 Clayton Campus, Monash University 
Victoria 3800 

In both cases Grocon has provided a significant body of building data and general manager 
assistance towards the understanding of Pixel. 

 

- Resources  
 

Grocon will utilise its internal resources as well as utilise media agencies and mediums external to 
the organisation to implement the Communication Plan.  

 

- Timing 
 

This milestone is continuing through until the building has been tuned and re-commissioned, an 
expected time period of 2-3 years. 
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- Key Performance Indicators 

 

 Both the agreed upon KPIs for this milestone have been achieved, namely: 

 Implementation of the Communications Plan.(Refer attached evidence of publications, 
lectures, case studies and workshops) 

 Submission of the Final Evaluation Report to the Smart Water Fund. 

 

- Financial Summary 

Within the agreement between the SmartWater Fund and Grocon there is a table of budget 
allowances.  This summary reflects those allowances and makes comments related to those 
as applicable at project report completion. 

Funding Summary for Pixel

Administrative Costs

Source 
Amount

$ In kind 

Smart Water Fund 5,000.00  

Grantee Nil  

Comments   

 

Grocon understands that due to the lack of timely delivery of the “Detailed Project plan this 
support is proposed to be reduced to $2,500.00. 

 

Consultancy Contract Costs

Source 
Amount

$ In kind 

Smart Water Fund 15,000.00  

Grantee 60,000.00  

Comments   

 

Consultant costs at Pixel were $526,00.00 including an allowance of $120,00.00 to include 
the external certification of the Pixel building to the US LEED and the UK BREEAM 
standards (inclusive of the development of “localisation” of those standards as required by 
the sponsor agencies) 

Plant / Equipment Costs

Source 
Amount

$ In kind 

Smart Water Fund 10,000.00  

Grantee 4,786,844.00  

Comments   
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The Pixel project had a capital cost of $5,226,000.00 at works completion (excluding land, 
fit out and consultants fees) 

Marketing and Dissemination Costs

Source 
Amount

$ In kind 

Smart Water Fund 20,000.00  

Grantee 35,000.00 There are no costs 
reflected in any of this 
summary for the 
hours expended by 
Grocon and/or its 
partners to deliver the 
lectures, presentation 
or videos nor is there 
time costed for the 
hours spent in-house 
producing the 
promotional materials. 

Comments   

 

There has been extensive expenditure of funds in this regard.  That expenditure is 
summarised below: 

 Pixel web page development     $9,500.00 

 Pixel branding and Brochure Production    $12,500.00 

(Cornwell Design) 

 Grocon, studio505 and Umow Lai “Road Show” 

o Airfares  Bris, Syd, Adelaide & Perth 3No pax  $11,500.00 

o Accomm (Perth & Brisbane Only) X3 pax  $1,800.00 

 Pixel launch video (Chocolate AV)    $8,000.00 

 Site Banners (those with Smart Water Fund logos only)  $1,450.00 

 Melbourne Open House Event     $7,200.00 

o (branding, administration and time in lieu for tour hosts for the 2 weekend 
days x 3 people at all times 10AM through 4PM for three 1,400 people 
who visited Pixel @ 72hours x $100/H)) 

 Professional Photography (Gollings)    $2,500.00 

 Professional Video of Roadshow (Sydney Microhire)  $780.00 

 Development of new Web Page (with BAS feed)   $18,500.00 

o Includes Alerton work on BAS, Telstra connection works, web page itself 
(@ $9,500.00, AV preparation and graphic design) 
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Findings/Results/Outcomes 

The project successfully procured and installed all the water design initiatives listed below: 

 An indigenous grassland green roof to provide water filtration and storm water retention.  This 
is also the subject of ongoing research at the University of Melbourne. 

 Rainwater capture and storage from the green roof with water treatment to a near potable 
standard for use in all amenities throughout the building.  During construction this step was 
extended to include the remediation of defective drainage on the adjacent property (not owner 
nor controlled by Grocon) and diversion of that storm water source to the Grocon systems at 
the adjacent owner’s agreement. 

 Living wetland edges for disposal from the building, consuming the through 
evapotranspiration such that there is minimal discharge to sewer. This is also the subject of 
ongoing research at the University of Melbourne. 

 Vacuum flush toilets. The vacuum toilets use only 0.5 litres of rainwater per flush, dramatically 
reducing water consumption.  These have been a matter of very high interest to visitors.  We 
recently provided a tour of the building for representatives of the Melbourne Water project 
team who are working on the development of their own commercial building (not involving 
Grocon) and who wanted to see the vacuum toilets in place. 

 Anaerobic digestor to process waste from the vacuum toilets to produce biogas and reduce 
the solids load discharged to sewer.  

 

Commissioning and operation of these items was completed on time and with no issue with the 
exception of the Biogas system as discussed above. It should be remembered that this type of 
systems has never been installed within a building in the world before (to our knowledge) and so it 
should reasonably be assumed that the prototype nature of this service would lead to commissioning 
issues.  Grocon and the design and sub-contractors are, at the time of preparing this report, 
continuing to attempt to establish this system as it was intended. 

 

The initiatives have successfully been communicated to shareholders and the public through journal 
articles, presentation of seminars at relevant conferences and tours of the building itself.  

 

Risk Management  

Description of Risk 
(and reference to 

applicable milestone) 

Probability 
(H,M,L) 

Impact 
(H,M,L) 

Impact on Project 
(Description) 

Mitigation 
Strategy 

Description of Risk  Probability 
(H,M,L) 

Impact 
(H,M,L) 

Impact on Project 
(Description) 

Mitigation 
Strategy 

Failure of the green 
plants to establish  

M L Increased use of rainwater 
for plant establishment and 
replacement of failing 
plants. As part of an 
ongoing University 
research program it is 
anticipated that some trial 
and error will be involved 
with the green roof 
systems. 

Commissioned 
ongoing research 
to better 
determine plant 
species (the issue 
under review at 
present is better 
species growth in 
plants that will 
grow in shaded 
areas. 

Contamination of the 
rainwater through 
treatment system failure  

L M Increased use of potable 
water as rainwater systems 
will need to be bypassed. 

A full risk 
mitigation process 
has been 
established for 
the water 
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treatment 
systems with 
automatic alarm 
monitoring and 
regular 
inspections 
incorporated into 
the project, 

Failure of the anaerobic 
digestion plant to 
operate as intended.  

M L Less pre-treatment of 
concentrated black water 
prior to discharge to sewer 
and increased use of 
natural gas for domestic 
hot water heating. 

Commitment of 
the client and 
project team to 
the 
commissioning 
and tuning of the 
system to meet its 
performance 
objectives. 
By passing the 
filtration system 
and on site 
scientific 
monitoring of gas 
prior to 
combustion 

Failure of the living edge 
reed bed plants to 
establish due to lack of 
grey water 

M L Increased reliance on 
potable water as back-up.  
Plant death and unsightly 
appearance 

Fine tuning of the 
sensor system in 
the reed beds to 
ensure adequate 
flushing of the 
beds by use of 
retained and 
treated storm 
water 

Failure of the living edge 
reed bed plants due to 
contaminated caused by 
incompatible cleaning 
products (both or 
personal hygiene or 
building cleaning 
chemicals 

H H Death of plants.  Failure or 
reed bed and need for 
plant and soil replacement.  
Unsightly and smelly 
building edge above public 
footpaths.  Unsafe working 
environment for 
maintenance staff.  
Possible ingress of smells 
and/or poisons into the 
office via the openable high 
level windows 

Comprehensive 
review of suitable 
cleaning products 
undertaken by Dr 
Wendy Van Dock 
of CSIRO 
influences what is 
used.  Highly 
visible systems 
for visual 
inspection form 
within the 
building.  
Appropriately 
qualified and 
briefed cleaning 
contractors. 
Ongoing 
Melbourne 
University 
horticultural 
inspections and 
visits to site as 
[art of the ongoing 
research 
commission. 

 Failure or blockage of L M Disruption to toilet use Trained local 
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the vacuum toilet 
system. 

while rectification or repairs 
are undertaken. 

maintenance staff 
have been 
identified.  
Signage is now in 
place in all 
bathrooms to limit 
foreign items from 
being flushed into 
the system. 

 

Discussion/Evaluation 

The primary objective of the project was to demonstrate to the Australian property and construction 
industry and the wider community, how extremely low levels of potable water consumption and 
innovative water technologies can be applied in a commercial building and, in this case, a high profile 
energy efficient building so guaranteeing high levels of interest. The aim of the project was to set a 
new benchmark that was previously thought unreachable and thereby inspire the Australian building 
and construction industry to reach for higher goals of water conservation. 
 
To measure our achievement relative to this objective we stipulated four milestones under our Smart 
Water Fund agreement. These were: 
 

 Milestone 1 – Procurement of plant and equipment and project construction 
 Milestone 2 – Commissioning and commencement of operation 
 Milestone 3 – Building Tuning and 12 month Re-commissioning  
 Milestone 4 - Ongoing Dissemination and communication of initiatives 

 

All Milestones were achieved, with varying degrees of punctuality. Milestone 1 was achieved with no 
issues and the process of procurement was well managed and executed. Milestone 2 was achieved 
on time with no significant issues with the exception of the commissioning and operation of the biogas 
system. There were two primary issues with commissioning this system. Firstly, the pipe material to 
be utilised to transfer the methane gas from the digestor up to the domestic hot water units on the roof 
was originally copper, however it became apparent that copper would be compromised by methane 
gas and hence a hard plastic sleeve was installed inside the copper piping. Secondly, the sizing of the 
sulphur filter was an issue which has subsequently been resolved by operating the system and testing 
various filter sizes to determine the most appropriate capacity.  

It follows that Milestone 3 was also achieved in full with varying punctuality as a result of the above 
issues. The green roof, rainwater capture and treatment system, grey water dissemination to the living 
edges and vacuum toilet system have worked in harmony with no issues over the commissioning 
period. The anaerobic digestor and biogas system will be monitored and commissioned for a further 
12 months to fine tune the system.  

Milestone 4 has successfully been implemented up to this time and will continue to be employed.  It 
has been achieved through journal publications, seminars and presentations at forums including 
conferences and organisational workshops, a web presence and through the many formal and 
informal tours conducted at the Pixel Building over the nine months since the building was completed. 

The project has been successful in achieving its primary objective to illustrate that extremely low 
levels of potable water consumption and innovative water technologies can be applied in a 
commercial building. It is upheld as the primary example of sustainable commercial construction 
within Australia and a leader in the world. It has incorporated water saving initiatives previously 
utilised in exclusion to show that several initiatives can be combined into a highly efficient system. 
Grocon has successfully promoted these initiatives and will continue to do so. 

It has illustrated that a strong base of research and knowledge is required in each initiative to ensure 
an issue free procurement and installation into a project. The issues illustrated above in regards to the 
anaerobic unit are a primary example of how gaps in understanding and knowledge can produce time 
delays and cost imposts. 

As a result the anaerobic digestor commissioning delay has shown that a robust and responsive 
feedback loop is required between the developer, constructor and relevant consultants to ensure that 
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issues are dealt with in a punctual manner when dealing with new and developing technologies. In 
future, the separation of initiatives into isolated milestones would facilitate the real indication of 
completed works rather than milestones being incomplete due to one issue. 

 

Return on Investment  

The costs of the various elements of the project have been estimated to be as follows: 
 
• Green roof system itself $240,031 
• Research supporting the Green roof $80,131 
• Rainwater Storage and Treatment $65,476 
• Living Wetland Edges $43,521 
• Research supporting the Living Edges $8,013 
• Vacuum Toilet System $70,785 
• Anaerobic Digester $61,937 
• Total Cost of Water Innovations $569,894 
 
Having delivered Pixel in mid 2010, it is too early to see the direct reflection of the technologies in 
other projects. However Grocon has been pleased with the large number of visitors, particularly 
tenants and tenant representatives, who are looking towards their own new buildings – be they with 
Grocon or other developers. 
 
 
The ability of the project to influence the wider construction industry to adopt higher performance 
sustainable building’s and the implementation of lower water consumption design have been returns 
on investment for this project. Grocon is sharing the learnings from Pixel with industry as case 
studies. There is a detailed case study on the GBCA web site and a chapter concerning Pixel which 
has been published in Germany in a book on zero energy buildings.  More than 1,400 people were 
escorted through the building when Grocon hosted the Pixel site as one of the Melbourne Open 
House buildings in July 2010.  Pixel has been the subject of the presentations to industry including; 
PCA Victoria lunch,. AIA National Conference, PCA “Green Buildings” conference 2010, Melbourne 
Water Function 2010, AIA Adelaide Forum June 2010, NAWIC function,. RMIT Green Building 
Conference 2009, Commercialising Solar Power Conference 2010, Greencities Conference 2010 and 
2011. 
 
A project brochure has been prepared and widely circulated, see appendix. A web page has been 
established at www.pixelbuilding.com.au . Information sharing is also underway via the media and 
trade publications (refer appendix) Grocon also facilitated an edition of the children’s show “Totally 
Wild” showcasing the building’s features! 
 
People studying sustainable buildings are also interested in Pixel. It has been presented to both high 
school students university students through escorted visits to support research on aspects of the 
design. 
 
The project has placed Grocon as a leader in low water use building construction and has enabled 
Grocon to assist others with ongoing research in this field. 
 
More expansively, it is expected that the innovative water conservation measures contained in this 
project develop new local technology and service industries in the delivery of extreme low water 
consuming buildings. 
 

Conclusion 

With an objective of demonstrating to the Australian property and construction industry and the wider 
community that extremely low levels of potable water consumption and innovative water technologies 
can be applied in a commercial building, the Pixel Building has succeeded. It’s achievements have 
indeed demonstrated that objective and are well known throughout Australia and the world. 
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The Procurement of plant and equipment and project construction was completed with no issues. The 
project demonstrated that the supply chains of water saving technologies has the capacity to meet 
commercial construction requirements.  

The issues associated with commissioning illustrate that a strong base of research and knowledge is 
required. The issue illustrated in regards to the anaerobic unit are a primary example of how gaps in 
understanding and knowledge can produce time delays and cost imposts.  

Pixel has set a new benchmark for water conservation previously thought unreachable within the 
Australian building and construction industry and provides the platform for the unreachable to become 
the norm. 

 

Recommendations 

Based upon these project results, a robust and responsive feedback loop is required between the 
developer, constructor and relevant consultants to ensure that issues are dealt with in a punctual 
manner when dealing with new and developing technologies.  

When industry firsts are being implemented, be they world or Australian firsts, a high degree of 
flexibility is required in commissioning as there is plenty that can go wrong.  The role of research is 
fundamental to making new things happen however the links between research and industry in the 
Australian construction sector do not appear to be strong and nor do there appear to be steps to 
ensure that our innovative Australian practices are supported locally via the regulatory regimes in 
place. 

Additionally, in future, the separation of initiatives into isolated milestones would facilitate the real 
indication of completed works rather than milestones being incomplete due to one issue. 

Grocon will continue communicating the learnings and benefits of Pixel through varied mediums.  A 
new web page is in production which will enable the lessons learned to be shared with others while 
also providing a portal for visitors to view the recording in the building management systems and to 
investigate how the building is performing in real time.  It is intended to recognise the Smart Water 
Fund in this ongoing exercise. 
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1. Summary 
 
This Commissioning Report provides the details for the implementation of the commissioning process as 
related to  

Building 9 – pixel 
Brewery Development 
Carlton, Melbourne 

 
1.1 Project Description 

The project located at 205 Queensberry st crn of Bouverie st, Carlton is a 4 level office 
development designated as Ground to 3rd floor. 
N.L.A = 837.4m2 

 
1.2 Commissioning Requirements 

Commissioning Procedural requirements and assignment of responsibilities are defined by the 
Green Building Council of Australia (GBCA) building commissioning obligations as noted in the 
Greenstar Technical Manual,  

MAN-2  Commissioning Clauses 
MAN-3  Commissioning – Building Tuning 
MAN-4  Commissioning – Commissioning Agent 

and clearly presented in the Project Specifications for each of the services. 
 
Reference is made throughout the GBCA commissioning clauses to: 
 
ASHRAE (American Society of Heating, Refrigeration and Air-Conditioning Engineers) 

o ASHREA Guideline 1 – 1996 – The HVAC Commissioning Process 
o ASHRAE Handbook: New Building Commissioning 
o  

CIBSE (Chartered Institute of Building Services Engineers) 
o CIBSE Commissioning Code A: Air Distribution 
o CIBSE Commissioning Code B: Boilers 
o CIBSE Commissioning Code C: Automatic Controls 
o CIBSE Commissioning Code L: Lighting 
o CIBSE Commissioning Code M: Commissioning Management 
o CIBSE Commissioning Code R: Refrigeration Systems 
o CIBSE Commissioning Code W: Water Distribution Systems 
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1.3 Services  
 
 
Building Owner    Grocon Developments 
  
Engineering Consultants   Umow Lia Mechanical 
       Electrical 
       Hydraulic 
       Fire 
       Lifts 
 
     Marshal Day Acoustics 
 
Independent Commissioning Agent  Greg Morley 
 
Construction Contractor   Grocon Constructions 
 
HVAC Contractor   James L Williams 
 
Building Management System  Alerton Controls 
 
Electrical Contractor   Apps Electrics 
 
Hydraulics Contractor   Ritchstone 
 
Fire Contractor    Automatic Fire Protection 
 
Lifts 
 
Solar Panels    Solar Shop 
 
Wind Turbines     
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+2 Commissioning Process 
 
2.1 Overview 
 

The Green Building Council of Australia (GBCA) compliance criteria for Greenstar points 
associated to commissioning management nominates ASHREA Guideline 1 and CIBSE 
Commissioning Codes as recognised guidelines for pre-commissioning, commissioning, 
documentation and quality monitoring of the building commissioning process. 

 
It is expected that the GBCA recognised guidelines are adapted as an integral part of the project 
commissioning process. 
 
Further reference is made throughout the GBCA commissioning clauses to: 
 
ASHRAE (American Society of Heating, Refrigeration and Air-Conditioning Engineers) 

o ASHRAE Handbook: New Building Commissioning 
o  

CIBSE (Chartered Institute of Building Services Engineers) 
o CIBSE Commissioning Code A: Air Distribution 
o CIBSE Commissioning Code B: Boilers 
o CIBSE Commissioning Code C: Automatic Controls 
o CIBSE Commissioning Code L: Lighting 
o CIBSE Commissioning Code M: Commissioning Management 
o CIBSE Commissioning Code R: Refrigeration Systems 
o CIBSE Commissioning Code W: Water Distribution Systems 

 
 
2.2 The Commissioning Process 
 
The commissioning processes on the pixel building project provided for the systematically  ensuring that 
the all building services systems perform according to the design intent and the owners and occupants 
needs, and all equipment and systems installed in accordance with manufactures requirements and 
industry best practices and standards. 
 
This was achieved by the implementation of a complete commissioning process beginning at the design 
phase by documentation of design and operating intent through to construction and acceptance phase 
including verification of systems performance. 
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2.3 Design Phase commissioning activities included and aimed to achieve the following 

objectives 
 

o Provide a plan for implementation of the Commissioning Process, including the objectives 
and scope of systems to be commissioned for the project 

 
o Ensure that the design intent/basis of design is documented  

 
o Provide a design review process focusing on system performance, commissioning process 

requirements and responsibilities, maintainability and adherence to design intent. 
 

o Ensure that commissioning requirements for the Construction Phase are adequately reflected 
in the tender documents. 

 
 
2.4 Construction Phase commissioning activities included and aimed to achieve the 

following objectives 
 

o Ensure the various members of the Commissioning Team clearly understand their roles and 
responsibilities 

 
o Equipment submittals are reviewed for technical compliance and equipment is 

commissionable 
 

o Ensure the equipment associated to the Systems required for Commissioning are installed 
properly and adequate pre-operational assessment and installation quality checks are carried 
out 

 
o Procedures and standards are implemented for the Test, Adjust and Balancing (TAB) of Air 

and Water systems 
 

o Functional testing and verification procedures are developed and implemented 
 

o Ensure that operational and maintenance documentation is provided for the continued 
management of the facility 

 
 
2.5 Acceptance Phase commissioning activities included and aimed to achieve the following 

objectives 
 

o Execution of remaining functional testing 
 

o Witness representative proportion of  Air and Water balancing of systems 
 

o Verify and Document proper and correct performance of equipment and systems 
 

o Ensure proper and adequate training of the Facility Management personnel 
 

o Warranty period begins and Warranty Service/Maintenance obligations are undertaken 
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2.6 Post Completion Phase commissioning activities are to include the following objectives 
 

o Differed Functional Testing is carried out 
 
o Seasonal functional testing is scheduled and executed 

 
o Quarterly Building fine Tuning is executed 

 
o System performance monitoring takes place 
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3 Building Systems Commissioning 
 
 
3.3 Hydraulic Systems 

1. Domestic Water Systems (Hot & Cold) 
Mixing Valves, Hot water unit, Bio Gas interface 

2. Grey Water Harvesting 
 

3. Rain Water Harvesting 
 

4. Vacuum Waste System 
Devices, Anaerobic Digester, Bio Gases system 

5. Hydrants 
 

6. Back Flow Prevention 
RPZ Valves 

 
7. Metering 

Devices, Interface with Building Automation System (BAS), Reporting 
 

8. Other Interface 
Interface with Building Automation System (BAS) 

 
 
 
Project specific Pre-commissioning, Commissioning and Inspection Test Plan documentation 
was provided on request prior to the commencement of site commissioning, functional testing 
process and witness testing of systems.  
Whilst a small amount of the populated test documentation has not been received most of the 
commissioned systems completed documentation has been provided, extracts have been 
furnished in Appendix 3 attached as a separate file. 
It has been requested that all documentation relevant to the commissioning process and statutory 
requirements be provided in the Hydraulic Contractors (Ritchstone) maintenance manual. 
 
Commissioning and systems testing was managed, co-ordinated carried out in accordance with 
regulatory requirements, Project Specifications, discussion agreed during commissioning 
meetings and generally in accordance with CIBSE codes. 
 
Commissioning witness testing was carried out in conjunction with the overseeing Project 
Engineers Umow Lai. 
 
 
Refer to deferred testing of this report for outstanding commissioning requirements 
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3 Training 

Training requirements and training agenda was established early in the site commissioning 
process at which time Grocon Facilities Management was invited to all site witness testing 
session and commissioning meetings. 
Grocon Facilities Management established a training agenda around their requirements, the 
training agenda was to include requirements as recommended in the Green star technical manual.  

 
 
 
 
5  Post Completion Commissioning and Testing 
 
5.1 Outstanding Tests 
 

Lighting 
It was noted during the commissioning process that ‘up light’ from the lighting located in the 
general office area was effecting lighting sensor reliability. 
Umow Lai have in conjunction with APPS Electrical have undertaken to resolve this issue 
 

 
5.2 Deferred commissioning 

 
Anaerobic Digester 
Due to the limited occupancy and therefore lack of load for the anaerobic digestion system to 
operate effectively, further functional testing will be required. 
The system capacity to provide Biogas to Domestic Hot water will require functional testing 
 
HVAC Thermal Plant 
Seasonal testing of Absorption Heat Pump will need to be carried under peak heating and cooling 
load conditions  

 
5.3 Building Tuning 

The Building Tuning process will be most effective when building occupancy levels are 
increased, at which time systems performance for optimum efficiency will be reviewed in 
conjunction with building energy modelling and tenant comfort considerations.  
 
J.L Williams and Alerton Controls have been asked to provide a Building Fine Tuning plan for 
review and future implementation. 

 
5.4 Defect Liability & Warranty Maintenance 
 

Contractor obligations for defects liability and warranty service and maintenance is detailed in 
Umow Lai Specifications for each of the Services contractors 
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APPENDIX 3.1  Thermostatic Mixing Valve (TMV) – Inspection Test Plan 
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APPENDIX 3.2  RPZ Commissioning Report Sheet (sample) 
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APPENDIX 3.3  Fire Hydrant Commissioning Report Sheet (sample) 
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APPENDIX 3.4  Grey Water pre Commissioning Report Sheet  
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APPENDIX 3.5  Grey Water Commissioning Report Sheet  
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APPENDIX 3.6  Grey Water – BKB Pump Commissioning Report Sheet  
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APPENDIX 3.7  Floor Commissioning Report Sheet (sample)  
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Technical Papers 
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4.2 ANAEROBIC DIGESTION 

4.2.1 Description 

Anaerobic digestion (AD) is a process where waste organic material is broken down by bacteria 
in the absence of oxygen. The product of this bacterial activity is a biogas mainly consisting of 
methane and a smaller quantity of biosolids. The biogas is able to be burned to produce heat or 
electricity, thereby providing a renewable energy source. 

4.2.2 Technology Origins and Development 

Anaerobic digestion is an established technology for the large scale treatment of the organic 
fraction of municipal solid waste. While these systems are more common in Europe, there is 
only one commercially operating facility in Sydney. This like most anaerobic digestion facilities is 
designed to treat tens of thousands of tons of organic waste per year from across a wide 
municipal area. Facilities like this are large industrial developments that have big area demands 
for materials handling and the treatment process.  

There are no commercially available anaerobic digestion facilities that are designed for single 
building applications and especially not on the scale of the Pixel development. However the 
project team has been interested in the potential to use anaerobic digestion on a single building 
basis to generate renewable energy and to reduce the amount of solid waste discharged from 
the building, Extensive research has been conducted by design team members into the 
principals and design of anaerobic digestion facilities for this project. 

The anaerobic digester designed for Pixel is a fully bespoke unit that has been custom designed 
by the design team especially for the project. The design is based on extensive research 
conducted into the anaerobic digester process. The particular digester design is based on the 
continuously stirred batch reactor principal. The digester is designed to operate with bacteria in 
the Mesophilic range at or just above ambient temperature. The only commercially available 
component in the digester design is the stirring propeller, which is based on equipment used in 
the waste water and food processing industries. All other components of the anaerobic digester 
are being custom made to the design and specifications prepared by the design team. 

The closest identified example of an anaerobic digester to 
the design for Pixel is a bench scale experimental 
digester in the Institute of Wastewater Management at the 
University of Hamburg. Vacuum toilet and kitchen waste 
were manually taken from a housing estate at Lübeck-
Flintenbreite in Germany. This laboratory digester was 
used to investigate the potential to generate biogas and 
to analyse the anaerobic digestion process. This and 
other larger scale anaerobic digestion designs were 
investigated to develop the plant for the Pixel building. 

The image opposite shows the experimental digester in 
the laboratories of the Institute of Wastewater 
Management at the University of Hamburg. 
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The development of an innovative anaerobic digestion plant for the Pixel building has been 
motivated by a fundamental desire to investigate the potential of small scale commercial 
building applications for AD technology. There are no commercially available systems to suit 
this application and so the project has had to develop its own. The design of this system is the 
result of extensive and lengthy research into the adaptation of AD technology on a small 
building scale. From our considerable research we are confident that such an approach has 
never been undertaken in a single commercial building development anywhere in the world 
before. 

The development of this anaerobic digestion plant has not been cheap and due to its first-off 
bespoke nature it is not considered economic. However this design is being used to prove a 
concept that has never been done in this way within a single building or on this scale before. 
This innovative technology is scalable and it is expected that the lessons learnt from this design 
will be used to demonstrate the viability of the design for other larger developments. 
Considerable effort has also been involved in the realisation of this design including detailed 
consultation with City West Water and Energy Safe Victoria, This consultation has led to 
additions and refinements to the design to improve its safety, monitoring ability and acceptance 
by the relevant regulatory authorities. 

4.2.3 Quantified Environmental Benefit 

As explained above an anaerobic digestion process uses bacteria to break down organic matter 
into biogas within an air sealed digester. The AD process essentially accelerates the break-
down of this matter to generate methane. In a normal sewerage process much of the methane 
generated from the waste would be discharged to the atmosphere during the sewerage 
conveyance process. This is what creates the sewerage odour that requires all sewerage 
systems to be sealed and vented to atmosphere. Unfortunately methane is a powerful 
greenhouse gas with about 21 times the warming potential of CO2. By using the anaerobic 
digester this methane is captured and used to generate renewable energy instead of being 
released to the atmosphere. 

In the Pixel project the anaerobic digester has been designed to treat all of the vacuum toilet 
waste generated in the building and transform this waste into biogas. The building users will 
also be encouraged to feed other organic waste into the digester such as coffee grinds and 
waste food. 

As detailed in the Ene-1 report the AD plant is able to generate a total methane yield of 
approximately 500 L/day of Methane (CH4). The equivalent carbon dioxide emissions for this 
quantity of CH4 is calculated as follows: 

1 mole of CO2 = 44g 
1 mole of CH4 = 16g 
One mole is 22.4 Litres at standard temperature and pressure. 
Therefore 1 litre of CH4 is equivalent to 44/22.4 x 21 = 42g CO2-e.  
For 500 L/day of CH4, the equivalent mass of CO2-e is therefore 500 x 42 = 21 kg of CO2-e per 
day or around 5,460 kg of CO2-e per year (260 working days per year). 
 
For the Pixel project all of the methane produced in the digester is combusted to create heat for 
the domestic hot water system. In this process CO2 is generated as follows: 
 
 1CH4 + 2O2 = 1 CO2 + 2H2O 
 
Therefore the 500 L/day of CH4, when combusted, produces 500L/day of CO2. Using the same 
equations as above this equates to CO2-e emissions of 500/22.4 x 16g = 357g of CO2-e per day 
or 92.8kg CO2-e per annum. 
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In a conventional situation the sewerage would be conveyed to the Melbourne Water Werribee 
sewerage plant where it would be treated. Methane generated anaerobically at this plant is 
typically captured and combusted in a cogeneration system with the power generated used in 
the plant. The research paper “Methane Formation in Sewer Systems (the Advanced Water 
Management Centre, The University of Queensland 2007), found that methane emissions from 
sewerage conveyance systems was approximately equal to that from waste water treatment 
plants. Therefore on this basis we can assume that approximately half of the methane produced 
from the wastewater will be lost to the atmosphere through the sewerage system. 

The net annual greenhouse gas emissions saved through the use of this system is: 

(5,460-92.8) x 50% = 2,584 kg CO2-e per year. 

For the Pixel building this equates to an additional 3.2 kg CO2-e/m
2
 emissions reduction that is 

not counted within the Ene-1 calculations. 

In addition to the reduction in greenhouse gas emissions the use of anaerobic digestion of the 
vacuum toilet waste will result in a reduction in the solids content of the sewer discharge. The 
anaerobic digester in Pixel essentially converts much of the solids in the sewerage to biogas 
before the remaining waste water and solids content is discharged to the sewer. In the German 
research cited above the reduction in total solids in the vacuum toilet blackwater from the 
anaerobic digester was found to vary between 61 and 75%. Therefore it can be expected that 
around two thirds (65%) of the total solids will be removed from the blackwater discharging to 
sewer from the building. 

This reduction in total solids content has significant environmental benefits when the 
downstream infrastructure impacts are considered. Wastewater treatment accounts for 
approximately 3% of global anthropological greenhouse gas emissions. Furthermore the 
construction and operation of wastewater treatment plants involves massive embodied and 
operational carbon impacts. The widespread use of innovative wastewater techniques such in 
the Pixel building would have a cumulative effect to dramatically reduce the environmental 
impact of municipal wastewater treatment plants. Furthermore it would further delay or eliminate 
the need to develop new wastewater treatment capacity to deal with continued building growth. 

4.2.4 ‘World First’ Innovation 

As stated earlier, we are extremely confident that an anaerobic digestion design approach 
similar to that undertaken in the Pixel project has not been done in a single commercial building 
development anywhere in the world before. Having researched this extensively we can 
therefore genuinely claim that this is a ‘World First’ innovation. The environmental benefits and 
technological innovation of creating a small scale anaerobic digestion plant suitable for use 
within a building should be clear from this report. The innovative work undertaken in this project 
will also enable the greater utilisation of similar technology in future projects around the world. 

We therefore claim that the Anaerobic Digester design for the Pixel building is worthy to be 
awarded 2 points for the innovation credit Inn-1 under the GBCA’s guidelines for innovation. 
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4.3 VACUUM TOILETS 

4.3.1 Description 

Conventional toilet and sanitation systems rely on water under gravity to act as a transfer media 
to convey human waste through sewerage pipes to be eventually treated. This typically requires 
large volumes of water to transport the waste and to provide an air seal between the sewer and 
the occupied space. In commercial office buildings toilet flushing contributes to very large water 
consumption as each conventional toilet requires around 4.5 to 6 litres per full flush. In water 
efficient commercial buildings some 70% of sewerage is typically from toilet flushing or urinals. 

Vacuum toilets are significantly different to conventional toilets in that air with a small amount of 
water is used to convey the sewerage from the toilet. This is achieved by using a vacuum 
generated in the waste pipe by a pump and a valve at the toilet that opens to create a large in-
rush of air and water that rapidly removes the waste. Many people would be familiar with 
vacuum toilets from commercial airplanes or cruise ships, although the style used in commercial 
offices is generally more refined. 

 

A simple Vacuum toilet system 
 

4.3.2 Technology Origins and Development 

The concept for vacuum toilet systems has been very well established over several decades. 
The use of vacuum technology is most common in transport situations such as airplanes, trains 
and ships, where low water volumes are desirable. However the use of vacuum toilet 
technology within land based buildings is still very rare and is virtually non-existent in Australia. 
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For the Pixel project the project team sought to investigate the use of extreme low water use 
technology. The use of wastewater recycling such as a blackwater treatment plant within the 
project was discounted immediately. This was due to the cost, size, risk, complexity, fitness for 
purpose and regulatory obstacles that would be encountered by such a system. The other draw-
back with black and greywater treatment is that these systems still need to consume relatively 
large quantities of water to generate the waste water to be recycled. Therefore alternative 
systems were investigated with an emphasis on reducing the quantity of water consumed in the 
first place. 

The final and optimum system chosen was vacuum toilet technology. A detailed review of 
available suppliers within Australia found that none of these systems were suitably sized or 
configured for use in this building. All of the available systems were typically designed for larger 
transport applications such as ships and did not suit the size or commercial nature of this 
project. Following a further worldwide search the Jets Vacuum toilet system from Norway was 
identified as the preferred system for use within the project. The Jets system uses a range of 
small unitary vacuum pumps and controls that are flexible enough to economically cater for a 
single toilet up to a large commercial building. They are also a quality product suitable for use in 
a quality commercial environment. 

Jets have no representation or presence within Australia and so Umow Lai entered into direct 
discussions with Jets in Norway. This eventually resulted in Grocon directly importing all of the 
vacuum toilet equipment, controls and maintenance items required for the building from Norway. 
We understand that the Pixel project is the first installation of Jets Vacuum toilet systems in 
Australia, particularly the first use of vacuum toilets in a commercial office building in Australia. 
The use of vacuum toilets in commercial office buildings anywhere in the world is extremely 
limited, with our research conclusively revealing only a single office in Frankfurt. 

4.3.3 Quantified Environmental Benefit 

The vacuum toilet system designed for the Pixel building results in water consumption per flush 
of only 0.5 litres. This is compared to best practice conventional toilets that consume between 
4.5 and 6 litres per full flush and 3 litres per part flush. For the Pixel building this results in 
massive reductions in water consumption. This is similar to the effect that would be obtained 
from using a blackwater treatment system in the building (these still have considerable sewer 
discharge). However in the vacuum toilet case there is much less initial water use, very little 
maintenance, less energy consumption, very low health risk, no sludge waste, fewer regulatory 
issues and far less capital plant infrastructure and cost. The flow on benefits to municipal 
sewerage infrastructure sizing and municipal wastewater treatment plants are also very 
significant. 

In addition to the reductions in water consumption, the use of a vacuum to remove toilet waste 
requires only a 50mm diameter pipe compared with the minimum 100mm pipe required for 
conventional toilet systems. The vacuum system can also allow pipes to run up and down 
thereby allowing more flexible installation and no bulkheads to hide pipes below floors. This all 
results in much lower materials use in the plumbing infrastructure thereby reducing embodied 
carbon and resource depletion. 

4.3.4 Australian First Innovation 

As stated earlier, we understand that the Pixel project will be the first installation of Jets Vacuum 
toilets in Australia and also the first use of vacuum toilets in a commercial office building in 
Australia. The use of vacuum toilets in and Australian office building is therefore highly 
innovative and provides considerable environmental benefits. 

We therefore claim that the Vacuum Toilets design for the Pixel building is worthy to be awarded 
1 point for the innovation credit Inn-1 under the GBCA’s guidelines for innovation. 
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Further information on the vacuum toilet system and its procurement is contained in Appendix A 
of this report. This includes information on: 

• A letter from the project client, Grocon, confirming their commitment to developing and 
using the innovative aspects of the Pixel project and including the vacuum toilets. 

• Correspondence from Grocon confirming the order of the Jets vacuum toilets 

We note that at the time of writing the Jets vacuum toilets have been imported into Australia and 
are currently on site awaiting installation. 
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4.4 LIVING EDGE WETLANDS 

4.4.1 Description 

A unique and innovative feature of the Pixel project is the use of living edge wetlands on the 
north and west facades of levels 1, 2 and 3. The living edges are formed by the structural slab 
edges projecting out from the building and site line by around 900mm forming a tapered 
concrete profile. Within this edge is a sealed trough of around 300mm maximum depth that 
forms a constructed sub-surface wetland environment. The living edges provide shading to the 
building and a mounting place for the external shade screen. However the main use of the living 
edges is to provide a wetland environment that is fed by greywater collected and pumped from 
within the building. All greywater produced in showers and toilet basins is directed to a pit in the 
ground floor where it is screened and then pumped to each end of the living edges. The 
greywater flows through the gravel media within the troughs and provides a wetland 
environment for a variety of wetland plant species specifically selected by the project ecologist 
for this application. 

The following architectural image shows a detail of the west facade including the living edges. 

 

Figure 1: Architectural image of Living Edge wetlands 
 

The design and provision of greywater living edges as designed for Pixel is a unique innovation 
with no similar concept having been identified through research conducted by the design team.  
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4.4.2 Technology Origins and Development 

The concept for the living edges came out of the integrated design process and evolved from 
initial suggestions by the project architects. From the outset the Pixel project sought to 
incorporate ecology throughout the building levels, improve shading performance and also 
utilise greywater supply from the building. Previous design options including planted vertical 
shade sails were abandoned in favour of the living edges due to the elegant way they are able 
to perform all required functions. 

The living edges also enabled the project to treat the greywater generated on-site with virtually 
no discharge to the sewer or use within the building. Victorian EPA and Health department 
requirements meant that the use of greywater inside the Pixel building would not have been 
approved as the system would be less than 5,000 litres per day. The innovative application of 
the living edges provides a way to beneficially use the greywater while improving views and 
ecology and reducing solar load from entering the building. 

4.4.3 Quantified Environmental Benefit 

The short report provided for Emi-6 in the round 2 Green Star submissions shows that the Pixel 
project is able to achieve all 4 points under the discharge to sewer calculator. This is partially 
achieved by discharging the majority of greywater to the living edges. 

Included in the design of the living edges is a discharge to sewer to allow for any overflow of 
greywater as shown below. Any greywater that did overflow from the living edges would have 
been effectively treated by the microorganisms living at the rot zone within the wetland planting 
media. 
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However the project team has also conducted detailed analysis of the greywater flow entering 
the living edges on a daily basis over a full 365 day design year. The analysis also included 
calculation of the evaporation rate of water from the beds and the evapotranspiration rate of 
water from the wetland plants. This analysis has shown that the amount of greywater entering 
the living edges is never sufficient to reach overflow levels. In fact during the warmer months of 
the year it is necessary to provide additional water to the living edges to maintain minimum 
water requirements for the health of the plants. This additional water is provided from the rain 
water system through a supply provided to the greywater pump pit. When minimum levels are 
maintained in the living edges a small supply of rainwater is introduced to maintain a minimum 
level for the benefit of the wetland plants. This amount of water is included as an ‘other’ use of 
rainwater in the potable water calculator. 

A summary of the analysis results is provided below: 

Living Edge Greywater and Evapotranspiration Results

33.955 m3/yr

0.000 m3/yr

0.000 m3/yr

33.955 m3/yr

14.020 m3/yr

14.020 m3/yr

0.000 m3/yr

14.020 m3/yr

0.000 m3/yr

Annual RW used for Living Edge Top Up

Annual GW Top Up (Req) for min w ater level

Annual GW Overflow  to Sew er

Annual GW Available

Annual GW Outflow  from Beds

Annual GW Evaporated from Beds

Annual GW Top Up 2 (Req) from RW

Annual GW Top Up 3 (Req) Mains

Annual Mains Water Used for Reed Bed & WC  

This analysis shows that the living edge wetlands are typically able to absorb all of the 
greywater supply without any discharge to sewer. 

Other environmental benefits of the living edges include the significant addition of ecology to the 
project as detailed under the Eco-4 credit. The living edges also contribute significantly to the 
thermal performance of the building by providing shading to each level. 

4.4.4 ‘World First’ Innovation 

As noted earlier the living edge greywater wetlands are a unique global first innovation without 
precedent throughout the world. The living edges provide real quantifiable and tangible 
environmental benefits to the Pixel project. The living edges innovative concept can also be 
directly applied to other buildings of various forms providing the ability to increase ecological 
value, improve thermal performance and beneficially use greywater on site even on projects 
where these things would not otherwise have been possible. 

The living edge greywater wetlands design concept as used first on the Pixel project is claimed 
to be a ‘World First’ innovation and is therefore eligible for 2 points under Inn-1. 
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Potable Water Calculator 5

1,136

Star Rating

Star Rating

Number of 

Cisterns

0

Star Rating

Jets Vacuum Toilets

100%

0.1125

0.5

0

Hansa Prado Neu Green

0%

0.1083

0%

0

No Urinals

0.00

100%

0%

Indoor Taps

0

4.5

0%

0%

0%

0%

0%

0

0

0

Total % Urinal Flush Controls

Showerheads

50%

0

100%

0%

L/minute

Brewer Shower ZTherapy Econo 

Shower

Brewer Pamper’ Hand Shower Kit

5.5

Predicted Showerhead Water Consumption from calculation L/day/m
2

0

 Predicted Urinal Water Consumption from calculation L/day/m
2

7.5 50%

% of tapsAvg L/min

Predicted Indoor tap Water Consumption from calculation L/day/m
2

% of showers

0%

0

Please ensure that points in the Tra-3 credit have been filled in prior to using this calculator.

0%

% of Floor Area 

Served
Urinals on Auto Flush Avg L/flush

0%

0%

Points Achieved

Gross Floor Area (m
2
)

Avg L/flush

0%Total % Urinals

Avg L/flush

WCs

0

Predicted WC Water Consumption from calculation L/day/m
2 0.08

% of urinals

% of WCs

PREDICTED POTABLE WATER CONSUMPTION

0

Urinal Flush Controls

0

0%

100%

Credit Summary for: Pixel Building 9

0

100%

6 Star

4 Star

3 Star
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Credit Summary for: Pixel Building 9

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.020

0.4

Jan. Feb. March April May June

47.6 47.3 50.2 57.3 55.7 49

July August Sept. Oct. Nov. Dec.

47.7 50.1 58 66.2 59.5 59.2

100.3

Average monthly rainfall for the building location (mm)  

Link to Bureau of Meterology: http://www.bom.gov.au/climate/averages/

The following estimated total potable water consumption is based on the data entered above. The water 

consumption of the fittings per m
2
 is based on assumptions of typical office usage and does not represent 

actual water consumption in the building. 

0.00

0.1125

Predicted Water Consumption from calculation

Rainwater Run-off Coefficient

0.10833

0

RECYCLED WATER DEMAND FOR IRRIGATION (L/day) 208

RECYCLED WATER DEMAND FOR FIRE SYSTEM TESTING (L/day)

0

OTHER PREDICTED RECYCLED WATER CONSUMPTION

Showersheads

278

RAINWATER HARVESTING

Are there any rainwater harvesting systems, and if so, do they comply with 

Local Authority requirements?

Rainwater collected is used for (please tick appropriate box(es)): 

Indoor Taps

Urinals

WCs

Are there any other recycled water demands in the project?

Enter recycled water demand only, disregard potable water use. Reductions in 

potable water use are awarded in other Water credits in the Green Star tool.

Predicted potable water reduction due to rainwater harvesting (L/day/m
2
)

To obtain the rainfall data 

and number of rain days 

for your region, go to the 

link above and choose 

your area. Then copy 

data to all fields.

0.08

0.16

25

PREDICTED REDUCTION IN POTABLE WATER CONSUMPTION

Annual number of rain days >1mm:

Storage capacity of rainwater tank (kL)

Rainfall collection area to storage tank (m
2
)

RECYCLED WATER DEMAND FOR COOLING TOWERS (L/day)

0.30

WCs

Urinals

Indoor Taps

Showersheads

Yes

Flat gravel or turf roof (<30 pitch)

Yes
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Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.000

Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.150

100%

<enter description here> 0

Other blackwater collection sources

L/day

16.5

0%

0.1826

16.5

66%

0%

Blackwater harvested is used for (please tick appropriate box(es)): 

Are there any blackwater harvesting systems, and if so, do they comply with 

Local Authority requirements?

0

Percentage of showers used for blackwater collection 

0

Predicted potable water replacement due to blackwater harvesting (L/day/m
2
): 0.00

0

100%

L/day

<enter description here>

Percentage of indoor taps used for blackwater collection

Storage capacity of Blackwater tank (kL)

<enter description here>

<enter description here>

Percentage of WC's used for blackwater collection 

Percentage of urinals used for blackwater collection 

GREYWATER HARVESTING

Greywater harvested is used for (please tick appropriate box(es)): 

Are there any greywater harvesting systems, and if so, do they comply with 

Local Authority requirements?

66%

Predicted potable water replacement due to greywater harvesting (L/day/m
2
): 

Storage capacity of Greywater tank (kL)

Percentage of indoor taps used for greywater collection

Percentage of showers used for greywater collection 

BLACKWATER HARVESTING

Other greywater Collection Sources

Yes

No
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L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

L/day/m
2

5

0.14Predicted Recycled Water available to Fixtures

Total Predicted Reduction in Potable Water Consumption 0.34

0.30

TOTAL REDUCED POTABLE WATER USE

The following estimated total reductions in potable water consumption is based on the data entered above and 

does not represent actual reduction of water consumption in the building. 

Other Predicted Recycled Water Consumption 0.20

Predicted Reduction in Potable Water Consumption 0.34

0.16

PREDICTED RECYCLED WATER AVAILABLE TO FIXTURES

The following estimated total predicted availability of water to fixtures is based on the data entered above and 

does not represent actual available water for consumption by fixtures within the building. 

0.00

0.18

Blackwater

Rainwater

Greywater

POINTS ACHIEVED:

0.16NET POTABLE WATER CONSUMPTION

Total Predicted Recycled Water available to Fixtures

Predicted Potable Water Consumption from Fixtures

0.14

Rainwater

Greywater

Blackwater
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Pixel – Building 9 The Brewery– OFFICE DEVELOPMENT 
GRO902 
Green Star Submission – WAT-1 Occupant Amenity Water Short Report 
 

 

The Pixel Building 9 design team has been highly focussed in their design process on the need to dramatically 
reduce the potable water consumption for the building.  In addition to the goal of becoming Australia’s First 
Carbon Neutral Building, the Pixel project also aims to be the Lowest Water Consuming Commercial Office 
Building in Australia. The Project scores 5 points in the Potable Water Calculator with a Net Potable Water 
consumption rate of 0.16 l/day/m

2
, which is around half the required rate for 5 points of 0.31 l/day/m

2
. 

 
Potable water usage has been reduced by the use of vacuum flush toilets, very water efficient taps and showers 
air-cooled mechanical plant and rainwater collection and treatment for reuse in toilet flushing, showers, basins 
and living edge back-up irrigation. The water systems design for Pixel Building 9 has designed for potable water 
savings to the extent that the only fixtures provided with mains water supply are a single drinking water tap 
provided on each level. 
 
The vacuum flush toilets are a client supplied item that has been imported specifically for this project directly 
from the manufacturer, Jets, in Norway. These toilets were identified following a worldwide search of available 
technology with the Jets vacuum flush toilets being selected for their extremely low water consumption. Vacuum 
toilets have been mostly used in the ship and airline industries with very little use in buildings, particularly in 
Australia. As such we believe that Pixel will the first commercial office building in Australia to be full reliant on 
vacuum toilets technology. The vacuum toilets discharge their concentrated blackwater into an Anaerobic 
Digester that turns most of the solids into biogas before the water overflows to the sewer. 
  
Rainwater collection calculations have been based on data from the Bureau of Meteorology (BOM) rainfall data 
for Melbourne Regional Office weather station being the nearest active weather station to the site. 
Average yearly rainfall of 647.7mm is historically recorded for the area (Refer attached rainfall record data 
extracted from BOM website). 

Sanitary Fixtures 

Please refer to attached (see Round 1 Green Star submission documentation) Studio 505 Specification for the 
sanitary fixtures. 

 
All Tapware was specified to comply with watermark licence and be Water Efficiency Labelling Scheme (WELS) 
approved 
 

 

 
 

 
 

 

 
 

 
 

 
10 February 2010 

Green Building Council of Australia 
Level 15, 179 Elizabeth Street 
Sydney, Australia 

 
 

 
 

Umow Lai Pty Ltd 
Consulting Engineers 

ABN 27 748 212 498 
L 4, 10 Yarra Street 
South Yarra VIC 3141  

Australia 
T: +61 3 9249 0288 

F: +61 3 9239 0299 
ulmelb@umowlai.com.au 

www.umowlai.com.au 
 

Melbourne 
Sydney 

Brisbane 



The following is summary of the sanitary fixtures specified in the Architectural Specification: 
 

Description  Product  Supplier Comment  
WEL’s 
Rating 

All Toilet 
suites 

Jets 50M Vacuum 
Toilet 

Jets AB These are a vacuum flush toilet that has been 
specifically imported from Norway for the Pixel 
project. The toilets are connected to a vacuum 
plant located at the ground floor. Each toilet has 
a rated flush volume of 0.5 litres per flush. 
8 toilets in total. 

N/A 
0.5 

L/flush 

All Tapware  Hansa Polo Green 
Sink mixer 

Hansa These mixer taps are used in all tap locations 
throughout the project. 6 Star 

4.5 L/m 

Shower 1 Brewer Econo 
Shower 
Model BC1011CP 

Brewer Wall mounted econo shower, 1-off. 
3 Star 
5.5 L/m 

Shower 2  Brewer Pamper 
Hand Shower  
Model SEPSHCCS 

Brewer Hand use shower, 1-off. 
3 Star 
7.5 L/m 

 
 
Assumptions used for calculating predicted water savings:- 
No assumptions have been made for the predicted water savings; all achieved solely by the fixtures/fittings as 
per the simple calculator.  
 
Rainwater Re-use 
Calculations have been made by using the simple calculator in the Green Star Office Design V3 Tool, please 
refer to the attached Potable Water Calculator. It should be noted that the Simple rainwater calculator allows 
only a single roof type to be entered to determine the Rainwater Run-off Coefficient. In this case we have 
entered the roof as flat gravel or turf with a run-off coefficient of 0.4. This is the lowest/worst run-off coefficient 
and represents only part of the roof area. As such the rainwater data entered into the potable water calculator is 
considered very conservative. The rainwater tank size for the project is 25,000 litres and is being provided as an 
insitu concrete tank below the ground floor. 
 
Greywater Harvesting 
The project design includes living edges that are constructed wetlands overhanging the west and north facades 
of each floor on levels 1 to 3. Greywater from all showers and 2/3 of the basins (all except the tea room sinks on 
each level) is directed to a pit below the ground floor recycling storage room. From this pit the strained greywater 
is pumped into each of the living edges. Within the living edges the greywater supplies irrigation to wetland 
plants growing in the living edges. Detailed evapotranspiration calculations for the living edges show that all of 
the greywater supplied is consumed within the living edges (refer to Emi-6 report). At times throughout the year 
surplus rainwater is supplied into the living edges to maintain a minimum water level in the system. This 
rainwater use equates to 0.023 kL per day and this amount is entered into the Potable Water Calculator as an 
other use of rainwater. The total volume of the living edges is included as the greywater tank volume. 
 
The use of greywater in this way does not contravene any relevant regulations as no greywater is used within 
the building, exposed to occupants or emitted to the environment. If any greywater was to flow out of the living 
edges it would overflow to sewer through the outlet included in the design (located just below the gravel surface) 
as shown on the hydraulic drawings. As such the living edges could be considered as part of the greywater 
sewerage drainage system (except that no water reaches the sewer mains due to evapotranspiration from the 
plants). 
 
It should be noted that the Simple greywater calculator allows only a 0.1522 l/day/m2 of potable water 
replacement due to greywater. However the total amount of greywater supplied to the living edges from the 
Potable Water Calculator is 0.1833 l/day/m2 (2/3 of taps and all showers). This appears to be an error in the 
potable water calculator and results in more conservative results for the Potable Water Calculator and also the 
Sewerage Calculator. 
 
Extract from the specification for rainwater water reuse schemes 
Refer attached part Umow Lai Hydraulic specification with items highlighted for the rainwater and greywater 
reuse. 
 

clarep
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Evidence of approval of the relevant authority confirming approval 
 
As noted in Technical Clarification 13 for Wat-1: 
"The Green Building Council of Australia has been made aware that Victoria has no relevant Authority to 
approve water collection/re-use systems. Until this changes, the GBCA has ruled that a short report from a 
qualified hydraulics engineer will be 'deemed to comply' in place of an approval from the relevant Authority (as 
stipulated in the Technical Manual), if the short report states that the water collection and re-use systems comply 
with the relevant NSW standards". 
 
We confirm that the rainwater re-use systems comply with the relevant National and NSW standards. The 
rainwater reuse system has also been designed to conform to the DHS Victoria and EPA guidelines for 
rainwater reuse. A rainwater treatment system has been included in the design to provide treatment to potable 
water quality in accordance with the . The specification also includes requirements for a detailed rainwater 
management plan including hazard identification and risk management procedures. 
 
The project has also received consent from City West Water Pty Ltd for the documented design of the Anaerobic 
Digester and living edges greywater use system. Refer to the attached email from City West Water Pty Ltd. 
 
 
It is evident that the design provides lower potable water consumption for amenities than the benchmark for 5 
points of 0.31 l/day/m

2
. 

 
As such the project achieves the requirements of the Green Star Wat-1 Occupant Amenity Water credit for five 
out of five points. 
 
Yours faithfully, 
UMOW LAI PTY LTD 

 
Graeme Smith 
Senior Associate 
National Hydraulic Services Manager 
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Pixel Building 9, The Brewery / Grocon 
Corner of Bouverie and Queensberry Sts Carlton 

OFFICE V3
Wat-1 Occupant Amenity Water 

Points Available: 5 Points Claimed: 5 TC or CIR used: N 

Credit Criteria 

Up to five points are awarded where: 

� The predicted potable water consumption for sanitary use within the building has 
been reduced against a 'best practice' benchmark. 

Documentation Provided: 

� Short report prepared by a suitable professional that describes how the Credit Criteria 
have been met 

� Extract(s) from the specification(s)

� Tender schematic hydraulic drawings showing the location of all water reuse, 
collection and storage systems. 

� Evidence of approval from the relevant authority confirming approval or no 
objection of the documented design 

� Completed Potable Water Calculator referencing the short report and supporting 
evidence.

Discussion:

The Pixel Building 9 project in addition to targeting carbon neutrality is also targeting 
extremely low levels of potable water consumption. The only potable water outlets 
available to occupants are a single drinking water tap provided on each level. All other 
occupant amenity fixtures and uses in the building are provided from non-potable 
sources that are treated to a potable standard. The fixtures provided in the building are 
also very low or extremely low water consumers. The potable water calculator and the 
accompanying short report demonstrate that the amenity potable water consumption in 
the building is reduced well below the level required to achieve 5 out of 5 points for 
WAT-1.
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The Pixel Building 9 design team has been highly focussed in their design process on the need to dramatically 
reduce the potable water consumption for the building.  In addition to the goal of becoming Australia’s First 
Carbon Neutral Building, the Pixel project also aims to be the Lowest Water Consuming Commercial Office 
Building in Australia. The Project scores 5 points in the Potable Water Calculator with a Net Potable Water 
consumption rate of 0.16 l/day/m2, which is around half the required rate for 5 points of 0.31 l/day/m2. 

Potable water usage has been reduced by the use of vacuum flush toilets, very water efficient taps and showers 
air-cooled mechanical plant and rainwater collection and treatment for reuse in toilet flushing, showers, basins 
and living edge back-up irrigation. The water systems design for Pixel Building 9 has designed for potable water 
savings to the extent that the only fixtures provided with mains water supply are a single drinking water tap 
provided on each level. 

The vacuum flush toilets are a client supplied item that has been imported specifically for this project directly 
from the manufacturer, Jets, in Norway. These toilets were identified following a worldwide search of available 
technology with the Jets vacuum flush toilets being selected for their extremely low water consumption. Vacuum 
toilets have been mostly used in the ship and airline industries with very little use in buildings, particularly in 
Australia. As such we believe that Pixel will the first commercial office building in Australia to be full reliant on 
vacuum toilets technology. The vacuum toilets discharge their concentrated blackwater into an Anaerobic 
Digester that turns most of the solids into biogas before the water overflows to the sewer. 

Rainwater collection calculations have been based on data from the Bureau of Meteorology (BOM) rainfall data 
for Melbourne Regional Office weather station being the nearest active weather station to the site. 
Average yearly rainfall of 647.7mm is historically recorded for the area (Refer attached rainfall record data 
extracted from BOM website). 

Sanitary Fixtures 

Please refer to attached Studio 505 Specification for the sanitary fixtures. 

All Tapware was specified to comply with watermark licence and be Water Efficiency Labelling Scheme (WELS) 
approved 
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The following is summary of the sanitary fixtures specified in the Architectural Specification: 

Description  Product  Supplier Comment  
WEL’s
Rating 

All Toilet 
suites 

Jets 50M Vacuum 
Toilet

Jets AB These are a vacuum flush toilet that has been 
specifically imported from Norway for the Pixel 
project. The toilets are connected to a vacuum 
plant located at the ground floor. Each toilet has 
a rated flush volume of 0.5 litres per flush. 
8 toilets in total. 

N/A 
0.5

l/flush 

All Tapware  Hansa Polo Green
Sink mixer 

Hansa These mixer taps are used in all tap locations 
throughout the project. 6 Star 

4.5 L/m

Shower 1 Brewer Econo 
Shower 
Model BC1011CP 

Brewer Wall mounted econo shower, 1-off. 
3 Star 
5.5 L/m

Shower 2  Brewer Pamper 
Hand Shower  
Model SEPSHCCS 

Brewer Hand use shower, 1-off. 
3 Star 
7.5 L/m

Assumptions used for calculating predicted water savings:- 
No assumptions have been made for the predicted water savings; all achieved solely by the fixtures/fittings as 
per the simple calculator.  

Rainwater Re-use 
Calculations have been made by using the simple calculator in the Green Star Office Design V3 Tool, please 
refer to the attached Potable Water Calculator. It should be noted that the Simple rainwater calculator allows 
only a single roof type to be entered to determine the Rainwater Run-off Coefficient. In this case we have 
entered the roof as flat gravel or turf with a run-off coefficient of 0.4. This is the lowest/worst run-off coefficient 
and represents only part of the roof area. As such the rainwater data entered into the potable water calculator is 
considered very conservative. The rainwater tank size for the project is 25,000 litres and is being provided as an 
insitu concrete tank below the ground floor. 

Greywater Harvesting 
The project design includes living edges that are constructed wetlands overhanging the west and north facades 
of each floor on levels 1 to 3. Greywater from all showers and 2/3rds of the basins (all except the tea room sinks 
on each level) is directed to a pit below the ground floor recycling storage room. From this pit the strained 
greywater is pumped into each of the living edges. Within the living edges the greywater supplies irrigation to 
wetland plants growing in the living edges. Detailed evapotranspiration calculations for the living edges show 
that all of the greywater supplied is consumed within the living edges (refer to Emi-6 report). At times throughout 
the year surplus rainwater is supplied into the living edges to maintain a minimum water level in the system. This 
rainwater use equates to 0.023 kL per day and this amount is entered into the Potable Water Calculator as an 
other use of rainwater. The total volume of the living edges is included as the greywater tank volume. 

The use of greywater in this way does not contravene any relevant regulations as no greywater is used within 
the building, exposed to occupants or emitted to the environment. If any greywater was to flow out of the living 
edges it would overflow to sewer through the outlet included in the design (located just below the gravel surface) 
as shown on the hydraulic drawings. As such the living edges could be considered as part of the greywater 
sewerage drainage system (except that no water reaches the sewer mains due to evapotranspiration from the 
plants).

It should be noted that the Simple greywater calculator allows only a 0.1522 l/day/m2 of potable water 
replacement due to greywater. However the total amount of greywater supplied to the living edges from the 
Potable Water Calculator is 0.1833 l/day/m2 (2/3 of taps and all showers). This appears to be an error in the 
potable water calculator and results in more conservative results for the Potable Water Calculator and also the 
Sewerage Calculator. 

Extract from the specification for rainwater water reuse schemes 
Refer attached part Umow Lai Hydraulic specification with items highlighted for the rainwater and greywater 
reuse. 



Evidence of approval of the relevant authority confirming approval 

As noted in Technical Clarification 13 for Wat-1: 
"The Green Building Council of Australia has been made aware that Victoria has no relevant Authority to 
approve water collection/re-use systems. Until this changes, the GBCA has ruled that a short report from a 
qualified hydraulics engineer will be 'deemed to comply' in place of an approval from the relevant Authority (as 
stipulated in the Technical Manual), if the short report states that the water collection and re-use systems comply 
with the relevant NSW standards". 

We confirm that the rainwater re-use systems comply with the relevant National and NSW standards. The 
rainwater reuse system has also been designed to conform to the DHS Victoria and EPA guidelines for 
rainwater reuse. A rainwater treatment system has been included in the design to provide treatment to potable 
water quality in accordance with the . The specification also includes requirements for a detailed rainwater 
management plan including hazard identification and risk management procedures. 

The project has also received consent from City West Water Pty Ltd for the documented design of the Anaerobic 
Digester and living edges greywater use system. Refer to the attached email from City West Water Pty Ltd. 

It is evident that the design provides lower potable water consumption for amenities than the benchmark for 5 
points of 0.31 l/day/m2. 

As such the project achieves the requirements of the Green Star Wat-1 Occupant Amenity Water credit for five 
out of five points. 

Yours faithfully, 
UMOW LAI PTY LTD 

Graeme Smith 
Senior Associate
National Hydraulic Services Manager
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The contractor is required that at the end of construction works, a final audit is undertaken to ensure that the 
correct products have been used. 

H3.3.3.4 Evidence of Compliance 

The Contractor is to provide the following information for all painted surfaces, carpets, adhesives, sealants to 
the superintendent: 

� A short report is prepared by a suitable professional that describes how the Credit Criteria have 
been met. This must summarise the products used and how they comply and reference 
appropriate data sheets. 

� Extracts from the specification indicating that the contractor is to use products that comply with 
the TVOC limits 

� VOC data sheets for each product used, indicating the VOC content 

� Supplier invoices or signed statement from each confirming the quantity of each product supplied 
to the project. 

� Documents signed by the contractor or relevant sub-contractors that confirm that the products 
supplied were used in the project. (eg. signed statement/ letter). 

H3.3.4 WAT-1 OCCUPANT AMENITY POTABLE WATER EFFICIENCY 

H3.3.4.1 Objective 

To encourage and recognise systems that have the potential to reduce the potable water consumption of 
building occupants. 

H3.3.4.2 Compliance Criteria for Occupant Amenity Fixtures and Fittings 

The following water consumption limits are to be adhered to for fixtures and fittings: 

Fittings Selected Product Maximum Water Consumption 

Toilet Cisterns ‘Jets Vacuum Toilet Standard SA’ 0.5 L/flush 

Urinals No urinals n/a 

Shower Heads (Type 1) ‘Brewer Pamper Hand Shower 
Kit’ SEPSHCCS 7.5 L/min 

Shower Heads (Type 2) ‘Brewer Econo Shower Kit’ 
BC1011CP 5.5 L/min 

Indoor taps (all) ‘Hansa Prada Green’ 4.5 L/min 

H3.3.4.3 Compliance Criteria for Rainwater Harvesting 

Rain water is harvested from roof run-off for use in WC flushing, showers and hand-wash basins. Rainwater 
tanks are installed with a total storage volume of 21,000L. 

The rainwater harvesting and re-use system is to comply with the relevant national and DHS guidelines. 

H3.3.4 WAT-1 OCCUPANT AMENITY POTABLE WATER EFFICIENCY 

H3.3.4.2 Compliance Criteria for Occupant Amenity Fixtures and Fittings 

The following water consumption limits are to be adhered to for fixtures and fittings:

Fittings Selected Product Maximum Water Consumption

Toilet Cisterns ‘Jets Vacuum Toilet Standard SA’ 0.5 L/flush

Urinals No urinals n/a 

‘Brewer Pamper Hand Shower Shower Heads (Type 1) 7.5 L/minp
Kit’ SEPSHCCS

‘Brewer Econo Shower Kit’ Shower Heads (Type 2) 5.5 L/minBC1011CP

Indoor taps (all) ‘Hansa Prada Green’ 4.5 L/min
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H9.3 SIGNAGE 

All pipes carrying rainwater throughout the building shall be clearly labelled with “RAINWATER – DO NOT 
DRINK” along the entire length in easy to read lettering and contrast in accordance with AS/NZS 3500 
National Drainage and Plumbing Code.

Every point of rainwater use shall be provided with an approved label stating the following “RAINWATER, 
DO NOT DRINK” or where used for toilet flushing, “RAINWATER”. 

H9.4 RAINWATER HARVESTING SYSTEM 

Provide a Rainwater Harvesting System comprising the following items.  For additional detail on this system, 
refer to the hydraulic drawings. 

The work to be performed under this Contract comprises the provision of all materials, equipment and labour 
and the performance of all operations of whatever kind necessary for the complete and proper construction 
of the works associated with the proposed design of the Rainwater Harvesting System. 

Rainwater from the rainwater storage tank shall be used for toilet flushing, hand washing, washdown, 
showering and dishwashing purposes only.  This system shall require towns’ main backup supply in the 
event of power failure, system failure or no available rainwater. 

The rainwater system shall comprise of a rainwater collection tank with water level indicator, stormwater 
pipe-work reticulation from downpipe to tank, water filtration and disinfection system, first flush device, 
booster pump, mains back up supply and overflow connections to stormwater drains. 

Rainwater system shall be installed by a registered and licensed Plumber in the state where the works are 
proposed to be constructed. The Installation must comply with all relevant Municipal Council requirements, 
EPA requirements, Health Act 1958, Building Act 1993, Planning and Environment Act 1987, Occupational 
health and Safety Act 2004, Food Act 1984, Plumbing industry Commission Technical information, 
Rainwater tank design and installation handbook HB230-2006 published by the Australian Rainwater 
Industry Development Group, A.S. 3500, A.S./NZS 2179, A.S./NZS 4766. The contractor shall take all care 
to avoid any cross connections between the mains cold water reticulation and treated rainwater reticulation.  
If cross connections do occur, the problem shall be rectified by the contractor at the contractor’s own 
expense.

The rainwater system shall be installed and maintained in accordance with the DHS "rainwater use in urban 
communities" guidelines.  

The hydraulic contractor shall be responsible for documenting the rainwater risk management plan as per 
DHS guidelines (included in the maintenance manual), updating the plan and providing maintenance of the 
system in accordance with the management plan for the defects liability period.   

The Hydraulic Services Contractor shall be responsible for providing the end user with system operation 
training prior to hand over, outlining the intended use of the rainwater harvesting system and it's associated 
equipment and limitations. Guidelines for this training shall be clearly described in the operation and 
maintenance manual for this project.  

H9.5 FIRST FLUSH TREATMENT DEVICE 

Provide and install the first flush device as part of the Rainwater Harvesting System to the following 
requirements: 

� The first flush device shall be sized to the roof area the rainwater is collected from.  See drawings 
for more information 

H9.4 RAINWATER HARVESTING SYSTEM 

Rainwater from the rainwater storage tank shall be used for toilet flushing, hand washing, washdown,
showering and dishwashing purposes only.  This system shall require towns’ main backup supply in the 

g g, g, ,
g g p p y y

event of power failure, system failure or no available rainwater. 

The rainwater system shall comprise of a rainwater collection tank with water level indicator, stormwater y p ,
pipe-work reticulation from downpipe to tank, water filtration and disinfection system, first flush device,p p p p y
booster pump, mains back up supply and overflow connections to stormwater drains.
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� The first flush waste shall be connected to the stormwater or sewer drain. 

� Installation of the device shall be to the requirements of the manufacturer. 

H9.6 RAINWATER STORAGE TANK 

The rainwater storage tank shall comprise of 2 off bladder tanks as supplied by Flexitanks or equal 
approved.  The contractor shall ensure that these tanks are manufactured from polyethylene or approved 
NON-PVC material. As a condition of the Green Star requirements of the project, the use of PVC-containing 
materials for any hydraulic services application, including storage tanks, must be avoided.  These tanks shall 
fit in 2 off 3.5m x 3.0m x 1.0m high in-ground concrete structures designed to fully support their weights.  The 
top of the bladder tanks shall not exceed the top level of the surrounding floor slab.   

The inlet to the bladder tanks shall be via 100 dia branches with isolating valves taken off the main 150 dia 
downpipe.  The isolation valves shall be utilised if the bladder tanks are required to be taken offline.  The 
connections to the bladder tank shall be installed in such a way to minimise movement of pipes as the 
bladder tank fills and empties.  If this cannot be avoided, then it is recommended that flexible fittings are 
utilised. 

After the tank inlet, the continuation of the rainwater downpipe shall become the rainwater tank overflow 
pipe.  

Refer to the hydraulic drawings for details on the rainwater tank outlet.   

The air release fitting on the bladder tanks shall be connected into the 150 dia rainwater tank overflow pipe. 

Moisture sensors shall be fitted into designated areas as shown in the detailed drawings.  The moisture 
sensor shall be connected to the central BMS.  An alarm shall signal from the BMS if moisture is detected.  

H9.7 RAINWATER TREATMENT SYSTEM 

Booster pump and water filtration and disinfection unit system package shall be as a Davey Model No. 
ASHM60-10RB or equal approved.  The rainbank model on the packaged treatment system shall be the 
latest available that can handle up to 850kPa town’s main pressure. 

Connect multitrode level sensor to control booster pump on/off function dependent on water levels in 
rainwater bladder tanks. 

H9.8 SYSTEM ASSESSMENT 

For risk management to be effective it requires the identification of all potential hazards, their sources and 
hazardous events and an assessment of the level of risk posed by these hazards.  Hazards can range from 
microbial, chemical, physical or radiological which can potentially lead to causing harm. 

Table 1 includes the list of hazards, their sources, hazardous events and potential risks.  Any new identified 
risks during construction or operation of the system should be added to this list by the contractor. 

The contractor must ensure to include this information and any other requirements in the detailed 
maintenance programme and rainwater risk management plan which is handed over to the owner. 

Table 1 System Assessment (hazard identification and control template extracted from “Rainwater 
Use in Urban Communities - Guidelines for Non-drinking Applications in Multi-residential, 
Commercial and Community Facilities”, 2007 DHS VIC) 

H9.6 RAINWATER STORAGE TANK

The rainwater storage tank shall comprise of 2 off bladder tanks as supplied by Flexitanks or equalpp y q
these tanks are manufactured from polyethylene or approved

g p
approved.  The contractor shall ensure that p y y pp
NON-PVC material. As a condition of the Green Star requirements of the project, the use of PVC-containing

pp
q p j g

materials for any hydraulic services application, including storage tanks, must be avoided.  These tanks shall y y pp g g
fit in 2 off 3.5m x 3.0m x 1.0m high in-ground concrete structures designed to fully support their weights.  The g g g y
top of the bladder tanks shall not exceed the top level of the surrounding floor slab.  
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Hazards Hazardous event Typical control 
measures 

Monitoring Corrective actions 

to ensure compliance 

   Inspect distribution system 
for cross connections to 
drinking water supply or 
connections to 
inappropriate uses 

Rectify any 
inappropriate 
connections 

  Ensure backflow 
prevention protects 
drinking water supply 
at any drinking water 
back-up to rainwater 
system and complies 
with Australian 
Standards 

Inspect backflow 
prevention system, as per 
manufacturer’s advice and 
Australian Standards 

Repair or replace as 
appropriate 

H9.9 RAINWATER SYSTEM MANAGEMENT DURING DEFECTS LIABILITY 
PERIOD  

This section deals with the responsibilities of managing the Rainwater System during the defects liability 
period in accordance with “Rainwater Use in Urban Communities - Guidelines for Non-drinking Applications 
in Multi-residential, Commercial and Community Facilities”, 2007 DHS VIC and this specification. This
management responsibility must be outlined and included together with the operation and maintenance 
manual provided by the Hydraulic Contractor. 

In addition, a copy of the “Rainwater Use in Urban Communities - Guidelines for Non-drinking Applications in 
Multi-residential, Commercial and Community Facilities”, 2007 DHS VIC shall be included in the 
maintenance documentation to provide to the owner.  This guideline may be found on the following website:  

http://www.health.vic.gov.au/environment/water/tanks.htm 

H9.9.1 ROLES AND RESPONSIBILITIES 

The Hydraulic Contractor has the responsibility of maintaining and operating the rainwater system during the 
defects liability period.  In cases where a number of individuals/organisations share the responsibilities of 
maintaining and operating the rainwater system, then their responsibilities should be clearly documented.  

The Hydraulic Contractor shall be adequately trained to understand the operation and risks associated with 
the rainwater system or alternatively he shall employ an Expertise Sub Contractor to fulfil this responsibility 
during the defects liability period. 

After the defects liability period has ended, the owner of the rainwater system shall take on responsibility of 
maintaining the system in accordance with the DHS “Rainwater Use in Urban Communities” guidelines. 
Alternatively the owner of the rainwater system may employ the services of a contractor to fulfil this 
responsibility.
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H11. SANITARY GREYWATER RE-USE SERVICES 

H11.1 GENERAL 

All sanitary grey water collected in the greywater pit shall either overflow to the sewer drain or be pumped via 
a submersible sump pump to the reed planter beds.  All greywater wastes entering the greywater pit shall be 
screened from all hair, lint and the like.  Refer to the Hydraulic Drawings. 

The single submersible pump shall provide a duty of 60 litres per minute at 200kPa and be programmed to 
run for 1 minute at 30 minute intervals supplying untreated greywater to the reed planter beds as shown on 
the drawings.  The submersible pump shall be installed complete with control panel, stainless steel level 
sensor probes (off/on/high level alarm), flexible piping/valves and lifting chain as supplied by BKB Pumps & 
Tanks or equal approved supplier. 

The manual control valves shall be installed within the floor services area and at each point of supply to the 
reed planter beds as shown on the hydraulic drawings.  Each manual control valve shall be 15mm 2/2 
Diaphragm Valve: Manual Operation, Stainless (Product ID 435289) as supplied by Burkert or equal 
approved.  The control valve shall be adjusted during commissioning to ensure all supply points on every 
level have been tested to show a similar flow rate.  Once these control valves have been adjusted, there is 
no requirement to readjust at a later stage unless the greywater submersible pump has been replaced. 

H11.2 SIGNAGE 

All pumped greywater waste shall be clearly identified as “UNTREATED GREYWATER WASTE” along its 
entire length with easy to read and contrasted lettering.   

H11. SANITARY GREYWATER RE-USE SERVICES 

All sanitary grey water collected in the greywater pit shall either overflow to the sewer drain or be pumped via y g y g y p p p
a submersible sump pump to the reed planter beds.  All greywater wastes entering the greywater pit shall be p p p p g y
screened from all hair, lint and the like.  Refer to the Hydraulic Drawings.

The single submersible pump shall provide a duty of 60 litres per minute at 200kPa and be programmed tog p p p y p p g
run for 1 minute at 30 minute intervals supplying untreated greywater to the reed planter beds as shown onpp y g g y p
the drawings.  The submersible pump shall be installed complete with control panel, stainless steel level g p p p p ,
sensor probes (off/on/high level alarm), flexible piping/valves and lifting chain as supplied by BKB Pumps &p ( g
Tanks or equal approved supplier. 
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H12. VACUUM PLANT  

H12.1 GENERAL 

The vacuum plant system is to be installed complete with all necessary piping, fittings, break tank, vents and 
associated items, testing and all other works as indicated on the drawings in accordance with AS 3500, the 
requirements of the industry plumbing commission and manufacturer’s requirements.  

The works incorporate the installation of the following elements: 

� Installation of a single continuous 230V vacuum plant (Jets Model Number CVS 230V)  

� Installation of a single backup 12V vacuum on demand plant (Jets Model Number VOD 12V) to 
be powered by battery.  This vacuum unit shall be connected to the main vacuum system and 
shall only come online if there is a fault with the 230V vacuum unit or a power failure. 

� Installation of a break tank to accept vacuum waste and be used to separate the liquid/solid 
waste from air.  The break tank shall come complete with a 100 diameter sized vent to roof, 
inlet/outlet/drain connections, gas tight access lid and level sensor.   

� Installation of a single positive displacement pump (Model: Mono CP11 as supplied by BKB 
Pumps & Tanks) to transfer vacuum waste from the break tank to the anaerobic digester.  The 
transfer pump shall operate in such a way that it does not come online each time waste enters 
the break tank.  It is preferable that the transfer pump operates when waste levels in the break 
tank are stable and have built up over at least a few hours.  It is expected that levels in the break 
tank may fluctuate and provide inaccurate level readings when a high volume of vacuum air 
enters the break tank with each inflow and therefore the control panel should be able to 
differentiate when this occurs.  The control panel shall provide an alarm for any fault conditions. 

The vacuum plant system is to be installed complete with all necessary piping, fittings, break tank, vents and p y p y p p g g
associated items, testing and all other works as indicated on the drawings in accordance with AS 3500, theg g
requirements of the industry plumbing commission and manufacturer’s requirements. 

Installation of a single backup 12V vacuum on demand plant (Jets Model Number VOD 12V) to g p p ( )
be powered by battery.  This vacuum unit shall be connected to the main vacuum system andp y y
shall only come online if there is a fault with the 230V vacuum unit or a power failure. 

Installation of a single continuous 230V vacuum plant (Jets Model Number CVS 230V)  
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H13. ANAEROBIC DIGESTER (BIOGAS) PLANT  

H13.1 GENERAL 

The anaerobic digester (biogas) plant shall accept vacuum sewer waste from all toilet fixtures through a 
break tank.  The break tank shall be open to atmosphere via an appropriately sized vent in order to maintain 
atmospheric pressure in the break tank. 

The vacuum sewer waste in the break tank shall drain by gravity through a trap to the anaerobic digester 
tank. 

The anaerobic digester tank shall process the waste over a 20+ day period.  The waste contents within the 
tank shall be mechanically stirred at intervals to keep all wastes uniform.  Waste contents from the anaerobic 
digester tank shall automatically overflow through a trap to the sewer drain. 

Biogas formed within the anaerobic digester tank shall be collected within the tank to a maximum pressure of 
3kPa and supplied up to the domestic hot water plant situated on the roof.  A pressure relief vent valve shall 
be installed at roof level to ensure the pressure of the system does not exceed 5kPa. 

Commissioning of the system will require ‘seed’ bacteria from a municipal wastewater treatment plant 
anaerobic digester to inoculate the system.  This shall be organised and obtained by the contractor. 

H13.2 EQUIPMENT 

The anaerobic digester unit shall be a pre-packaged plant prefabricated by the manufacturer prior to 
installation on site.  The hydraulic contractor shall connect vents, pressure relief valves, traps, H2S filters, 
biogas pipe and drainage connections to the unit upon installation.  Refer to drawings for further details. 

The release vent shall have an isolated bypass fixed around the pressure relief valve. 

The anaerobic digester unit shall comprise of the following: 

� Fibreglass or 316 stainless steel gas tight body 

� Mixer impeller with shaft and motor.  Motor to be installed on exterior.  Provide correct sealing to 
ensure connections are gas tight.  The motor will need to be supported with brackets. 

� Provide and fix pressure sensor onto unit or biogas pipe to monitor pressure levels and display on 
control panel. 

� Provide level sensors and alarms for high and low liquid waste levels in tank unit 

� Provide gas tight sealed manhole for access 

� All inlet/outlet connections as shown on drawings, including the provision of traps 

� Control panel 

The biogas supply to the hot water unit shall comprise of the following: 

� Install pressure regulator on biogas pipe at roof level to regulate biogas pressure to the hot water 
unit. 

H13. ANAEROBIC DIGESTER (BIOGAS) PLANT  

The anaerobic digester (biogas) plant shall accept vacuum sewer waste from all toilet fixtures through ag ( g ) p p g
break tank.  The break tank shall be open to atmosphere via an appropriately sized vent in order to maintainp
atmospheric pressure in the break tank. 

The vacuum sewer waste in the break tank shall drain by gravity through a trap to the anaerobic digester 
tank. 

The anaerobic digester tank shall process the waste over a 20+ day period.  The waste contents within theg p y p
tank shall be mechanically stirred at intervals to keep all wastes uniform.  Waste contents from the anaerobic y p
digester tank shall automatically overflow through a trap to the sewer drain.
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0581 Signs and display 96 
0612 Cementitious toppings 102 
0621 Waterproofing – wet areas 103 
0631 Ceramic tiling 108 
0641 Applied wall finishes 116 
0651 Resilient finishes 121 
0652 Carpets 126 
0671 RESENE painting 133 

0169 Green star – office as built Requirements 4



GENERAL 0169 Green star – office as built Requirements

 

© studio505 (July2009) Grocon Developments ‘Pixel’ Building (Building 9) 11 

 
� 8  bicycle storage ‘hoops’ located on the pavement area to the South of the building; The 

selected bicycle rack is: 
 Manufacturer: Securabike or equivalent approved by the Developer 
 Model/Type: BR00B (Bicycle Hitching Rail –Fixed Base Plate) 
� 8 secure ‘box’ lockers which are adequately sized to accommodate normal office clothing are 

provided. The selected storage locker is: 
 Custom made joinery units refer to architectural drawing 6100.   
 Minimum internal dimensions of 800mm High by 250mm Wide. 
  In accordance with AS 2890.3 

� 2 showers with adjacent change facilities are provide on the Ground Floor adjacent to the 
secure bicycle storage area. 

 

2.7 WAT-1 OCCUPANT AMENITY WATER

The following hydraulic fixtures and fittings have been selected for the project: 
 

� All Toilets: NO ALTERNATIVE ALLOWABLE FOR THIS ITEM 
                                     Product: “Jets Vacuum Toilet – Standard AS” supplied by building owner 
                                     Flow Rate: 0.5L/flush 

                              WELS Rating: n/a 
 
 EQUAL OR EQUIVALENT ALTERNATIVES MAY BE SOUGHT FOR THE  
 HAND SHOWERS, SHOWERS ANDTAPS, AS LONG AS THEY MEET 
  THE FLOW RATING AS LISTED.  FOLLOWING APPROVAL BY THE 
  DEVELOPER. 

 
� Hand Showers:      Product: “Brewer Pamper’ Hand Shower Kit” 
                                     Flow Rate: 7.5 lpm 
                                    WELS Rating: 3-Star 
� Showers: 
                                     Product: “Brewer Shower ZTherapy Econo Shower” 
                                     Flow Rate: 5.5 lpm 
                                    WELS Rating: 3.5-Star 
� All Taps: 
                                     Product: “Hansa Prado Neu Green” Mixer 
                                     Flow Rate: 4.5 lpm 
                                    WELS Rating: 6-Star 

 

2.8 MAT-3 REUSED MATERIALS

The following materials will be sourced and reused within this project:
 � Tasman Access Floors: Only reused Tasman Access Floors will be supplied and installed on 

this project. This includes both the access floor tiles and the associated pedestals. The 
quantity of reused access flooring is equal to approximately 1 007m2.  

The contractor is to ensure that evidence of reuse is provided, such as purchase receipts of items 
purchased from a second-hand retailer or removalist inventory of previous location of the 
item/material/product.  

�    External Sunscreens : Only reused external sunscreen materials will be supplied and installed on 
this project. The quantity of external sunscreen is equal to approximately 925m2.  

2.7 WAT-1 OCCUPANT AMENITY WATER

The following hydraulic fixtures and fittings have been selected for the project:

All Toilets: NO ALTERNATIVE ALLOWABLE FOR THIS ITEM�

Product: “Jets Vacuum Toilet – Standard AS” supplied by building owner
Flow Rate: 0.5L/flush
WELS Rating: n/a

EQUAL OR EQUIVALENT ALTERNATIVES MAY BE SOUGHT FOR THE 
HAND SHOWERS, SHOWERS ANDTAPS, AS LONG AS THEY MEET
THE FLOW RATING AS LISTED. FOLLOWING APPROVAL BY THE
DEVELOPER.

Hand Showers: Product: “Brewer Pamper’ Hand Shower Kit” �

Flow Rate: 7.5 lpm
WELS Rating: 3-Star

Showers:�

Product: “Brewer Shower ZTherapy Econo Shower”
Flow Rate: 5.5 lpm

WELS Rating: 3.5-Star
All Taps:�

Product: “Hansa Prado Neu Green” Mixer
Flow Rate: 4.5 lpm

WELS Rating: 6-Star
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Wall bar shower kits
- slide rails

Pamper
•Chrome SEPWBCCS
•3 star WELS 7.5lpm

Booster
•Chrome TBOWBC
•3 star WELS 7.5lpm

•Abs hand piece, 3 functions
•Mains water pressure required
•Brass wall bar/slider 700mm length
•Brass double interlock hose
•Rotondo water supply elbow -brass

Pacifer
•Chrome PHSWB

•Brass hand piece, white 
porcelain grip

•Brass wall bar/slider 700mm length
•Brass double interlock hose
•Tubes water supply elbow -brass

Saturating
spray. 

SPRAY
FUNCTION

•Showers on a wall bar/rail offer adjustable height function for adults or children where the hand piece can be moved easily up and
down the bar/rail. The hand piece is easily removed during showering to clean and massage the body or clean the shower recess.

Limited stocks

MistFull Saturating

SPRAY FUNCTIONS

Massage

•Abs hand piece, 
5 functions

•Mains water pressure 
required

•Brass wall bar 700mm 
length, brass 
slider/mounts and
abs soap dish available 
in new style 

•Brass double interlock 
hose

•Tubes water supply 
elbow -brass

Aeration

Full Booster
Spray

SPRAY FUNCTIONS

Massage Booster/
Aeration

Massage/
Aeration

Page 21

New style
available

early 2010

Shower time-Brewer therapy time.

SHOWERS & SHOWER ACCESSORIES

shower therapy
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Head showers

- on fixed small ball jointed wall arms

Omega deluxe 
•Chrome ODC

Single Saturating
Spray

SPRAY
FUNCTION

•All brass, ball jointed head 
•150mm reach, 35mm head ød

•Brass, ball jointed head and arm 
for confined spaces

•130mm reach, 56mm head ød

Limited stocks

Omega jumbo 
•Chrome OJC

Scatola deluxe 
•Chrome SDC

Cascade/45˚ arm 
•Chrome ST56AC
•0 star WELS 9lpm

The Incredible Econo - Mini Head
•Chrome BC1011CP
•3 star WELS 5.5lpm

Anti Vandal 
•Chrome SKAVC
•Stainless steel SKAVSS

Refresher 2 or Refresher 3/fixed 
deluxe arm 
•Chrome 2F Head A2HC

Arm SKEDC
•Chrome 3F Head A3HC

Arm SKEDC

Pamper/fixed deluxe arm 
•Chrome Head SEPSHCCS

Arm SKEDC
•3 star WELS 7.5lpm

•All brass, ball jointed head 
(larger version of omega deluxe 
with rub clean points).

•185mm reach, 50mm head ød

•All brass, ball jointed “square” 
(geometric) style head

•150mm reach, 40mm head ød

Single Saturating
Spray

SPRAY
FUNCTION

Single Saturating
Spray

SPRAY
FUNCTION

Full Spray

SPRAY
FUNCTION

Full Saturating

SPRAY
FUNCTIONS

•Mains water pressure required
•Brass deluxe arm
•ABS head, brass ball jointed, rub 
free points, tab function change

•140mm reach, 85mm heads ød

Stimulator/fixed deluxe arm 
•Chrome
Head SEADCH
Arm SKEDC

•Mains water pressure required
•Brass deluxe arm
•ABS head, brass ball jointed rub free points
•Five function

•Mains water pressure required
•Brass deluxe arm
•ABS head, brass ball jointed, rub free points,
tab function change

•140mm reach, 100mm head ød

•ABS head and arm 
brass ball jointed, 
rub free points, on 
small abs arm 
for confined spaces

•130mm reach

•All brass mini ball jointed head
•5.5 lpm water flow 
incredible economy

•55mm reach, 30mm head ød

•All brass or stainless steel, 
commercial quality, 
anti vandal wall fitting for 
indoor or outdoor use

•70mm reach, 35mm head ød

Sprayfresh/45˚ arm 
•Chrome TSF45C-Head/Arm
•Head only TSFHDC
•Arm only ST45C
•3 star WELS 7.5lpm

Limited
Stocks

Single Spray

SPRAY
FUNCTION

Mist

Massage

Full Saturating

SPRAY
FUNCTIONS

Massage

3F Combo

Single Spray

SPRAY
FUNCTION

Single Spray

SPRAY
FUNCTION

Combo
Full/Aeration

Full Saturating
Spray

SPRAY FUNCTIONS

Massage Aeration

Combo
Full/Massage

Available 
early 2010

Page 9

New style
available

early 2010

Shower time-Brewer therapy time.

SHOWERS & SHOWER ACCESSORIES

shower therapy



Murano

Stela

Designo

Ronda

Cuisine

Mix

Disc

Sublime

Vantis

Vantis Pin

Vantis Loop

 Prado

Prado Sink Mixer

Prado Green Sink Mixer

Prado Basin Mixer

Prado Green Basin Mixer

Prado Bidet Mixer (Pop Up 
Waste)

Prado Shower Mixer

Prado Shower Mixer (With 
Diverter)

Polo

Kitchen

Shower Systems

Shower Sets

Handshowers

Overhead & Body Showers

Shower Rails & Parts

Shower Elbows & 
Connections

Bath & Spa Components

Care & Commercial

Domestic TMV

New Releases

Prado Green Basin Mixer 

Fixed cast outlet with flow 
control aerator

Utilises flexible hose 
installation (15mm) 

Features Hansa ECO 4.6 
Control Cartridge 

15 Year Warranty on 
Control Cartridge

Adjustable flow rate and 
temperature limiter

Maximum Surface 
Thickness = 40mm

Projection = 123mm

WELS Water Efficiency 
Rating 6-Star (<4.5 l/min)

Finish Product code Status

Chrome 014222430037 S

Status code legend

Stocked item S

Special order (4-6 weeks) O

Indent, Non returnable (6-
10 weeks)

I

Project line only P

Page 1 of 1Hansa Taps

23/11/2009http://www.hansataps.com/
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GRO101-H001 LEGEND OF SYMBOLS, GENERAL NOTES,
SCHEMATIC & DETAILS

GRO101-H002 HYDRAULIC SERVICES
SEWER & STORMWATER DRAINAGE
GREY WATER & PUMPED GREY WATER
& VACUUM SYSTEM

GRO101-H003 HYDRAULIC SERVICES
WATER SERVICES

GRO101-H004 HYDRAULIC SERVICES
DETAILS SHEET

GRO101-H005 HYDRAULIC SERVICES
DETAILS SHEET

DRAWING SCHEDULE

PROPOSED COLD WATER SERVICE
PROPOSED HOT WATER SERVICE

PROPOSED NATURAL GAS

PROPOSED BIO GAS

EXISTING VENTS

PROPOSED SEWER DRAIN/WASTE
PROPOSED RAINWATER
EXISTING HOT WATER SERVICE
EXISTING COLD WATER SERVICE

EXISTING SEWER DRAIN/WASTE

LEGEND

PROPOSED GREASY VENT

S

THERMOSTATIC MIXING VALVE TMV

RW

SINK

DISHWASHER

WATER CLOSET

Sk

DWM

WC

RELIEF VENT

UNPLASTICIZED POLYVINYL CHLORIDE

VERTICAL WASTE
VERTICAL VENT

WASTE

VENT

TO BELOW
TO ABOVE

HOT WATER UNIT

UPVC

VW

W

VV
V

T/B

T/A

RV

HWU

FROM BELOW
FROM ABOVE

FLOOR WASTE GULLY

DRAINAGE VENT
CAST IRON PIPE

CHECK VALVE

COLD WATER
COPPER

BASIN
BOILING WATER UNIT

F/A
F/B

DV

FWG

CW
Cu
CIP

CV

Bsn

BWU

ABBREVIATIONS

HOT & COLD WATER SERVICES

SANITARY PLUMBING NOTES

�� �BUILDER SHALL SEAL OFF ALL PIPE PENETRATIONS.

2. THE CONTRACTOR SHALL PROVIDE A DUST FREE ZONE DURING CONSTRUCTION AND ALL
EXCESSIVE

          NOISY WORKS SHALL BE DONE AFTER NORMAL BUSINESS HOURS.

3. THE CONTRACTOR SHALL ALLOW TO REMOVE CEILING AND WALL WHERE REQUIRED FOR
ACCESS AND

          LATER MAKE GOOD TO CEILING AND WALLS.

4. ALL PLUMBING WORKS IN TENANCY CEILING SHALL BE DONE AFTER NORMAL BUSINESS
HOURS. THE CONTRACTOR MUST SEEK PERMISSION AND APPROVAL WITH TENANTS PRIOR
TO WORK COMMENCE.

BUILDERS WORK

AIR ADMITANCE VALUE
AAVABOVE FINISH FLOOR LEVEL

A.F.F.L

CEILING SPACE C/S

EXISTING EX

HIGH LEVEL H/L

THERMOSTATIC MIXING VALVE TMV

1. ALL WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH LOCAL AUTHORITY
REGULATIONS AND AS/NZS3500.

2. ALL WASTE PIPES SHALL BE UPVC EXCEPT FOR TRADE WASTE APPLICATION
WHERE HDPE SHALL

         BE INSTALLED. EXPOSED WATER PIPES SHALL BE 70//30 BRASS CHROME PLATED.
         EXTENSION TO EXISTING PIPE SHALL MATCH EXISTING PIPE MATERIAL.

3. CONCEAL ALL PIPES WHERE POSSIBLE WITHIN DUCTS, WALLS, CEILING AS
DETAILED ON THE

          DRAWINGS.

4. TRADE CONTRACTOR SHALL PROVIDE AND FULLY INSTALL ALL FIXTURES AND
FITTINGS AS

         SPECIFIED BY THE ARCHITECT.

5. ALLOW FOR CONNECTION OF NEW PIPWORK TO EXISTING PIPEWORK INSTALLED IN
STAGE 1 WORKS.

1. ALL WORKS SHALL BE CARRIED OUT IN ACCORDANCE WITH LOCAL AUTHORITY
REGULATIONS
AND AS/NZ53500.

2. MINIMUM WATER SUPPLY PIPING SHALL BE 20mm WITH 15mm BRANCHES TO INDIVIDUAL
FIXTURES AND HOSEBIBS UNLESS NOTED OTHERWISE. MAXIMUM LENGTH OF 15mm
BRANCHES SHALL BE 2 METRES.

3. ALL HOT WATER PIPES, EXPOSED JOINTS AND BENDS MUST BE INSTALLED WITH
APPROVED 25mm THICK "ARMAFLEX" THERMAL INSULATION WHERE PIPEWORK IS
INSTALLED EXTERNALLY TO BUILDING, INSULATION SHALL BE METAL CLADDED WITH ZINC
ANNEAL SPRING OVER THE
INSULATION IN ONE PIECE WITH 32mm LAPS & FASTENED WITH APPROVED ZINC PLATED
SELF TAPPING SCREWS.

4. HOT AND/OR COLD WATER SUPPLY BRANCHES CONNECTING TO APPLIANCES SHALL BE
PROVIDED WITH PRESSURE LIMITING VALVES, STOP VALVES, STRAINERS/FILTERS AND ALL
OTHER NECESSARY FITTINGS AS REQUIRED BY THE APPLIANCE MANUFACTURER.

BUILDING 9
FORMER CUB SITE

CNR BOUVERIE & QUEENSBERRY ST
HYDRAULIC SERVICES

HWFPROPOSED HOT WATER FLOW
HWRPROPOSED HOT WATER RETURN

FSPROPOSED FIRE SERVICE

HOT WATER RETURN HWR
HOT WATER FLOW HWF

FIRE SERVICE FS

FIRE HOSE REEL FHR
FIRE HYDRANT HYD SHOWER SHR

EXISTING WATER MAIN
EXISTING SEWER MAIN SM

WM

VSPROPOSED VACUUM SYSTEM
PGWPROPOSED PUMPED GREY WATER

STORMWATER

PUMPED GREY WATER PGW

GREY WATER GW

GWPROPOSED GREY WATER

GAS METER TO BE INSTALLED IN ACCORDANCE WITH AS 5601.  THE GAS METER MUST LEAVE 1m
CLEARANCE FROM OTHER SERVICES AND THE ENCLOSURE MUST BE FULLY VENTILATED VIA
INSTALLING A LOVERED DOOR TO THE CUPBOARD.

GAS SERVICES

TRWPROPOSED TREATED RAIN WATER

G

PRESSURE RELIEF DRAIN
EXTENDED TO TUNDISH WITH
VISIBLE OUTLET.

GAS STORAGE
HOT WATER UNIT

GALVANISED IRON
DRIPTRAY GRADED
TO DRAIN

RECYCLED
TIMBER SLATES.

50Ø DRAIN FROM
DRIPTRAY TO WASTETUNDISH

EXPANSION CONTROL
VALVE WITH DRAIN
TO WASTE

PRESSURE REDUCING
VALVE WHEN REQUIRED

DHW RETURN
TO HWS.

MAIN HOT WATER
SUPPLY TO
FIXTURES.

IN-LINE CIRCULATING
PUMP AS SPECIFIED

WATER SUPPLY TO
HOT WATER UNIT

100mmØ RISER SHAFT WITH 100Ø
BRASS SCREWED INSPECTION
COVER INSTALLED FLUSH WITH
FLOOR SLAB LEVEL.

FLOOR FINISH TO & REMOVABLE
COVER TO ARCHITECTURAL
DETAILS BY BUILDER.

CONCRETE
SLAB ON
GROUND

MAIN SEWER DRAIN

EXPOSED WINDOW WETTING SPRINKLER
NOT TO SCALE

MODEL 'WS' TYCO
WINDOW WETTING
SPRINKLER

SPRINKLER PIPEWORK

BAND BEAM
BOLTED FROM
UNDERNEATH

BOLTED CLIP

SPRINKLER C/W HEAT COLLECTOR PLATE
NOT TO SCALE

100mm RADIUS
120mm RADIUS

SPRINKLER HEAD
25mm BELOW OPENING

SPRINKLER DROPPER

HOLE IN PRECAST 25Ø PIPE
SEALED WITH SILICON SEALANT

HEAT COLLECTOR PLATE

INTERNAL (INDOOR)

EXTERNAL (OUTDOOR)

8Ø MOUNTING
BOLT HOLE ( 3 OFF)

WINDOW OR
DOOR FRAME

SPUN NATURAL ANODISED
ALUMINIUM CONED HEAT
COLLECTOR PLATE FABRICATED
FROM 1.5mm ALUMINIUM

SPRINKLER SERVICE
RANGE PIPE

HEAT COLLECTOR

NATURAL
GAS SUPPLY

FLUE TO ATMOSPHERE
AS PER AS 5601

25,000Lt
RAINWATER TANK

WATER
TREATMENT

BIOGAS VACUUM
SYSTEM

GROUND FLOOR

1ST FLOOR

2ND FLOOR

3RD FLOOR

GREEN ROOF

RW
RW

RW
RW

RW
RW

S S S S

S
S

GW
GW

HW
R

HW
R

HW
R

HW
R

HW
R PG

W
PG

W
PG

W

TR
W

TR
W

TR
W

GW
GW

GW
GW

FROM WC'S

VS
VS

VS

VS

BG
BG

BG
BG

BG
BG

REED BED

REED BED

REED BED

SCREENING
FILTER

HWU

TRW TRW

FROM TO WC'S

FROM WC'S

TO WC'S

FROM WC'S

TO WC'S

FROM WC'S

TO WC'S

S
S

S
S

FROM

SSSSS

TO SK

RO

25Ø PUMPED GW
TO REED BEDS

PGW PGW PGW PGW

GW DRAINAGE

FROM CW MAIN

TO SEWER MAIN

REED BED

TRW TRW TRW TRWTRW

SK
SHR'S/BSN'S

TO
SHR'S/BSN'S

TO
SHR'S/BSN'S

TO SK

TRW

TO
BSN'S

FROM
SK

FROM
BSN'S

FROM
BSN'S

FROM
SK

FROM
SK

TO SK

TRW

BSN'S
TO

TO SK

TRW

BSN'S
TO

FROM
BSN'S

TRW
HW

F
HW

F
HW

F
HW

F
HW

F
HW

F

HWF
TRW

HWR

TRW
TRW

TRW

BG

M

M = WATER METER CONNECTED TO BAS

M
M

M

M

M

M

SW OVERFLOW

BIOGAS
SUPPLY

G G G G

G
G

G
G

G

G

FROM NG MAIN

SHR METER

SHR METER

VA
CU

UM
 V

EN
T

M

RANGE PIPE IN FALSE
FLOOR SPACE ABOVE

CONTRACTOR TO ACCURATELY
LOCATE PENETRATION IN CORRECT
LOCATION TO SUIT SPRINKLER
LAYOUT REQUIREMENTS & FIRE RATE
PENETRATIONS

900 x 900 GW PIT,
1300 DEEP

FIRE BOOSTER &
WATER METERS

RAINWATER
FILTERS & PUMPS

RAINWATER TANKS

GAS
METER
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NOT TO BE USED FOR CONSTRUCTION

205 QUEENSBERRY STREET
CARLTON VIC 3053

STRUCTURAL

ARCHITECT

CLIENT

SERVICES CONSULTANT

HYDRAULIC SERVICES
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1

Shane Esmore

From: Henrietta Flisak
Sent: Tuesday, 27 October 2009 10:20 AM
To: Shane Esmore
Subject: FW:

As requested, please refer below. 

Regards, 

Henrietta 

From: Jimmy Wiranto [mailto:jwiranto@citywestwater.com.au]  
Sent: Tuesday, 27 October 2009 10:19 AM 
To: Henrietta Flisak 
Subject:

Hi Henrietta, 

For property 205-209 Queensberry street. Carlton. As discussed, we are going to issue a 2 years trade waste consent 
upon completion of the building.  
And we will review the agreement if the anaerobic digester system has fail and blockages occur in our system.  

City West Water has also been informed and agreed that greywater from showers and hand basin will be used to 
irrigate the planter boxes and greasy waste from kitchen area will discharge to sewer to assist the flow for the 
anaerobic digester. 

 
 
Thank You 

Jimmy Wiranto 
Trade Waste Consultant 
CITY WEST WATER LTD 
Ph   : 9313 8567 
Fax : 9313 1083 
Mob: 0429 380 320 
jwiranto@citywestwater.com.au 
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Green Star - Office Design v3

Potable Water Calculator 5

1,136

Star Rating

Star Rating

Number of 
Cisterns

0

Star Rating Avg L/min

0%

Credit Summary for: Pixel Building 9

0

Please ensure that points in the Tra-3 credit have been filled in prior to using this calculator.

PREDICTED POTABLE WATER CONSUMPTION

100%

0.07667

0

0

0

% of urinals

Points Achieved

Gross Floor Area (m2)

Urinal Flush Controls

0

Avg L/flush

WCs

0 0%

Urinals on Auto Flush Avg L/flush

0

0

0%Total % Urinals

100%

0

 Predicted Urinal Water Consumption from calculation L/day/m2

% of taps

Hansa Prado Neu Green

0

0

0%

50%

0%

7.5 50%

5.5

0%

0%

0%

0%

0%

% of showersShowerheads L/minute

Brewer Econo Therapy Shower

Brewer Pamper’ Hand Shower Kit

Indoor Taps

0

4.5

Predicted Indoor tap Water Consumption from calculation L/day/m2

0%

0%

0

Predicted WC Water Consumption from calculation L/day/m2

0%

% of WCs

0.5

No Urinals

100%

Avg L/flush

% of Floor Area 
Served

0%

Total % Urinal Flush Controls

Jets Vacuum Toilets

0.1125

0.00

100%

0%

6 Star

4 Star

3 Star

(c) GBCA 2004 Potable Water Calculator - Version 2.0 Page 1 of 5
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Green Star - Office Design v3

Credit Summary for: Pixel Building 9

L/day/m2

L/day/m2

L/day/m2

L/day/m2

L/day/m2

Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.020

0.4

Jan. Feb. March April May June

47.6 47.3 50.2 57.3 55.7 49

July August Sept. Oct. Nov. Dec.

47.7 50.1 58 66.2 59.5 59.2

Storage capacity of rainwater tank (kL)

Rainfall collection area to storage tank (m2)

RECYCLED WATER DEMAND FOR COOLING TOWERS (L/day)

0.30

0.00

0.1125

Rainwater collected is used for (please tick appropriate box(es)): 

To obtain the rainfall data 
and number of rain days 
for your region, go to the 
link above and choose 
your area. Then copy

RAINWATER HARVESTING

Are there any rainwater harvesting systems, and if so, do they comply with 
Local Authority requirements?

Predicted Showerhead Water Consumption from calculation L/day/m2

Predicted Water Consumption from calculation

WCs

Are there any other recycled water demands in the project?
Enter recycled water demand only, disregard potable water use. Reductions in 
potable water use are awarded in other Water credits in the Green Star tool.

Indoor Taps

Urinals

0.08

PREDICTED REDUCTION IN POTABLE WATER CONSUMPTION

278

0.1083

The following estimated total potable water consumption is based on the data entered above. The water 

consumption of the fittings per m2 is based on assumptions of typical office usage and does not represent actual 
water consumption in the building. 

100%

0.10833

Rainwater Run-off Coefficient

0

Showersheads

OTHER PREDICTED RECYCLED WATER CONSUMPTION

25

173

RECYCLED WATER DEMAND FOR FIRE SYSTEM TESTING (L/day)

Average monthly rainfall for the building location (mm)  
Link to Bureau of Meterology: http://www.bom.gov.au/climate/averages/

0

RECYCLED WATER DEMAND FOR IRRIGATION (L/day)

WCs

Urinals

Indoor Taps

Showersheads

Yes

Flat gravel or turf roof (<30 pitch)

Yes
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Green Star - Office Design v3

Credit Summary for: Pixel Building 9

100.3

Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.000

Annual number of rain days >1mm:

Greywater harvested is used for (please tick appropriate box(es)): 

Percentage of indoor taps used for greywater collection

Percentage of showers used for greywater collection 

Predicted potable water reduction due to rainwater harvesting (L/day/m2)

your area. Then copy 
data to all fields.

Other greywater Collection Sources

16.5

100%

Storage capacity of Greywater tank (kL)

0.16

66%

L/day

GREYWATER HARVESTING

Are there any greywater harvesting systems, and if so, do they comply with 
Local Authority requirements?

Yes

(c) GBCA 2004 Potable Water Calculator - Version 2.0 Page 3 of 5
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Green Star - Office Design v3

Credit Summary for: Pixel Building 9

Irrigation WC & Urinal Flushing

Cooling Tower Shower & Taps (treated to potable)

Fire System Testing Other (daily demand in kL) 0.150

L/day/m2

L/day/m2

L/day/m2

L/day/m2

L/day/m2

BLACKWATER HARVESTING

Greywater

0.16

0.00

0.15

Blackwater

Percentage of indoor taps used for blackwater collection

Storage capacity of Blackwater tank (kL)

<enter description here>

<enter description here>

Percentage of WC's used for blackwater collection 

Other blackwater collection sources

0%

Predicted Reduction in Potable Water Consumption 0.31

The following estimated total reductions in potable water consumption is based on the data entered above and 
does not represent actual reduction of water consumption in the building. 

<enter description here>

0

Percentage of urinals used for blackwater collection 

Percentage of showers used for blackwater collection 

0

100%

L/day

PREDICTED RECYCLED WATER AVAILABLE TO FIXTURES

The following estimated total predicted availability of water to fixtures is based on the data entered above and 
does not represent actual available water for consumption by fixtures within the building. 

Total Predicted Reduction in Potable Water Consumption 0.31

0

Rainwater

Predicted potable water replacement due to blackwater harvesting (L/day/m2): 0.00

Blackwater harvested is used for (please tick appropriate box(es)): 

<enter description here>

0

Predicted potable water replacement due to greywater harvesting (L/day/m2): 

16.5

66%

0.1522

0%

Are there any blackwater harvesting systems, and if so, do they comply with 
Local Authority requirements?

Rainwater

Greywater

Blackwater

No
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Green Star - Office Design v3

Credit Summary for: Pixel Building 9

L/day/m2

L/day/m2

L/day/m2

L/day/m2

L/day/m2

POINTS ACHIEVED:

0.15NET POTABLE WATER CONSUMPTION

Total Predicted Recycled Water available to Fixtures

Predicted Potable Water Consumption from Fixtures

0.14

TOTAL REDUCED POTABLE WATER USE

Other Predicted Recycled Water Consumption 0.17

0.30

5

0.14Predicted Recycled Water available to Fixtures

(c) GBCA 2004 Potable Water Calculator - Version 2.0 Page 5 of 5
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Appendix 3 
Publications, Case Studies & 
Articles 

 

 

‐ Pixel Communication Brochure and Insert 

‐ Studio505 images (taken form the fly through accessed on the www.pixelbuilding.com.au web 

page 

‐ Launch images and videos (DVD) 

‐ Launch event 

‐ Sod turning event and video 

‐ John Gollings Photography 

‐ Shane Esmore Photography 

‐ Melbourne Open House photography 

‐ Banksia Award & Submission 

‐ Greenstar & Forrest Stewardship Certificate 

‐ Article from Plumbing Industry Journal 

‐ Green Cities Masterclass Presentation (CD) 

‐ Roadshow Melbourne, Sydney Adelaide, Perth (CD) 

‐ Website www.pixelbuilding.com.au 

‐ Secretary of State Hilary Clinton web page regarding Pixel 

‐ Banners including Smart Water Fund graphic (on site) 

‐ Ecolibrium article 

‐ Herald Sun article 

‐ Sundry other publications and communications 

‐ See also http://www.gbca.org.au/green‐star/pixel/13600.htm for the GBCA Pixel case study 
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