
HEALTHCARE 
FACILITIES

WATER ISSUES – LURKING DANGERS … AND NOVEL APPROACHES.

THE ROLE OF LIFECYCLE MANAGEMENT IN HEALTHCARE.

NZ PERSPECTIVES – TECHNICIANS MAKE HOSPITALS SAFER

PP
 1

00
01

09
00

FEATURED 
INSIDE:

VOLUME 44   I   NUMBER 3   I  SEPTEMBER 2021



REDUCE RISK OF PATIENT SCALDING

REDUCED RISK OF WATERBORNE 
INFECTIOUS DISEASES

IMPROVED COMPLIANCE THROUGH 
AUTOMATED MONITORING & REPORTING

SAVE UP TO 65% OPERATING 

enware.com.au1300 369 273  |  info@enware.com.au

Scan to 
contact an 
Enware expert 
to understand 
how you 
can improve 
your water 
systems.

*Compared to manual best practice

Water Risk Management Simplified

Smart Flow®

www.enware.com.au


1

IHEA MISSION STATEMENT
To support members and industry stakeholders 
to achieve best practice health engineering 
in sustainable public and private healthcare 
sectors.

IHEA NATIONAL OFFICE
Direct: 1300 929 508 
Email: IHEA.members@ihea.org.au 
Website: www.ihea.org.au

IHEA NATIONAL BOARD
National President 
Jon Gowdy

National Immediate Past President 
Peter Easson

National Vice President 
Darryl Pitcher

National Treasurer 
Rohit Jethro

Communications 
Darryl Pitcher

Membership Registrar 
Michael Scerri

The views expressed in this publication are not necessarily those of the Institute of Healthcare Engineering Australia or the publisher. The publisher shall not be under any liability 
whatsoever in respect to the contents of contributed articles. The Editor reserves the right to edit or otherwise alter articles for publication. Adbourne Publishing cannot ensure that 
the advertisers appearing in The Hospital Engineer comply absolutely with the Trades Practices Act and other consumer legislation.  
The responsibility is therefore on the person, company or advertising agency submitting the advertisement(s) for publication. Adbourne Publishing reserves the right  
to refuse any advertisement without stating the reason. No responsibility is accepted for incorrect information contained in advertisements or editorial. The editor reserves the right 
to edit, abridge or otherwise alter articles for publication. All original material produced in this magazine remains the property of the publisher and cannot be reproduced without 
authority. The views of the contributors and all submitted editorial are the author’s views and are not necessarily those of the publisher.

CONTENTS
REGULARS
3 Editor’s message
5 National President’s message
7 CEO’s message
71 News

BRANCH REPORTS
8 QLD
11 VIC/TAS
13 WA
16 SA
18 NSW/ACT

FEATURE ARTICLES
23  Obstruction, Stagnation and 

Fermentation: The ‘Unholy 
Trinity’ of healthcare water 
systems

29  Healthy alternatives
32  Intelligent Systems a Critical 

Investment Strategy Worth 
Adopting

35  How real time continuous 
monitoring of temperature 
and flow events presents a 
novel approach to assist with 
water quality risk management 
(WQRM)

41  Asbestos in healthcare: The 
challenges and how to manage

45  Embracing the digital 
transformation of healthcare

49   Life Cycle Management’s Role 
in the Healthcare environment

51  The three E’s of remote building 
operation

55  AS1807: 2021 “Everything you 
need in one place”

57  Proton Therapy Facilities 
Advance Cancer Treatment

65  How biomedical services 
technicians make hospitals 
safer

51

14 

30

Visit the Institute of Healthcare 
Engineering online by visiting  

www.ihea.org.au or scanning here →

ADBOURNE PUBLISHING
PO Box 735, Belgrave, VIC 3160
www.adbourne.com

ADVERTISING
Melbourne:  
Neil Muir
T: (03) 9758 1433
E: neil@adbourne.com

Adelaide:  
Robert Spowart
T: 0488 390 039
E: robert@adbourne.com

PRODUCTION
Sonya Murphy
T: 0411 856 362
E: production@adbourne.com

ADMINISTRATION  
Tarnia Hiosan
T: (03) 9758 1433
E: admin@adbourne.com

Standards Coordinator 
Brett Nickels

Directors 
Steve Ball, Rob Arian, Mark Hooper

IHEA ADMINISTRATION
Chief Executive Officer 
Clive Jeffries

Finance 
Jeff Little

Membership 
Nicole Arnold (FMA), ihea.members@ihea.org.au

Editorial Committee 
Darryl Pitcher, Mark Hooper

Cover: The internet of things.

REDUCE RISK OF PATIENT SCALDING

REDUCED RISK OF WATERBORNE 
INFECTIOUS DISEASES

IMPROVED COMPLIANCE THROUGH 
AUTOMATED MONITORING & REPORTING

SAVE UP TO 65% OPERATING 

enware.com.au1300 369 273  |  info@enware.com.au

Scan to 
contact an 
Enware expert 
to understand 
how you 
can improve 
your water 
systems.

*Compared to manual best practice

Water Risk Management Simplified

Smart Flow®

www.enware.com.au


Australian made 
Australian owned  

Australian R&D
24/7Australian support

Hills Nurse Call 
Australian Innovation

For more information on these and other best-in-class solutions from 
Hills Health Solutions, call us on 1300 445 571 

WORLD CLASS TECHNOLOGY, MADE IN AUSTRALIA

IP7500 Nurse Call Solution

Untitled-1   1Untitled-1   1 13/8/21   11:28 am13/8/21   11:28 am

https://corporate.hills.com.au/our-products/health-solutions


3

REGULARS

A  s part of the editorial team for this excellent 
publication, there was excitement that the 2021 
Spring edition of Healthcare Facilities would be 

available in hard copy print, in the expectation of it being 
released in advance of the IHEA National Conference.  Sadly, 
and has become a familiar story over the past 18 months, the 
implications of COVID restrictions on travel has required the 
IHEA Board and Conference Organising Committee to make a 
tough call to again defer our planned gathering in Perth.  

The theme for the planned IHEA National Conference in 
Perth, was 21st Century Healthcare Engineering, so despite 
the delay in getting together in person, it is great to pre-empt 
this theme with some of the content in this edition…P32 
Intelligent Systems, P45 Embracing Digital Transformation 
of Healthcare, P51 Remote Building Operation, P57 Proton 
Therapy … all focus on emerging technologies that rely on 
and support modern approaches to healthcare engineering.

Together with these articles on technology, I am delighted 
to be able to share with you this edition in a hard copy 
publication.  Special thanks to Adbourne Publishing for 
making this possible again. Despite the present situation in 
many parts of Australia, it is great to see in the early pages 
of this journal, reports IHEA members making the best of 
opportunities to get together for professional development 
events.  WA enjoyed an excellent country conference in 

Kalgoorlie; QLD hosted a mid-year conference in Brisbane 
and SA brought together an excellent team for a seminar on 
water and environmental health risks.

Amongst the news and articles, we share with you 
technology and advice from our supporters and sponsors.  
Please take the time to visit their websites, and consider how 
the people who support IHEA, might be able to support you in 
the daily challenges of healthcare engineering.

To all of our members across the country who are doing 
it tough through the pandemic, remember that the IHEA is 
here to support you, and to maintain important networking 
and professional development opportunities, so keep an eye 
out for coming events as we move through 2021.  It would 
seem that the pathway out of the present restrictions is the 
vaccination program that is gaining momentum across the 
country and we hope that this facilitates the move back to 
the freedoms we all once took for granted.  If the targets of 
state and national health departments are achieved, we look 
forward to being together in Perth in May 2022, for the IHEA 
National Conference.

Regards 
Darryl Pitcher – Editor

EDITOR’S MESSAGE
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NATIONAL PRESIDENT’S MESSAGE

A lot has changed since our Winter edition…. as a 
nation we appeared to have escaped the worst of 
the COVID crisis in comparison to other countries, 

however it is now clear that managing pandemics is not an 
exact science. The onset of the Delta variant and the huge 
spike in the rate of infections has forced a reset of our thinking 
as healthcare facility managers, not only in terms the obvious 
issues around infection control and future proofing design, but 
also how we manage resourcing our business in the face of 
local lockdowns and the unpredictable nature of state border 
closures. 

The IHEA has not been immune from this and some hard 
calls have had to be made by the national board to ensure our 
ongoing viability. This has unfortunately led to the decision 
to postpone the 2021 National Conference to 2022. The 
Conference will remain at the Perth Convention and Exhibition 
Centre and will be held on 11–13 May 2022. The change in 
dates will present a much better opportunity for the event to 
be a success and allow members to attend in person with all 
the benefits that this type of networking presents

Despite the bleak picture for us all at the moment … it will 
end.  One of our aims as an organisation is to project into the 
future. What should the IHEA look like to best relate to a new 

generation of young people coming up through the ranks? Not 
only the re-design of our events in a world of ZOOM, a major 
ongoing project in itself, but how do we best promote the 
IHEA message from within.

We do not have all the answers, no one does. All ideas are 
welcome! Please reach out to your state branch committees.  
All we do know is with change, there is opportunity. We are 
entering a new world.

Managing the IHEA is a team effort, and we have an 
amazing team of Committee and Working Group Members, 
Past Presidents, Board Members, and Executive Team 
Members who have given tirelessly to our organisation. I 
would also like to thank our members who continue to be 
involved and engaged with our organisation during a very 
difficult year, and to our sponsors for their continued support. 
Together you’ve all left a mark, made a difference, and 
elevated the IHEA in many ways.

 
Please don’t forget renew your membership and plan to get 
involved in your state activities and our National Conference.  

Stay Safe
Jon Gowdy – IHEA National President 
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“Lies, damned lies and statistics!” A remark attributed to 
an unknown writer circa 1890’s, then noted by Mark Twain in 
his autobiography in the early 1900’s, now a part of common 
vernacular.

Sports fans of all kinds and aficionados of the game of 
cricket as one prime example, revel in statistical records, their 
analysis and passionate quotation of one aspect or another. 

And how about all the COVID stats in our lives now.  On 
our televisions, mobiles or wherever you get your news.  State 
by state, country by country analysis of so many different 
metrics.  Recently a new record in Australia was achieved 
for daily ‘QR check-ins’.  In the national healthcare setting 
of course the integrity of these numbers and the statistical 
record it creates must be highly accurate, reliable and 
consistent with roll-up from national authorities around the 
globe, reported to the World Health Organisation.

Take a look at current state and federal government 
COVID websites and the extent of information offered now 
and the high standard of presentation.  Far more than the 
initial ‘extra page’ on a government website of early 2020. 
Consistent reliable information and lots of it.  If you want 
something different, easier to consume or converted into a 
slogan, you best tune into a politician’s version on the evening 
news for their special brand of spin from the statistics. Like 
Mark Twain said.

The trouble these days is reviewing and analysing vast 
amounts of stat’s and where do you start looking for the raw 
data or un-embellished core numbers?  It depends of course 
on how the numbers are categorised or grouped, how they’re 
presented and importantly the integrity of the ‘source’.  All this 
can get skewed too depending on the objective being sought 
to examine the data in the first place. Like Mark Twain said.

Take for example trying to define the number of hospitals 
across Australia.  Broadly this should represent the full scope 
of the sector that IHEA’s members operate within.  Business 
and marketing schools would describe this as ‘Total Available 
Market’ - the full extent or scope of activity within a particular 
economic or industry sector. Depending on where you get 
your data, you will likely come up with a different figure from 
the Australian Bureau of Statistics, the Tax Office, the Federal 
Dept’ of Health and its Australian Institute of Health and 
Welfare or industry bodies such as the Australian Healthcare 
& Hospitals Association and many others similarly. How a 
‘hospital’ is defined is a significant influencing factor. It may or 
may not include private hospitals, day hospitals or day clinics, 
community health services or other related categories.  

In broad and relatively current terms, the most consistent 
figure I have been able to arrive at is that more than 1300 
hospitals operate across Australia including all major, public 
and private hospitals in the capital cities and regional centres 
down to small rural health services.  Some cuts of the data 
suggest that approx’ 690 + are public and over 650 are in the 
private sector, both ‘for profit’ and ‘not for profit’.  The total 
numbers move around a bit and also the public/private mix 
if you analyse and consolidate state based data but again it 
depends on a number of factors and especially how a hospital 
or healthcare facility is defined.

So to what extent do engineers and facilities/asset 
managers feature in this sector of over 1300 sites of many 
types and sizes? Then consider all of the allied roles and 
professional disciplines engaged in the design, construction, 
maintenance and management of these specialised healthcare 
assets and services. I’d be keen to hear of other opinions 
about what the national scope of our industry possibly is 
and what level of representation our cohort has in this large 
and critical sector across our nation.  Food for thought, with 
Census 2021 data about to join the mix.
Best regards,  
Clive Jeffries – CEO

CEO’S MESSAGE

* Information * Knowledge  
* Ideas * Learning
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QLD BRANCH REPORT 

Mid year QLD Conference Report
Under the cloud of extended COVID restrictions in 
Queensland, the branch successfully went ahead with our 
mid-year Professional Development and Tradeshow on the 
22nd and 23rd of July at the Royal International Convention 
Centre in Brisbane.  

A special thanks to everyone involved for their cooperation 
and patience with the restrictions of allocated seating, masks 
(except when eating and drinking) and sit-down meals. The 
conference was also a first with our interstate speakers joining 
us via ZOOM.  

With 67 registered delegates (with almost everyone able 
to attend at some point) and over 30 sponsors, the event was 
most likely our best attended conference ever.  

It was good to see people face to face and heartening to 
see a lot of new faces as well.  

Without our sponsors (14 booths/tables) the event 
would not have been the success that it was.  Thanks for 
their patience at the tradeshow with the limitations of sit-
down meals and drinks – towards the end there was some 
rearrangement of chairs around the booths!  

Special thanks to Higgins Coatings and Stantec Australia 
Pty Ltd for being our Major sponsors and Velocity Energy for 
sponsoring the Trade Show.  

The theme of “SUSTAINABLE HEALTH 
INFRASTRUCTURE – improves, maintains and restores” 
was well received with speakers presenting on a wide range 
of topics including water, power and waste management, 
recycling, procurement and climate impacts, managing data, 
project financing and BIM.  

In keeping with the times, we also had presentations on 
COVID learnings in relation to infection control and the conversion 
(and re-conversion) of normal spaces into isolation areas.  

Our Conference started with our opening address from 
Kate Copeland OAM, Kate is the Executive Director, Assets 
and Infrastructure, Metro North Health. Kate was recognised 
in the 2021 Queen’s Birthday awards as a Member of the 

Order of Australia in the General Division (AM) ‘for significant 
services to health infrastructure planning and management’.

The first presentation was by Associate Professor Krispin 
Hajkowicz. Krispin is the Director of the Infectious Diseases 
Unit at RBWH and has worked in the COVID-19 frontline 
for more than 15 months. Krispin’s presentation was on 
COVID-19 learnings from an Infection Control perspective.

A very enlightening presentation that was well received 
and well backed up by the next presenter, Peter Lutkic from 
Price Holyoake on converting normal spaces into isolation 
areas and back again. Peter is a Mechanical Engineer, 
majoring in Thermodynamics and Fluid Mechanics, from the 
University of South Australia. 

Mark Collen, the Business Development Manager 
of Aqualyng ICES and a long time member of the IHEA 
presented on the Sustainability in water management for 
Hospitals and Healthcare facilities.

Our next presenters were Richard Butcher and Brad 
Benson from Velocity Energy. Richard’s presented on Peak 
Demand Management utilising Smart Grid Virtual Power 
Stations. Brad finished off with a summary of the rise of the 
Battery Electric Vehicle(BEV) asking, “Does it make sense to 
provide workplace charging?”

The next group of presenters provided insight into 
some fantastic sustainability initiatives within the waste and 
environmental management sector and we were delighted 
to have Cathy Hollis from the Metro North Health, Brendon 
Seipolt from Metro South Health and Susan Farlow from the 
St Andrews War Memorial Hospital.  We learnt about turning 
our waste away from landfill and into furniture, fertilizer and 
tote bags (to name a few) and make a tidy revenue for the 
hospitals and associated charities.

To wrap up the day we had Deborah Wadsworth from 
Uniting Care Health.  Deborah talked about thinking outside 
the box when it comes to contractor engagement and 
procurement and getting more bang for your buck when 
negotiating with potential contractors.

Kate Copeland – Opening Address Speaker Toby Maple and Mark Cronin from IIMBE



LS0004_Magazine_FA_Outlined.indd   1LS0004_Magazine_FA_Outlined.indd   1 28/7/21   5:26 pm28/7/21   5:26 pm
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Our next three presenters were locked down interstate and 
provided their presentation via Zoom.

Abe Fitzsimons is the Segment Director for the Pacific 
Zone at Schneider Electric; Abe’s presentation was on Real 
time health information systems within digital hospitals to 
leverage data for more efficient operations.

Ben Wilson is the Marketing and Offer Manager, Secure 
Power, Field Services Division at Schneider Electric.  Ben’s 
presentation was on outcomes based infrastructure design, 
operations and management.

Andrew Williams, the Sustainability Section Manager for 
Stantec Australia presented on climate change and healthcare 
engineering: Future impacts and strategies to adapt.

Michael Meurer heads up the Sustainability team which 
is part of the Queensland Health Capital and Assets Service 
Branch.  Michael’s presentation was on Queensland Health’s 
environmental performance and establishment of the Office of 
Hospital Sustainability.

Our next speakers were Toby Maple and Mark Cronin 
from IIMBE, what these guys didn’t know about BIM and 

Digital Engineering wasn’t worth knowing.  Toby and Mark’s 
presentation is titled The Golden Thread – improved decision-
making using Building Information Modelling. 

Martin Uljee from NHP provided an engaging presentation 
on Power Availability for Critical Infrastructure to finish of the 
presentations.

We are working to make all the presentations available 
to members via the website or through the IHEA LDP 
application.  All of the presentations are worthy of members 
attention.

But a big shout out to the Committee of Management for 
pulling this event together. Special mentions to Peter White 
(who just doesn’t know when to retire), Arthur Melnitsenko, 
Danny Tincknell, Darren Williams, Christopher Aynsley-
Hartwell, Dave Gray, lead by Adrian Duff and of course Mick 
(we made budget) Ward.

And a special thanks to our commercial partners, 
sponsors and presenters for making this event so memorable 
and worthwhile.

New Members
Membership has been bolstered by a number of new 
members and I would like to take the opportunity to welcome 
- Scott Wassman from the South West Health Service and 
David Scutts and Joshua McGrath from Delta FM. 

Committee of Management 
I’m also delighted to introduce the new QLD Branch 
Committee of Management as follows…

President Brett Nickels

Vice President Vacant

Treasurer Michael Ward

Secretary Danny Tincknell 

QLD Board Representative Adrian Duff

Committee Member Christopher Aynsley-Hartwell

Committee Member Arthur Melnitsenko

Committee Member Darren Williams

Committee Member David Gray

Committee Member David Smith

Committee Member Peter White

Committee Member Mark Fasiolo

Committee Member Mark Collen

Committee Member Matt Smith

If you would like to communicate with the QLD Branch via 
email, please do so at ihea.qld@ihea.org.au .

Brett Nickels
President, QLD Branch Brad Benson from Velocity Energy

Deborah Wadsworth from Uniting Care Health

mailto:ihea.qld@ihea.org.au
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IHEA VIC/TAS BRANCH REPORT

Upon reflection it feels the old adage “adapt and 
overcome” has not advanced past the “adapt” stage 
over the last little while.

It is indeed difficult to put finger to keyboard and provide 
our membership with any outcomes of plans that the Vic/Tas 
branch has been able to implement in the last little while.

There are plans in place to visit the Metro Rail construction 
site in the Grattan Parkville precinct.  This will be a very 
interesting insight into underground tunnel boring, station 
box design and the complexities in developing underground 
infrastructure in close proximity to large metro hospitals.  In 
reviewing the email trail the first correspondence for this 
planned PD was in May this year, with site tour schedules 
and calendar invites due to go out late May.  Then the date 
changed to June, followed by July, then a reschedule to “after 
lockdown” which was going to be in August.  A move to 
September was made and the current date is now proposed 
for October.

It seems in retrospect that we should have numbered 
the lockdowns from the start so it was easier to keep track 
of which lockdown caused each date change, however I 
was advised by someone yesterday that we have only been 
effectively out of lockdown in Vic for about six weeks in the 
last six months anyway.

I can assure you that the Vic/Tas committee continues to 
meet and discuss ways to get our membership together with 
a view to face to face meetings being a priority.  We all know 
the real business that goes on with the side bar chats on PD 
days where a small nugget of information can be exchanged 
that will cause a lightbulb moment.  We do not underestimate 
the need for the collegiate approach and the benefit of mutual 
conversation and fellowship.

So with not much else to report I have taken the liberty to 
provide an editorial on “Life on a border community in Australia 
2021.”  Who knows, this could be a future presentation at a 
national conference!  The thought had never crossed my mind 
that Australia could be so divided by artificial boundaries at a 
time when we really need less red tape.

As I type this report I sit here at my office looking out the 
window at a clear blue sky.  If I look hard enough I can see the 
tree line of the Murray River meandering across the landscape.  
This beautiful river that provides so much serenity and great 
opportunities to be one with nature and my family has suddenly 
become a divider of communities, lively hoods and rules.

Early on in the pandemic the border was “slammed shut” 
which is spin for “wait in your car for hours to get to work”.  
Our community is certainly not used to taking an hour to 
drive 8km, and is one of the reasons we love the country life.  
Community members could not travel from “dirty Victoria” 
to NSW unless they held a NSW drivers licence.  Later on 
the same community members could not travel from “dirty 
NSW” to Victoria unless they held a Victorian drivers licence.  

Victorian parents could not take children to their NSW school, 
NSW parents could not take their children to a Victorian 
school.  Then came the mighty Border Bubble.  At last our 
communities could circulate as one.  The new rules allowed 
freedom for us all, or so we thought.  Wear a mask in Victoria, 
take it off in NSW.  Pubs closed in Victoria, head off for a 
birthday party to NSW.  Travel from Echuca to Melbourne 
and back, no problems.  Travel from Moama to Melbourne 
and back and you have to self quarantine for 14 days.  Come 
from Melbourne and stay in Echuca, at a motel.  But don’t go 
on the NSW owned Murray river.  Don’t stay at a NSW motel.  
Don’t use your boat on the NSW river.

Today the rules for Country Victoria have been relaxed.  
Residents of Echuca can relax knowing that the rules in Moama 
are different from Echuca, and the Rules in Echuca are different 
from the rules in Melbourne (again). The “ring of steel” won’t 
be rebuilt, but there will be police patrols out there to ensure 
the enforcement.  Last time the ring of steel was easily avoided 
by Google maps which simply thought the roadblocks were a 
traffic accident and re-routed around it by backroads.

We all feel the pressures of what is going on. We all have 
the same issues in our communities but in a slightly different 
context.  

In our work lives we know that the IHEA membership is 
often on the pointy end of creativity, as it is our executives 
that more often than not come to us for the solutions.

Please keep in touch with each other.  Use the strength of 
the IHEA to keep abreast of local and international response.

Our membership is used to dealing with multiple 
complex issues concurrently.  We know that everyone else is 
attempting to adapt.

I look forward to the time when we say as a community 
that we have overcome.

Good luck with the progression into and back out of 
lockdown. Remember to utilise the IHEA as a technical and 
professional resource. We are all in this together and are here 
to help each other.

Kind Regards
Mark Hooper
Vic/Tas CoM 
National Board Member.



https://www.blygold.com.au
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WA State Secretary Andrew Waugh being Covid Safe

Registration Renewing old friendships A cold and lonely Hannans Street

The goldfields health team have to manage 

The winter of 2021 has been one of the wettest on record 
for Western Australia’s southern regions  yet on Saturday 
the 26th of June 2021, the clouds separated and the 

sun shone in Kalgoorlie for the IHEA WA’s Annual Country 
Conference.
Our country conference is a celebrated event where this 
year 28 members and guests ventured by plane, train or 
automobile to hear how one of Western Australia’s largest 
healthcare jurisdictions met the COVID challenges unique  
to the WA Goldfields.

By Friday evening most of the delegates had arrived and 
settled into their accommodation so we arranged to meet 
at the LOKAL Hub on Hannan Street for registration. The 
facility was generously provided by IHEA WA Committee 
of Management country representative Mr Gavin Kinsella 
for our use throughout the conference.  The gathering then 
walked the short distance to the Hannans Club for the official 
conference meet and greet. The Hannans club is an iconic 
Kalgoorlie building dating back to the late 1800s when it was 
a club for the local gentry. They welcomed us with a warm fire 
and jovial atmosphere to ward off the biting desert cold so 
common to the Kalgoorlie winter nights. The conversations 
and stories flowed as old friendships were renewed.

The delegates awoke to a clear and very cold Saturday 
morning. The conference kicked off with Kalgoorlie’s Regional 

Director, Mr Peter Tredinnick paying respect to the indigenous 
people of the Ngaanyatjarra lands. Together with Mr Colin 
Crabtree, the Regional Manager of Infrastructure and Support 
Services, they both set about explaining how they oversee the 
health infrastructure spanning over 770,000 sq kilometres, a 
space that is the largest of the state’s 9 regions and is over 
3 times the size of the State of Victoria. They related the 
dauntingly vast areas and distances between WA and SA 
within their jurisdiction, and their herculean logistical effort 
to source, transport and distribute PPE and retrieve COVID 
pathology samples to keep WA safe.  To hear how they 
met and overcame the unique challenges that the COVID 
pandemic threw at them was innovative and inspirational.

Our members were then privileged to have a local identity 
and council member Mr John Matthews give a passionate 
presentation of where Kalgoorlie is today and where it is 
heading. Kalgoorlie has weathered many downturns in the 
economy, learning from the experiences and has reinvented 
itself into a growing and vibrant community, attracting young 
families far and wide to savour the boom in the mining 
industry.  Kalgoorlie and it’s community retain much of it’s 
frontier “can-do” spirit into the modern day.  An example is 
when the locals got together to make an airport bypass road 
themselves, forcing the issue apparently after much and 
lengthy consultation taking longer than locals could tolerate.  

We heard much about Kalgoorlie’s future, so it seemed 
fitting to hear about its past. We were entertained by local 
Kalgoorlie historian John, who enlightened us to Kalgoorlie’s 
not so peaceful past. I for one, never knew that the riots and 

WA BRANCH REPORT
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unrest in the early gold fever days nearly 
saw WA being divided into two. 

Following morning tea of the best 
sausage rolls I have tasted in a long time, 
sourced from a local bakery just around 
the corner from the LOKAL Hub, we 
got down the professional development 
program of the conference.

Mr Robbie Bannister and Kieg Simpson from Flowtech 
demonstrated the important principles of managing and 
maintaining the correct air pressure gradients within buildings 
in containing the COVID virus and other airborne pathogens.

Mr Colin Nicol of Do Diligence presented how to capture 
and provide evidence of compliance. Today, Healthcare Facility 
Managers are required to comply with a myriad of legislative, 
regulatory and performance indicators. Colin demonstrated a 
sound and simple way of managing the work-load whilst not 
compromising the quality and accuracy of the evidence.

Unfortunately, Mr James Loonam from UON Power and 
Water who had planned to share his perspective on how the 
mining industry responded to COVID challenges, took a last 
minute early flight to Perth for another engagement.  However, 
he did join us for the welcome function the Friday evening 
prior.  The IHEA committee contacted James on Sunday, to 
thank him for his support and understands the re-emerging 
COVID challenges present in Perth caused him further 
disruptions.

Ms Sarah Bailey of QED Environmental presented an 
overview of the COVID Virus. Her presentation was so 
excellently delivered that those in the audience who were 
“microbiologically challenged”, such as I, came away 
better understanding the complexities of this virus and the 
challenges our clinical colleagues have to encounter. There 
was one simple message, that we could all take away, and 
something we can all do to assist in the fight against COVID 
… good hand hygiene and good cough etiquette (coughing 
into your elbow).

Following another brilliant lunch sourced from the same 
bakery we travelled to the Kalgoorlie Operations Base for the 
famous Royal Flying Doctor Service.

The RFDS Kalgoorlie Operation is situated adjacent to 
the Kalgoorlie Regional Airport and is the base for the flight 
medical teams, flight crews, administration team and the 
aircraft that serve the greater area of Western Australia.

The team

RFDS demonstration

Joe, Colleen and Lana A PC100 just landed

The RFDS 
visitors centre was 
closed to the public 
at the onset of the 
COVID pandemic 
but the IHEA 
delegates were 
warmly welcomed 
when they opened 
the base up to 
us for our visit.  
They presented 
their facility with 
an openness and 
enthusiasm that 
is usually reserved for old friends. I, along with all my fellow 
delegates felt privileged to sit and listen to these highly  
skilled and dedicated professionals. They are truly the  
unsung heroes of healthcare, and you’ll rarely (if ever!) receive 
a bill for their life-saving retrieval services. They displayed 
their new -80 degrees Celsius Engel fridge that forms part  
of their remote vaccination toolkit, and later allowed us to 
crawl all around, under and through one of their aircraft  
(some of us hadn’t seen an aircraft in a while).  I will not  
reveal too much detail of the visit as the RFDS will be a key 
note presenter at the National Conference in Perth, but I will 
say there is nothing better than being up close to an aircraft 
and having its intricacies explained in detail by the team that 
operate it.  

Our sincere and lasting gratitude goes to RFDS Regional 
Engagement Coordinator Lana Dibello, Flight Nurse Ms 
Colleen Reid and Pilot Joe for giving up their free time and 
making the Saturday afternoon very memorable.

With the conference formalities completed IHEA WA 
members and sponsors returned home over the Sunday.  
Some made arrangements for a whistle stop tour of the 

Feasting at the 
Kalgoorlie Hotel
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Steam Dryers at Kalgoorlie Health Campus
Backup generator room with (from left to right) Dom Hintz, Paul Egan and 
Andrew Waugh

Kalgoorlie Health Campus with local fitter Mr Tom Eden 
and colleague Mr Dom Hintz, to inspect their steam and 
laundry facility, as well as to inspect the onsite backup power 
generation network arrangement.  Kalgoorlie’s Regional 
Director Mr Peter Tredinnick was thanked for the generosity  
of his team for this “extra” opportunity and assured 
appropriate COVID safe precautions were followed 
throughout.  Others took the opportunity to be tourists in 
their own state (a growing phenomenon) learning even more 
about the underbelly and hidden treasures that are a part of 

Kalgoorlie’s past and present.  All agreed it is a place worth 
visiting again.

These events do not happen on their own, and the IHEA 
WA Committee of Management wishes to sincerely thank 
Principality Healthcare, IBIS Water, QED Environmental, 
Flowtech WA, Do Diligence and UON Power and Water for 
their generosity and support.

Fred Foley
IHEA WA State President

Scan  for our 
locations 

Australia Wide!

The VOKES range of HEPA (High Efficiency 
Particulate Air) Filters, are designed for use in 
applications where critical air is required such 
as Hospitals, Cleanrooms & Pharmaceutical 
industries. 
Manufactured in Australia, individually tested 
and meeting all stringent requirements of AS 
4260.
With locations Australia wide, visit our website 
or scan the QR code to find your local branch 
and more information on our HEPA products 
and services

DID YOU KNOW WE MANUFACTURE OUR 
HEPA FILTERS IN SYDNEY, AUSTRALIA!
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SA Branch Joint PD – IHEA and LMAG – 
Legionella in Healthcare: Perspectives
June 25th 2021
Sponsors: BION Systems, Enware, Pall Medical, IDEXX 
Laboratories.
Supported by: LMAG, IHEA and Flinders (Uni) in the City.

After months of planning, deciding on relevant topics, 
selecting the best available presenters, engaging with 
sponsors and supporters, the SA/NT branch of IHEA hosted 
a relevant and informative professional development seminar 
on June 25th.  With more than 50 attendees from the acute 
and aged care sectors, infection control professionals, 
trades and facilities managers the “Legionella in Healthcare: 
Perspectives” afternoon provided an excellent education 
opportunity.  The sponsors for the day, together with the 
support of Flinders Uni, made it possible for an excellent 
networking opportunity co-hosted by IHEA and LMAG 
(Legionella Management Advisory Group).  Importantly, 
highly regarded experts from SA Health provided excellent 
insights into the regulatory environment that helps to support 
the management and control of Legionella in the built 
environment, with a special focus on the SA Guidelines for 
Legionella Control in High Risk Manufactured Water Systems 
(HRMWS).

Every healthcare facility manager would be aware of the 
risk of legionella proliferation in various water environments, 
so it was great to have Michaela Hobby, Director of Health 
Protection and Regulation for SA Health, presenting on the 
causes and risks of Legionella outbreaks. Michaela outlined 
how the public health risks are managed and responded to, 
and how industry is supported to minimise the threat to  
public health and safety.  Part of the presentation focussed 
on how Australian Standards and local regulations prescribe 
methods of decontamination of reticulation systems and 
mechanical services, like cooling towers and condenser  
water systems.

It was particularly interesting to gain some insights in how 
the effect of COVID restrictions and controls have increased 
stagnation of water systems in hospitality and sporting 
venues, office buildings, particularly in CBD office blocks and 
how changes in use of hospital buildings have created a risk 
of higher levels of water borne pathogens.  Where elective 
and non-essential services have been scaled back to make 
way for potential COVID support, some parts of healthcare 
facilities have seen a dramatic reduction in activity. This has 
caused a reduction in water flows and flushing of systems 
that, under normal use would rarely operate at less than 100% 
capacity, have also been reduced.

Dr Harriet Whiley, Senior Lecturer in Environmental  
Health at Flinders University also spoke in detail about 
the emerging issues in environmental health associated 
with various water borne pathogens.  Whilst much of our 
attention has been focussed on managing COVID and its 
consequences, other significant risks still lurk in the healthcare 
built environment. Healthcare engineering and facilities staff 
need to remain aware of and maintain vigilance towards 
compliance, testing and decontamination of all elements of 
the built environment.

Damien Breen, Operations Director for Celsus, who 
operates the ‘new’ Royal Adelaide Hospital, gave an in-
depth overview of this imposing site’s water systems, design 
intent, commissioning and the journey from transition to 
operation.  Some of the delays in opening the site caused 
significant issues for the ongoing decontamination of the 
water systems, and Damien described how new technology 
and installed systems made this process so much simpler.  
Before the facility ramped up to normal operation, critical 
maintenance intervals had already passed requiring a 
significant maintenance intervention, usually reserved for a 
fully operational health service.

The development of a water management plan for the 
whole site included oversight of the mains potable supply, 
rain-water re-use, and use of the GAP (Glenelg to Adelaide 
Pipeline) water – recycled waste water from the Glenelg 
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treatment works.  All of the water supplies required careful 
planning and management.  Damian showed the water 
filtration systems and the detailed testing regimes that support 
this state-of-the-art site and talked about how reclaimed and 
recycled water had significantly reduced the consumption of 
potable mains supplied water.

Dr Richard Bentham, well known IHEA member, and 
highly regarded water expert, gave a stimulating presentation 
on Risk Management perspectives, specifically around 
Legionella management compliance. He  also recognises that 
compliance is not the only goal – public health and safety 
and water system management are essential in healthcare 
settings.  Richard also did an admirable job of hosting the 
day, playing the role of MC and time keeper, and keeping all 
speakers on track, and at the end of the day coordinated the 
panel of experts.  Delegates were able to quiz the speakers on 
various topics related to the presentations, and more broadly 
on the legislative framework and coming changes to the SA 
HRMWS guidelines.  It is expected there will be some game-
changing adjustments to this document, that will improve the 
management of systems, and to reduce the ongoing risk to 
public health.

A huge thanks to the sponsors for the day: BION Systems, 
Enware, Pall Medical, IDEXX Laboratories, who provided the 
catering for lunch and post-event networking drinks.  Thanks 
also to LMAG who co-hosted and promoted the event to their 
network and brought the PD session to the attention of many 
delegates.  A special thanks to Flinders University, Dr Harriet 
Whiley and Claire Hayward who supported the event with 
administration and COVID management, Dr Richard Bentham, 
who did the lion’s-share of the work in coordinating the event, 
and to all the delegates and supports who joined in to make 
this day a huge success.  The sessions and presentations 
were captured and will be available to share with members in 
due course.

www.gentecaustralia.com.au
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NSW/ACT BRANCH REPORT
Over the past 6 weeks the new wave of the COVID-19 
pandemic in NSW and particularly in Sydney has created 
many challenges for Healthcare Engineering staff.  Right 
across the sector it feels like we have had no chance to 
catch our breath and reflect on the rapid changes our lives 
have experienced over the past few months. This includes 
both our work and social lives, and our reliance on science 
and technology to assist us in coping with a world where we 
must remain vigilant and manage any future outbreaks. I’d 
like to extend my gratitude towards all my colleagues who are 
managing to deliver an excellent service to the community 
during these difficult times.

The NSW / ACT Branch of the Institute of Healthcare 
Engineering Australia (IHEA) is planning to hold a Professional 
Development Conference, Trades Display and Branch General 
Meeting at the C,ex Club Coffs, Coffs Harbour in May 2022. 
The conference theme is “Environmental Challenges for 
Healthcare Engineering”.  This PD activity was deferred from 
2021 so we look forward to making this event safe, enjoyable 
and beneficial to members – all of whom I am sure, are 

looking forward to being able to get together in a professional 
networking environment.

Currently there is a greater focus on running Professional 
Development days when possible. The commitment to hold 
these events on a regular basis will be part of NSW/ACT 
2021-22 branch strategies to re-engage with the membership. 
The state committee is also working towards organising a 
PD day on 26 November 2021 however these plans might be 
subject to change due to COVID restrictions.

Membership
All members should have received their annual membership 
renewal invoices by now.  State committee members are 
planning to follow up membership renewals with reminders 
and actively engage with the members to understand their 
expectations into the coming year.  The committee feels 
that the pressures of COVID have reduced the opportunity 
for engagement with industry groups and health facility 
management professionals and we are conscious of the 
impacts on everybody.  We are discussing a variety of 
strategies to turn this around and are always interested in your 
feedback and expectations across the NSW / ACT region.  
All members are reminded to keep engaging with the IHEA 
Learning and Development Program through the mobile app 
to capture the professional development activities and events 
you are involved in.

Committee of Management

President Rob Arian

Treasurer Mal Allen

Vice President Jason Swingler

Secretary Marcus Stalker

Committee Member Dean Benke

Committee Member Greg Allen

Committee Member Brett Petherbridge

Committee Member Jon Gowdy

Committee Member John Miles

To communicate with the branch committee please email us 
at ihea.nswact@ihea.org.au

Rob Arian
NSW/ACT Branch President

If you are responsible for IT rooms, refrigerators, freezers, cool 
rooms that store valuable vaccines, pharmaceuticals and food you 
need to know at all times that the temperatures are OK. 

The TempReport mobile app shows the updates from the T-TEC 
wireless loggers in near real time. If no update as expected, the 
lapsed time is shown in red. Alarms come as notifications. See 
a graph for the last 3 days. Free with WiFi at work and WiFi at 
home or use mobile data.

You are in control 
with TempReport!

Temperature Technology 
08 8297 7077  I  sales@t-tec.com.au  I  www.t-tec.com.au

Wireless T-TEC Data loggers monitor the equipment. To set-up and 
stop logging, set alarms and security, download and print files, 
use TempReport PC software.

https://www.t-tec.com.au/
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of HVAC, Fire and Electrical systems. Regular servicing will help to eliminate and spot any 
potential problems before breakdowns. At Grosvenor, we understand that the comfort 
of patients and doctors is paramount in hospitals and clinics. The reliable operation of 
cooling equipment supporting critical MRI and other medical equipment cannot be 
compromised. Our technicians proactively maintain technical assets, ensuring patient-care 
continues as usual.
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IHEA Healthcare 
Facilities Management 
Conference 2022
11-13 MAY 2022 
PERTH CONVENTION & EXHIBITION CENTRE

Register now at www.HFMC2022.com.au   

Sponsor & Exhibitor Opportunities 
Available
Sponsoring or exhibiting will provide an excellent 
opportunity to promote your organisation and to 
maintain a high profile within the Health Industry.  
Visit www.HFMC2022.com.au to view the 
available opportunities.

Contact the Conference Organisers
Iceberg Events
Phone: +61 7 3876 4988
Email: chloe@icebergevents.com.au 

Make Perth your 2022 Holiday Destination
Why not combine your attendance at the HFMC 
2022 with a Perth holiday! The quokkas at 
Rottnest Island, wine tasting in the Margaret River 
and history tours in Fremantle are but some of the 
incredible offerings in WA. Visit our conference 
supporters at https://www.businesseventsperth.
com/ for more ideas on planning your May 2022 
trip. 

The IHEA Board together with the WA 
Conference Planning Committee, has made the 
difficult decision to postpone the 2021 National 
Conference to 2022. With the current and 
often changing situation with COVID, planning 
any travel across State borders is extremely 
challenging, and we believe will severely impact 
on the viability and value of the planned  
face-to-face conference in September.

The IHEA National Conference will remain at 
the Perth Convention and Exhibition Centre 
and will be held on 11-13 May 2022. The venue 
and other activities have been booked for these 
dates, in anticipation that increased vaccination 
rates will allow easier travel at this time.

We are obviously disappointed and sorry to 
be doing this so close to our premier national 
event for members, however we believe moving 
the Conference will give us the best opportunity 
to meet in person in a vibrant and exciting  
in-person event, and we look forward to seeing 
you all in May 2022!

Register Now!
Register via www.HFMC2022.com.au 
to secure your attendance at IHEA 2022 
in Perth.

IHEA National Conference 
postponed to 2022!

#HFMC22

GOLD SPONSOR SILVER SPONSORS

new dates: 11-13 MAY 2022

www.HFMC2022.com.au


Register now at www.HFMC2022.com.au   

As we journey towards 2050 every aspect of our lives is touched by an ever-increasing 
avalanche of technology. Whether it is with Siri, your Fitbit Watch or your BMS, every 
day Healthcare Facility Managers interact with some kind of algorithm. The systems that 
drive the information evolution are attaining intelligence at an alarming rate. 

Are we becoming irrelevant in the eyes of artificial intelligence? 

This conference aims to give delegates an insight into the developing trends in information and 
biomedical technologies that may impact on how we deliver Healthcare Facility Management Services 
into the 21st Century.

The morning includes an optional masterclass on lessons learnt from COVID, 
including drawing on expertise from industry recognised professionals, infection 
prevention and control specialists and consultants working within the healthcare 
industry to design and implement responses to the COVID pandemic.

After a keynote presentation by Gihan Perera, technical presentations will 
continue from IHEA members and specialists from the healthcare engineering 
sector, providing useful and meaningful insights into cyber-security and 
cyber-risks in building systems, infection prevention and control strategies 
to address well known and emerging issues facing healthcare engineering 
professionals. The day will wrap up with a presentation from South Australia 
on the planned conference in 2023.

Afternoon activities involve technical tours to review a first class acute care 
hospital, and option to inspect a Perth base of the Royal Flying Doctor Service.  
The official conference welcome reception will be enjoyed at the Perth Exhibition 
and Conference centre giving delegates the opportunity to renew and make 
acquaintances with colleagues from near and far.

DAY 1

#HFMC22

The conference proceedings will include the official opening from state 
and national IHEA office holders, a ministerial presentation focussed on 
Australian healthcare initiatives and award winning keynote speaker,  
Shara Evans. Technical presentation will include IHEA members and 
industry expertise with a focus on technology and artificial intelligence 
related to building services and systems. IHEA members will also share 
lessons learnt from projects and initiatives associated with energy 
and resource management. A presentation on the IHEA learning and 
development application will provide an update on how this project has 
developed over the past year.

Day 2 will conclude with the much-loved IHEA gala dinner held 
at AQWA on Perth’s delightful northern beaches.

DAY 3

DAY 2

Please note the IHEA 2022 Conference program will be presented and printed in English. This program is an outline only and the 
organisers reserve the right to change the topics, times and presenters if necessary. For the most up-to-date version of the program, 
view the conference website www.HFMC2022.org.au 

www.HFMC2022.com.au
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Water systems are an integral part of any large building. They are a critical component of a 
health care facility. Safe water is a given for operation of your facility. Nevertheless, statistics 

from across the globe show Legionella colonisation in the majority of health care facilities. The 
data also shows cases of disease associated with hot, warm and cold water supplies.

OBSTRUCTION, STAGNATION AND 
FERMENTATION: THE ‘UNHOLY 

TRINITY’ OF HEALTHCARE WATER 
SYSTEMS

Dr Richard Bentham, Mr Muhammad Atif Nisar, and Dr Harriet Whiley

The last two years have seen a flurry of activity in health 
care in response to the COVID-19 pandemic. Necessarily 
this has meant prioritising ‘essential services’. Naturally this 
has resulted in diverting attention from other services, and in 
some cases redundancies. The ‘tidal’ nature of the pandemic 
impacts on health care has meant multiple re-opening and re-
commissioning of services. 

From a building water system perspective, the situation 
caused by the pandemic is not new. The issues surrounding 
water safety have not been changed by the pandemic. It is a 
magnification of the existing status quo. The three enemies to 
be tackled are the same and, unless addressed, will persist 
when (hopefully) the COVID-19 pandemic is a memory.

As the title suggests the three enemies are obstruction, 
stagnation and fermentation. That is: restricted flow, low flow, 
and loss of temperature control. These three factors are the 
‘Unholy Trinity’. They are a trinity because they are intimately 
linked and combine to create ideal conditions for Legionella 
and other bacteria to grow in hot, warm or cold water 
systems. 

The Unholy Trinity is operational and effective in 
supporting Legionella colonisation even in systems that are 
continuously or routinely disinfected. Disinfection is outside 
the scope of this article; but suffice to say if you don’t have 
control of the trinity you don’t have a hope of effective 
disinfection.

Current control strategies
One of the pitfalls of regulation is that it often precedes the 
evidence. In a crisis it is essential to act rather than wait for 
the evidence. Actions taken that appear to have resolved the 
crisis are then worked into regulations and guidelines. Once 
enshrined in law these actions become ‘facts’ regardless 

of their evidence base. The scientific basis for these ‘facts’ 
may be very weak or none-existent. This is not only true 
for Legionella and building water systems, but many other 
disciplines as well.

Our regulations are peppered with ‘de-facto facts’ – things 
we accept as true without any evidence. A simple and obvious 
example from the legionella discipline is ‘Legionella does 
not multiply below 20°C’. This may be true, but there is no 
published scientific evidence to substantiate this ‘de-facto’ 
fact. You will also find there is no evidence to show that less 
than 10cfu/mL of Legionella in potable water is safe! 

One of the upshots of this is gap in translation of evidence 
into regulations is that compliance may be achievable without 
reaching the end goal of controlling the problem. Another 
is that energy is expended on activities that may not be 
effective. In short compliance may not be enough to protect 
health, and this has been proven on many occasions in the 
past.

Control strategies based around managing risk get us 
around this problem. Risk based strategies assess systems 
to identify problems. These assessments are made using 
established evidence to set control targets and determine 
a best practice. From there a risk management plan can be 
developed that not only meets compliance requirements but 
goes beyond them to meet the specific health targets of a 
given facility or application. 

A critical step in developing a risk-based control strategy 
is identifying and assessing the control measures that must 
be addressed. In the case of Legionella, the Unholy Trinity 
mentioned above embodies the three over-arching problems 
that must be considered. The following sections give an 
overview of these three factors and how they interact to cause 
us problems.
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Obstruction
Obstruction creates reservoirs for Legionella where sediments 
and nutrients collect and nurture biofilms. There has been 
a historical intentional incorporation of flow restriction and 
obstruction into building design. Flow restrictors, balancing 
valves, diffusers, and aerators have been used to conserve 
water. 

The new emphasis on green buildings and water economy 
has not improved things. Deliberate obstruction of water flows 
has meant that residence times of water in ‘green’ buildings 
can be triple those of other buildings. This is good news 
environmentally in terms of water conservation but bad news 
for Legionella control. 

Of course, there are also obstructions that occur in the 
design of any large building water systems. A re-circulating 
loop feeding multiple outlets will necessarily have dead legs 
installed. Good design can reduce the length (and water 
volume) of these dead legs. Note that they are only dead legs 
if they are not flushed, otherwise they are essential pieces of 
infrastructure.

No Legionella in building services presentation is 
complete without mentioning dead legs and blind ends. This 
presentation is no exception. A very common source of dead 
legs and blind ends (capped off pipes) is re-furbishing and re-
purposing buildings. Patient rooms become storage or office 
space and outlets are capped at the wall rather than removed 
(see below).

The contributions of obstruction to the Trinity are to 
increase stagnation, provide growth environments and reduce 
temperature control by preventing or reducing water flow. 
Reducing or removing obstruction weakens the effects of the 
other two members of the Trinity.

Stagnation
As discussed, the impact of dead legs and blind ends on 
elevating Legionella risks is almost a cliché these days. Much 
of the stagnation in a system is caused by either deliberate 

or neglectful obstruction. Design and maintenance also make 
significant contributions. 

Water follows the route of least resistance as it flows 
through a building. Ideally a system design that ‘balances’ 
the water system would mean flows throughout are constant 
and stagnation is minimised. In reality older buildings and 
facilities that have had multiple renovations and extensions 
almost always become ‘unbalanced’. For example connecting 
sub-loops to main loops immediately creates stagnation 
and reduced flow. Trying to balance a water system post-
installation can also create stagnation by restricting flow. 

A variety of outlets will also foster stagnation. 
We’ve already discussed flow restrictors and aerators 
as obstructions, but they also reduce flows and cause 
stagnation. They also provide ideal homes for biofilm 
communities. Some outlet types, for instance sensor taps, can 
cause stagnation by limiting the flow of water from the outlet. 
They also introduce several construction materials that might 
be conducive to Legionella growth.

Water usage from outlets is very variable. The chart below 
shows some data we collected some years ago (published in 
this Journal in 2016). The interesting point is that Legionella 

A bathroom becomes office space in a hospital with pipes capped off at the wall. Deposits in aerators in two hospitals with continuous disinfection.
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The combination of obstruction and stagnation leads to loss 
of temperature control. A large building will maintain it’s internal 
temperature in a window conducive to Legionella growth 
(20 – 30°C). Water that is not moving will move towards that 
temperature. Warm water cools and cold-water warms. This 
leads to the third member of our Trinity- fermentation.

positive test results were most common 
in basins. Why is this? – most probably 
because they are used for the least 
amount of time. Compare the time 
you spend with the taps running in the 
shower to the time you spend washing 
your hands and it’s obvious which is 
flushed the best. The data demonstrates 
that the Legionella will gravitate to 
and colonise stagnant areas. It also 
shows the value of flushing. As an aside 
encouraging hand washing at basins 
rather than disinfectant gels is worth 
consideration. It’s cheap, effective and 
flushes the outlet.

Following on from this early work 
we have been able to demonstrate 
that sensor taps and basins don’t get flushed enough. Data 
from thermostatic mixing valve installed on 220 outlets in an 
anonymous hospital showed that flushing time was usually 
less than 20 seconds. It also showed that length of time was 
not sufficient to reduce the bacterial content of the water 
(Whiley et al 2019).

Jones, R., Pope, L., Bentham, R. 2016 Prevalence and Nature of Legionella contamination in aged care 
facilities in Australia. The Australian Hospital Engineer.

Peppermint

Sustainable

Healing

Infection

Ozone

Management

Devices

www.nontoxicdisinfection.com.au

ozonedevices@gmail.com
0411 474 999

into
Active Ozone Water

OO
O

O O
O

O O
O

O O
O

TURNS
NORMAL TAP WATER

Kona – S.I.M. Faucet
Worlds 1st T6A registered toxic free antimicrobial 
sensor faucet

Watermark approved, FDA safety approved, S6S 
tested 10 sec. rinse with 99.99% kill rate 

Antimicrobial water 24/7 on demand

Pre-rinsing instruments, & washing surfaces and 
hands

Easy installation, low cost, toxic free, sustainable 
infection management  

HH
O

HO
H

OH
H

HO
H

HH
O

OO
O

OO
O

OO
O

OO
OH

O

H

Escherichia coli (E. coli)

Staphylococcus aureu s 
(Staph a. or S. aureus)

Enterococcus hirae (E. hirae)

Pseudomonas aeruginosa 
(P. aeruginosa)

Listeria monocytogenes

5 Minutes

5 Minutes

5 Minutes

5 Minutes

5 Minutes

>99.999%

>99.999%

>99.999%

>99.999%

>99.999%

BS EN 1276:2019 conformance 
demonstrated through testing 
completed by ALS Global using 
modified test protocol 
appropriate for aqueous ozone. 
Complies with the 2017 U.S. 
FDA Food Code for use as a no 
rinse Food Contact Surface 
Sanitizer The device is in 
conformity with supporting EPA 
requirements under OCSPP 
810.2300 using modified 
AOAC 960.09 protocol when 
used as directed according to 
instruction and as labeled on 
the device.

Bactericidal Activity
MICROORGANISM CONTACT TIME REDUCTION TESTING NOTES

https://nontoxicdisinfection.com.au/


26

FEATURE ARTICLES

What is a significant period? It’s long enough to survive 
pasteurisation of outlets as a decontamination strategy. Worse 
still repeat pasteurisations tend to improve Legionella survival 
by selecting tolerant strains. This is published data that hasn’t 
reached as far as regulation.

Before we throw the baby out with the bath water 
temperature control is very important. Reducing cold water 
temperatures and maintaining hot water temperatures does 
reduce the growth rate of Legionella. From 20°C the growth 
rate of Legionella is an upwards sliding scale up to around 
35°C and a downwards sliding scale from there to beyond 
45°C. This is published data that is well covered in the 
regulations. What happens at the extremes of the temperature 
scale is the uncharted territory. 

Fermentation
It is clear that temperature is a critical factor in Legionella 
control. As pointed out already obstruction and stagnation can 
combine forces to set the right temperature and environment 
for Legionella growth. This is by allowing time for the water 
temperature to move up or down the gradient towards that of 
the surrounding environment. 

The temperature requirements for Legionella growth  
are widely published. Most regulations will quote a chart  
that shows Legionella only grow between 20 and 45°C,  
and will; die in time above 45°C. These charts are ‘de-facto’ 
facts. Real world evidence has shown Legionella  
multiplication above 50°C and survival above 60°C for 
significant periods. 

Flow cytometry and vital staining 
of L.pneumophila SG 1 at 55°C 
(Atif Nisar et al 2021, In Press).

Acanthamoeba trophozoites and cysts 
(bottom 3 and 4 from left) isolated from 

building shower.
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create obstructions and dead legs in the process. 2) Remove 
obstructions and flow restrictions wherever possible, disinfect 
them where it is not. 3) Ensure turnover of the water through 
flushing events. Flushing events should be based on water 
volumes and target outlet temperatures rather than time. 
Disinfection can be considered when these strategies are in 
place as they will permit the best dispersion and penetration 
of your chosen disinfectant. 

The above strategy is ideally and most cost effectively 
dealt with during the design phase. Most of us are not in 
the design phase and must tackle the ‘as built’ problem. 
Some aspects of the trinity are likely to be present in the 
majority of buildings. Unless identified and controlled they are 
likely to worsen and possibly multiply with building age. An 
assessment of the building water system (cold, warm and hot) 
with these factors in mind is the first critical step in tackling 
the issues. 

A risk-based strategy based on an evidence-based 
assessment can cost effectively deliver compliance and 
control. Having such a plan in place builds resilience into  
the facility management plan. An operational and effective  
risk management strategy for a facility water supply will  
cope readily with unforeseen challenges such as a global 
pandemic. 
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Some recent work we have completed has focused on 
the effects of higher temperatures in hot water systems. 
Legionella responds to stress by entering a viable non-
culturable state (VBNC). This means the bacteria is still 
alive and capable of causing disease but will not grow in 
conventional laboratory media. VBNC is an adaptation of 
many bacteria to environmental stresses such as temperature 
and disinfectants that commonly induce this response. 

Below is a series of charts using molecular based 
analytical technique to identify, live dead and VBNC 
Legionella. The Legionella came from a hot water shower in a 
large building with a 50°C hot water supply to the outlet. The 
Legionella in a suspension was subjected to 55°C for varying 
time periods (from 0 to 10 minutes). 

Without going into the detail of the techniques used the 
charts can be understood by following the dots. Purple dots 
are live Legionella at the start of the experiment. Orange dots 
are dead Legionella. Green dots are alive but damaged and 
will still grow in the laboratory. Blue dots are VBNC. As you 
can see this Legionella strain is surviving up to 7 minutes 
at 55°C. Laboratory culture of the same samples confirmed 
these results. Note that this is in a suspension in a test tube 
– not a biofilm in a tap aerator. The VBNC contingent are still 
able to infect protozoa and cause human disease. 

Culture from the same shower water sample also provided 
some amoebal cultures. Amoebae have been called the ‘trojan 
horses’ of Legionella and Acanthamoeba are one of the prime 
suspects in supporting their multiplication and survival. The 
amoebae produce temperature and disinfectant resistant cysts 
that can shelter Legionella until conditions favour their growth. 

The images below are of an Acanthamoeba species 
cultured from the shower. How the interaction between this 
organisms and Legionella is part of the ongoing work of 
this study. This suggests that both the Legionella and their 
amoebic hosts are surviving and multiplying in 50°C hot water 
outlets. Clearly, they haven’t read the regulations.

This is interesting science but also good evidence for 
risk management. What this means for the facility manager 
is that they can put little confidence in test results being 
accurate. A positive result certainly means a problem and is 
almost undoubtedly an underestimate. A negative result is 
only reassuring if all the control measures are meeting their 
targets – but nothing more. On the other hand, the evidence 
shows that managing the risk by establishing and monitoring 
control measures (attacking the trinity!) is the way to go. It will 
take you beyond the compliance meeting requirement of a 
negative test result. 

Addressing the Unholy Trinity
Minimising water residency time and maintaining water flow 
through the building is the ultimate goal of your management 
strategy. This strategy will unseat the power of the trinity. 
A three-pronged attack can be used to achieve this goal. 
1) Remove redundancies completely, being careful not to 
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As part of the i-Hub initiative, two “Living Labs” in Queensland are paving the way for more 
energy-efficient and effective hospitals and aged-care facilities. 

HEALTHY ALTERNATIVES
By Mark Vender

The HVAC&R industry is not short of promising innovations 
and great ideas. Implementing them and taking them to 
market, however, often proves more challenging.

It’s a challenge that the Innovation Hub for Affordable 
Heating and Cooling is taking on. The i-Hub is an initiative 
proposed by AIRAH, CSIRO, the Queensland University 
of Technology (QUT), the University of Melbourne and the 
University of Wollongong to facilitate the HVAC&R industry’s 
transition to a low-emissions future, stimulate jobs growth, 
and showcase innovation in buildings.

LIVING LABORATORIES
One of the three i-Hub activity streams is titled Living 
Laboratories. These are places that enable testing of new 
technologies under controlled conditions, and green proving 
grounds to accelerate market acceptance and adoption of 
technologies.

In the case of healthcare, the term “living” laboratories is 
particularly apt. Fernhill Residential Aged Care in Caboolture, 
Queensland, and the Queensland Children’s Hospital in 
Brisbane are trialling alternative approaches to heating and 
cooling, and measuring the results not just on energy use but 
also on occupants.

Dr Wendy Miller from QUT is the i-Hub activity leader 
for the Living Laboratories, and says that over the past six 
months her team has been gathering international information 
on health and energy indicators.

“We’re trying to challenge the way we report on the energy 
indicators for hospitals and aged-care centres,” says Miller, 
“to get something more complex or informative than just 
kilowatt hours per bed or kilowatt hours per square metre.”

The goal is to find alternative ways of quantifying the 
benefits of energy efficiency and renewables for hospital and 
aged-care sectors. Rather than simply reducing kilowatt hours 
or reducing CO2, it’s about linking these metrics to enhanced 
staff welfare or reduced hospital stays.

“We’re trying to find mixed key performance indicators that 
might have health and other benefits as well,” says Miller.

TRIALLING THE TECH
So which HVAC&R innovations are being tested in these 
healthcare living labs?

At Fernhill, the team is looking at the impact of 
“honeycomb” or insulated blinds on reducing the heat 
demand into residence rooms, which then impacts on their air 
conditioning.

Queensland Children’s Hospital, meanwhile, is trialling 
graphene-dosed coatings for external condensers to improve 
their heat rejection.

Both sites are trialling a machine learning software to help 
assess how the HVAC systems are performing and how can 
they be optimised.

Miller notes that the work is raising important questions 
about standards and codes. For example, testing the impact 
of graphene-dosed coatings on external plant for HVAC 
systems is made more challenging because there is no 
standard to determine if systems are meeting their COP 
as per designed specifications. This makes it harder to 
test the impact of improvements or test the impact of non-
maintenance on installed HVAC systems.

But the Living Labs are also presenting an opportunity 
to develop and refine standards and codes – or in this case, 
ratings systems.

“Through the Living Labs we’ve managed to connect 
(project participant) Bolton Clarke with the NABERS team 
for the development of the aged-care tool,” says Miller. “So, 
Bolton Clarke has provided some Queensland data that 
NABERS was missing as part of its database, and NABERS 

 “We’re trying to find mixed key  
performance indicators that might have  

health and other benefits as well”
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will be trialling its tool in one of Bolton Clarke’s Brisbane 
facilities.”

BENEFITS ALL ROUND
The Living Laboratories rely heavily on the involvement of 
businesses and other organisations, who in turn can reap the 
benefits of the new technologies and approaches.

“We have a large portfolio of aged-care assets,” says 
Bolton Clarke’s asset manager James Mantis.

“A lot of them are legacy stock, but we also have a 
substantial capital works program, so the lessons learned 
and what we can harness out of the Living Labs will provide 
significant insights in terms of how we can better manage our 
energy demands, our carbon footprint, and the solutions that 
we provide for our residents and staff.”

Bolton Clarke faces the challenge of building facilities 
that operate both as residences and commercial places of 
business for staff – at times with conflicting demands.

“Increasingly it’s about providing a consumer-centred 
environment that allows residents to dictate their own comfort 
and their own modalities in terms of how they live within these 
facilities,” says Mantis.

“The Living Labs will be a great platform from which we 
can harvest data to then put into future development.”

HOLISTIC SOLUTIONS
Bruce Bonney is facilities maintenance manager at the 
Queensland Children’s Hospital. He says that one of the 
biggest challenges is trying to get a real-time picture of how 
heating and cooling affects the patients.

“They’re usually things like lengths of stay, overnight bed 
occupancy, number of patients in being treated in hospital,” 
he says of the things that impact. “And there are some 
numbers out there around kilowatt hours per occupied bed 
day and that sort of thing, but again they tend to be lagging 
rather than leading.”

Another challenge is meshing data from very distinct 
teams within the hospital.

“The energy side sits with me,” says Bonney, “and 
the operations and the clinical stuff sits with the with the 
operations people and clinical people. It’d be good to try and 
get the two to marry up together.”

The hospital is also looking at analytics to help provide 
these insights.

“We’re keen to tap into that as well as an organisation and 
get either some sort of digital twin moving or something along 
those lines and then see if we can merge that data together,” 
says Bonney.

Both Living Labs projects will run until midway through 
2022 and promise important results for both healthcare in 
Australia, and the HVAC&R sector.

This article originally appeared in the May issue of Ecolibrium, 
published by AIRAH. It is reprinted with permission.  
Go to www.airah.org.au/ecolibrium

Would you like to know more?

To learn about the Innovation Hub for  
Affordable Heating and Cooling,  

visit www.ihub.org.au

The i-Hub project has received funding from ARENA as  
part of ARENA’s Advancing Renewables Program.
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INTELLIGENT SYSTEMS A  
CRITICAL INVESTMENT STRATEGY 

WORTH ADOPTING
By David Erczmann

General Manager 

LinkSafe

In the last 18-months COVID has 
perpetuated dramatic change. 
And with that change has come a seismic shift in expectation 
that has driven a different approach to how things are done 
to what they were in the past. Life pre-COVID is now a distant 
memory of days gone by.

But Australia’s Healthcare networks aren’t immune from 
COVID’s ravages and challenges either. Melbourne’s Alfred 
Hospital was forced to shut its entire oncology ward last year 
because of COVID and infected visitor to the Hospital. 

So, stepping up the need for developing greater COVID 
strategies through implementing technology is vitally important.

Lockdowns fuelled by outbreaks, have become an 
inevitable part of life, and how governments react toward 
containing and managing the spread of COVID along with a 
vaccine program is designed to ensure every Australian is now 
vaccinated. 

It’s building a secure fortress – guaranteeing protection 
for Australian’s but it’s also about fortifying Australia’s health 
network where health workers are playing a major role as 
the frontline of defence to protect the very people working to 
protect us and ensure their workplaces are COVID free – clear 
of the destructive challenges of an environment where at 
times, uncertainty reigns because of what is on offer. 

Helping secure that fortress are contractors - and the vital 
role they play in ensuring hospitals remain safe and compliant 
where critical work still needs to be undertaken. Its ensuring a 
step isn’t missed in a beat of major significance.

Heartbreaking devastation carries with it a reasonable 
description of the despair that has been on show and the 
agonising pain of sorrow that has presented Australians. 

Businesses destroyed, lives ruined and the sense of a 
failing hope of returning to a life that once was – life without 
restriction, anxiety, or fear.

It’s been a strenuous time for the healthcare network and 
around how it, and its members, manoeuvre a minefield where 
every step they take is laden with consequences if the wrong 
move is made.

Looking from the outside in, it’s hard not to feel for what a 
challenging time it continues to be for the healthcare network 
and the facilities they run.

Ensuring healthcare facilities remain operational and 
guaranteeing the safety and wellbeing of staff and contractors 
is critical. If healthcare facilities cease to engage contractors – 
it’s a disaster waiting with impending consequences. 

Healthcare operators need to continue to operate and 
allow contractors to have access to sites and ensure they 
keep the maintenance of essential services across facilities 
functioning as though they weren’t in lockdown.

The welfare of staff and contractors continue to remain 
paramount regardless of whether lockdowns are imposed. 

If anything, ensuring safety should be heightened. 
Employee and contractor safety doesn’t take a holiday 
because of lockdown enforcements – it’s an unavoidable 
move healthcare facilities must strategise for and deal with as 
a key priority.

Guaranteeing the operational maintenance of items and 
services like fire suppression systems, HVAC, clinical device 
servicing, health care operators, along with the other services 
that exist within healthcare networks, play a critical and vital 
role in safety and how efficiently they function.

Healthcare facilities must be fully functional and to ensure 
they are, contractors still need to have access regardless of a 
lockdown enforced.

Mitigating the risk of spread of infection of COVID 
amongst Healthcare networks, is an understandable concern. 
How they mitigate the containment of any potential spread 
also gets back to managing time spent by contractors on site 
and knowing where they are.

Planning by management around time and minimizing all 
contractor’s presence on site has to be an implementable 
policy enforced where staff and contractors understand the 
policy of what ‘on-site presence’ really means. 

Time spent on-site for contractors can be limited by 
enforcing policy that ensures contractors do what they’re 
meant to do, rather than undertaking a face-to-face induction 
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process, contractors can safely do this online, away from a 
healthcare facility, to ensure that when they arrive on-site, they 
are compliant and ready to start work.

Fast and easy to use QR sign ins, tailored contractor 
inductions, managing contractor pre-qualifications, immediate 
induction information and ensuring total compliance all form 
part of a new frontier – technology that fortifies and adds 
another layer of protection.

It’s simplifying a process that eliminates the unnecessary 
time taken to induct on site - where adopting an almost 
strike-team like approach serves a purpose of guaranteeing 
efficiency but reducing any potential spread of COVID 
infecting an entire facility.

Smart policies and implementing intelligent systems where 
technology plays a critical role is an investment and strategy 
worth adopting. 

Integrating technology where contractors, or health 
professionals sign into healthcare facilities that are capable of 
undertaking compliance checks simultaneously is technology 
that is here now.

 It’s a strategy healthcare operators must consider 
adopting in a COVID world that has changed how everything 
is done and the way we now live.
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HOW REAL TIME CONTINUOUS 
MONITORING OF TEMPERATURE 
AND FLOW EVENTS PRESENTS 

A NOVEL APPROACH TO ASSIST 
WITH WATER QUALITY RISK 

MANAGEMENT (WQRM)
Harriet Whiley, Jason Hinds, James Xi and Richard Bentham

1. Introduction
Opportunistic premise plumbing pathogens (OPPPs) are 
an increasingly significant public health issue [1-3]. In 
hospitals, it is argued that water distribution systems are the 
most important but overlooked source of hospital acquired 
infections [3]. Faucets and water distribution systems have 
been recognised as reservoirs and sources of infection 
for a wide range of pathogens including Legionella spp., 
Pseudomonas aeruginosa, Aeromonas spp., Acinetobacter 
spp., Burkholderia spp., Enterobacter spp, Flavobacterium 
spp., Serratia marcescens, Stenotrophomonas maltophilia 
and non tuberculous mycobacteria (NTM) [3-5]. Extended 
hospitalization and even death are real outcomes of 
waterborne bacterial infection which pose significant risk to 
immune-compromised patients and increase the financial 
strain on our health systems. Therefore, it is imperative to 
consider how technology and data can reduce this burden 
through greater visibility of unseen risks and improve 
operational compliance to provide real time management of 
heath care facilities to prevent infections.  

An established source of OPPPs in hospital and healthcare 
water distribution systems is the municipal potable water 
supplies [6, 7]. Once microorganisms enter a system 
they form, or are incorporated into, biofilm, a slimy matrix 
consisting of microorganisms, extracellular organic polymers 
and inorganic particles [4]. Biofilm build-up is a primary cause 
of decreased water quality [8] as it provides a nutrient source 

to support microorganism growth and protects them from 
disinfection strategies [9]. 

Biofilm formation is influenced by a range of environmental 
conditions including water temperature, disinfection type 
and residual, pipe materials and sizes, as well as temporal 
changes in water hydraulics and chemistries [2]. One of 
the most important factors promoting biofilm formation is 
stagnation arising from fluctuating water usage  [10-12][9]. A 
previous study of residential properties found that microbial 
concentrations in the drinking water increase 2-3 times as a 
consequence of sitting stagnant in the pipes overnight [11]. 

Preventing stagnation in in premise plumbing water 
systems is arguably the most effective operational control 
and is widely recognised to reduce the risk of Legionella 
pneumophila in potable water distribution systems [8]. 

Furthermore, a global recognised strategy in controlling 
the risk of Legionella is to frequently flush outlets to remove 
biofilm debris and introduce residual disinfection [13]. This 
view is supported within enHealth’s ‘Guidelines for Legionella 
control in the operation and maintenance of water distribution 
systems in health and aged care facilities’ where it states ‘low 
flow or stagnant water can provide conditions that contribute 
to the growth of Legionella’[14]. Apart from improper 
plumbing installation and capping of pipework to form dead 
end and dead legs, another major contributing factor to 
water stagnation in premise plumbing systems is idle legs of 
pipe that are not regularly flushed due to unused taps and 
outlets. This concern has initiated the need for ‘operational 
infrastructure controls’ such as weekly flushing of all unused 
outlets to manage this risk. 

Further to these guidelines, current regulations require 
‘verification monitoring’ through regular microbial water 

*Correspondence: Harriet.Whiley@flinders.edu.au ; Tel.: +61-
8-7221 8580

mailto:Harriet.Whiley@flinders.edu.au
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testing to inform the management and treatment of warm 
water systems. However, there are many limitations 
associated with the standard culture method of detection, 
including the underestimation of viable but non culturable 
(VBNC) bacteria that exist undetected in the potable water 
system just waiting for favourable conditions to commence 
proliferation and the time delay from sampling to results. 
Current operational practices rely heavily on water sampling 
results to instigate any water quality rectification initiatives 
which are reactive and may underestimate potential risks [15].

As such, there is a need for novel approaches to better 
inform Water Quality Risk Management (WQRM) protocols 
and the use of water use monitoring technology and data 
to reduce operational costs and risks [6]. A case study 
investigating one such novel approach which utilised  real 
time monitoring of temperature fluctuations in TMVs located 
in an Australian hospital to identify flow events was conducted 
by enware and has been published in the International 
Journal of Environmental Research and Public Health [16]. 
By investigating the associations with flow, temperature 
and microbial water quality, WQRM control interventions 

associated to stagnation and bacterial growth 
management were identified. 

The study was conducted over 5 years within 
an old busy metropolitan hospital located in Sydney 
NSW containing 125 inpatient rooms spread over 
12 floors.  This study site had Enware’s Smart 
Flow TMV monitoring system (Figure 1) installed 
that provided continuous monitoring of 220 TMVs 
(that supply 918 outlets) between 12/08/2013 
until 22/05/2017, where the temperature of water 
output was collected and analysed. All temperature 
change events were monitored continuously at 
each fixture within the study  
at an accuracy of 0.5°C and a computer modelling 
algorithm was used to identify and separate flow 
events based on changes in temperature over time. 

Initial analysis focused on determining the 
level of system stagnation that occurs naturally 
due to standard operational use. Using enHealth 
guidance associated to the flushing all outlets 
that remain unused for 7 consecutive days, our 
analysis determined that over a 3 year period, 
the rolling monthly average of stagnant fixture 
outlets was 33%. Further investigation proved 
that of these 33%, another 30% of these fixture 
outlets remained stagnant for 21 days or more 
(Figure 2). The identification of stagnant fixtures, 
including their location and functional application, 
was analysed further across all TMVs monitored, 
and provided inconsistent results suggesting 
fixture usage are not typical and are dependent 
upon variants in human behaviour. This identified 

a number of challenges. Within a large operational hospital, 
how do you determine what outlets remain unused and which 
ones to flush? Do we just make a blanket rule and flush every 
tap once a week? Is this a sustainable solution, it must waste 
huge amounts of time, water and energy? Who has the time 
and resources to ensure every tap gets flushed weekly?

An effective solution to these challenges is to use 
technology to collect the data needed to inform more 
sustainable and cost effective operational management. 
For example, if we compare a standard operational practise 
known as ‘flushing Fridays’ with flushing only unused outlets 
then we can calculate the potential saving in time, water and 
energy across that facility. If we assume the weekly flushing 
of 918 fixture outlets for 60 seconds can be reduced by 30% 
by only flushing the unused fixture outlets, then there is a 
reduction in approx. $40,000 in operational costs per year 
plus approx. 4000 litres of cold and heated water which has a 
significant impact of the facilities sustainability. 

Following the system stagnation study, the TMVs 
monitoring data was analysed and broken into flow/flushing 
events greater or less than 15 second duration. The analysed 

Figure 2 Monthly Ave 7 days consecutive of no/low flow       +     Monthly Ave 21 days + 
consecutive of no/low flow

Figure 1: Images depict typical Aquablend TMVs with Smart Flow Monitoring system used 
within the study.
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25.7. There were a total of 1369 flow/flushing events on the 
days of sampling in which 730 were less than 15 second in 
duration, while 639 greater than 15 second in duration.

As the number of flushing/flow events on the day of 
sampling increased there was an initial increase in total 
heterotrophic bacteria observed. This possibly could be 
attributed to biofilm detachment caused by sheering [17]. 
However, after 5 flushing events there is a decline in total 
heterotrophic bacteria which plateau after around 10 flushing 
events. Further data analysis revealed a significant correlating 
relationship between the total number of flushing event 
greater than 15 seconds and total heterotrophic bacteria. 
Statistically the data also demonstrated a significant 
relationship between the concentration of total heterotrophic 
bacteria and number of flushing events seven days prior 
to sampling, with increased flow events associated with 
decreased concentrations of heterotrophic bacteria.The 
data also revealed a close relationship between temperature 
and the total heterotrophic bacteria with lower temperatures 
associated with higher heterotrophic bacteria ). 

This case study demonstrates the effectiveness of this 
novel approach for monitoring building water quality using 
real time surveillance of temperature and flow events to 
assist with WQRM [16]. This real time monitoring approach  
was validated by the statistically significant association of 

data was separated into different categories according the 
flow (flushing) frequency: 
• Total flushing events on day of sampling
• Total flushing events less than 15 seconds duration on day 

of sampling
• Total flushing events longer than 15 seconds on day of 

sampling
• Total flushing events during the 3 days prior to sampling
• Total flushing events during the 7 days prior to sampling

The total flow (flushing) data was compared against 865 
water samples were collected from faucets attached to TMV 
during the study period, as part of hospitals mandatory 
verification monitoring program in accordance with NSW 
Code of Practice for the Control of Legionnaires’ Disease 
(2004).  Of the water samples collects, there was a total of 
629 (73%) positive for total heterotrophic bacteria at a range 
of 1-52000.  Further to this, there was only 4 (0.5%) samples 
positive (limit of detection 10 CFU/mL) for L. pneumophila 
and all four were serogroup 1. No samples were positive 
for Legionella spp other than L. pneumophila. All four water 
samples were also positive for total heterotrophic bacteria and 
concentrations ranged from 690 CFU/mL to 14000 CFU/mL.

The comparative analysis results demonstrated that the 
temperature of the water at the sampling locations ranged 
from 25.0°C to 89.0°C; however, the median temperature was 

Unused Fixture Outlets Flush Requirement

Activity Description Unit

Frequency 
Manual 
Best 
Practise

Rate Process

Manual 
Flushing 
Friday 
Practice

Smart 
FlowTM 
enabled 
system 

Weekly Flushing 
of Outlets in 
accordance with 
your Water Risk 
Management 
Plan (including 
administration)

No. of Fixture 
outlets x 1 
minutes per 
outlet @ $70/hr. 

0.0168 52  $70.00 

Smart FlowTM 
records flow 
automatically. 
(On Average 70% 
of valves do not 
require flushing) 

$56,138 $16,841

Energy Savings

Taking 0.195Kwh 
to heat 3 litres of 
heated water per 
fixture outlet per 
week @ $0.33 
per Kwh.

0.195 52  $0.33 
70 % reduction 
in Heated Water 
usage.

$3,072 $922

Monetary Water 
Savings

6 litres per 
Unused fixture 
outlet weekly 
flush  @ $2.35 
per Kl water 
Cost.

6 52  $0.0024 
70 % reduction 
water usage.

$673 $202

   
Total Annual Flushing Compliance 
cost:     

$59,882 $17,965
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increased heterotrophic bacteria observed at sampling point 
with few flushing events and low temperatures. This would 
enable corrective action to be taken much quicker compared 
with waiting for the microbial water quality test results to be 
received, reducing the risk to patients.

Although, in this study there were not enough Legionella 
positive samples for statistical analysis, previous studies 
have demonstrated Legionella concentrations to be positively 
associated with total heterotrophic bacteria at 22°C and 37°C, 
but not at temperatures above 55°C [18]. 

This study also found the increased flushing events was 
associated with increased water temperatures and increased 
bacteria concentrations were associated with lower water 
temperatures. There is an observed relationship between 
the influences of flushing events and temperature at faucets 
on microbial water quality. This study validated a remote 
monitoring strategy that can be used to ensure good thermal 
control and minimise  stagnation occurring at outlets within 
potable water systems. The biggest advantage with the real 
time monitoring strategy is that it can be used to inform 
WQRM operational controls and significantly reducing 
operational costs associated with flushing of unused outlets. 
The study has demonstrated use of technology and data is an 
efficient means of identifying high risk areas within the water 
distribution system in real time and ensure system stagnation 
is avoided. It has the real opportunity to complement, 
and reduce the reliance, on microbial testing, which has 
limitations due to cost, is time consuming and the detection 
methodology increases the risk of cross-contamination or loss 
of culturability [21, 22]. 

The full article presenting this study can be found: https://
www.mdpi.com/1660-4601/16/8/1332 
 Whiley, H.; Hinds, J.; Xi, J.; Bentham, R. Real-time continuous 
surveillance of temperature and flow events presents a 
novel monitoring approach for hospital and healthcare water 
distribution systems. International Journal of Environmental 
Research Public Health 2019, 16, 1332.
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ASBESTOS IN HEALTHCARE:  
THE CHALLENGES AND HOW  

TO MANAGE
By Stuart Buck

Opira

Asbestos within the healthcare sector produces many 
challenges. Due the age of  the buildings in healthcare in 
Australia there have been numerous renovations add-ons 
and refurbishments. Not to mention asbestos removals or 
remediation which may not have removed all the asbestos 
present in the area whether inadvertently or on purpose. 

The most effective way of dealing with asbestos in the 
workplace is with an asbestos management plan. This 
incorporates the information from the asbestos survey which 
should be kept up to date and reviewed at least 5 yearly (in 
QLD) or whenever there are any changes. 

It is very important to understand the limitations of 
asbestos management surveys, as there are often areas which 
are inaccessible or are ‘presumed’ asbestos containing. These 
limitations make the asbestos management plans unsuitable 
for use when refurbishments are to occur. 

An asbestos refurbishment or demolition survey is required 
if any works are to take place which fit the description of 
refurbishments or demolition. 

Many asbestos materials can be found in obscured or 
previously inaccessible locations without gaining special 
access permission. Examples of this are asbestos thermal 
wrapping around elevator cabling on the underside of lifts. 

Another commonly overlooked asbestos containing 
product that we have come across many times in larger 
building are asbestos insulated pipes. Often seen in hospitals.

Electrical insulation within fuses often contains asbestos. 
As seen within image 5  in the centre surrounding the wire. 
Due to electrical hazards these are usually not sampled during 
asbestos surveys. 

Often linings within elevator shafts can be made from 
asbestos containing materials or have insulating ‘limpet’ 
spray on fire insulation applied. In the photos below limpet 
asbestos had been applied as fire rating to the elevator shaft. 
This was enclosed behind plaster sheeting. These measures 
are normally sufficient, but with the changes in air pressure 
and vibrations caused by the movements of the elevators 
loose asbestos fibres were being disturbed and at risk of 
contaminating the occupied spaces. Due to the high risk 
and the difficulties in removing the asbestos entirely, the 
loose ‘limpet’ asbestos was encapsulated by sealing all gaps 
within the lift shaft lining as shown in image 7. This allowed 
the elevator to function with a manageable level of exposure 
risk to airborne asbestos fibres. On-going inspections and 

Thermal wraps of cables on the underside of lifts are usually not accessible 
without special access permissions being granted for inspection. It is important 
to be aware of these limitations when relying on a management plan. As 
anything not identified in the management survey could potentially be asbestos 
containing. 

Thermal wrap of cables on underside of lift.
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monitoring for asbestos fibres was recommended to ensure 
the ongoing safety of the building occupants. 

The ongoing management of asbestos within workplaces 
is of particular importance within healthcare buildings, not 
only because of the sensitive nature of the hazards but also 
the often-complicated layout of healthcare facilities which 
have often had decades of refurbishment works occurring 
across multiple buildings and sites. A clearly laid out and 
comprehensive asbestos management survey is your best 
resource with the ongoing management of asbestos. Though 
it is still crucial that any suspected areas or items of concern 
are referred to a suitably qualified person such as a licensed 
asbestos assessor to sample, ascertain the risk and to update 
the asbestos register/management plan. To contact a local 
asbestos assessor and have them take a sample for analysis 
can usually get a result for you in less than one day. 

Asbestos thermally insulated pipe within the subfloor. Identified after 
refurbishment/demolitions works had commenced. 

Asbestos filled linings within elevator shaft.

Asbestos insulated pipes. All gaps and joins filled and sealed with fire rated sealant.

Asbestos electrical insulator within older fuses. These can exist throughout 
older buildings and not always feasible to sample each fuse board location, 
based on age of fuse board it is usually more practical to assume there is 
asbestos present on the asbestos register. 
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As with many things in life, COVID-19 has accelerated pre-existing trends. One of the impacts of 
the virus on healthcare has been the embrace of digital technology. Here, Courtney Thorne sales 

and marketing manager Dave Hewitt outlines the rewards but also the risks of going digital.

EMBRACING THE DIGITAL  
TRANSFORMATION OF  
HEALTHCARE
By Dave Hewitt 
Sales and Marketing Manager 
Courtney Thorne

Much is written and debated about how the so-called digital 
transformation will miraculously transform healthcare. During 
the COVID-19 pandemic social distancing, repurposing of 
healthcare facilities, and all the measures put in place to both 
treat and slow down transmission led to an increase in digital 
solutions being tried, some very successfully. But what does 
digital actually mean? Is it all it perceives to be? Or is it simply 
large numbers of technology companies trying to get their 
solution to the widest market, as fast as possible and for as 
long as possible? 

Throughout the world health and social care are at 
the forefront in technology research and consumption. In 
many cases key decisions are made based on short-term 
savings, sometimes while under great pressure to deliver 
positive results or to replace outdated systems. At times risk 
assessment can be weak and often there can be little thought 
to long-term viability. How many of us have old mobile phones 
that are redundant after only a few years due to poor battery 
performance and lack of software support? 

The pressure for health and care organisations to adopt 
a digital strategy is huge and may lead healthcare service 
providers into making impulsive decisions just to satisfy 
political and market forces, only to find they have invested in 
expensive white elephants in just a few short years.

The UK’s National Health Service is a goliath in terms of 
budget, workforce and points of access for healthcare, much 
applauded and celebrated while constantly criticised in the 
media often for the wrong reasons. Decisions can take years 
to conclude with countless stakeholders - often with opposing 
agendas - trying to understand technology, find the right fit at 

the right price before it becomes superseded by something 
newer and better. The NHS, for example, is still heavily reliant 
on pagers using 1980s radio technology.1 

Pagers are proving difficult to supplant since they always 
work, are simple to deploy, simple to use and relatively cost-
effective.  Compare that with smart mobile devices, which are 
complex, expensive, at risk of theft, and reliant on wifi always 
being available throughout the whole site, both indoors and 
outside. 

AI on the march
However, much of the digital future seems to rely upon smart 
mobile technology, and some of this is to be welcomed as 
simpler, faster and more environmentally friendly way to do 
some activities. Reducing the amount of administration and 
paperwork is always a good thing, having information to hand 
instantly is a massive benefit, but is it all about smartphones? 

No, it is not. Artificial intelligence (AI) is slowly creeping 
into all our lives whether we like or not. Already our trusted 
smartphone knows many aspects of our everyday life, where 
we are, where we have been, where we like to eat, which 

Courtney Thorne’s 
nurse call technology 
incorporates live data 
and daily reports from its 
CT Cloud technology.

DIGITAL TECHNOLOGY

Healthcare is undergoing a digital transformation.
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shops we visit and so on. Some of us turn off all these checks 
on our lives, but most of us do not and there are now a couple 
of generations who have known nothing else and take these 
things for granted.  

In healthcare, AI can and will continue to make a 
positive impact as algorithms created from millions of data 
enable qualified staff to make quicker decisions. Health 
patterns, human behaviour when asleep or when suffering 
from a certain condition can provide carers with important 
information so that the care can be tailored to those who need 
it most. 

In the increasingly cost-driven social care sectors, 
innovators are seeing early adopters as care planning and 
medication delivery moves away from paper-based systems 
to cloud-hosted software solutions. Monitoring vulnerable 
people while sleeping is never an easy process, it takes a lot 

of staff time, risks disturbing those in care and can lead to 
related health issues in the long term. 

With AI we are now able to determine when sleep is 
happening and when other life or health-threatening situations 
have arisen, this then enables action to be taken when its 
necessary, freeing up carers time to perform other tasks. AI is 
also developed to control the environment in which we care for 
patients and the vulnerable, where for example temperature 
control and mood lighting is automated depending upon 
the activities taking place, here both patients and carers see 
improved outcomes and better working conditions. 

If a digital transformation can improve health outcomes, 
create nicer environments, save time and money, and reduce 
waste in terms of paperwork, why is it taking such a long time 
for health care organisations to adopt it? I would suggest that 
reluctance is due to more than one thing and will include the 
following.

Culture. Today, technology is being deployed into hospitals 
using methods of installation dating back to the 1960s and 
1970s. Those making these decisions today were trained by 
those who made the decisions back then. However, those who 
have grown up using smart technology are starting to question 
these traditions and, as they replace previous generations, are 
more welcoming of innovation and doing things differently.

Embracing digitalisation 
comes with a risk of picking 
technology that could become 
obsolete.
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issued by the UK government, which give comprehensive 
advice and guidance on the design, installation and operation 
of specialised building and engineering technology used in the 
delivery of healthcare.2

Similar recommendations exist in many countries around 
the world and these documents coupled with cross-border 
standards, such the European Union’s CE marking that help 
buyers understand how a product complies with EU safety, 
health and environmental requirements.3 They are often 
the only reference that a buyer can make when procuring 
solutions to reduce the risk of making the wrong choice. 

In the digital age, however, there are many pieces of 
technology that are shared across lots of different markets, 
these will include the smart mobile device, the local 
network and wider network it uses, data storage function, 
cloud technology and all the hardware that links these 
devices together. Fortunately, there are standards and 
recommendations in force, both nationally and internationally 
since many of these digital solutions are not bound by 
geography, but how does a buyer know what to look for and 
where to find them?

Research is the best way to find out what you need to 
understand and how the introduction of any new technology 
will operate and how it may affect existing infrastructure. 

By seeking the right answers from your chosen solution 
provider, a risk-averse approach can be achieved without 
having to revert to how its always been done. Some questions 
that buyers should be asking the following.
• Is a CE marking or its geographical equivalent clearly shown 

and does the solution embrace testing of their products to 
merit the mark being applied? 

• Are there any local standards or documented 
recommendations applicable to the solution being 
considered, such as the UK’s HTM guidance? And has 
the solution been designed to operate within these 
recommendations?

• What third party applications and solutions are incorporated 
into any solution offered and do these also meet with 
relevant standards and recommendations?

• What happens to the solution should any element fail?
 –  Is data still collected to provide missing information when 

fixed?
 –  Is there a short-term alternative when the solution is out 

of action? 
 –  What if the main power source fails, is there a backup 

supply?
 –  Fast repairs are part local or on the other side of the 

world?
By seeking information from reputable sources, cross-

referencing this with peer groups, sharing case studies, a 
situation can be found where the risk is largely mitigated, this 
will more often eliminate the low cost, and often poor quality, 
so-called solutions. 

Risk. Nobody ever got the sack for buying ‘XYZ’. Those 
of us who remember what ‘XYZ’ stands will be well aware 
that ‘XYZ’ was not the cheapest and often not the most 
appropriate solution. When new technology is developed 
there will always be those who want to be first. However, 
when the lives of those in care is at risk, a more conservative, 
risk-aware approach should always be considered. There is a 
fine balance to be achieved where adopting new technology 
might put lives at more risk than doing nothing.

Cost. The first mobile phone was not only large in  
stature but was also extremely expensive. Economies of  
scale can only come about when a product or solution is  
so good that it sells in significant volume so as to cover the 
cost of development thereby reducing its price. That is  
always going to be difficult for manufacturers unless they  
have large investors happy to fund a loss-leading product 
from the start. Most entrepreneurial organisations launching 
new technology tend to be at the other end of the financial 
scale, often small non-commercial innovators. This brings  
with it added risk of business failure part way through a 
solution roll out. 

The roles of technology providers
Apart from smart devices, AI, what else is fuelling the digital 
transformation? I suggest that is simply the need to save 
money, allied to speeding up the processes from diagnosing 
conditions, administering admissions, deciding on the 
correct course of treatment and ultimately providing positive 
outcomes. 

If processes and treatments can be carried out more 
quickly, then in theory more people will be treated, more 
will have a positive outcome and more will live out their 
lives happily and free of health concerns.  That has to be 
the ultimate goal in any society. Yet only when healthcare 
organisations have the shackles of political doctrine, media 
censure and outdated culture and practices removed will this 
ever be allowed to become a reality.  

So what can healthcare technology service providers do to 
both expedite the growth in new technology at the same time as 
helping their customers overcome any reluctance in adoption? 

A good place to start will always be the standards bodies, 
since accreditation to specific and relevant standards gives 
buyers the reassurance that the solution meets a minimum 
standard in the way its designed and operated. Where new 
technology is concerned, however, standards often lag 
innovation by considerable timescales, meaning that those early 
adopters take the risk, find the issues which then lead to a suite 
of standards to prevent reoccurrence of the same issues. 

There is a middle ground that can be aimed for, and 
this is where a suite of recommendations is documented, 
agreed by stakeholders and used to guide both buyers and 
manufacturers on exactly what is expected. We can look to 
such guidance as the Health Technical Memoranda (HTMs) 
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That leads to another issue often forced upon larger  
and public sector buyers, all too often seeking out the  
lowest cost will not necessarily produce the best value. 
How often do we witness the lowest cost procurement 
quickly followed by the supplier going out of business part 
way through delivery, as his own costs exceed any profit 
achievable? Or solutions not fit for purpose soon after 
completion due to poor quality materials and cost-cutting 
manufacturing methods? 

While cost is for ever going to be one of the main 
considerations beating suppliers down, racing to the bottom 
does nothing for quality, nothing for the supplier organisations 
and ultimately delivers the greatest of all risks to everyone 
involved, not least those at their most vulnerable in hospital 
and social care homes. 

In conclusion, we should not follow blindly into a world of 
technologically driven healthcare at the expense of person-
centred, outcome-based solutions. The best combinations 
of technical, digital and human interventions and solutions 
must be where investment is focussed.  Only by taking on 
a considered risk will innovation be allowed to grow, no 
matter what the solution is, who or what size the supplying 
organisation might be look at all the possibilities and ask the 
difficult questions.
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Good communication has been a key plank in the war with COVID. The success of lock downs, 
testing and vaccine roll outs all rely on good communication to work well, and have helped the 

health care sector in their front line fight with the virus. A fight that has commanded the attention 
of the health care sector since early 2020. As the pandemic tide begins to ebb, thoughts will 

turn to the funding needs that occupied us before. 

LIFE CYCLE MANAGEMENT’S 
ROLE IN THE HEALTHCARE 

ENVIRONMENT
By Donald Macdonald, Director

Macdonald Lucas

Whilst the funding needs of core business will, of course, be 
front of the queue. From an asset maintainers point of view, 
the role of biomedical assets in the care and treatment of 
patients is fairly clear, thus the link between maintaining these 
assets and good patient outcomes is relatively easy to make. 
The part played by non- core business assets, like chillers, 
boilers and lifts, in achieving good health outcomes, however, 
is not so obvious. All of this means that whilst it can be harder 
to get funding for asset management than for core business 
activity. Of the funding that is available, it is likely to be easier 
to secure for the maintenance and replacement of biomedical 
assets than for the maintenance and replacement of non- core 
business assets.

Spending on planned and reactive maintenance of non- 
core business assets, is typically seen as an unavoidable cost 
of ‘keeping the doors open and the lights on’. And thus tends 
to be fairly simple to secure funding for (though perhaps not at 
the levels that the maintainer feels is needed). 

On the other hand, securing adequate and timely funding 
for the replacement of non- core business assets (life cycle 
works), is another ball game entirely. The reasons that this 
tends to be such a challenge are many and varied and 
include:
• Where an assets appears to operate effectively, the case for 

replacing it can be hard to make, and.
• When an asset fails in service slowly over time, stakeholders 

can get used to ‘living with’ its unreliable operation.
Where the link between a non-core business asset and 
effective health care is not clear, in order to secure funding, 
the maintainer needs to be able to make a compelling 
business case to the executive, regarding:
• The importance of the asset to the business,

• The reality that the asset is reaching the end of its design 
life and requires replacement,

• The time required to replace the asset, and,
• The true cost of the assets replacement.
Where a health care engineer fails in the above and is unable 
to secure support (and funding) for timely asset replacement, 
the organisation runs the risk of:
• Increasing incidents and costs of reactive repairs,
• Increasing incidents of unplanned service interruptions,
• Having to deploy inefficient ‘work arounds’,
• Negative impacts on downstream assets, and,
• In extreme cases, a catastrophic failure of critical services.
The global pandemic that we are all living through highlights 
the ‘global village’ in which we live and the international nature 
of the supply chains on which we all rely. This is a situation 
which has major implications for life cycle works, particularly 
in areas like asset availability, lead times and the limited 
capacity of the major logistics providers to distribute and 
deliver supplies including new plant and equipment.

The joined up nature of the modern world complicates life 
cycle works. It makes the need for a pro- active, well planned 
approach critical. It challenges the engineers ability to manage 
expectations effectively and to positively influence outcomes. 
Thus a robust, comprehensive, intuitive approach to life cycle 
management is key, including:
• The ability to quantify and rank asset criticality from a 

number of points of view, for example, the potential for an 
asset failure to impact:
– Accreditation,
– Patient safety,
– Compliance,
– Service interruption,
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– Downstream asset failure, and, 
– Replacement availability.

• Regularly capturing, analysing and reporting the condition 
of the asset base, over time,

• A full appreciation of the implications of asset replacement 
works, such as:
– Cost, 
– Modifications of existing services, 
– Temporary supply arrangements,
– Goods inwards and outwards routes, and, 
– Lead times.

A life-cycle management approach that reflects the above, 
and includes regular reporting to senior management helps to 
ensure that expectations are managed over the life cycle of 
the asset base. There are of course an increasing number of 
tools available to assist with life cycle management such as:

• Asset condition audits,
• Analysis of BMS and CMMS data,
• BIM,
• Digital twins, and,
• IoT technology.
However when it comes to securing funding for life cycle 
works, in depth analysis of asset data will count for nought, 
if one is unable to communicate the need to the wider 
organisation in a manner that makes it relevant to them and in 
a way that they can readily process and understand. Unless 
they achieve this, those responsible for the management of 
non- core business assets in the health care environment shall 
struggle to secure funding for life cycle works. As in the battle 
with COVID, effective communication is key. 

www.macdonaldlucas.com
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Remote building operation is increasingly coming into its own for generating even greater value 
for building and facility managers. 

THE THREE E’s OF REMOTE 
BUILDING OPERATION

Christian Schiemann
Market Development Manager – Building Automation, ABB

The smart building movement is all about value, and 
remote operation is increasingly coming into its own for 
generating even greater value for building and facility 
managers. We are seeing this play out through the three Es 
of remote building operation: efficiency gains, environmental 
gains and experiential gains. Importantly, they empower each 
other. The efficiency often drives environmental savings, 
and better experiences are made possible through greater 
efficiency, and so on.

With remote access to building management systems 
for building managers, all aspects of a building’s energy 
use can be monitored and controlled without the need to 
be on site. Remote monitoring optimises energy use and 
environmental value with absolute convenience. The task 
can now suit timing, not a person’s physical location, which 
further increases the likelihood of proactive, improved 
decision-making. And of course, this goes well beyond pure 
energy use into the realm of designing and managing better 
workplace experiences and in the case of hospitals, improved 
operational efficiency, safety and comfort for hospital 
personnel and patients.

Remote building management taken to 
the next level
For building managers, a major point of value with remote 
operation is remote maintenance. Not only can building 
managers look at what may be wrong, they can fix certain 
functions remotely through smart building technology. 
Alternatively, they might be working with a systems integrator 
and, through remote management, give them access to dial 
in and look at the problem remotely. This capability offers 
huge value. By the time they arrive, they may have fixed it 
or, if not, they know what the issue is and can come better 
prepared. This saves time on site and potentially avoids 
wasted materials from vague diagnoses, which in turn create 
cost savings. For building users, the gain is better up-time 
and productivity.

Particularly when a system integrates multiple data 
sources, it also means that energy use can be understood 
and optimised more readily, reducing its overall draw on the 
environment. For building managers, a significant advantage 
is the ability to monitor and manage issues in real-time. 
Additional savings are in streamlined operations and 
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maintenance costs – in materials and labour – with remote 
operation enabling pin-point precision to further that value. 
For example, building managers can remotely measure energy 
consumption and identify areas that are not performing well 
so they know where to focus investigation and, potentially, 
investment.

Calvary Adelaide Hospital is a perfect example of 
implementing building automation solutions, featuring intelligent 
and integrated building control for easier lighting management 
and increased flexibility, security, economic efficiency and 
convenience. Featuring ABB’s i-bus® KNX solution, coupled 
with DALI (digital addressable lighting interface), hospital 
personnel and maintenance staff have full command of 
the lighting functions. All these functions can be managed 
automatically according to a schedule, sunset or sunrise, or 
presence of people, or by the touch of a button. This level of 
controllable lighting system is key to energy saving, with the 
additional benefit of increased comfort and safety.

The smarts of cumulative value

Efficiency gains, environmental gains and experiential gains 
– when they work in synergy, they create real cumulative 

value. With innovative, integrated solutions already available, 
building and facility managers have the technology at their 
fingertips to make homes and buildings intelligent with 
energy-efficient and future-oriented technology. A building 
that saves you 30% in operating costs. Remote access from 
across the room or across the globe. Climate and lighting 
controls that are aware of the time and date. This is the future 
of smart buildings available today.

Christian has more than two decades of experience in 
the smart buildings and smart home industry in Australia, 
Germany and UK, helping customers to achieve more 
sustainable and automated building outcomes. In his Market 
Development Manager role, Christian is responsible for 
representing ABB’s building automation solutions in Australia 
and New Zealand, mainly with an approach of an open 
protocol solution (KNX), and promoting the advantages of 
automation across industries to stakeholders in a building 
process. Christian has participated as a keynote speaker at a 
range of industry events in the UK and Australia focusing on 
emergency efficiency in buildings and the impact on the global 
carbon footprint.
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AS1807: 2021
“EVERYTHING YOU NEED IN ONE 

PLACE”
By Simon Young
AES Environmental

Background
The new AS 1807 series was developed from a requirement 
to consolidate Twenty-Six individual standards in to one 
comprehensible test method that could be applied to a 
range of products. As a result there have been some notable 
improvements in transparency, test methodology and a 
reduction in the barriers of entry. 

In this context the AS 1807 series of test methods is 
utilised by registered service organisations, Australian 
laboratories and associated safety cabinet users. Those 
groups have regularly completed an annual certification 
process under the guidance of National Australian Testing 
Accreditation “NATA”. This is due to the practical ease and 
transparency for delivering a rapid “pass or fail result” to end 
users at their work place environment which has resulted in 
high user uptake of more than 85% within the work place, 
significantly higher than any other regions of the world.

Consolidation of the various test methods would seem like 
an obvious solution however in the past this has not been the 
case. The driving force behind change came from an unlikely 
source; the adaptation of an ASNZ/ISO Clean Room Test 
Method that would likely cause conflict in the market. 

So, what’s new? 
AS1807, was given a new title “Separative Devices” with a 
clear definition for use “Biological and Cytotoxic Drug Safety 
Cabinets, Clean Workstations, and Pharmaceutical Isolators – 
Methods of Test”. With a defined focus it is now clear where 
these standards should be applied. Test methods that are not 
applicable to the definition have been removed and about half 
have been revised and updated. 

A critical aspect of the new standard was the requirement 
to independently validate the competency of service providers 
in the delivery of on-site technical services, safety cabinets 
and other separative devices to ensure that those devices 
are safe and fit for purpose at the users place of work.  The 
test validation process needed to be relevant, simple to 
apply, cost effective, provide a ready pass/fail outcome and 
reproduceable within any work place environment. A high level 
of importance was provided to the types of equipment to be 
used, and the effect of aerosol test challenge and pressures. 

Driving this development was the increase in the range of 
deemed diseases, from what had been traditionally asbestos 
related diseases to include numerous additional types now 
included many found within the laboratory work place. 
AS1807:2021 appendix B table B1 references the higher 
risk posed to laboratory personnel for brucellosis, Q fever 
and Typhoid due to their low infectious doses and increased 
infection caused through aerosol inhalation. 

In addition to the actual test methods, technical aspects 
of test equipment have been reviewed and updated. This 
includes anemometers, lighting, and the effect building 
vibration can place on the placement of bio safety cabinets in 
high rise buildings. 

It is considered critical for effective measurement of HEPA 
sealing integrity to ensure an upstream concentration of 
aerosol. An effective range was considered to be 1mg /m3 to 
100mg/m3. Given the complexity within the test methods and 
how one test adjustment can impact another. 

The new standard provides useful information for users 
and the industry by providing a guide of estimated times, 
one should consider when conducting tests in accordance 
to AS1807:2021. This guide is shown in Table 2.1 and offers 
users an indicative time frame for when their annual services 
are required. Procedure 4.4.5.2 refers to the travers rate for 
effectively scan testing HEPA filters and references to the time 
using varying size tips and speeds between 0.3 to 0.6m/s are 
shown in Appendix D. Speeds outside the recommended test 
velocity are shown with a traverse rate of “0” and highlighted 
in blue. 

Conclusion
The new AS1807 Standard combines all of the relevant 
individual standards in one convenient location. This has 
significantly reduced the cost of owning this standard and 
provides clarity to all user groups. Furthermore, the test 
methods have been refined and modernised based on 
research and to suit the latest equipment. This is more than 
comprehensive update of AS 1807; this new Standard sets 
out a clear test methodology with performance targets for 
Biosafety Cabinets and other Separative Devices that no other 
global standard clearly defines. 
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Since its inception in 1946, proton therapy is generally recognized by international healthcare 
professionals as a superior treatment, compared to that of traditional radiation treatments. Not 
only is proton therapy yielding successful outcomes among cancer patients, it’s doing so with 

reduced collateral tissue damage and improved patient experience and recovery. However, 
the cost of the equipment and associated specialized facilities has limited its use--and the 

associated potential to change the face of radiation treatment…until recently. 

PROTON THERAPY FACILITIES 
ADVANCE CANCER TREATMENT

By Lisa Sombart

The Proton Difference
Proton therapy, used to treat lung, brain, head and 
neck, gastrointestinal, and gynecologic cancers, and 
other difficult-to-treat tumors, has resulted in a much 
higher success rate in cancer treatment relevant to 
the collateral damage experienced by surrounding 
tissues. Proton beams are significantly different than 
photon beams and their use is expanding as precision 
improves and clinical studies demonstrate value for 
other cancers.

A photon beam carries energy through the tissue 
with the highest dosage near the delivery point and 
dissipates as it passes through tissue to the tumor 
location until it exits the body. The beam loses energy 
as it passes through the healthy tissue and must 
be adjusted to deliver the proper dose to the tumor, 
resulting in excess radiation exposure to the healthy 
tissue anterior to the tumor. 

With proton therapy, a machine called a synchrotron 
or cyclotron speeds up protons creating high energy. 
This energy makes the proton beam increase with 
depth, rise at the tumor location to deliver the needed 
dose, and then immediately fall off after passing 
through the tumor. This is known as the Bragg Peak. 
The beam can be set to arrive and deliver the maximum 
dose at the full dimension of the tumor. The main 
benefit is the ability to target the tumor directly, with a 
focused beam, that has much lower impact on healthy 
tissues that are anterior or posterior to the tumor. Beam 
technology advancements have offered treatment of 
the precise dimensions of the tumor and minimized the 
side effects of radiation treatment.

Clinic entrance and exam room



Danrae Group is a family owned and operated company that has been providing expert 
waterproofing services for more than 20 years, including waterproofing diagnostics, re-
mediation and repair services for the Strata, Commercial, Government and Civil sec-
tors.  We provide fast response, first-class and guaranteed waterproofing solutions on 
time, every time. 

 

STRATA GOVERNMENT COMMERCIAL 

CIVIL REMEDIATION 

1800 326 723 I www.danraegroup.com.au     

CIVIL REMEDIATION 

STRATA COMMERCIAL GOVERNMENT 

www.danraegroup.com.au


59

FEATURE ARTICLES

Proton Therapy Clinic Design
Proton therapy clinics include many of the same spaces 
as other healthcare clinics including lobby and reception, 
waiting room, exam rooms, physician/nurse workroom, clean 
supply/soiled utility, and engineer’s office for monitoring the 
equipment and radiation levels. Each treatment room has a 
control room for operating the system and monitoring the 
patient. The imaging equipment installed in the treatment 
room provides up-to-date location of the tumor for proper 
alignment with the beam therapy. The beam generation can 
be located remotely or within the same volume of space as 
the treatment room depending on the selected system. 

Because there are so many common spaces in a clinic, it 
is possible to share common spaces with other departments 
or divisions with similar needs. This could result in cost 
efficiencies and improved utilization of spaces. However, 
having a fully independent clinic from other hospital spaces 
would allow for autonomous operation for other healthcare 
areas in the case of an outbreak that might make sharing 
spaces with other divisions or departments undesirable. The 
recent COVID-19 pandemic has resulted in careful evaluation 
of clinic configuration to allow continuous operation 
throughout such an occurrence.

Originally, proton therapy centers required large real 
estate commitments and significant expenditure which led 
to a limited number of facilities available for treating patients 
that would benefit greatly from this technology. Single room 
proton therapy centers were developed in response to this 
market limitation and made it possible for a healthcare 
organization to construct and operate a proton therapy 
center with a considerably smaller initial cost and real estate 
commitment. Additionally, healthcare organizations have been 
able to develop proton therapy clinics in locations closer to 
the patients. Many are located at hospitals, including major 
cancer centers, and stand-alone treatment clinics are also 
becoming more common. This benefits patients as it reduces 
the travel hardships including cost, anxiety from unfamiliar 
surroundings, and time away from support.

Single room proton therapy facilities vary in size depending 
on the manufacturer and type selected. There are standard 
single-room and compact single room options. Generally, 
a compact single-room system is 30% less floor area and 
over 40% less volume than a standard single room solution. 

Space constraints, particularly on congested sites, make the 
compact system an attractive option. Table 1. provides some 
general characteristics of several manufacturers.

Overall Challenges
The technical challenges of designing a proton therapy 
treatment center include coordination of all the services and 
provisions for reliable operations. As systems become more 
compact, space available for routing critical utilities becomes 
less generous. High-density concrete aggregate makes up 
the roughly 1.5m thick walls surrounding the equipment and 
treatment room. All services that enter the vault must be 
carefully coordinated for pre-planning of pathways to set 
sleeves in the proper locations in the high-density concrete 
walls. Once the pours are complete, it is very difficult, and 
expensive, to create new paths and should be avoided. The 
coordination of the pathways also has a significant impact 
on the beam generation equipment as the manufacturer 
will determine specific cable lengths to connect all the 
components. The voltage drops are calculated to determine 
equipment calibration for precise operation; changes to the 
length could impact the function of the equipment. Backup 
systems for all services must be ready for instant initiation to 
preserve operations and protect the equipment. Provisions 
for maintenance and component failure need to be included 
for reliable, continuous operation. This article references 
specific design issues encountered for the World’s first 
compact proton therapy system, Kling Proton Therapy Center 
at Siteman Cancer Center at Barnes-Jewish Hospital located 
in St. Louis, Missouri, USA. The initial compact single-room 
installation was completed in 2013 and a second treatment 
room was completed in 2020. The newest installation is the 
MEVION S250i Proton Therapy System® with technological 
advancements in pencil beam scanning, ceiling mounted cone 
beam CT, and diagnostic CT on-rail system. These features 
provide state-of-the-art image guided proton therapy (IGPT).

Electrical Systems 
Power and communications are critical to the successful 
operation of a proton therapy center. The proton therapy 
center requires four levels of electrical system distribution 
(ups, generator, normal, mechanical equipment) to support 
the proton therapy and imaging equipment. The CT controls 
are located outside of the vault and the proton therapy 

equipment controls are 
in the vault. Multiple 
conduits are required 
between the systems 
and routing is limited to 
precise placement of the 
proton therapy equipment 
controls. All conduit is 
embedded in concrete 
walls of the vault. Modeling Table 1 – General System Characteristics
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tors.  We provide fast response, first-class and guaranteed waterproofing solutions on 
time, every time. 

 

STRATA GOVERNMENT COMMERCIAL 

CIVIL REMEDIATION 

1800 326 723 I www.danraegroup.com.au     

CIVIL REMEDIATION 

STRATA COMMERCIAL GOVERNMENT 

www.danraegroup.com.au


Providing you with increased 
capacity with our mobile laminar 
flow operating room

T: +61 (0) 7 3554 1022 
E: info@q-bital.com
PO Box 688, Morningside, Queensland, 4170, Australia

www.q-bital.com

Interested? Enquire today:

 

AVAILABLE 
NOW

Designed for optimal patient flow, our mobile laminar flow operating room offers a 
significant increase in capacity during times of refurbishment or increased clinical 
need. 

 Anaesthetic room

 Operating room with laminar flow

 Scrub area
 HEPA-filtered environmental air

 Integrated medical gas banks

 Changing room

 Utility area
 Data and telephone connections

https://www.q-bital.com/
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repeat of the coordination 
efforts which is time consuming 
and costly.

Other electrical 
considerations include 
lightning protection and 
grounding. Coordination with 
the manufacturer is needed to 
determine lightning protection 
requirements and any additions, 
if necessary. Grounding 
provisions and details are not 
typically shown in the design 
documents but are important 
to a proton therapy installation. 
All cable trays have grounding 
provisions that are specified by 

the manufacturer and identified in the design guidance manual 
provided. 

The fire alarm system provides general life safety 
monitoring and monitors vault clean agent fire suppression 
system for interconnection with secure vault doors. Attention 
to interconnections of clean agent aborting systems, door 
controls, ventilation systems, and system overrides is critical. 
Some owners may request a Last Man Out (LMO) button 
for control of the system in specific scenarios. All these 
integrated controls must be reviewed by the local health and 
safety officials for approval.

Lighting in the clinic areas is designed for a bright and 
positive experience for the patients and staff in the clinic. 
Concerns about the effect of radiation on the LED drivers for 
the lighting in the treatment room are addressed by using 
low voltage LED fixtures with remote drivers. Interconnection 

these conduit pathways in 3D modeling software allows 
coordination with reinforcements that are strictly positioned 
for final equipment calibration and radiation shielding 
accommodations. Several large pull boxes are provided in 
the design for connecting the power and controls systems 
inside and outside of the vault. Sizing must be specified 
and adjusted as any modifications to the proton therapy 
equipment during design is experienced. Elevations showing 
the locations of each pull box and equipment disconnects 
further define the acceptable installation criteria. Cable tray 
sizing and coordination is completed in the design phase to 
account for the multiple runs of cabling provided with the 
equipment. Changes to the locations and routing cannot be 
accommodated during construction once the cabling layouts 
are defined by the manufacturers without risking a complete 

MEVION S250i Proton Therapy System® with HYPERSCAN Pencil Beam 
Scanning at Kling Proton Therapy Center at Siteman Cancer Center at 
Barnes-Jewish Hospital in St. Louis, MO.

Lobby

Cable Tray
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between door controls, fire alarm system, clean agent system, 
ventilation equipment, and proton therapy systems must be 
clearly shown on construction documents.

Fire Suppression Systems
A clean agent system was required for this vault and fully 
designed to verify exact routing of piping and exact location 
of components during design phase (see Diagram). Note 
the angle of entry into the vault to prevent radiation leakage 
from the vault interior. It is beneficial to engage clean agent 
system representatives during design to verify system 
complexity level and thoroughly review clean agent shop 
drawings. Electrical should review submittal as well for cross 
coordination.

Cooling Systems
Cooling systems require redundancy for maintenance 
and reliability. The proton therapy equipment is provided 
with one or more heat exchangers to remove heat while in 
standby and with beam-on conditions. This process load is 
independent of external factors such as weather, occupancy 
fluctuations, and time of day. Sizing the equipment for peak 
load is recommended, but provisions for turndown must be 
considered. Standby mode may represent 40% to 50% of 
the full load. The load while in treatment is for a very short 
duration and may last only one to two minutes. The other 
operational consideration is that while the beam is on the 

load is a function of the beam size. 
Equipment specs identify the largest 
beam configuration as the peak 
load. The second system at Barnes-
Jewish Hospital has the capability of 
generating a 20cm by 20cm beam. 
It is possible, but not probable, 
that the beam will be operated at 
its maximum dimensions during 
treatment. Although this condition 
is unexpected, the design needs 
to accommodate this operating 
condition for the calibration of the 
equipment. Calibration durations of 
30 minutes continuous operation can 
be expected and represent the largest 
load on the utilities. 

It is highly recommended to 
include detailed BAS trending of 
chilled water temperatures during 
setup and calibration. The frequency 
of trending during operations should 
be at one-minute intervals until the 
system profile is demonstrated to 
adequately maintain temperatures 
between acceptable limits 
established by the manufacturer. 

The data trending should continue but can be at much wider 
intervals to avoid overwhelming the BAS with data storage.

Although large central cooling plants located on many 
hospital campuses may have the capacity and efficient 
operations to support a proton therapy center, there are many 
risks in servicing the installation from a central plant. The proton 
therapy loads are relatively small when compared to a large 
hospital complex and could be overlooked when maintenance 
or energy saving modifications are proposed. Mazzetti initially 
tied our process loads into the main hospital plant and some 
anomalies in temperature control resulted in clinic shutdowns. 
The decision to add a dedicated plant for the proton therapy 
center was made at the time a second treatment room and 
vault were added. The new system is stand-alone, has 
redundant pumps, chillers, and service heat exchangers.

An air handling unit with redundant fans and redundant 
computer room units comprise the remaining cooling 
equipment. These units provide temperature control and 
ventilation for the occupied areas of the clinic as well 
as equipment spaces not easily served by direct heat 
exchange to water. Exhaust fans operate to maintain space 
pressurization and are also utilized for clean agent purge upon 
resolution of the fire or other event that resulted in a release.

Plumbing Considerations
Hard water can damage the proton therapy equipment 
and water softeners are necessary to protect the process 

Clean Agent Piping System and Space Volumes – Perspective from Northwest (“snipped” from a pdf of drawing 
prepared by Mazzetti. 
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Heat Exchanger Skid

The Future
Proton therapy facilities are increasing in numbers as the real 
estate and financial burden decreases and demand increases. 
Meanwhile, patient costs are becoming more likely to be 
covered by insurance. Fees for service, value-based payment, 
and alternative payment models are continuously being 
updated to allow increased access to this crucial treatment 
option and it will likely expand considerably soon as these 
considerations are addressed.

Lisa Sombart, PE, LEED AP BD+C, was 
Principal-in Charge & Project Manager 
on both Barnes Jewish Hospital proton 
therapy projects. Lisa is a mechanical 
engineer with over 30 years’ experience 
in project management, energy analysis, 
controls and automation design, and 
critical facilities commissioning and 
validation. Her experience spans a 
diverse range of building types, including energy and utility 
analysis, healthcare, research and development laboratories, 
vivarium facilities, and new construction and renovation 
projects. An expert in building controls and automation, Lisa 
has a comprehensive understanding of building operations 
and maintenance needs, supporting her efforts in evaluating 
building energy consumption and utility costs. 

Republished with permission of IFHE Digest 2021

equipment. Sub-vault drain lines must be sized for all 
operating parameters and include adequate volume 
management if a city water backup is implemented for 
emergency shut down upon loss of cooling. Vaults below 
grade allow for a less imposing structure from the exterior but 
can introduce groundwater issues. Sump pumps with duplex 
or redundant pumps are required to remove groundwater and 
protect the vault contents. Monitoring of the sump pumps on 
the BAS is required and additional water sensors on the floor 
of the vault are recommended so any events can be attended 
to rapidly.

Lessons Learned
Coordination, coordination, coordination! All disciplines 
involved in the construction of a proton therapy center must 
work together with the owner and manufacturers to provide 
the most reliable and cost-effective solution. Any change to 
equipment or pathways to support the treatment must be 
vetted by all parties during design to determine if the impact 
is manageable within the project constraints (space, budget, 
schedule). Educating the owner on the design intent and 
the operational profiles of the equipment is necessary to 
instill a complete understanding of the risks associated with 
under-performing systems and how to maintain operations. 
Expansion of an existing installation can be disruptive to 
ongoing treatment in earlier completed phases and great care 
must be taken to evaluate any disruption to services while 
adding loads. 



https://www.mta-au.com
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Christchurch Hospital is the largest teaching and research hospital in the South Island of New 
Zealand, with over 4,000 staff on site. It provides a full range of emergency, acute, elective and 
outpatient services. In this article, biomedical services technician Michael Brown explores the 

crucial role of ‘biomeds’ in making the hospital a safer place.

HOW BIOMEDICAL SERVICES 
TECHNICIANS MAKE HOSPITALS 

SAFER
Michael Brown

Biomedical services technician 

Christchurch Public Hospital

Christchurch Hospital has the busiest emergency department 
(ED) in Australasia, treating more than 83,000 patients a year. 
On average, 300 patients pass through it every day.

As a biomedical services technician, I am a member of 
a team that currently consists of 31 members, making it the 
largest clinical engineering department in New Zealand. Out of 
the 31 members, our department is broken down into smaller 
sub-groups, comprising of a dedicated dialysis service, 
mobility services, school and community dental, theatres, labs 
and several other hospitals. Our department also manages 
equipment over more than 50 sites, from private hospitals 
through to small medical centres.

When people ask me what I do as a ‘biomed’, I tell them 
that I service and repair anything that plugs into a patient 
and a wall. A colleague once described it this way: if all the 
clinicians moved to a new building, we would go with the 
doctors and nurses, whereas facilities maintenance would 
stay with the building.

The main part of my job is maintaining and repairing medical 
devices however, the position is much broader than this.

All medical centres and hospitals in New Zealand must 
comply with the AS/NZS3551 standard for managing medical 
equipment. In Australia, I understand that this standard 
is considered best practice whereas, in New Zealand, 
compliance with the standard is mandated by legislation. AS/
NZS3551 is my bible, and most of what I do is prescribed in 
the document. 

Not just fixer-uppers!
It is important to recognise that the clinical engineering 
department is not just about repairing broken things, which 
is how many staff appear to see us. Clinicians and hospital 

managers tend to relegate biomeds to lower ground floors, 
external buildings and out of the way places. 

Even in my own hospital facility where I work, we are 
on the lower ground floor, just down the hallway from the 
mortuary. We sometimes joke in-house about how handy it is 
given the age of many of my colleagues. 

Although we repair and maintain medical equipment, our 
job is much more than walking around with analysers on a 
cart, making sure that equipment works. We are the hidden 
force within the hospital, working behind the scenes of 
surgical and EDs. 

Not only do we provide a safety analysis on equipment, 
we calibrate and inspect equipment to see if a component 
is wearing out. Then, we replace it, preventing the need for 
emergency repairs that always seem to occur outside of 
normal working hours.

I read recently that the space shuttle Challenger that 
exploded in 1986 resulting in the loss of seven lives and a 
billion dollar space shuttle, was caused by a faulty $2 O-ring. 
It reminded me of a piece of advice that an old colleague 
and NZIHE board member, Nigel Cross, gave to me. He 
told me that whenever I worked on a piece of equipment, I 
should remember that the next person to be attached to that 
equipment could be me, my wife, or one of my children.

After the 2011 Christchurch earthquake, I can recall sitting 
at my bench testing intravenous fluid pumps, which is the 
bread and butter of what we do, and thinking that there must 
be something better that I could be doing to help out at the 
hospital during the time of crisis. In hindsight, this is probably 
how things should work in clinical engineering – it is an 
indication that our equipment held up well during a period of 
extraordinarily high use.
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As the clinical engineer in my hospital responsible for the 
maintenance of the equipment located in our ED, it is a source 
of honour to me that my work supports and enables the 
clinicians who are doing the real lifesaving work. 

That is particularly fitting, given the mass casualty 
incidents that we have experienced over the last ten years, 
such as the previously mentioned earthquakes, or more 
recently, the mosque shooting that occurred in Christchurch in 
March 2019, resulting in 49 gunshot victims arriving at our ED 
with the space of an hour.

In today’s throwaway society, biomeds work to keep 
equipment working like new in hospitals, clinics and 
laboratories, saving our organisations millions of dollars 
every year. biomeds have an extremely important role to play 
regarding not only the repair and testing medical equipment, 
but other important aspects detailed below.

Pre-purchase planning
I suspect that every biomed has had a crate turn up in their 
workshop that they were not expecting, and that have known 
nothing about it. Upon excitedly unpacking it, they have found 
a piece of equipment that they have never seen before, minus 
manuals and statutory paperwork, and in the odd case, with 
power cables fitted with the wrong country plug. 

As a consequence, the biomed has had to go back 
to the supplier, requesting such standard information as 
WAND, which is New Zealand’s medical equipment database 
operated by the New Zealand government, and ARTG 
inclusion documentation, service manuals and the like. To 
this, the response from the supplier is sometimes ‘no-one has 
ever asked for that before’, despite the requirements being 
statutory.

According to AS/NZ3551, the equipment must also have 
the correct markings, such as the manufacturer’s name, 
supply voltage and ratings, and other markings. Biomeds are 
responsible for ensuring that equipment complies with these 
basic standards.

Pre-purchase planning is not just about ensuring that 
the equipment to be purchased is of high quality and fulfils 
statutory requirements. It also requires ensuring that there is 
adequate service backup and that the cost of ownership has 
been considered.

I once had to tell a client that their $2000 defibrillator 
required a $700 battery. Needless to say, my client now 
wishes they had purchased a different brand of defibrillator. 
If they had asked a biomed like me what I thought prior to 
purchase, I would have been happy to point them in the right 
direction. 

That is just one small example where a customer was not 
aware of the true cost of ownership. I have been involved in 
far more expensive and serious issues where our advice was 
ignored and consequently our healthcare system has suffered.

Involving biomeds in equipment purchasing also leads to 
hospitals standardising on equipment. Multiple monitoring 
systems result in the need for additional training to be given 
to clinicians, and of course, a greater range of consumables 
must be stocked to suit each brand.

Ultimately, clinical engineering involvement can prevent 
the hospital from purchasing junk. The costs involved with 
servicing healthcare equipment is massive, and biomeds have 
the potential to make or break a hospital’s budget. 

Christchurch Public Hospital, New Zeland. Plugs!

Ashburton Hospital’s acute admitting unit in Christchurch.
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has run out of them. This has been a huge help to those 
involved in running ED. The same system also enables us 
to remotely monitor drug fridge temperatures using the 
same tags. If a remote temperature gauge located inside a 
fridge goes out of range, an alert is raised in our telephone 
office, and the telephone operators will call the department 
involved to inform them. This has resulted in the prevention 
of thousands of dollars worth of drugs being damaged.

2. Our newest AEDs (automated external defibrillator), the 
Lifepak CR2, is a wifi-connected device that is capable 
of not only sending email alerts when it is not in a ready 

Interconnectivity with information services
In most hospitals, computer networking services are 
separated from clinical engineering, however the demarcation 
lines are starting to get fuzzier. We are now in a situation 
where we have increased software support verses hardware 
support. Consequently, my hospital has been upskilling 
biomeds in the area of computing networking.

Biomeds are more frequently required to work with a 
hospital’s IT staff as an increasing amount of equipment is 
becoming interconnected to the hospital’s data network. 
This is huge growth in this area, and we are seeing more and 
more equipment that requires networking or that can enhance 
patient care by being connected to the hospitals network. 

Here are just three examples of biomeds working closely 
with Information Services, as they are known in our hospital:
1. We have intravenous fluid pumps at our hospital that  

have wifi built in or wifi tags attached to them, and thus,  
we can use software to track the pumps whereabouts 
within the hospital. In my hospital, pumps that are used in 
our ED travel all over our main campus, and sometimes 
even to other hospitals. 

 Using wifi, we can find these pumps wherever they are 
within our hospital wifi system, and this has resulted in 
huge savings in man-hours looking for pumps when our ED 

Welch Allyn Connex vital signs monitor.

www.enrich360.com.au
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shock, an infusion pump could overdeliver or underdeliver a 
drug to a patient.

Fully understanding a root cause for a device related 
incident requires full knowledge about the device, patient, 
building, infrastructure, clinical procedures and numerous 
other factors. Good communication with clinical staff is vital to 
getting to the cause of an incident. 

There are several steps involved in understanding a device 
incident, and without going too deeply into it, here are the 
basic steps:
1. Clinical staff should ensure that the patient is safe.
2. Clinical staff should notify clinical engineering of a device 

incident.
3. The device should be removed from service, and clearly 

marked as being faulty. 
4. And the one thing that clinical staff most often forget, 

all accessories, disposables and packaging should be 
preserved.
The clinical engineering team then work with the clinical 

staff and whoever else is required to establish the cause of  
the fault, and how to prevent it from happening again.

Swiss cheese model

Swiss cheese monitor.

A commonly used metaphor for understanding safety 
incidents is ‘Reason’s Swiss Cheese Model’. To summarise, in 
a complex system such as healthcare, hazards are prevented 
by a series of barriers. 

Each barrier has unintended weakness or holes, hence 
the Swiss cheese analogy. However, in reality, unlike Swiss 
cheese, the holes are ever changing size and moving. This 
adaptation of Reason’s model specifically for the management 
of medical equipment encourages a focus on three main 
factors that we should pay attention to:
1. Identifying and eliminating or minimizing potential threats
2. Improving the effectiveness of processes, procedures, 

people or equipment, represented by the slices of cheese. 
Effectively making the holes smaller

3. Proactively seeking and plugging holes or weaknesses  
in barriers.
Clinical engineering literature is full of examples, case 

histories and horror stories involving device-related injuries 

state, it is capable of providing first responders with real-
time ECG data remotely. For example, our ED staff can be 
observing a patient’s arrhythmia tracing while the patient 
is receiving CPR at a remote location, such as a rural 
hospital or medical centre. And as a biomed, I regularly 
receive notifications when a defibrillator has been used, 
and not immediately returned to a state of readiness.

3. ECGs taken on mobile ECG carts are now being 
automatically uploaded to the patient’s electronic medical 
records. Our newest monitors, such as the Welch Allyn  
CSM and CVSM, are capable of transmitting basic patient 
vital signs, such as heart rate, blood pressure and  
temperature directly to the medical network and the 
patient’s electronic medical records. This removes the 
need for the nurse to manually enter data into a PC or 
notebook PC, and hence, removes the opportunity of 
errors while freeing up the nurses time. 

Ongoing in-service improvements and 
education
Alarm fatigue has been a hot topic for some time, and has 
been highlighted for several years as one of ECRI’s top 
ten healthcare hazards. In my own hospital, with clinical 
consultation, I have been involved in helping to make the ED a 
quieter place to work, by altering alarm protocols. This is just 
one example of where I as a biomed have been able to make 
ongoing improvements to the equipment that we manage. 

Ongoing improvement requires good relations with clinical 
staff. Biomeds are typically siloed from clinical staff. One of 
my previous roles involved paying regular visits to a local but 
somewhat unloved hospital, just for a routine walk-around. 
During my visits, it was not uncommon to hear the old “Oh 
wait, Michael, while you are here…”

Likewise if I see a nurse struggling with a piece of equipment, 
it’s an opportunity to help. One of the most crucial relationships 
that exists in a hospital is that which exists between the nursing 
staff, who work on the front lines, and clinical engineering, who 
are responsible for the reliability and safety of the equipment 
upon which they rely. When that relationship is strong and the 
needs of nursing, and by extension, the needs of patients are 
quickly addressed, everyone benefits. 

Almost everything nurses do depends on the information 
that they get from medical devices, and clinical engineering 
staff are responsible for these devices. A colleague once told 
me that a misreading tympanic thermometer, a very common 
issue due to dirt build up on the ear probe, could result in a 
patient having an unnecessary overnight stay in a hospital. I 
discussed this with some clinicians, who assured me that a 
temperature reading on its own was not enough to admit a 
patient, however, it was something to think about.

Managing device incidents
There are many reasons why a device may fail, potentially 
resulting in patient harm. A defibrillator could fail to deliver a 
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and deaths. Many devices apply energy to the patient, be it 
pneumatic, mechanical or electrical. 

While continuing improvements in device design can and 
has reduced the incidence of such injuries, these devices, 
by their very nature, remain intrinsically dangerous. As 
such, users need to rely upon the development and use of 
appropriate and pragmatic barriers to ensure patient safety.

Recalls
During the life of a product, the manufacturer may issue 
device upgrade notifications, advising of changes that may 
be necessary to keep a medical device running optimally. 
ECRI Institute regularly send out notifications of recalls and 
upgrades to equipment, as do equipment manufacturers and 
vendors. It is absolutely vital that the recommendations are 
carried out, as failure to do so can result in patient harm. 

I was once involved in an incident in a remote hospital, 
where I was required to test an AED. The AED had two  
battery bars showing, so I felt confident that I could test it  
and leave it with sufficient battery capacity after I had 
completed my tests, should it be required for therapeutic  
use. However, one 360-joule shock was sufficient to flatten 
the battery. To compound the issue, I did not have a spare 
battery on me. 

In some ways it was fortunate that the unit stopped 
working while I was testing it, and not while on a patient, 
however I had left the hospitals only AED useless while we 
sourced a replacement battery. A few months later, the agent 
for the defibrillator announced a software upgrade, as I was 
not the first person to encounter this issue.

This has been a bit of insight into how biomeds like me 
help make hospitals safer places for patients and staff alike. I 
love what I do, and the fact that I am able to use my technical 
and engineering skills to assist in patient care.

Michael Brown is a biomedical services technician 
at Christchurch Public Hospital. His specific 
areas of responsibility include the emergency 
department, resuscitation equipment, rural 
hospitals and numerous clients outside the 
hospital. He originally started his career as an 
electronics technician for a Wellington company, 
manufacturing foreign object detection equipment for the food 
and textiles industry. After later specialising in industrial x-ray, 
metal detection and weighing systems, he started working for the 
Canterbury District Health Board.

Having worked for more than 10 years in this field, he is still 
constantly learning new things, and working on new equipment.

Republished with permission of IFHE Digest 2021

www.asf.com.au/Hospitals
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ARE YOUR BUILDINGS OPERATING EFFICIENTLY?
At BGIS, we know that environmentally friendly buildings are not only better for 
the planet, but they also create healthier spaces that we can all thrive in. This is 
particularly important for hospitals and healthcare facilities. Our team of specialists 
in building efficiencies work with our healthcare clients to ensure their buildings 
and facilities conserve energy and water to optimise cost savings. We have a team 
of 15+ accredited assessors for the NABERS energy rating tool in Australia. This 
system develops owner’s knowledge of their building performance (amounts of 
energy and water used) and encourages them to carry out improvements to reduce 
environmental impact. We are a trusted facilities management partner for more than 
40 hospitals and healthcare providers, including Gold Coast University Hospital, 
University of Canberra Hospital, Latrobe Hospital, Casey Hospital and a leading 
national private hospital group. 

Please contact us enquiries@apac.bgis.com https://apac.bgis.com/

A COMPLIANT WORKPLACE IS A SAFE WORKPLACE…
… and in a world where protection is wrapped in litigation – prevention 
is the preferred alternative.

Compliant workplaces have robust platforms to ensure 
contractors are qualified and certified to do their jobs.

LinkSafe are experts in managing contractor safety - online.
LinkSafe is the ‘go to’ service provider due to their expertise and 

deep knowledge of contractor management within the health care 
sector.

LinkSafe’s Contractor Management System allows companies to:
• Pre-qualify/register contractors
• Induct contractors online
• Capture licences/credentials

• Capture permit documentation
• Track compliance, time and attendance.

Keep on top of regulatory and legislative changes; have visibility 
of their contractor compliance; limit access to contractors who 
are non-compliant; and receive and create registrations through 
LinkSafe’s dashboard.

LinkSafe’s contractor management solution is the solution for 
companies serious about compliance and safety.

Find out how we can help! https://linksafe.com.au/
solutions/linksafe-health/

PHOD SUSTAINABLE INFECTION MANAGEMENT
PHOD Sustainable Infection Management supplies Aqueous Ozone 
devices into the Infection Control space. Aqueous Ozone is a 
powerful but friendly non-toxic antimircobial alternative to harsh 
toxic chemicals. It effectively disinfects, sanitises, deodorises, and 
eliminates biofilm, bacteria, viruses, and superbugs by rupturing their 
cell membrane wall on contact. PHOD’s commitment to Sustainable 
Infection Management sees us boast the 1st TGA registered toxic-
free, antimicrobial faucet, currently heavily used in and perfect for the 
dental industry and a portable system to the child care market. Our 
aqueous ozone devices are 50 times more powerful than chlorine 
and work 3000 times faster while being kind to young lives and the 
earth. PHOD’s devices carry the country’s highest registrations (TGA, 
HACCP Watermark) and certificates giving you assurity and peace of 
mind in this ever-changing superbug pandemic. 

Recent Australian Claims - PHOD S.I.M.
* Covid- 99%
* MRSA- Resistant Golden Staph- 99%
* EColi - 99%
* Pseudomonas -99%

* Staphylococcus - 99%
* Enterococcus hirae- 99%
Benefits to engaging PHOD Sustainable Infection Management.
* Antimicrobial water 24/7 
* Pre-rinsing & soaking instruments prior to autoclave
* Improved hand hygiene and safety- 99.99% kill rate with just a 

10-second rinse.
* Oxidise microbes and prevent biofilm colonising sinks and S-Traps
* Easy installation, low cost, toxic chemical-free infection prevention- 

Replace your existing faucet with a SIM Tap
* Best Price
* Staff with Aqueous Ozone sales history into the professional space.
* Staff with qualified educated scientific background and microbiology 

experience.
* Passionate and committed business-focused entirely on the 

Aqueous Ozone space, including TGA listed, Watermarked, HACCP 
approved Aqueous Ozone devices.

www.nontoxicdisinfection.com.au



In previous editions we discussed topics of thermal 
efficiency and the fact steam remains relevant in hospital 
infrastructure (refer to Vol 43 & 44) due to its unique 
heat carrying properties. The continuing debate remains 
around the source of its generation (i.e traditional carbon 
emitting fuels) and what alternatives will be available in 
the short to medium future against other alternatives. So 
let’s explore this alittle more: 

What do we know now: 
On the eve of the most recent release from the IPCC (1), 
unequivocally proving that human influence has already 
created, centuries long irreversible changes to our 
natural environment, further pressure adds to healthcare 
facilities to play their part. Adding to this, Australia is 
considered as one of the top emitter’s per-capita (2) with 
the heath sector estimated to contribute around 5% of 
the country’s total emissions.

The Australian government announced in 2015 that 
by 2030, they expect to reduce greenhouse emissions 
to 26-28% below 2005 levels. Unfortunately, Australia 
remains well behind the 2020 projected targets being 
noted as an insufficient contributor (3) on a global stage 
with 75% of the electricity grid still generated by coal 
fired power (4). Whilst it’s expected that some reliance 
on traditional power stations would continue, there 
remains a lack in confidence that the Australian power 
network will achieve close to a renewable position in 
the near future, especially with non-committals to global 
reduction agreements and planning. 

Further reference can be gained via the healthcare 
engineering roadmap released in the UK (5) where one 
consideration is for those with steam plants in very poor 
condition servicing minimal non-critical applications, to 
be removed as part of a wider de-carbonation program. 
However this report further identifies the continuing  
need for steam in hospitals, certainly those with high 
thermal loads and outlines many areas to improve 
thermal efficiency in existing infrastructure. This can 
start with a steam plant thermal audit with review 
of distribution efficiency along with potential energy 

recovery opportunities to reduce OR offset fuel usage 
initially. Further to this, additional opportunities exist 
around boiler tuning with advanced controls and 
generating LTHW or domestic water on demand via 
efficient heat exchange as other enablers for energy 
reduction.  

So what’s the future look like? 
CHP (Combined Heat and Power) and renewable off 
sets can combine to reduce energy intensity along 
with hydrogen energy systems or green hydrogen fuels 
advancing quickly. If steam generating fuels can become 
carbon neutral OR renewable offsets considered in the 
process of steam generation, combining with an efficient 
steam distribution system, then the major thermal needs 
of a hospital can be met in a net zero fashion. This 
future is real and a more likely realisation then Australia’s 
power network becoming vastly renewable before a 
major call for action on climate change. 

Putting faith in advancing clean fuels along with 
existing technology, provides for a sustainable outlook 
whilst supporting the thermal needs of a hospital. Steam 
continues to provide a versatile heating medium for 
the likes of sterilisation and critical air streams without 
interruption or large infrastructure modifications. Spirax 
Sarco is already advancing new technology into field 
trials so becomes a period of “watch this space” as 
Healthcare sustainability for the longer term, remains 
a priority for all involved. Get in contact with a Spirax 
Healthcare engineer to discuss what can be done now 
on your sustainability pathway. 

(1) IPCC, 2021: Climate Change 2021: The Physical 
Science Basis. (2) Healthcare without Harm – Climate 
smart green paper Sep2019

(3) Climate Analytics & NewClimate Institute 2021, 
Climate Action Tracker  (4) Merched 2015, Toward 
sustainable energy usage – A case study for Australia 
(5) Heape, S & Lowndes, S 2021, A healthcare 
engineering roadmap for delivering net zero carbon, 
United Kingdom.
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healthcare
solutions

Clean Steam Solutions
Steam Quality and Purity Testing
Steam Systems Optimisation
Instantaneous Hot Water Generation 
Steam System Services
Steam System Audits | Installation & Commissioning | Service & Repair

EasiHeat™ Instantaneous 
Hot Water Generation

AH-CSG 
Clean Steam Generator

Steam Quality Testing

For more information contact Spirax Sarco on 1300 774 729 (SPIRAX) or info@au.spiraxsarco.com
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Reputable. Resilient. Responsive. 

Why choose Reliable Controls? Our Authorized Dealers receive some of the most 

comprehensive training in the industry, so you can be confident you'll receive 

dependable, outstanding service whenever you need it. 

 
Find a Reliable Controls Authorized Dealer near you. reliablecontrols.com/sales

REGION-WIDE NETWORK OF
BUILDING AUTOMATION SPECIALISTS

WELLINGTON

TAURUNGA

INNOVATIVE ELECTRICAL SOLUTIONS
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