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Delivering beautiful, high performance woven 
flooring solutions that will take your breath away.

To find out how Brintons can take your venue to the next level with a 
custom designed carpet call us on 1800 332 694 or find inspiration at  
www.brintons.net.
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Mend A Bath Have Provided the hotel industry with a 
cost effective alternative to bathroom renovations for 

more than 40 years!

• Bathtubs 
• Spa Baths 
• Wall Tiles 

• False wastes
• Shower Trays
• Hand Basins

• Re-enamelling 
•  Chip/crack repairs 
•  Polishing service  

Mend A Bath  
International  

Australia
T: 1300 885 865

www.mendabath.com.au

The World’s No. 1 Resurfacing Company!

Please consider the following when organising a bathroom 
refurbishment:
•  We all know how costly a bathroom 

renovation can be and we also 
understand that in your industry, 
every day the room is out of action 
during a renovation costs your 
hotel money. So therefore, a quick 
turnaround is crucial.

•  We use only the highly specialised 
Mend A Bath enamelling product, 
which does NOT contain the 
dangerous isocyanate chemical!

•  The fact that a hotel room is out of 
commission for just over a day using 
our service is good economics for the 
hotel industry, as it can be used just 
24 hours after completion of the job.

•  We can resurface all types of worn 
or damaged sanitary ware, whether 
they be cast iron, porcelain, pressed
steel, fibreglass or PVC  
and all work is done  
in situ.

Australia
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PUBLISHERS
letter

Believe it or not, it’s already time to swap Christmas pudding for chocolate 
Easter bunnies, as another holiday rolls around. You’d be forgiven for 
thinking Easter has arrived ahead of schedule!

We enter this issue with a new look. After many years of the same style you will 
notice an updated masthead and lay out in these pages. We hope you like it!

As that crisp winter breeze begins to howl through, we call on Shannon Roger of 
Airpure to look at changes in air filter standards. Shannon as always has supplied  
a most informative article.

There is a timely piece on Legionella Risk in buildings. Sarah Bailey of QED examines 
how the bacteria can form, and methods to keep it under control.

Dr Paul Banister follows up on his previous article on condensing boilers. 
Previously, he researched the benefits of new technology for energy efficiency in 
hotels. Now, we expand on how you can implement these systems, which have 
already become a mainstay across Europe. While on power saving, Colin Kinsey 
discusses affordable and practical ways of reducing your bills, with no noticeable 
impact for guests.

Our technology expert Brendon Granger keeps us up to date with the latest 
happenings in this space. It’s one of the hardest jobs in the business – the 
technology realm is ever-changing for engineers.

We have a new writer Mark Thomson, an Eco Architect of some 30 years, whom 
has been involved in the building and refurbishing of many hotel projects. Mark is 
going to write a series of articles for us from an architects view, beginning with the 
question: Is your hotel green?

Finally, we feature articles on hotel pools. We’d like to thank all our contributors  
for sharing their expertise and advice with us.

Regards 
Neil Muir
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WESTERN AUSTRALIA
Happy New Year to everyone from 
Western Australia,

How quickly has the first quarter  
for 2017 gone!

Business in WA is tough and now 
that the rivers of iron ore have 
receded, for the time being anyway, 
Hotels are in a market that they 
are not used too. Occupancy’s are 
fluctuating between 60% during 

the week to high 90’s on weekend so the midweek business 
is much sort after. New hotels have opened or are well under 
development to open over the next couple of years which will 

drive more competition in Perth with a limited market to choose 
from. Interstate and overseas travellers are in for some great 
deals in new world class properties at bargain prices.

New Hotels opened or in the development stage:

Crown Towers – opened December 2016 
Intercontinental Hotel – 2017 
The Westin Perth – 2017 
Aloft Hotels – 2017 
Double Tree by Hilton – 2018 
The Ritz Carlton – 2019

On a positive note these hotels will add new Chief Engineering 
roles and Engineering personnel which is exciting for the WA 
Chapter and for the state.

AIHE
state news

QUEENSLAND
Greeting’s from the Sunny State.

Well, what a summer that was in 
QLD. A total of 57 days out of 90 
with a temperature over 32 degrees. 
Recorded as the hottest summer in 
QLD. As much as I love the summer 
here on the Gold Coast, I am sure 
all the QLD Engineers would agree 
that it’s great to have some cooler 
weather. The heat does not do our 
energy management many favours 

and if a Hotel’s HVAC system is going to play up, it will tend to 
fail on the hottest day and when your Hotel is full.

As many would know, the Gold Coast plays host to the 2018 
Commonwealth Games. All Hotel Engineers, not only on the  
Gold Coast but also in neighbouring Brisbane should be 
advised that the Councils are ramping up with their audits and 
inspections. My Hotel, the Palazzo Versace has just gone through 
a rigorous inspection in regards to both fire and kitchens. 

Gold Coast City Council are rolling out their “eat safe” program. 
Trust me gents, it’s a biggy. If you are serving food to the public, 
you will be audited soon, if not already. I have been through 
many council kitchen and food inspections over the years, but 
nothing as detailed and diligent as this inspection. Your star 

rating from this inspection is what your property is given on 
display and on councils website. We came out fairly unscathed, 
we had plenty of work to do and the Hotel was given a 5 star 
rating. Now is the time that you should be doing your own 
internal audit with your Executive Chef. The Chef should have 
all their records required for presentation, but as the Engineer, 
you should be presenting a kitchen with good clean operating 
equipment, there should be no signs of rust or damage on 
any item that houses or carries food and more importantly, 
your walls, floors and ceilings and fridges should be clean with 
no gaps or holes and tiles should be in a good presentable 
condition. Note that the inspection does not just start in the 
kitchen; it begins at your loading dock where food is delivered.  
I wish all the QLD Hotels the best of luck with their audit.

The QLD AIHE are preparing for a “meet and greet” on the  
Gold Coast to welcome new Engineers and Facilities Managers 
on the coast. There are many new faces in town and this will  
be an informal get together at a venue to be announced.  
We are looking at rolling this night out in May.

The QLD team wish all our readers a lovely autumn and its 
nearly time to make those much needed adjustments to your 
Chiller controls after that heat. Thank Goodness!!!

Geoff Hill  
QLD AIHE President
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Our first meeting for 2017 in February was at the Wentworth 
Plaza in the city. We had two guest speakers:

Rod Van Gass from WA Water Audits & FlowLess solutions: 
Rod spoke about the many ways engineers can reduce water 
consumption within their hotels which in turn will reduce costs. 
Rod also spoke about putting in measures that provide long 
term sustainability in relation to water management.

Mark Hatch from Lynx Integrated Systems: 
Mark presented the many different alternatives to control 
systems within Hotels which included HVAC/Lighting and  
room controls. These control systems provide cost savings  
and leading edge technology which is a customer expectation  
in today’s market.

In March the Presidents met in Perth with the main topic being 
the AIHE website.

In April we have a site visit to the Central TAFE Greenskills 
training centre in East Perth and in May we have our annual  
golf day.

Golf Day is at the Vines Resort on Friday May 5th. 
Members and sponsors please ensure you register to  
the golf day by COB 14th April.

If you are working in Engineering within the hotel industry in 
Western Australia please contact me to join the WA Chapter  
as we appreciate new membership.

I hope everyone has had a good start to the year and this 
continues through to the next quarter.

Tony Fioraso 
President AIHE 
Western Australia

VICTORIA
As we farewell the warmer months 
of summer, along with winding our 
clocks back earlier this month…I will 
miss daylight savings thou, I hope 
your year is off to a good start. 

Our chapter kicked off our first 
meeting in February, hosted by 
Darren Hulme of Able Products. 
Darren’s presentation was an 
informative session, focusing 
on the Afinox blast chillers and 

shock freezers. Able Products, being agents for the Italian 
manufacture Afinox, offer a great range of product from  
reach in and roll in models, to the much larger tunnel and  
pass through systems. 

Complementing Darren on the evening, we had a short 
presentation from Gary James of leather life. Garry has run and 
operated his leather rejuvenating business for over 25 years, 
offering a great service in both the commercial and domestic 
markets. From rejuvenating hand bags and leather jackets, to 
classy chesterfield sofas and modern leather furniture. Garry 
can be contacted on 0425 765757 or at leather-life.com.au 

This February meeting was held at the Down Towner hotel on 
Lygon Street, and was to be our last meeting at this venue, as 
the hotel plans to close down in the coming months to undergo 
a major redevelopment of the site. A huge thank you to Peter 
Nesbit Chief Engineer and Lynne Chepanidis Hotel General 
Manager for their amazing support and hospitality in hosting 
many of our meetings over the past years. We wish you both 
the very best as you move on to your new roles, with the hope 
you will remain close by and within our industry.

In the month of March our meeting was hosted at the Swanston 
hotel, with the thanks of Assistant maintenance Manager Lal 
Udagedara. This evening we had a partnership presentation 
by Koala lamps and Energy Makeovers. Koala, who have been 
supporting our many hotels for over 20 year’s enlightened us 
on how they can now better serve our industry in the rapid 
changing area of LED lighting. Both Mark and Bruce presented 
on the vast variety and application of LED lamps now available 
to suit our many needs. Bruce Page, Director of Energy 
Makeovers focused on lighting upgrades and the availability 
of using the VEET scheme, enabling us to complete qualifying 
upgrades at a very low cost, and in some cases, at no cost. It is 
certainly worth contacting Mark and Bruce when looking into 
your next LED lighting project.

Also at our March meeting we farewelled Anton Van Den Brink, 
who has been our secretary for the past 3 years, along with 
greatly supporting us as a committee member for many years 
prior. Anton will be taking up the role of Chief Engineer at the 
soon to be opened Sofitel on Darling harbour. 

I take this opportunity to thank Anton not only for his 
contribution to the AIHE, but his overall support to many of us 
within our industry here in Melbourne. I am sure that Anton has 
been a great mentor and teacher to those who have worked 
with him in his various engineering roles and hotel’s that he  
has represented. 

We wish you all the very best of success both personally and in 
the next stage of your career, and I am sure our paths will cross 
somewhere down the track. 

David Zammit 
President AIHE Victoria Chapter
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NEW SOUTH WALES
Warm 
greetings 
from the AIHE 
NSW Chapter.

The NSW 
Chapter 
committee 
gathered 
on the 1st 
of February 
for the 

first Committee Meeting of 2017. The 
committee meeting was mainly to plan 
the activities for the year, with new 
ideas for the betterment of the chapter. 
We discussed the meeting calendar for 
the year to include more round table 
discussions and mini trade shows, etc., 
and also to increase memberships. 

We had our first chapter meeting on 
Wednesday the 22nd of February with 
JHA Consulting Engineers. It included 
a short round table discussion on 
the growing challenges in running an 
understaffed engineering department 
as well as the growing electricity 
costs in NSW. The meeting was very 
successful and followed with three very 
interesting presentations about JHA, 
lighting concepts, and 3D modelling 
applications. All three presentations 
were insightful and engaging. It really 

allowed for our Hotel Engineers and 
Corporate Members to see the benefits 
and opportunities new technologies can 
offer. The presentations allowed us to 
see the possibilities of what lighting can 
do and the ease of showing a client the 
final renovation plans with the use of 
BIM and 3D virtual reality. A big “Thank 
you” to JHA for organising an informative 
presentation with providing the venue 
and Cyril Uboldi, our event coordinator, 
for arranging the event. 

Chapter President’s meeting was held 
on the 10th of March at luxury Crown 

Towers Perth. The main focus of the 
discussion was the last conference and a 
proposed new website. We focused our 
discussions on the financials from the 
2016 AIHE Conference and the success 
we had for the event.

For our March chapter meeting, Trevor 
McCarren helped the chapter organise 
with Quay West Suites Sydney to host 
the event. We focused on a round table 
discussion with the topic “Day-to-Day 
Operations and Hotel Engineering 
Challenges.” Members were eager to 
share the difficulties they faced and what 
their plans were to combat the issues. 
Discussions included the rise in electricity 
costs, searching for tradesmen, and 
everyday habits that can be practiced 
to reduce consumption costs for their 
respective businesses and hotels. 

The NSW chapter has had a huge success 
in the first quarter of 2017. Thank you to 
all our members for their participation 
and we look forward to all there is  
to come. 

In closing, I would like to welcome all 
new members who joined the chapter 
recently and thank all Engineers and 
Corporate members for their support  
for the Industry. 

Anura Yapa JP  
President – AIHE NSW chapter

Getting ready for presentations with JHA

Round table discussion at the Quay West
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•	 Over	five million locks installed	globally
• Contactless RFID technology	using	MIFARE	Classic		

proximity	communication
•	 All	locks	manufactured in North America.	BHMA,		

UL	&	ANSI	Grade	1	certified;	your	assurance	of	quality!
• Latest wireless communications technology	such		

as	NFC,	RF,	IR	&	ZigBee	ProStack	for	full	integration

• Messenger™ Wireless Lock Access Network System		
for	real-time	lock	event	notification	and	centralised		
access	control

•	 Proven	high-level interface	with	leading	third-party		
PMS, energy management and room automation	technologies	

•	 5900	event	lock	memory,	Concealed	MKO	and	durable	
materials	including	316	Marine	Grade	Stainless	Steel		
on	select	models

Vintech	Systems

Ph:	+61	2	9472	2000				www.vintech.com.au

•	 European	designed,	engineered	and	manufactured,	JSH	safes	
offer	quality,	security	and	reliability	whilst	still	remaining		
cost	effective

•	 Over	two	million	JSH	safes	have	been	installed	in	over		
70	countries	over	the	past	30	years;	including	over	30,000		
in	our	region

•	 Battery	powered	with	internal	light.		Available	in	a	variety		
of	models,	sizes	and	colours

•	 Unparalleled	user-friendly	interface	and	unique	security		
and	audit	features

•	 Rated	Class	A+	&	Class	A+++	in	energy	efficiency	by	EU	standards
•	 Italian-designed	with	over	500,000	in	service	throughout		

the	world
•	 Energy	consumption	over	70%	less	than	standard	minibars
•	 Ability	to	save	approximately	5%	of	annual	hotel	energy	costs
•	 Electronic	timer	with	remote	control	operation	and	optional	

wireless	remote	door	locking	system
•	 Available	in	20-60	litre	models	–	with	or	without	glass	door
•	 Bartech	automated	minibars	allow	for	dramatic	increases	in	

revenue	through	loss	minimisation,	automated	stock	control	
reporting	and	improvements	in	labour	efficiency

WORLD’S FIRST ‘CLASS A+’ & ‘CLASS A+++’  
ENERGY EFFICIENT MINIBARS

STATE-OF-THE-ART  
IN-ROOM DIGITAL SAFES

ELECTRONIC DOOR LOCKS

Vintech FP.indd   1 6/10/2016   3:17 PM
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Grills & slot diffusersGrills & slot diffusers

Ceiling & swirl diffusersCeiling & swirl diffusers

Jet nozzlesJet nozzles

Fire dampersFire dampers

Variable volume controlVariable volume control

Constant volume controlConstant volume control

Chilled beams & ceilingsChilled beams & ceilings

Hepa filters & casingsHepa filters & casings

TROX Australia Pty Ltd  
Level 32, 101 Miller Street
North Sydney 2060
Office: + 61 2 8923 2551   
Email: tonyw@troxaustralia.com
www.troxaustralia.com

TOTAL SOLUTIONS FOR EVERY HOTEL DESIGN APPLICATIONTOTAL SOLUTIONS FOR EVERY HOTEL DESIGN APPLICATION
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11

Hotel technology is developing fast and increasingly 
valued by guests. Mobile check-in, smart lighting,  
in-room iPads and augmented reality are all being used 

by forward-thinking hotels to elevate the guest experience. 

A study by Gallup also found that guests would be willing to pay 
more for improved in-room entertainment, indicating a long-
term return for those that invest in the latest technology.

But when it comes to delighting the tech-savvy traveller,  
these five incredible hotels are going above and beyond.

1. ARIA RESORT & CASINO, LAS VEGAS
Among its wealth of high-tech experiences, ARIA Resort & 
Casino offers what is arguably the most advanced in-room  
hotel tablet in the world.

Available in all 4,004 rooms, tablets can be used to request  
a range of services, from booking spa treatments and 
requesting housekeeping to booking tickets to live events. 
Multimedia messaging with graphics and video can also be  
sent and received – great for meeting planners wanting to  
send attendees greetings and itineraries.

When it comes to dining, guests can request meals from the  
in-room menu, make restaurant reservations, order take out, 
and schedule breakfast for the next morning.

And while remotely controlling in-room devices might not 
exactly be new, this particular tablet has some extra clever 
features, including customised wake-up calls. With a few quick 

taps, guests can set the curtains and lights to rouse them from 
their slumber, and program the TV to wake them up with their 
favourite show.

Future tablet-enabled services will include the ability to book 
lounge chairs and cabanas, eliminating the stress of an early 
morning scramble to grab a prime poolside spot.

2. ECCLESTON SQUARE HOTEL, LONDON
Behind the historic facade of a 19th-century Grade II listed 
building, a supremely 21st century hotel experience awaits. 
Billing itself as “Europe’s most cutting-edge luxury hideaway”, 
the Eccleston Square Hotel combines a boutique experience 
with a feast of advanced in-room tech.

Along with a 46” 3D TV and 3D DVD library, all guestrooms 
feature an iPad2 that acts as an in-room concierge. Bathroom 
mirrors conceal a flat-screen TV, and smart-glass shower 
walls between the bathroom and bedroom provide high-tech 
discretion when it’s time for a soak.

Sleeping soundly is virtually guaranteed in the £12,000 Swedish 
Hästens bed — electronically adjustable and with a host of 
massage settings to soothe the weary traveller.

During their time in London, every guest also gets a smartphone 
with unlimited mobile internet and free local and international 
calls to selected countries — helping them to stay connected 
and explore the city.

five of the world’s most

TECHNOLOGICALLY 
ADVANCED HOTELS 

BRENDON GRANGER  I  DIRECTOR, TECHNOLOGY4HOTELS
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3. THE RENAISSANCE NEW YORK  
MIDTOWN HOTEL
Marketed as New York’s “first digitally enhanced hotel”,  
this boutique property uses the latest screen technology  
to wow guests and showcase the local area.

When arriving from two different entrances, a digital wall 
running the length of a block-long corridor, projects “a visual 
tapestry of subtle, organic graphics" — brought to life by  
motion detectors that react when guests stroll past.

At the elevator bank near the 34th Street entrance, digital 
images of local artists and neighbourhood experiences are 
timed to change with the opening and closing of the elevators, 
offering a new experience with every visit. 

But the most impressive tech feature is arguably the “Discovery 
Alcove”. By tapping their foot on hologram projections on the 
floor, visitors can search for local highlights in the surrounding 
neighbourhood. This includes the ability to search for 
attractions based on their distance from the hotel and the time 
of day they open.

Choices can then be refined by pointing a finger at a huge 
interactive screen, enabling visitors to explore the on-screen 
content in more detail. 

4. W SINGAPORE –  
SENTOSA COVE, SINGAPORE
The ultimate experience for the tech-savvy traveller awaits at 
this luxury hotel on Sentosa Island.

Along with keyless room entry, guest rooms are kitted out with 
a 40” LED HDTV, Bose surround sound system, and iPod docking 
station. Meanwhile, the ‘Extreme Wow Suite’ does justice to 
its name with three Bang & Olufsen LED TVs, an HDTV in the 
bathroom, and a private DJ booth.

The lobby also creates a grand first impression with a huge 
LED wall and interactive coffee tables. In the neon-drenched 
WOOBAR, a mirror doubling as a camera can be used to upload 
photos and check-in on social media.

Outdoors, the huge hotel pool has a 24-speaker underwater 
sound system that means guests can dunk and dive while 
listening to music. Poolside, complimentary private cabanas 
with an iPod and iPad keep the entertainment coming.

5. THE UPPER HOUSE – HONG KONG
The vision of acclaimed Asian architect, Andre Fu. The Upper 
House offers an oh-so-swish experience with technology at its 
heart. After checking in via an iPad, guests are escorted to a 
luxurious room complete with high-speed Wi-Fi, and a 42”  
LCD TV with on-demand video and surround sound.

All 117 guestrooms and suites also come with an iPod Touch 
loaded with music, movies, games, local area information, and 
the ability to request services including in-room dining.

While freshening up in the bathroom’s walk-in rain shower, 
guests can watch shows on a TV with touchscreen controls.  
And instead of relying on Do Not Disturb signs, housekeeping 
can press a button that uses infrared to check if a room  
is unoccupied. 

If guests want to be whisked around Hong Kong in comfort, 
the hotel has a collection of energy-efficient Lexus RX450H 
hybrid cars on standby, each equipped with wireless high-speed 
internet access.

A HIGH-TECH FUTURE
Much more than just a gimmick, these five examples 
demonstrate how hotels can use the latest technology to 
differentiate themselves from the competition in the most 
unique ways possible.

In the coming years, advanced in-room tech, virtual concierges 
and interactive digital screens will become increasingly 
prevalent. These developments each have the power to 
revolutionise the guest experience – inspiring, informing, 
entertaining and adding a new level of comfort to the hotel stay.

ABOUT THE AUTHOR
With a great passion for all things hotels, but in particular 
technology and a desire to help others his role as director at 
Technology4Hotels allows him to do both.

Brendon has worked with hundreds of hotels to help them with 
their in-room technology. In the last few years he has helped 
them to increase guest satisfaction, strengthen guest loyalty and 
encourage repeat bookings as well as win awards such as the 
best business hotel, best city hotel, best upscale hotel and best 
luxury hotel in Australasia.

Always going the extra mile, Brendon began his hospitality 
career over twenty five years ago working in 5 star hotels whilst 
completing his Bachelor of Business in Hotel Management. He 
has held various management positions within 5 star hotels, 
worked as a consultant in both hotel feasibility and technology  
and has an extensive background in hotel technology.
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In 2013, a survey of 1,300 U.S. travellers by “TripAdvisor.
com” identified that nearly two-thirds of travellers, 62 
percent, often or always consider the environment when 

choosing hotels, transportation and meals. The survey also 
identified that 69 percent say they plan to make even more 
eco-friendly choices in the next 12 months.

In Australia “Wotif” and “Expedia” search engines can guide 
travellers to Green hotels – or at least those who are claiming 
to be green. Additionally a “google search” of “eco hotels” or 
“green hotels” will give travellers a starting point. (Assuming 
that like the US, approximately two thirds will consider the 
environment when choosing hotels).

Over a number of years now the general travelling public has 
been subjected to many green, environmental and organic 
claims and since 2010 the Australian Competition and Consumer 
(ACCC) Commission has been policing consumer protection laws 
using the ‘Competition and Consumer Act 2010’.

The ACCC promotes competition and fair trade in markets 
to benefit consumers, businesses, and the community. 
Their primary responsibility is to ensure that individuals and 
businesses comply with Australian competition, fair trading,  
and consumer protection laws. The ACCC states: 

“If you wish to make environmental claims about your business 
or your product, they should be honest, accurate and able to be 
substantiated. You should clearly explain, in simple language, 
the significance of the benefit to the environment.”

“Terms such as ‘green’, ‘environmentally safe’ and ‘fully 
recycled’ are broad terms that may have more than one 
meaning. For example, the statement ‘safe for the environment’ 

could have many meanings depending on the audience – some 
may believe this means your product is biodegradable or others 
may infer that it contains non-toxic ingredients. If a consumer’s 
understanding, inferred from the terms used, conflicts with the 
facts then they may be misled. To avoid misleading consumers, 
make sure that you explicitly identify and accurately convey any 
‘green’ attributes”.

An organic claim is any claim that describes a product, or the 
ingredients used to make the product, as ‘organic’. Consumers 
cannot easily verify for themselves whether a product is organic 
and should be able to trust that any ‘organic’ claim is accurate. 
Businesses must be able to substantiate any such claims by 
ideally referring to Australian Standards. If using the AS 6000-
2009 Organic and biodynamic products label, your produce  
or product must meet requirements outlined in the standard.

Terms such as ‘green’, ‘environmentally safe’ and ‘fully recycled’ 
are broad terms that may have more than one meaning. For 
example, the statement ‘safe for the environment’ could 
have many meanings depending on the audience – some may 
believe this means your product is biodegradable or others 
may infer that it contains non-toxic ingredients. If a consumer’s 
understanding, inferred from the terms used, conflicts with the 
facts then they may be misled. To avoid misleading consumers, 
make sure that you explicitly identify and accurately convey any 
‘green’ attributes.

So if your hotel is saving water, saving energy or reducing 
solid waste, How are you substantiating these savings and 
identifying the benefit to the environment?

Fortunately in 2017 there are many ratings, guides and schemes 
within the industry to guide engineers, to ensure savings 

A green hotel is “A Lodging establishment that has made a commitment to various ecologically 
sound practices such as saving water, saving energy and reducing solid waste”

IS YOUR  
HOTEL GREEN?  
taking the confusion out of 

sustainability in the hotel industry
MARK THOMSON  I  ECO ARCHITECT
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claims are reliable and quantifiable. Only two however are 
independent, holistic and industry recognised within Australia.

EarthCheck provides the travel and tourism industry with a 
global certification system that promotes responsible tourism 
and increases operational efficiencies.

Hotels who display the EarthCheck Certified seal, can clearly 
demonstrate their environmental and social performance 
and provide confidence for consumers that they are walking 
the talk. Independent assessment and certification to 
internationally recognised standards inspires stakeholder 

confidence and drives organisational resilience, competitive 
advantage, innovation and growth. The Earthcheck program 
will showcase to participating organisations, how EarthCheck 
can assist their team to measure, organise and report their 
environmental and social management processes across the 
organisation. The program requires individual properties to 
measure, monitor and make ongoing improvements in the  
key performance areas outlined below;

• Greenhouse Gas Emissions

• Energy Efficiency, Conservation & Management 

• Management of Freshwater Resources 

• Ecosystem Conservation & Management

• Social and Cultural Management

• Land Use Planning & Management 

• Air Quality Protection 

• Wastewater Management 

• Solid Waste Management 

• Environmentally Harmful Substances

Working with EarthCheck Assessors, will create, enhance or 
align policies and documentation of procedures such as risk 
assessments, waste management plans and internal audits. 
In doing so, your organisation can improve your regulatory 
compliance in areas such as environmental emissions, energy 
efficiency and waste management, and as such can offer 
opportunities for cost reduction. The creation of an effective 
environmental and social management plan reduces risk, 
provides assurance to stakeholders and delivers brand benefits.

The Green Building Council of Australia has two rating tools 
suitable for hotels. Green Star – Design & As Built assesses the 
sustainability outcomes from the design and construction of 
new buildings or major refurbishments. Whilst Green Star – 
Performance assesses the operational performance of buildings. 
Both tools provide a rigorous and holistic rating across the 
following nine impact categories. 

• Management

• Indoor Environment Quality

• Energy

• Transport

• Water

• Materials

• Land Use and Ecology

• Emissions and

• Innovation 
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Working with Green star Accredited Professionals will guide 
your hotel project or operations to gain a rating accepted by the 
Australian Property Industry and acknowledged world wide. 

In addition to third party rating schemes various hotel chains 
have developed their own programs as a start to demonstrating 
their actions to green or sustainable initiatives. Arguably these 
programs are less credible as they are not independently 
verified or accredited, nonetheless such programs are a 
great start to moving hotels towards ecologically sustainable 
development outcomes.

In order to assist taking the confusion our of travellers 
minds, consistent industry standards are necessary and in 
Australia, Earthcheck and Greenstar provide the independent 
accreditation to provide total confidence, that a hotel is 
meeting its environmental and green claims. More often than 
not, cost savings result in building operations and the benefits 
of being green multiply, with improved business results  
over time. 

Hotel Owners+Engineers are encouraged to share their 
experiences with green hotel claims with the author via email 
mark@ecoeffective.com.au

Reference and Further information can be gained at
https://www.forbes.com/sites/andrewbender/2013/04/22/survey-two-thirds-of-
travelers-want-green-hotels-heres-how-to-book-them/#4f43f5382e2f

https://www.accc.gov.au/publications/advertising-selling/advertising-and-selling-
guide/marketing-claims-that-require-extra-care-premium-and-credence-claims/
environmental-and-organic-claims

https://earthcheck.org/products-services/certification/benchmarking-and-certification/

http://new.gbca.org.au/green-star/rating-system/

ABOUT THE AUTHOR
Mark Thomson is an eco Architect with qualifications from  
the GBCA and Earthcheck organisations.

He has over 30 years experience in the Australian design, 
development and construction industry. He has built and 
refurbished multiple hotel projects around Australia and  
was co-owner in a national  
hotel chain up until 2005. 
His current business is  
Eco Effective Solutions based 
in Brisbane. 
www.ecoeffective.com.au  
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In previous articles we have considered the heating 
efficiency gains available through the use of condensing 
boiler technology and how these efficiencies are achieved. 

We have also looked at the way the lower temperature set 
points common to condensing boilers further enhances 
efficiency due to lower standing losses. 

In this article, we’ll be answering a question often encountered 
in the industry: whether condensing boilers offer a benefit in 
retrofit 80°C/60°C installations.

Typically, boilers are replaced like for like when replacing an 
existing boiler that has reached the end of its life. However, 
performance data shows that even though optimum 
performance of condensing boilers occurs at temperatures 
below 60°C, condensing boilers can still provide substantial 
energy efficiency benefits when retrofitted to a conventional 
80°C flow/60°C return hot water system.

The major increases in efficiency are available in times when 
the heating load is less than the peak design value and can 
be achieved by varying the boiler operating temperatures 
from 80/60 at times of peak load to lower temperatures when 
heating loads are lower.

This is quite simple to achieve using the on-board controls 
available on most condensing boilers, which permit the supply 
hot water temperature to be reset by an outside signal. The 
total efficiency gain achieved is almost as good as if the system 
was being run at low temperature all the time.

HEATING LOAD PROFILE
To understand how this is possible, it’s necessary to look at the 
heating load profile. Figure 1 shows the annual temperatures 
for Sydney as a histogram.

ARE CONDENSING 
BOILERS SUITABLE 

for retrofit of an 80°C/60°C 
conventional boiler system?

DR PAUL BANNISTER

Figure 1. Sydney temperatures as a histogram. Other centres will be similar, but displaced up or down the scale dependent on climate.
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Given normal design temperatures, the heating hot water 
system will be sized to be at 100% capacity in the 4-7°C 
temperature bracket. However, this comprises only 0.4% of the 
hours in the year. If we estimate that heating load decreases 
linearly from 100% in this temperature bracket to 0% by the 
time the temperature has reached 18°C, we can estimate the 

total energy consumption 
profile for the system, as 
shown in Figure 2.

It’s pretty clear from this 
that the vast majority of the 
energy use occurs at less than 
60% of design capacity. This is 
important, because it is only 
at the higher loads that the 
heating coils need the 80°C 
supply temperature they were 
originally designed for.

So it’s possible to set the 
temperature control to adjust 
supply hot water temperature 
to reflect system needs, and 
provide hot water at 80°C at 
peak loads while maximising 

condensing boiler efficiency benefits at lower loads – which 
comprise the vast majority of the time.

EFFICIENCY BENEFITS
It’s important to remember as a starting point that even in 
non-condensing conditions (such as 60°C return hot water 

Figure 2. Heating hot water load profile.
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Modulex Condensing Hot Water 
Heaters are the highest efficiency 
Hot Water Heater in Australia. 
Available in output ranges 
from 95kW to 900kW, Modulex 
accommodates natural gas or LPG 
and suits both indoor & outdoor 
installations. Modulex also boasts 
unique patented features such as its 
multi-burner design and controllers, 
which provide built-in redundancy 
and unrivalled seasonal 
and part load efficiencies.

Small space 
saving footprint:
Easy to install in plant 
rooms where floor 
space is a premium.

Unrivalled 
turndown ratio 
of 39:1: 
Provides 
significant 
energy savings, 
particularly for 
low load

Multi burner construction: 
If one burner requires maintenance, the 
other burners can continue to operate, 
providing built-in redundancy
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temperature), a condensing boiler will still provide an efficiency 
benefit of around 5% relative to a conventional boiler. This is 
because the additional heat exchanger area of the condensing 
boiler improves efficiency even when no condensing occurs. 
However, once we drop the return water temperature below 
55°C, the condensing efficiency benefits kick in and we start 
seeing combustion efficiency impacts of 10% and better – as 
well as reduced distribution pipework thermal losses.

The efficiency benefits are significant. If we compare an 
80/60°C conventional boiler system to an equivalent condensing 
boiler system operating on a variable temperature schedule 
(80°C at 4-7°C reducing to 60°C by 15-18°C) and a condensing 
boiler operating at fixed temperature (60°C supply, 40°C return) 
using the heat energy profile in Figure 2, we get the results 
shown in Figure 4.

It can be seen that the variable temperature configuration 
achieves overall gas savings of 15% relative to the conventional 
boiler. This compares well with the fixed 60/40 condensing 
boiler, which achieves only marginally greater savings at 18%. 
The vast majority of the condensing boiler savings are retained 
in the variable temperature configuration.

CONCLUSION
Condensing boilers are an ideal retrofit for an existing 
80°C flow/60°C return system. Modulation of the supply 
temperature, typically across the range 80°C-60°C across 
normal operating conditions, enables the system to serve 
the full system demands of the hot water system while still 
achieving the significant efficiency benefits of a condensing 
boiler system.

Written by Dr Paul Bannister, a thought leader and public speaker 
on energy and energy efficiency issues in Australia, for Automatic 
Heating Pty Ltd.

Figure 4. Full year efficiency for conventional, variable temperature condensing and fixed temperature boiler configurations based on the heat profile from Figure 2.



22

•	 Operating	pressure	up	to	1100kPa
•	 Hi	level	BMS	Interface	MODBUS/BACNET
•	 VSD	fan	modulation	control
•	 10:1	modulation	turn	down	with	option	up	to	15:1
•	 Weatherproof	cabinet
•	 Condensate	neutraliser	kit

OPTIONS

Heavy	 duty	 DUPLEX 2205	 stainless	 steel	 was	
developed	for	the	chemical	and	mining	industries	for	
superior	strength	and	corrosion	resistance	compared	
to	 standard	 304	 and	 316	 stainless	 steel	 variants	
commonly	used	in	most	imported	condensing	boilers.

DUPLEX 2205	 stainless	 steel	 has	 almost	 twice	 the	
strength	 and	 corrosive	 resistance	 to	 316	 stainless	
steel	 when	 used	 at	 higher	 temperatures	 normally	
experienced	in	hot	water	boilers.

Compared	 to	 imported	 condensing	 boilers,	 the	
AIRATHERM	FTC	TITAN	is	uniquely	AUSTRALIAN	MADE	
utilising	DUPLEX 2205	stainless	steel	throughout	the	
entire	condensing	section	in	contact	with	the	corrosive	
flue	condensate	produced	by	a	condensing	boiler.

The	 long	 term	 benefits	 of 	 DUPLEX 2205 can	 be	
easily	determined	by	thegraph	shown.

Strength	and	Relative	Corrosion	Resistance	Duplex	2205	
vs	304/316	Stainless	Steel

FTC FIRETUBE CONDENSING BOILER
THE DUPLEX 2205 STAINLESS STEEL ADVANTAGE

Australian	made
Highest	Quality
Huge	flexibility	of 	design
Up	to	97%	efficiency
Multiple	control	options
Indoor	or	Outdoor
150	-	3000	Kw	capacity
Dualfuel	NG	LPG	or	Oil	Fired	option

2205	Duplex	stainless	steel	
in	the	condensing	chamber

www.airatherm.com.au

AIRATHERM	Head Office	-	Victoria
144 Colchester Rd

Bayswater North VIC 3153
Tel:  03	8739	5444	
Fax: 03 9761 4732

airatherm@airatherm.com.au
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Greater focus has been placed upon cleaner indoor  
and outdoor air, driven by increased awareness  
of air pollution and the negative health impacts  

of personal exposure to harmful airborne particles. 

When it comes to appropriate filter selection for your building, 
competing standards and suppliers start to create a muddy 
situation. In this article, we seek to bring a little clarity to  
what has changed and what remains the same.

WHAT IS “DUST”
At the core of all these standards, guidelines, ratings and 
methods – are various sized test materials referred to as “dust”. 
Test material dust is comprised of synthetic particle mixtures or 
generated liquid and/or solid particles, known as aerosols etc.

These test materials, which are of a known composition  
and size, are what filters are subjected to within a test rig. 
Methods of test and ratings vary, but the fundamental of all  
is the following: an artificial aerosol is blown through a filter  
at controlled situations, and what is captured or breaks through  
is measured.

These tests are a valid guide – but they do not assure a perfectly 
accurate picture of the IAQ (indoor air quality) of your individual 
site. There are many significant factors beyond the quality of a 

filter in determining IAQ. This includes the indoor and outdoor 
environment, air distribution system configuration, amount of 
fresh air vs recycled air, building occupation levels and activities, 
site location and the time of the year.

The various test methods and rating systems, do allow a  
general comparison between various products, and give 
guidance to general performance expectations. They are  
useful, as long as the user realises that they are relevant for 
valid choices between one level of filter to another within a 
given filter manufacturers range. However, from manufacturer  
to manufacturer, they can provide misleading information  
at times.

FILTER STANDARDS
The three main standards used globally for commercial building 
filtration are ASHRAE 52.2¹, EN779² and the recent ISO 168903, 4, 

5, 6. Additional standards also exist for the measurement of HEPA 
level filters in specific applications. These are EN1822⁷ and  
ISO 29463.⁸

Many advocates of a given standard vs. another will suggest 
that their favoured standard is more “real world” or “more 
rigorous” or “more detailed” or “easier to interpret”. To some 
extent, these opinions are all correct. Most of the standards 
do a pretty good job of measuring standardised performance 

Recently there have been significant changes in the normally sleepy world of filter test standards 
and overall building “wellness” ratings. 

COMMERCIAL 
BUILDING 

FILTRATION 
STANDARDS: 

making sense of recent changes
AIREPURE AUSTRALIA 2017
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and relating it to a rating system. However, no one standard 
or system is perfect, and will not monitor the actual air quality 
levels of individual buildings or user sites. 

The most significant factor to be aware of is that while each 
of the ASHRAE 52.2 and EN779 standards run one test type to 
provide a single value rating, the recent ISO 16890 standards 
provide three percentage results for the three particle sizes to 
provide a rating. 

The method for discharging the initial static charge from a filter 
to allow fair testing varies from standard to standard. If any 
static remains, it will allow the filter to initially perform better 
during testing. It has been argued that the ISO 16890 standard 
has the most comprehensive and “fair” method for discharging 
initial static from filters.

The real issue with each standard is more related to attempts 
by various filter manufacturers to gain competitive advantage, 
than the standard itself. For the single number rating standards, 
lower cost products can be optimised to “just” pass the test for 
a given level. Or perhaps a filter might be tested to a standard 
with poorer static discharging methods to make it look better.

Whatever the rating system, filters will have some form of 
rating on them, so that a comparison can be made between 
the filters within a given manufacturers range. Over time, 
“translation” tables will inevitably be released by the various 
filter manufacturers, rating the various filters within their range 
against each standard.

It is difficult to make a direct comparison between the various 
standards, as the test measurements and classification criteria 
for each standard is different – and there is currently no 
“official” standard table available.

This is one of the initial example translation tables comparing 
the equivalent ratings of ASHRAE 52.2:2012, to EN779:2012 to 
ISO 16890:2016. Note: that all figures, descriptions, references 
and technical data are not binding and may be subject  
to change.

ASHRAE 52.2 EN779 ISO 
ePM1

ISO 
ePM2.5

ISO 
ePM10

ISO 
Course

MERV 5 G3 - - - >80%

MERV6-7 G4 - - - >90%

MERV 8-9 M5 - - >50% -

MERV 10-12 M6 - 50-65% >60% -

MERV 13 F7 50-65% 65-80% >85% -

MERV 14 F8 65-80% >80% >90% -

MERV 15 F9 >80% >95% >95% -

HOW IAQ IS AFFECTED BY FILTER CHOICE
The quality of the air supplied into any building is ultimately 
defined by three parameters; the efficiency of the filter,  
the quality of installation and the condition of the air prior  
to the filter.

Assuming fair testing and effective installation, a filter of a given 
rating will remove a given percentage of dust for varying dust 

sizes. If the installation of the filter is poor and air is allowed  
to bypass, the filter efficiency will be reduced.

Depending on the application, the relevant standards, and 
the air conditioning requirements, the air prior to the filter 
consists of either inside air, outside air or often a combination 
of both. The ratio of inside air to outside air plays a big role in 
determining the level of particulate concentration which will 
challenge the filter.

The concentration of particulates in the outside air will vary due 
to the season of the year, geographic location of the building 
and proximity to dust generating environments such  
as construction sites.

In addition to the filter itself and the quality of installation, 
indoor air quality is also affected by the building use (e.g. office 
or workshop), the density of occupation, and the rate in which 
air is recirculated past a filter.

Realistically, as the condition of the air prior to the filter for any 
given building is hard to predict, filters are either over designed 
which consumes excessive energy, or under designed which 
provides inadequate indoor air quality. The industry is moving 
towards PM

1, PM2.5 and PM10 monitors on filtration units so the 
level of filtration can be adjusted after the original installation 
to suit the desired indoor air requirements.

In the end the user needs to ask – what particle size am I really 
trying to capture? And to what concentration level do I want 
this particle size reduced?

DUST BASICS –  
PARTICLE SIZE DOES MATTER 
Particles do naturally fall into some “size categories”, the most 
common classifications by organisations like EPA (Environmental 
Protection Agency), WHO (World Health Organisation) and 
EU (European Union) include, PM2.5 and PM10. The recent ISO 
standard uses terms of ePM1, ePM2.5 and ePM10. Surprisingly – 
these terms have different definitions of the materials.

The WHO, EPA, EU classification of PM10 and PM2.5 is defined as 
particulate matter that passes through a size selective inlet with 
a 50% efficiency at the cut-off aerodynamic diameter (PM10 - 
10um, PM2.5- 2.5um).9

The ISO 16890 standard defines ePM, as particles larger than 
0.3um and smaller than the rating.³

 Table from ISO 16890.

The differences are subtle, but it is important to note – there is 
not an automatic, direct, 100% correlation with all the health 
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based studies using the WHO definition 
and the ISO 16890 ePM values.

PM1 particles have gained notoriety, 
with the recent levels of city exposure to 
fine diesel particulate production from 
modern, low emission diesel and the 
associated fuel blends. The composition 
of PM1 particles is generally sourced 
from diesel exhaust residue and/or other 
sources of industrial fines, often involving 
metals like lead or similar oxides. Diesel 
engine exhaust particles are sized below 
1.0um in diameter and have a Group 1 
IARC (International Agency for Research 
on Cancer) classification labelling them  
as carcinogenic to humans10.

Filtration systems for commercial or 
residential buildings that remove these 
ultra-fine particles are desirable, where 
likely exposure levels to these PM1 
particles are high. Any quality filter of 
a higher than MERV13, or F7 or ISO 
ePM1 50%, should provide measureable 
improvements in this area – when used 
correctly. It’s not critical what the rating 
system is – just that the filter is “fit for 
purpose” to capture these fine particles.

If a particular environment has a lower 
level of initial PM

1 or PM2.5 dust, the 
efficiency of the filter required to achieve 
the same indoor air quality decreases. 

Coarse dusts greater than PM2.5 are often 
removed by pre-filters to protect finer 
filters that are downstream, protecting 
them from excessive load and premature 
failure. These course pre-filters are 
also commonly used as the sole filter in 
fan coil units where only recirculation 
air is being filtered; this is because the 
fine dust levels are expected to be low. 
Choices could include MERV 6-7, G4,  
ISO COURSE 90 or MERV 8-9, M5, 
ISOePM

10 50%.

PM2.5 is another focus point for ratings. 
It is more completely studied and 
documented than PM1, and is primarily 
caused by combustion/burning fuels 
(sources include power plants, vehicles, 
wood burning stoves, wildland fires). 

According to ISO 16890, 70-80% of 
what is regarded as PM2.5 is actually 
PM1 material. So, as a guide, most of 
the medical and environmental studies 
that give well documented results for 

PM2.5 actually relate to the more recently 
fashionable PM1. As such, it’s highly 
likely that most of the injurious effects of 
these particles – lie in the “finer” levels 
of material, and its various compositions. 
There is good evidence that “where” the 
particle comes from relates to its harm as 
well – particles of the same size, may be 
silica, carbon or lead – each has its own 
severe but different potential  
health impacts.

EVALUATION OF FILTERS – 
COST OF OWNERSHIP  
& PERFORMANCE
For general HVAC applications the total 
cost of ownership is really not driven 
by the price of the individual filter, as 
change out costs and energy costs are 
often 70-80% of the lifetime cost. As a 
rule of thumb, changing filters sooner 
rather than later will be a better cost 
choice to help save money and energy. 

Similarly, one of the common mistakes 
with selecting a “cheap” filter is that it 
has less surface area, fewer pockets or 
lower pleat count. For a given media 
efficiency, lowering the surface area will 
increase pressure drop and so increase 
operational costs, far more than was 

“saved” on the filter. Low pressure drop 
filters are generally more expensive as 
they will simply have more media and 
therefore surface area.

Dust holding capacity also figures in the 
total ownership cost, as the more dust a 
filter can hold whilst maintaining a lower 
pressure drop will decrease the lifetime 
energy consumption. Generally, more 
expensive filters may use a different 
material for the media which allows a 
greater dust holding capacity relative  
to pressure drop.

BUILDING RATING SYSTEMS
Various building performance rating 
systems such as the GBCA (Green 
Building Council of Australia) Green 
Star and Federal Government NABERS 
(National Australian Built Environment 
Rating System) have addressed the 
energy consumption of buildings. A new 
standard by the IWBI (International WELL 
Building Institute) known as the WELL 
Building Standard addresses the energy 
consumption of buildings, as well as 
simultaneously measuring and rating  
the practical performance.

The WELL Building Standard11 – 
developed by the International Well 

Air Concepts for the WELL Standard12
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Building Institute, covers a more complete perspective of 
the overall building, light, water, air, comfort etc. – which are 
included in a rating matrix. 

The standard has a set of specific minimum goals required 
for IAQ known as “P - Preconditions” that are required for 
the building to pass. In addition to this, there is also “O –
Optimisation” goals for superior comfort and a higher rating.

The air sections described within this table are relatively 
informative group goals for particles and chemical issues that 
are now partially covered by a variety of codes and standards in 
Australia – including the regulated BCA (Building Code of Australia).

It remains to be seen what the adoption level of the guideline 
and certification is, however, it certainly points to the trend to 
have more complete “whole environment” perspectives to the 
places where we live and work.

FINAL THOUGHTS
Ultimately, a great deal of well-intentioned effort goes into the 
establishment and promotion of various test standards. Almost 
all have their merits and blind spots. For most users, the general 
trends of “good, better, best” for filters measured by a given 
standard, allows for ample information to make solid selections. 
However, when comparisons between standards are done, 
and a supplier claims to be wildly cheaper, faster or better are 
included, some healthy scepticism should be applied. 

The health of building occupants are genuinely protected by the 
intelligent application of some basic air filtration design rules. 
Developments in localised air monitoring will likely be very 
effective in the future. Further, energy costs and total operational 
costs may be reduced, by the right selection of change out times, 
and superior grades of filters, in the right format. 

ABOUT THE AUTHOR
Airepure Australia offers a range of products, services and 
consulting expertise that can assist you with your compliance 
to AS/NZS 1668.1 and 1668.2. Airepure is a leading national air 
filtration company providing unique, powerful and integrated  
air filtration solutions, ranging from basic HVAC filtration and 
odour control right through to high end HEPA/ULPA filtration  
and airborne containment technologies. Airepure recommends 
ELTA and Fantech Fans. For more information, visit  
www.airepure.com.au or call 1300 886 353.
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Typical (P) preconditions for air 
quality include: 

Some of the (O) optimisations 
include:

• Formaldehyde less than 27ppm

• VOC less than 500μg/m³

• CO level less than 9ppm

• PM2.5 less than 15μg/m³

• PM10 less than 50μg/m³

• Ozone less than 51ppb

• Radon less than 4pCi/L

• Allowance for future carbon filters

• Records of air filter maintenance

• Use of activated carbon filters

• Stand-alone air purifier

• UV germicidal irradiation

• Photocatalytic oxidation

•  Records of UV or photocatalytic 
filter maintenance

Controls so simple you 
don’t need a PHD to use them.

When it comes to HVAC controls, in many cases too many choices can be a bad thing.

For example, when controlling the air conditioning in a hotel room, the last thing you want is for your guests to be confused 
by the controller, leaving them frustrated and uncomfortable.

In reality, in many cases all they need  is a simple controller that allows them to turn the system on, set their comfort level, 
and get on with their day. Nothing less, nothing more.

And in some cases you may even want to automate the whole process. Not a problem – using sensors or a room keycard  
you can set the system up so that it is automated to turn on at a specific temperature without them having to do a thing!

Speak to us today about how our range of simple and user friendly control options can make life easier for you.

For more information please contact:

Ray Manityakul - Business Development Manager - Controls

Email rmanityakul@actroncontrols.com Phone 0478 809 862B75 controller

actroncontrols.com

ttTemperature Technology

WIN!
To be in the running to win two bottles of wine, 
please send an email with the subject heading ‘Hotel  
Engineer 2017 competition’ to sales@t-tec.com.au and in 
the email, let us know what you’re looking for in your next 
temperature data logger and how you would use it. 

And of course, the address 
where you would like the 
wine to be sent. 
 
The winner will be  
selected at random  
on February 1st, 2017.
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AIR RESTORE 
Specialists in decontamination and restoration of HVAC  
(Heating Ventilation Air Conditioning) systems and kitchen exhaust systems.

Your complete HVAC solution provider.  
From decontamination, restoration and  
cleaning to air filtration and sanuvox ultra  
violet light air and surface treatment systems.  

We operate the most advanced technology  
in the industry so your job is always completed  
to the highest standard.

WHY USE AIR RESTORE
ü  Over 14 years in the duct cleaning 

industry

ü Certified ISO9001

ü  Comprehensive completion reports,  
with before and after photos

ü  Fully insured with Public Liability and  
Work Cover

ü  All staff trained in Confined Space  
Certification and Safe Working at 
Heights

ü Compliant with Australian Standards

HVAC 
REMEDIATION  
& SOLUTIONS

www.airrestore.com.au Ph: 1300 780 474

BEFORE

BEFORE

AFTER

AFTER

22 Dividend Street, Mansfield Brisbane, QLD 4122
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Chances are you know the electrical energy usage in your 
hotel in detail. It is also a safe bet that you continue 
to look for ways of improving energy efficiency. You 

might well assume, that disposes of further electricity savings. 
However, electrical power quality is something quite different 
from electrical energy in that the former relates directly to 
equipment life and maintenance costs. In short: the poorer the 
power quality, the more electrical equipment replacement and 
maintenance costs are likely to be.

The rub, however is this: reading an electricity bill does not 
require specialist training. Power quality, or rather lack of it, 
doesn't present itself in conveniently-read bills. It is a bit like 
high blood pressure – slipping under the radar, until one bad 
day, some major health issue comes to light.

POWER QUALITY – WHAT IS IT?
Let’s quickly take the wraps of this power quality thing.  
The picture below tells the story. In short; although voltage 
should be constant – nicely level – and current, smooth, without 
sharp excursions, the practice is very different. 

Forty years ago, or earlier, power quality was generally much 
better than today. 

These days, with most electrical loads (air conditioning, lighting, 
IT, elevators, escalators, plus the stuff that guests plug in) 
having electronic front-ends, largely cause this poor power 
quality. And, there’s pollution that comes down the line from 
the power company – more about this later.

Before you lose your interest in some dissertation on electrical 
engineering, let’s cut through to the commercial side of things, 
there being two important costs, maintenance and capital 
replacement. For this article to provide you with useful tools,  
in other words reduction in both these costs, a bit of accounting 
analysis is necessary.

MAINTENANCE EXPENSE REQUIRES 
DETAILED VISIBILITY
 Maintenance needs to be broken down into classifications 
(refer to the inset). Gathering this data on a historical basis 
might well be impossible because of insufficient ‘granularity’. 
Starting from scratch might mean that any action plan for 
improvement in power quality would have to be delayed – and 
therefore most probably lost in the pressure of other priorities. 
However: by retaining an industrial electrical engineering 
company, or experienced electrical contractor for a facilities 
survey and a power quality survey, two important things can  
be established:

1.  Level of power quality problems (note: not many installations 
are free from some degree of diminished power quality).

2. A sensible watch and monitor program.

Monitoring on a permanent, or semi-permanent basis is readily 
achieved and not involving significant costs. Basically, the fitting 
of some intelligent panel metering on your switchboard can 
take care of the task, and provide useful reports.

If you’re too busy to read this, then at least pass this on to your facilities manager, or maintenance 
engineering staff. Just be aware that poor electrical power quality is costing you real dollars,  
in effect adding another percentage or so to your electricity bill – you just haven’t been aware  
of it as you perhaps regard maintenance expense as unavoidable.

POWER QUALITY 
for efficient hotel management

COLIN KINSEY  I  POWER SYSTEMS SPECIALIST, POWER PARAMETERS PTY LTD
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THE NITTY GRITTY OF POWER QUALITY
Although there is expense involved, it is no different from other 
forms of consultation you might occasionally be in need of.  
The level of power quality is quantified by:

1. Voltage dips, swells, flicker

2. Phase balance

3. Harmonics

The first point provides very basic information: you’d like to 
think that there are no dips, swells, etc. but very often there  
are problems in the supply voltage.

The second point addresses more than likely problems in the 
wiring of the building.

The last issue deals with the effects of the electric loads in 
the building. If you’re curious about harmonics, go google but 
in essence, today’s electrical loads draw severely distorted 
currents. Similarly, supply voltage can be distorted. In effect 
these distorted voltages and currents, contain multiples of  
the basic 50 cycles per second (harmonics) supply.

Poor power quality is responsible for severely curtailing the 
life of motors, meaning condenser fans on the hotel roof, 
pool pumps, cool room compressors, variable speed drives 
for escalators, elevators, etc. In addition there can be bad 
overheating problems even causing fire in main switchboards. 
It is unfortunately not uncommon even for boards that are 
perhaps as lightly loaded as 40% of rated capacity to overheat.

IMPROVING POWER QUALITY AND 
REDUCING MAINTENANCE EXPENSES
The electrical consultant to review your hotel’s electrical 
installation will look at a number of areas. These include your 
lighting and power sub-distribution boards on each floor.  
The use of high efficiency lighting including LED lighting, CFLs, 
etc., are responsible for power quality deterioration. The use  
of IT equipment by guests adds to the problem. 

The cumulative effect is the additional burdening of the 
electrical risers in your building and additional heating load on 
the main switchboard. Fortunate there are solutions available; 
sub-distribution boards can be equipped with ‘filtering’ 
equipment, basically localising the problem only to the floor.

The HVAC switchboard should be inspected for power 
quality issues. Investigating the causes including unbalanced 
transformer windings supplying drives for motors. Elimination, 
or at least reduction of these problems lightens the load on 
main switchboards.

A detailed investigation of the electrical layout will reveal 
opportunities to restore phase balance. To explain this: you will 
be aware that three-phase power is the basic way of distribution 
in buildings such as yours. It is a four-wire reticulation method 
comprising of three wires (the phases) carrying voltage, and 
a return wire (neutral). Very often the voltages are unequal, 
and even if only by a small percentage, motors can be severely 
impacted through overheating and shortened lifespan.

The investigation will also show up ‘imported’ problems – the 
ones from the poles and wire folks. Admittedly getting them 
to attend to these may be a tough ask. Mostly hotels are low 
voltage installations, i.e. incoming power is 415 volts, three-
phase, and this power reticulation system can be seriously 
affected by local solar panel installations, and by ‘pollution’ 
from neighbouring light industrial facilities.

WRAPPING UP
Power quality hasn’t been ‘front of mind’, commercially speaking. 
However the electrical power reticulation sector is undergoing 
big changes, and much needed upgrading is not happening fast 
enough because of capital investment constraints. Similarly 
within commercial electrical installations, power quality issues 
are arising because of the types of connected equipment. The 
perennial drive towards higher operational efficiency demands 
improvements in power quality. Fortunately much can be 
achieved at the consumer premises’ level. 

Important maintenance areas

Cool room compressor, commercial 
refrigerators, extraction fans

Replacement 
interval & cost

Repair including rewinds, 
time interval & cost

Heating, ventilation & air 
conditioning motors

Elevator motors, escalator 
motors, pool pump motors

Switchboard maintenance, power 
factor correction equipment
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With animals that walk on all fours then the weight 
of their body is evenly distributed via their legs. As 
the body is held in a horizontal position then the 

compressive forces that apply to the human spine when upright 
do not occur. Humans have evolved a spine that is held in a 
vertical position during working and waking hours and bears the 
compressive weight of the body it supports. As a role of the spine 
is to protect the spinal cord and bear weight then the vertebrae 
have adapted discs to support heavier weights and curvature  
to provide better flexibility and shock absorption.

The part of the spine located above the junction with the 
pelvis is where the most strain occurs on the back. Clearly from 
examination of back injury then statistically this part of the spine 
dominates in terms of injury location. Lower back pain is not 
caused by cold weather as many believe; it is caused by mechanical 
strains. Many tasks within the cleaning industry have the potential 
to strain the lower back and these ultimately need to be identified, 
assessed and controlled.

Mechanical pain can be caused when overstretching results in 
damage where a force causes excessive strain upon the lower  
back. This may occur as a result of emptying bins particularly  

where the bin is heavier than the cleaner initially anticipates. When 
soft tissues around a joint are overstretched the ligaments are the 
first to cause pain. Often these ligaments are essentially retaining 
walls for the spines discs that absorb shock between the vertebrae. 
The extent to which the discs become involved may influence the 
pain levels experienced.

When a ligament surrounding a disc is damaged to a level where 
the disc loses its ability to properly absorb shock the discs outer 
wall may become weakened. This may allow the soft content of the 
disc to bulge outwards. If it bulges far enough it may contact the 
sciatic nerve and this may result in symptoms involving the leg.  
As a result of disc bulging and distortion then poor spinal alignment 
may lead to extreme pain. In relation to cleaning then for the 
remainder of this article I shall focus upon safe lifting as per the 
following steps.

Step One: Planning the lift is crucial, it is important that a load is 
assessed considering its size and shape. It is important to also think 
about where the load will be placed and whether there will be any 
obstructions. Any need for assistance should also be considered 
alongside task specific risk assessment.

Lower back pain affects most of us at some stage of our lives and is one of the most common ailments 
troubling mankind. It may be referred to by a number of names such as slipped disc, arthritis and 
lumbago and when it causes pain shooting down the leg – sciatica. Lower back pain often commences 
without any warning and for no apparent reason. It can then interfere with simple activities at work 
in addition to preventing one from getting a good night’s sleep. Then just as mysteriously as the pain 
started – it subsides and we quickly forget about the episode. This article explores lower back pain  
in the cleaning industry and correct lifting technique that may reduce the risk of such an episode.

MANUAL HANDLING
and lower back pain

DR DENIS BOULAIS  I  NATIONAL RISK MANAGER (BROADLEX SERVICES PTY LTD)



35

Step Two: It is important to consider the best way to lift taking  
time to account for the following points.

• Keep your feet apart with an aim to maintain good balance.

• Aim to minimise lower back bending and avoid twisting.

• Lift smoothly avoiding jerkiness whilst keeping the back  
straight and bend the knees.

• Always watch your step and remain well aware of  
your surroundings.

Step Three: One must always get a strong grip where the whole 
hand should get a secure grip and where gloves are required then 
they should be provided and used.

Step Four: The load should be pulled close to the body, it is 
important that one holds the centre of gravity of the object lifted 
as close to the abdomen as possible using the long arm muscles  
to handle the load. It is important to note that a 10kg bin held  
at 80cm from the body has an equivalent load of 50kg held close  
to the body.

Step Five: If one feels that something is too awkward or heavy 
then the use of a mechanical lifting aid is important. Where no 
such devices are available then it is important one finds a partner 
as close to similar height as possible and completes a team lift. 
It is important to note that clear communication is crucial in the 
coordination of a team lift – particularly where there are more than 
two lifters involved.

Step Six: It is important to warm up prior to manual handling 
activity and where possible aim to alternate heavy lifting tasks 
with lighter ones. Warm up exercises are also very important prior 
to and during activity. Many incidents occur early within a shift 
due to lifting cold – hence the importance of warm up. It may pay 
dividends to engage the services of an occupational therapist to 
develop a warm up program suited to the work being completed.

On a final note I cannot emphasise enough the importance of risk 
assessment with manual handling which should be both task and 
site specific. There is a quote that states that “back pain is just 
youth leaving the body”, maybe there is some truth to the quote 
however within an aging industry it is yet another reason to focus 
heavily upon manual handling with the purpose of controlling and 
reducing its risks.

Figure One (left image): A risk 
assessment should always where 
possible give consideration to the 
use of a hand trolley. A hand trolley 
is a fantastic cost effective manual 
handling tool for reducing frequency, 
duration and weight factors during 
manual handling activity.

Figure Two (right image): A risk 
assessment should always give 

consideration to the use of a shoulder strap when using blowers. Risk assessment should 
also extend to other alike risk control measures such as comfortable support mechanisms on 
backpack vacuum units etc.
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These changes can place the hotel professional and their 
contractors in a vulnerable position. A contractor under 
the Act, is deemed to be anyone who; performs building 

works, alterations or rectification works, such as fire services, 
HVAC, electrical or general building work.

Until recently, in Victoria, the owner has always been 
responsible for ensuring that a building permit is obtained 
before any building works can occur. Section 16 now states in 
part “it is a defence for the land owner if a building practitioner 
or architect has been engaged to carry out the work” and the 
owner has not obtained the permit.

A Victorian Building Authority ‘Fact Sheet’ clearly defines 
“contractors” as Building Practitioners, under Section 16 of the 
Act. Therefore, if the owner does not obtain the building permit, 
it is incumbent on the contractor (hotel professional) to obtain 
a building permit or sight a copy of the building permit prior to 
commencing alterations to a building.

Schedule 8 of the Building Regulations describes that most 
building works require the need for a Building Permit. This 
includes any structured works, internal alterations where active 
or passive fire systems/services or essential safety measures are 
altered or affected, and for most fit outs and any change of use.

Questions you should consider... Is the contractor aware of this 
requirement? Are they a registered building practitioner in the 
correct category? Have they allowed for the applicable permit 
fees in their quotation?

If a hotel professional issues a work order to a contractor to 
perform repairs, alterations or additions that requires the 
obtaining of a building permit, then the contractor must obtain 
the building permit prior to commencing work. If the owner or 
contractor does not obtain a building permit for the work, and 
is subsequently exposed, this could put the hotel professional 
in an invidious legal position between the parties, especially if 
insurance claims are involved.

VIC – Hotel managers, engineers and contractors should be aware of recent significant changes  
to the Victorian Building Act that will affect them. Professionals in other states must be watchful 
for similar changes to their building control legislation.

BUILDING ACT 
CHANGES 

affecting hotel professionals  
& contractors

DEREK HENDRY  I  THE HENDRY GROUP
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Complications will arise when a hotel professional issues a 
purchase order to a contractor to commence building work 
(alterations) without first obtaining a building permit, not 
advising the contractor to include an allowance for the building 
permit, or advising the contractor that the hotel is not obtaining 
the building permit. This hotel professional can be deemed 
to be the person in charge of carrying out the building works 
(alterations) in the building as the hotel professional is providing 
directions to perform building works. This professional is now in 
a vulnerable position. 

Building Regulation 317 in part states: “Provision and display of 
permit information – A person who is in charge of the carrying 
out of building work on an allotment must take all reasonable 
steps to ensure that a copy of the building permit and one set 
of any approved plans, specifications and documents relating 
to that permit are available for inspection at the allotment 
concerned while the building work for which the building  
permit was issued is in progress”.

Fines for performing building work without a building permit, 
for all buildings, is now up to $377,000 for a company, and 
$76,000 for an individual.

If you are a hotel professional or individual, there are two 
separate offences you may be liable for when altering a building 
without the appropriate permit.

1. Carrying out building work without a current building permit.

2.  Carrying out building work in breach of the Act, Regulations, 
or the permit.

Each offence is subject to a penalty as mentioned above.  
In most cases, alterations to existing building incur both 
offences/penalties.

Hendry recommends hotel professionals make themselves 
aware of all legal implications before deciding whether or not 
to obtain a building permit for minor building work, repairs or 
alterations to an existing building that require a building permit 
under the Building Act and Building Regulations. Hendry can 
provide building control advise and issue the necessary building 
permits for all types of projects, please call us on 1800 875 371.

ABOUT THE HENDRY GROUP
Derek Hendry is the Founder of the Hendry Group, a 
property compliance solutions consultancy whose services 
include building surveying, disability access, essential safety 
measures, emergency planning and work health and safety. 
Hendry pioneered the private certification system of building 
approvals in Australia and operates nationally in all facets of 
building control. Hendry is aware of the importance of sharing 
knowledge, and regularly distributes industry news and updates 
through publications such as ‘Essential Matters’ Hendry’s 
e-newsletter, blog sites and website. For more information  
please visit www.hendry.com.au

Flooring demands innovative designs that are welcoming and unique 
for the discerning traveller seeking luxury, style and comfort.  

A highly competitive industry, hotels demand contemporary flooring 
that creates ambience yet offers cost effective solutions that 
address practical, environmental and safety issues, understands the 
importance of design, function, planning and implementation for the 
ultimate in hotel flooring.

 Visit our website at  
	 www.uniqueflooring.com.au	 
	 or	please	call	Mark	Gannon	 
	 on	(02)	9838	7011	to	find	out	 
	 how	we	can	customise	 
 your hotel.

www.uniqueflooring.com.au

UNIQUE	FLOORING
“Committed	to	service	and	quality”
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blood

PM1 PARTICLES – INTO THE BLOOD VIA THE ALVEOLI 

 

 
 
 

 

CAPILLARY

ALVEOLI

CO2 OUT

O2 IN

PM1
PARTICLES  

PM1 
WHAT IS HAPPENING
INSIDE THE BODY

These very small particles can reach 
the lungs and pass through the cell 
membranes of the alveoli, the tiny sacs 
in our lungs where oxygen and carbon 
dioxide are exchanged, and continue 
out into the blood stream. 

 

PM10
Particles 10 μm in diameter or smaller that
can reach the respiratory ducts and potentially
cause decreased lung function.

COARSE DUST
Particles 10 μm in diameter and larger. The
human body is able to “filter” these particles
in the nose via the nose hairs and mucous
membranes. Limited health impact.

PM2.5
Particles 2.5 μm in diameter or smaller that can
penetrate the lungs and cause decreased lung
function, skin and eye problems, etc.

PM1
Particles 1 μm in diameter or smaller. A significant
part of these particles are tiny enough to
enter the blood stream and lead to tumours,
cardiovascular diseases, dementia, etc.

www.camfil.com CLEAN A IR  SOLUT IONS

PM1 – FINE DUST HAZARD TO HEALTH

EVERY DAY WE EAT 
1 KG FOOD, DRINK 
2 KG BEVERAGE AND
BREATHE 25 KG AIR!

AIR

BEVERAGE FOOD

In those days an over-all thermal efficiency of 15% was 
considered pretty good. Westport coal [naturally,] and 
say John Thompson’s boilers, plus good super-heaters and 

condensers, main engines typically triple expansion e.g. John 
Penn, and then came Charles Parsons’ steam turbines – but 
you still had those massive and many darned boilers, and thus 
the basic question: what is it about external combustion that is 
inferior to internal combustion?? Ugh.

Those early boilers were of riveted cast iron, steaming at maybe 
5psi on a good day. And the imagination blanches at thoughts 
of no steam safety valves, or the need for boiler solids flush-
out, never mind the scaling of furnace and tubes. My, it was a 
time of learning by hard experience. And if in the process the 

wretched boiler blew up, you had a short and hard earned life; 
very short and very hard earned life indeed.

Then came steel in all its formulations. I have just been 
following the marvellous story of the jet-turbine engine, almost 
simultaneously designed by both the Brits and the Germans. 
Both sides, from about the 1930’s having enormous problems 
with the then steels, to integrate design and function. Even in 
the 1950’s I remember this problem with main engine cooling 
water systems. Until some bright spark in the UK invented a 
wonder steel, name of Staybrite. 

Which all may not mean much to today’s hotel Engineer and 
probably with good reason, as we surely have moved a bit 
further down the old track. Does the hotel Engineer take charge 

Coal fired steam plant, lest we forget Mavis.

BACK OF HOUSE 
march 2017 NEIL WEENINK
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of/be responsible for the wretched boilers these days? I think 
not. Dose it perform as commissioned? And if not to whom 
do we point the finger? And of course, the leading question, 
are steam boilers indeed still on the FF&E list? I would say 
no, on our side of the bush, but would hesitate a mite when 
considering our brother hotels further afield. As in, particularly 
China, and the ‘Stan States’ in what was until recently the USSR.

For example Afghanistan, Kazakhstan, Kyrgyzstan, so forth – 
areas which can be unbelievably cold for extended periods, and 
indeed to plus 35 ish in the Summer. So Mavis, these people 
burn coal – an abundant fuel source – primarily for heating via 
vast networks of huge steam pipe lines serving essential public 
utilities. And dare I say: why not? The business of pollution 
thereby, is entirely a Western phenomenon, or so we are 
reminded most days?

And yet, I remember London in the 1950’s, having just arrived 
on the good ship Port Quebec as Junior Engineer and been told 
to get ashore and get cigs for the lads, with scarf around the 
old bean for fear of gassing oneself. And being horrified when 
removing the scarf to see the gunk left on same, from breathing 
in and out what was at that time my first London smog.

Then there’s this: “Australian environmentalists believe the 
political climate is changing. Last month’s Paris climate summit 
signalled a shift toward a zero-carbon global economy, and that 
we should be phasing out fossil fuels and slashing emissions 
further than the government’s stated target of 26% to 28% 
below 2005 levels by 2030”

There appear to be two key factors in the declining market 
fortunes of coal: the growing recognition that mining and 
burning coal is one of the main contributors to climate change, 
and the rapid decline in the costs of renewable energy relative 
to new coal and gas plants.

While the first issue is arguably the most important, it is 
the second issue, which has largely focused the minds of 
governments, energy companies and the financial community 
in recent months. Perhaps unsurprisingly, concern about the 
environmental and social costs of climate change continue to  

be trumped by economic calculations about the relative costs  
of different energy sources.

It is nevertheless apparent that defenders of a fossil fuel future, 
or business-as-usual, continue to seriously underestimate the 
extent to which the reliability of renewable energy technology 
has improved, its costs have decreased, and it has won market 
share in many developed and developing countries.

This whole thing of efficiency and pollution, of traditional 
energy sourcing and ‘alternate energy’ is vera vera complex, 
as the Scotsman might have been heard to say. So do be good 
fellows and do a little reading. Seek my sons, and wisdom will 
surely follow. 

Back in year 2 or 3 in our Institute’s history, we presented our 
annual Update Conference in, I seem to remember, Jupiter’s 
Casino. I recall giving a talk on Global Warming, an expression 
then still new, and had gone at pains to have a large ply-backed 
board depicting various interpretations of the Sun’s and of 
human-kinds effect on our atmosphere, and particularly the  
big one – Carbon Dioxide. 

Human activities are altering the carbon cycle – both by  
adding more CO

2 to the atmosphere and by influencing the 
ability of natural sinks, like forests, to remove CO2 from the 
atmosphere. While CO2 emissions come from a variety of 
natural sources, human-related emissions are also responsible 
for the increase that has occurred in the atmosphere since the 
industrial revolution.

Which brings us finally, to one of the initial start-ups of the 
Institute. That is: the Design, Layout and predicted Energy  
needs of the hotel; who was responsible back then, who is 
presently responsible, and who will be responsible – further 
down the track? 

Good points eh and worthy of open discussion at your next 
operations meeting!

Good night, and good luck.  
Neil Weenink

Image courtesy of Kodda/Shutterstock
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High Efficiency Oil-Free Chillers

Proudly Australian Built
Smardt Chillers Pty Ltd
148 Colchester Road
Bayswater North, Vic., 3153
p: (03) 9761 5010
e: sales.au@smardt.com

Water Cooled Chillers
200-8150 kWR
Largest Oil-Free Range
Stainless Steel Condenser Options:
• Tubesheets
• Waterboxes

Purpose-Built Evaporative Chillers
200-1300 kWR
Unique Purpose-Built Range
Standard Anti-Corrosive Materials
Highest Efficiency Available

Air Cooled Chillers
200-1800 kWR
10 Base Models, 116 Configurations
Standard Anti-Corrosive Materials
Highest Efficiency Available

CHILLER GROUP
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Chilled Water Plant Optimisation

Delivered by Smardt Solutions
Smardt Chillers Pty Ltd
148 Colchester Road
Bayswater North, Vic., 3153
p: (03) 9761 5010
e: sales@smardtsolutions.com

 Simulation Based Chilled Water Plant Optimisation

• Typical savings of between 10-30% on chilled water plant operating cost 
• Open protocol, brand agnostic automation and optimisation solutions
• Scaleable to any application, plant configuration or size
• Integrate with any Building Management System
• Increase asset value and facility net operating income 
• Simplify the complex process of optimising a chilled water plant
• Risk free project planning, implement optimisation without comprimising cooling 
• Flexible implementation cost options available
• More than 95 optimisation projects delivered and operating
• Tune and manage your plant via the Smardt Remote Monitoring network 
• Intuitive and adaptable Graphical User Interface

CHILLER GROUP

http://www.powerpax.com.au/
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POOL FEATURE

 Make sure your investment guarantees savings 

 Reduce water consumption 

 Address water issues responsibly 

 Manage risk

Hotels have both a strong commercial and moral imperative for 
addressing water use. Water accounts for 10% of utility bills in many 
hotels, not addressing it, can result in thousands of dollars lost a year.

Ask for a FREE COPY of our “How to Guide” today and take the first 
step towards sustainability and savings for your hotel. Request a copy 
by emailing hotelsavings@watergroup.com.au

About us
WaterGroup is a national water savings company. We provide cost effective and innovative solutions to save water and money. 
Our clients are water suppliers, large corporates, hospitals, shopping centres, hotels, universities and schools, and other large water users.
Find out more about us at www.watergroup.com.au or call us on 02 9499 8795

A ‘HOW TO GUIDE’ FOR
HOTELS ON WATER MANAGEMENT
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Individual state or territory guidelines still apply separately 
to the cooling tower systems, and a comparison of the 
state/territory guidelines for Legionella control show 

different controls, risk management and requirements 
are prescribed by each state and territory. This article will 
concentrate on bringing together some of the state and 
national guidelines to give an overview of the requirements 
of these guidelines, and the guidelines for overall risk 
management strategy for Legionella spp. for Australian 
healthcare premises. Although the EnHealth ‘Guidelines for 
Legionella control in the operation and maintenance of water 
distribution systems in health and aged care facilities (2015) 
and the Queensland Guidelines for Managing Microbial Water 
Quality in Health Facilities 2013 are written specifically for 
health and aged care, all persons in control of any building 
should be aware of their contents. These documents could be 
regarded as the ‘best practice’ for assessing and dealing with 
the risk of Legionella within a water system. 

It is quite difficult to find all of the relevant information on the 
applicable Legionella guidelines and legislation for Australia 
all in one place – this article attempts to do so, but does 
not guarantee to be a complete resource of all applicable 
legislation. The resources ‘Prensa update: National Summary of 
Cooling Tower Legislation, March 2011’ and the ‘ABCB Plumbing 
Code Development Research report – Warm Water Systems 

2015’ have been invaluable in compiling this article. Both are 
freely available on line.

The most prescriptive legislation and guidelines for control of 
Legionella spp. in cooling towers is that from Victoria, which 
applies to all buildings with a cooling tower (see information 
under the state listing below), and for warm water systems, 
from Queensland (Guidelines for Managing Microbial 
Water Quality in Health Facilities 2013). For potable water 
systems, a Commonwealth wide set of Guidelines, the En 
Health ‘Guidelines for Legionella control in the operation and 
maintenance of water distribution systems in health and aged 
care facilities (2015)’ exists, which apply Australia wide, to 
healthcare and aged care premises, and should be followed  
in addition to individual state legislation and guidelines. 

Legionella are a group of naturally occurring bacteria, 
associated with water sources. Of the numerous species, 
the various serogroups of Legionella pneumophila are the 
species that primarily cause disease in humans. 18 other 
species of Legionella have been documented to cause disease 
in humans, but control measures for Legionella pneumophila 
will also control most other potentially pathogenic species1. 
These bacteria are important as they colonise cooling towers 
and warm water systems of large buildings, and can cause 
significant outbreaks of disease. Along with their ability to 
cause outbreaks, the disease is often difficult to diagnose, 
hard to trace to the source; and also have a high mortality and 

Recent outbreaks of legionellosis in Australia have been associated with the water distribution 
systems, as well as the better publicised source of the air conditioning cooling tower. As such, 
new guidelines have been released in late 2015 that apply to all health facilities and aged care 
facilities in Australia, rather than the state or territory approach of existing Legionella control 
guidelines, and which specifically relate to the control of Legionella within the water distribution 
system. In addition to these guidelines, State and Territory guidelines and legislation still apply. 

LEGIONELLA RISK 
MANAGEMENT 

a review of the state and 
commonwealth requirements

SARAH BAILEY  I  QED ENVIRONMENTAL SERVICES
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morbidity rate in those persons who 
become ill. There is also a very high rate 
of admission to the Intensive Care Unit 
associated with the disease. 

Infection with Legionella pneumophila 
causes two types of disease –
Legionnaires disease, with a headache 
and flu like symptoms, with a cough, 
difficulty breathing, nausea, vomiting  
and diarrhoea. Confusion is often 
present; or, Pontiac fever, which is a 
much less serious disease and generally 
requires no treatment. 

Legionella longbeachae infection causes 
symptoms similar to legionnaire’s 
disease, but this bacteria has a 
very different habitat to Legionella 
pneumophila. Legionella longbeachae  
is found in potting mixes, mulch and  
soils products. 

Legionella longbeachae is the most 
common cause of Legionnaires’ 
disease in WA and SA, with Legionella 
pneumophila being more common in the 
Eastern states. In WA, cases of Legionella 
pneumophila are often associated with 
foreign travel and are not generally 
acquired within the state. Cases of 
Legionella pneumophila have, however, 
recently risen in WA over the past  
few years. 

Certain risk factors increase susceptibility 
to all types of legionnaires’ disease – 
these include middle to advanced age, 
male, smoker, chronic heart or lung 
disease, diabetes, alcohol abuse, renal 
disease and other conditions that lead  
to an impaired immune system.

Transmission of legionella is never from 
person to person – it is always associated 
with a natural source. Legionella 
pneumophila is water borne, and 
transmitted via extremely small droplets 
deep into the lungs, and Legionella 
longbeachae is possibly transmitted 
by inhaled dust from potting mixes or 
mulches with travels into the lungs. 

Documented sources of Legionella 
species include cooling tower systems, 
warm water supply systems, domestic 
hot water systems, domestic cold water 
systems, showers, misting systems, spas, 
decorative water features, fountains, 
humidifiers (especially if cleaned in 

tap water rather than sterile water), 
ice machines, potting mix, mulch 
and compost, roadside puddles and 
commercial car wash systems. Dental 
equipment, water pumps and dental 
drills have also been implicated in  
some cases. 

COMPOST PRECAUTIONS
Although often overlooked in the efforts 
to control Legionella in a building,  
the correct use of PPE by grounds  
and gardening staff is vital to avoid 
infection with Legionella longbeachae.  
A P2 mask and gloves should be worn 
when handling mulch and compost, and 
hands washed thoroughly after handling. 
Bags of compost should be wetted to 
avoid dust production, and used in a 
ventilated area. 

WATER PRECAUTIONS
There is a risk of Legionella proliferation 
between the temperatures of 20˚C and 
42˚C. This, along with stagnation, is the 
main risk in warm water systems within 
buildings. In cooling towers, additional 
risks include nutrient growth, poor 
water quality, scale, sediment, location 
of the cooling tower, deficiencies of the 
system and the presence of free living 
amoeba that can engulf and protect the 
legionella bacteria from disinfectants. 
Temperatures of between 20˚C and 
42˚C are easily reached and maintained 
in cooling towers in the Australian 
summers, and in uninsulated cold water 
supplies and warm water supplies. 

Biofilm can be a particular issue in 
pipework and in cooling towers. This 
is a sticky, sugary (polysaccharide) 
‘slime’ produced by bacterial cells, 
which sticks to surfaces and surrounds 
the bacteria. This protects them from 
the effects of disinfectants and can 
increase the amount of disinfectant 
that needs to be added to a system 
to ensure that legionella is controlled. 
Biosdispersants, as recommended for 
use in cooling towers in most states, 
can help disperse the biofilm layer and 
ensure that disinfectants can target the 
legionella bacteria. These can be added 
as a separate chemical with its’ own 
dosing pump, or, some water treatment 
companies produce a combined 
disinfectant and biodispersant. 

COOLING TOWERS
Cooling tower legislation and guidelines 
vary from state to state. The Victorian 
guidelines are the most prescriptive and 
the strictest. The Victorian government 
also produce a variety of assessment 
tools and very useful information on their 
website, which can be used by those 
in other states to asses and audit their 
cooling towers, and identify any potential 
problems that may arise in the future. 

AS/ANZ 3666 is an Australia wide 
standard. It requires monthly inspection 
of the cooling towers for cleanliness, 
mechanical inspection and of the biocide 
and dosing systems. There should be 
no stagnation in the tower. The tower 
should be cleaned every six months, and 
measurements of the pH, total dissolved 
solids and temperature should be taken. 
Microbial testing is required monthly for 
HCC (Heterotrophic Colony Count, also 
referred to as HPC (Heterotrophic Plate 
Count) or TPC (Total Plate Count) in some 
documents), and six monthly testing for 
Legionella spp. 

Victorian guidelines require a risk 
assessment to be prepared for all cooling 
towers, and for this to be audited 
annually. The Critical Risks’ for cooling 
towers are assessed, and the operators 
of cooling towers in any state of territory 
would be advised to be aware of these 
factors in relation to their own cooling 
towers. The critical risks are shown in the 
following table and comprise:

• Stagnant Water

• Nutrient Growth

• Poor Water Quality

• Deficiencies in the Cooling  
Tower System

• Location and Access

A comprehensive risk analysis leading  
to a risk classification from A-D (with  
A being the highest risk) is required,  
and a maintenance and testing  
schedule followed according to  
the risk classification of the tower.

Both Victoria and Queensland require 
the HCC to be tested monthly, and action 
taken at levels over 200,000cfu/ml – this 
differs from other states and territories, 
where action is required at over 100,000 
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cfu/ml. Legionella should be tested every 
three months and action taken at or over 

10cfu/ml, as in other states. The system 
should be inspected monthly, and an 

annual review of the risk management 
plan should be undertaken. Towers must 
also be registered. 

The Western Australian guidelines 
require automated dosing systems to be 
installed, monthly inspection, 6 monthly 
cleaning and that the towers should 
have a risk assessment and management 
plan. HCC should be tested monthly and 
Legionella every three months. Action 
should be taken when HCC is at or above 
100,000 cfu/ml or Legionella levels are 
detected. The guidelines on the action  
to be taken are taken from AS/ANZ 3666.

Tasmania, New South Wales, South 
Australia and Australian Capital Territory 
all have very similar requirements. 
Towers must be registered, with annual 
inspection or certification. HCC should 
be carried out monthly and Legionella 
testing 3 monthly (or 6 monthly in 
Tasmania). Monthly inspection is 
required, and action taken if HCC levels 
are at or over 100,000cfu/ml and 
Legionella at or above 10 cfu/ml. In ACT, 
levels of HCC over 5,000,000cfu/ml are 
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6.2 Evaluating the Risk
Associated with a Cooling
Tower System

The first step in evaluating the risk associated with a

particular cooling tower system is to understand and

describe the existing situation. Figure 11 lists the

questions that should be considered for each critical

risk, based on the earlier risk analysis.

6.2.1 Risk Classification
Responses to these questions will enable you to

establish the overall risk associated with a cooling

tower system using the Cooling Tower Risk

Classification Table (Figure 12). 

We have evaluated possible responses to these

questions. For the various combinations, we have

evaluated the combined risk and developed a logical

Figure 11 Risk Evaluation Table

Critical risk Question
Stagnant water Is the system (or part of the system) idle for more than a month?

Where the system (or part of the system) is idle for more than a month, 

is a recirculating pump with a timer fitted to automatically circulate the water 

at regular intervals, to prevent it becoming stagnant?

Are there ‘dead legs’? 

Nutrient growth Are there factors in and around the site that may lead to environmental 

contamination and an increase in the level of nutrients in the cooling 

tower system?

Is there a corrosion control program?

Are any of the wetted surfaces exposed to sunlight?

Is a biodispersant used?

Poor water quality Has an automated biocide-dosing device been fitted?

Is a comprehensive water treatment program in place?

Deficiencies in the Is a modern, high efficiency drift eliminator fitted to all cooling towers

cooling tower system in the system?

Has a review of system design been conducted?

Has a review of system operation and performance been conducted?

Location and access Is the tower system located in or near an acute health or aged residential 

care facility?

How many people come with close proximity to the tower within a day?

6 Evaluating the Critical Risks

Figure 1: Risk Evaluation Table.

Figure 12 Cooling Tower System Risk Classification

Cooling Tower System Risk Classification  

Critical Higher risk Lower risk

Risk

Stagnant System is idle more than one month System is idle more than one month Any ONE of the following: System operates continuously
Water and and System is idle for more than one month and

Recirculating pump with timer not fitted Recirculating pump with timer fitted or No ‘dead legs’
and and ‘Dead legs’ exist

‘Dead legs’ exist ‘Dead legs’ exist

Nutrient Any THREE of the following: Any TWO of the following: Any ONE of the following: No significant environmental contamination
Growth Environmental contamination Environmental contamination Environmental contamination and

and or or Corrosion control program exists
No corrosion control program No corrosion control program No corrosion control program and

and or or Wetted surfaces protected from sunlight
Wetted surfaces not protected from sunlight Wetted surfaces not protected from sunlight Wetted surfaces not protected from sunlight and

and or or Biodispersant used
No biodispersant used No biodispersant used No biodispersant used

Poor Water No automated biocide dosing device installed No automated biocide dosing device installed Automated biocide dosing device installed Automated biocide dosing device installed
Quality and and and and

No comprehensive water treatment Comprehensive water treatment program No comprehensive water treatment Comprehensive water treatment program 
program in place in place program in place in place

Deficiencies Modern, high efficiency drift eliminator Modern, high efficiency drift eliminator Modern, high efficiency drift eliminator Modern, high efficiency drift eliminator 
in the Cooling not fitted not fitted fitted fitted
Tower System and and at least ONE of the following: and

No review of system design No review of system design System design reviewed
and or and

No review of system operation and No review of system operation and System operation and performance 
performance performance reviewed

Location and System is located in an acute health or System is located near an acute health or System is not located near an acute health System is not located near an acute health
Access aged residential care facility aged residential care facility or aged residential care facility or aged residential care facility

or or and and
Very high numbers of people are High numbers of people are potentially Moderate numbers of people are Low numbers of people are potentially
potentially exposed exposed potentially exposed exposed

Risk If your system matches any of the above If your system matches any of the above If your system matches any of the above If your system matches any of the above 
Classification responses, the Risk Classification for the responses and does not match any of responses and does not match any of the responses and does not match any of the 

system is the responses in Risk Classification A, responses in Risk Classification A or B, responses in Risk Classification A, B or C, 
the Risk Classification for the system is the Risk Classification for the system is the Risk Classification for the system is

A1 B C D

Higher risk Lower risk  

30 6
E

valuating the C
ritical R

isks

1 The only exception to this table is with regard to Category A systems which would fall into this category only because of the number of people who are potentially exposed to the cooling tower system. In this case, an exception is
provided to classify these systems within Category B provided that the system meets the prerequisites described in Section 6.2.2.1.

Figure 2: Risk classification.
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notifiable to the Health Department, as 
are levels of Legionella over 1000cfu/ml. 
In Tasmania, towers with HCC levels over 
100,000cfu/ml or Legionella over 10cfu/
ml are notifiable. 

The Northern Territory has no  
specific Legionella legislation,  
but NT Worksafe refer to AS/ANZ 3666, 
as described earlier. 

WARM WATER SYSTEMS
As stated in the ABCB Plumbing Code 
Development Research report on Warm 
Water, there are no specific requirements 
in The National Construction Code or 
The Plumbing Code of Australia for 
the installation or planning of Warm 
Water Systems, however, the Part B2 
Heated Water Services requirements are 
relevant, among which the system should 
‘Safeguard people from illness, injury  
or loss’.

Individual project design for each 
installation should therefore be in 
accordance with the state/territory 
health authority jurisdiction. 

The En Health Guidelines, released in 
2015 are designed for use Australia wide 
within health and aged care, and sit over 
the top of each State/territories’ own 
regulatory framework. The guidelines 
apply to all water systems except cooling 
towers in healthcare and aged care 
premises, regardless of if they are public 
or privately owned. It could be argued 
however, that they are the ‘best practice’, 
and the risk management principles 
within the documents should be applied 
to all large buildings. The cost of effective 
management is always lower than the 
cost of dealing with an outbreak and 
trying to bring an uncontrolled system 
back under control. 

Examples of the water systems covered 
by the En Health Guidelines include, but 
are not limited to:

• Warm Water Systems

• Cold Water Systems

• Hot Water Systems

• Showers

• Eye Wash systems

• Emergency Showers

• Toilets

50

Regulation 60(2) requires reports of all maintenance and corrective actions for the preceding 
12 months to be produced for inspection when requested by an authorised officer. However records 
are stored for the cooling tower system, it is important that staff know where they are kept and how 
to access them quickly.

8.4 Selecting an appropriate operational program
To help with decisions on an appropriate operational program (that is, the standard of maintenance), 
we have developed a series of standard operational programs, together with a means of selecting 
the appropriate one for any system. These programs represent the department’s view on what is 
reasonable practice to maintain a cooling tower system.

A risk classification for the cooling tower can be determined from Table 3. Table 5 shows the 
recommended operational program based on that risk classification. For example, for a system that 
is classified as risk category A, the recommended operational program is program A, and so on.

Table 6 describes the details of the recommended operational programs. Each program meets the 
ongoing maintenance requirements of the Public Health and Wellbeing Regulations 2009.

Table 5: Selection of an operational program

Risk classification Recommended operational program

A A

B B

C C

D D

Table 6: Recommended operational programs

Program A Program B Program C Program D

Weekly inspection Monthly inspection 
(2 weeks after service)

Monthly inspection 
(2 weeks after service)

Monthly service

Fortnightly service Monthly service Monthly service

HCC and Legionella 
tested at a minimum of 
once each month

HCC and Legionella 
tested monthly

HCC tested monthly

Legionella tested every 
2 months

HCC tested monthly

Legionella tested every 
3 months

Six-monthly cleaning, or more frequently where environmental contamination (e.g. dust, soil, building 
works) is a problem

HCC = heterotrophic colony count

Consideration should be given to increasing the frequency of bacterial testing and monitoring 
of chemical parameters whenever major changes are made to the system. For example, even 
if upgrades have been made to the system by installing increased automation, it is important to 
monitor the system closely to confirm that it is under control before reverting to a lower testing 
frequency. As well, seasonal variations may increase the risk of Legionella growth; as a result, it may 
be appropriate to increase the service or testing frequencies during seasons of higher risk.

Figure 3: Maintenance programmes. 
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8.1 Interpretation of microbiological results

Before discussing the interpretation of microbiological results, it must be emphasized that any once-off 
Legionella sampling exercise should not be regarded as conclusive. Rather, it provides a snapshot and 
should be likened to taking a photo of the sampled litre of water at the specific time of sampling. 

Sampling results should be regarded as useful management tools as they provide an insight into the 
presence of Legionella, as well as a limited insight into the conditions endemic within the sampled 
system. A negative result from a sample should not lead to a false sense of security because any system 
with suitable conditions can quickly become colonised. The true risks associated with any system can, 
and should, only be evaluated in context of the overall risks or circumstances surrounding the sampled 
system (a holistic view) with particular attention given to causation. Testing is not a substitute for sound 
maintenance and effective water treatment.

It is important to note that the risk of illness following exposure to a given source of Legionella is 
influenced by a number of factors including, but not limited to, strain virulence, host susceptibility and 
droplet size in relation to the size required (< 5 micrometers) to reach the deep alveoli within the exposed 
individual’s lungs.

Laboratory testing is an important component of the overall risk evaluation, with selection of the method 
to identify Legionella and the species that affect humans being crucial.

Test result (cfu*/mL) 
(Legionella) Required control strategy

Not detected (<10)
System under control.

Maintain monitoring and treatment program.

Detected as <1,000

Immediate online disinfection (alternative or higher dose 
biocide than usual).

Review control strategy.

Re-test water within three to seven days of plant operation, 
and assess if further remedial action** is necessary.

Detected as ≥1,000

Immediate online decontamination (halogen based biocide).

Review control strategy.

Re-test water within three to seven days of plant operation, 
and assess if further remedial action** is necessary.

Control strategies for the presence of Legionella

* cfu = colony forming units 
** Adapted from Australian/New Zealand Standard, AS/NZS 3666.3. Refer to this standard for further information

Figure 4: Action to be taken from HCC levels.

CODE OF PRACTICE    PREVENTION AND CONTROL OF LEGIONNAIRES’ DISEASE

25

Control strategies for the presence of other heterotrophic microorganisms

Test result (cfu*/mL)
(heterotrophic)

Required control strategy

<100,000
System under control.

Maintain monitoring and treatment program.

≥100,000 to <5,000,000

Immediate online disinfection (alternative or higher dose 
biocide than usual).

Review control strategy.

Re-test water within three to seven days of plant operation, 
and assess if further remedial action** is necessary.

≥5,000,000

Immediate online disinfection (alternative or higher dose 
biocide than usual).

Review control strategy.

Re-test water within three to seven days of plant operation, 
and assess if further remedial action** is necessary.

* cfu = colony forming units 
** Adapted from Australian / New Zealand Standard, AS/NZS 3666.3; refer to this standard for further information. 

Figure 5: Action to be taken from Legionella levels.
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• Ice machines

• Filtered water

• Water Fountains

The En Health guidelines concentrate on 
proactively managing the risks associated 
with water systems, rather than 
responding to positive testing results. 

The systems should be analysed for the 
layout of pipework (notoriously difficult 
in older, renovated and repurposed 
buildings); components (TMVs, Heaters 
etc.); connected systems such as fire 
systems and fountains; outlets (showers, 
toilets, taps); Construction materials 
(plastic, copper); Temperatures achieved 
and maintained throughout the system, 
especially temperature stability; and if 
there are any results of previous testing– 
for example has the system tested 
positive for Legionella previously. When 
testing, the quality of the water entering 
the building at the point closest to the 
scheme (or other) supply should always 
be tested for comparison. 

The level of water quality that you are 
aiming for should also be known – are 
you looking to adhere to the ADWG 2011 
(Australian Drinking Water Guidelines, 
2011), or something stricter? What 
microbiological testing is required? Some 
examples of testing that may be required 
along with Legionella testing might be 
testing for HCC. Water chillers and ice 
machines have been implicated in some 
outbreaks, and can have a build-up of 
biofilm in the internal parts. This can 
provide and ideal environment for HCC, 
Legionella and sometimes amoebae to 
grow. This occurs especially in carbon 
filters if they are not changed regularly. 

Monitoring of water supplies takes 
two forms, operational monitoring and 
verification monitoring. The frequency 
of each type of testing should be 
determined with regard to the risk 
assessment of the system, the complexity 
of the system and the implications of  
an outbreak. 

Operational monitoring ensures that 
controls are effective, and allows 

results to be obtained immediately 
or very quickly. Examples include 
residual chlorine levels, temperature, 
pH and turbidity. These can be valuable 
indicators that a system may have 
problems. These can also be automated 
in some systems as part of the BMS 
(Building Management System), with 
appropriate alarms.

Verification monitoring detects general 
colonisation of the systems, and 
determines if the control strategies 
employed are effective. Results are 
not available immediately, and can be 
delayed up to ten days in the case of 
Legionella testing. 

Any monitoring programme must comply 
with the State and Territory guidelines in 
place, as well as best practice. 

Sampling methods must also be carefully 
chosen, as first flush samples detect 
colonisation of the taps and plumbing 
fittings – for example showerheads, 
while samples taken after flushing the 
taps for a set amount of time may detect 

Effective, Long Lasting, Low Maintenance.
For further information please visit
www.aussiedrainmate.com.au
or call Mark on 0400 19 38 21

Australian MadeWaterMark

Drain Mate® fi ts easily into your existing 100 mm fl oor 
drain – you can install it yourself. Proudly invented, 
designed and made in Australia, Drain Mate® traps bad 
smells and pests, reduces drain noise and stops overfl ow. 

SOLVE YOUR SMELLY 
DRAIN PROBLEMS!

Drainmate Ad HE HP D2.indd   1 18/03/2015   10:33 am
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Managing Microbial Quality

Risk Threat LevelSampling Results Clinical Response

None

None

Yes. Advise local Public 
Health Unit or Private Health 

Regulation Team, as  
appropriate. Refer  

to CHRISP* document.

Operations / Engineering 
Response

Refer to System  
Normal Actions  

Flowchart below

Refer to Low 
 Risk Actions  

Flowchart below

Refer to  
Medium Risk  

Actions  
Flowchart  

below

Refer to High  
Risk Actions  

Flowchart  
below

Refer to Very  
High Risk  
Actions  

Flowchart  
below

CHLORINE RESIDUALCl2 TOTAL LEGIONELLATLg HPC BACTERIAHPCL.pneumophilaLP

LOW Clinical Risk Locations

TLg    50 cfu/mL AND

Cl2

HPC

No positive samples  
(LP & TLg both not detected)

TLg

LP >50 cfu/mL

Cl2 Cold Water <0.5 mg/L or Hot Water <0.2 mg/L AND 

TLgLP

  500 cfu/mL AND

 Cold Water  0.5 mg/L or Hot Water  0.2 mg/L AND

TLgLP

HPC >500 cfu/mL AND

LP    50 cfu/mL

TLg  >50 cfu/mL and   100 cfu/mL AND

LP

No positive samples  
(LP & TLg both not detected)

Yes. Advise local 
Public Health Unit 
or Private Health 

Regulation Team, as 
appropriate. Refer to 
CHRISP* document.

*Centre for Healthcare Related Infection Surveillance and Prevention (CHRISP). Guideline for Patient Management Response if Legionella Detected in Water Supply. Queensland Health, 2013.

 >50 cfu/mL

>100 cfu/mL AND

Sampling should be performed according to frequencies discussed in Appendix D. The table at the top of this page helps determine risk ratings for your facility’s water system (hot, warm, 
and cold) LOW clinical risk locations. Samples collected in order to properly use this table include disinfectant residual, HPC bacteria, and Legionella. First, find the box at the left of the table 
which best reflects the results obtained. Next, assign that location with the Risk Threat Level from the next box to the right and follow the clinical response indicated, and note the Operations / 
Engineering Response at the far right. The flowchart at the bottom of this page can be used by moving vertically downward the appropriate ‘Response’ path and performing the actions described.

Operations/Engineering Actions for Managing LOW Clinical Risk Locations

System Normal Low Risk Medium Risk High Risk Very High Risk

Follow the facility’s WQRMP; no 
additional treatment is required

Flush and resample, and adjust 
disinfectant residual until normal.

If HPC remains >500 cfu/mL, 
pasteurise, flush, and then 
resample.

If HPC remains > 500 cfu/mL, 
investigate cleaning of pipework 
and/or fittings, flush, and then 
resample.

If HPC remains > 500 cfu/mL, 
superchlorinate hot, warm, and 
cold water plumbing, flush, and 
then resample.

Normal
disinfectant residual and

HPC values
achieved?

Flush and resample. If LP or TLg 
remain, manage patient risk and 
perform pasteurisation and 
addition of disinfectant in hot, 
warm, and cold plumbing.

Resample this and nearby 
locations. If LP or TLg remain, 
investigate cleaning of pipework 
and/or fittings and then resample.

If LP or TLg remain, super-
chlorinate hot, warm, and cold 
plumbing, flush, and resample.

Normal
LP, TLg, HPC & 

disinfectant residual values
achieved?

YES

NO

YES

NO

If LP or TLg remain, perform 
chemical clean and super-
chlorination, flush, and resample.

Perform sampling and interpret Risk Threat Level 
based upon use of the Table above

Flush and resample at this and 
nearby locations. If LP or TLg 
remain at same level, manage 
patient risk and perform 
pasteurisation and addition of 
disinfectant in hot, warm, and 
cold plumbing, flush, and 
resample.

If LP or TLg remain, super-
chlorinate hot, warm, and cold 
plumbing, flush, and resample.

Normal
LP, TLg, HPC & 

disinfectant residual values
achieved?

YES

NO

If LP or TLg remain, perform 
chemical clean and super-
chlorination, flush, and resample.

Sample all locations in this 
system of the facility, manage 
patient risk. Flush, pasteurise, 
and a conduct super-chlorination 
of all hot, warm, and cold 
locations in the system. Clean 
fittings, flush, and resample all 
locations.

Perform first chemical cleaning 
followed by a second super-
chlorination of the entire system 
as per above, flush, resample.

Normal
LP, TLg, HPC & 

disinfectant residual values
achieved?

YES

NO

Perform second chemical clean 
& third super-chlorination of the 
entire system as per above, and 
then flush and resample.

OK
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Figure 6: Actions to be taken with adverse results in a low risk clinical setting.
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colonisation in the more distant pipework. AS/NZ 5661 contains 
advice on sampling techniques, as do the Queensland Health 
Department Guidelines for Managing Microbial Water Quality 
in Health Facilities 2013. The testing laboratory should also be 
consulted to ensure that the HCC testing for drinking water is 
carried out, as the testing usually done for HCC levels in cooling 
tower waters is not sensitive enough for, or carried out at the 
right temperature for drinking water supplies. 

The ADWG have no guidelines for HCC levels in drinking water, 
apart from stating that they should be ‘Low”. The Queensland 
guidelines state that drinking water providers should inform 
a health facility if HCC levels are above 500cfu/ml. While HCC 
levels are not a reliable indicator that Legionella could be 
present, they are an indicator that a system may not be under 
control, and that there could be the potential for Legionella or 
other problematic bacteria to flourish. 

While implementation of the En Health guidelines should 
go a long way to avoiding the presence of Legionella within 
the water systems of a building, there are actions to take 
if Legionella is discovered with a system. The flowcharts 
found in the Queensland Health guidelines will be useful for 
all building managers, not just those involved in health and 
aged care. Examples of strategies to attempt to eradicate the 
colonisation include heat disinfection, where the temperature 
of the whole heated water system is raised to ≥70C for at least 5 

minutes or ≥60C for at least 10minutes, and all outlets flushed. 
Other strategies include chlorination or hyper-chlorination 
of the system, and different states/territories have different 
preferences for each strategy. Cleaning and replacement of 
fittings may also be required to help remove colonisation,  
and other exposure controls may be required. 

The Queensland Guidelines for Managing Microbial Water 
Quality in Health Facilities 2013 have excellent flowcharts that 
are helpful in investigating and actioning any deviances from 
the required test results. The guidelines have two separate 
flowcharts of actions for high risk clinical locations and for lower 
risk clinical locations. For most hotels, office blocks and similar 
buildings, using the low risk flowchart will be adequate. 

Individual State/Territory legislation varies in the requirements. 

While only South Australia, New South Wales, Australian Capital 
Territory and Tasmania state that a NATA (National Association 
of Testing Authorities) accredited laboratory should be used for 
testing water samples, it would be extremely unwise to use a 
non NATA accredited laboratory for any water testing. 

The following is a list of the legislation and guidelines relevant in 
each state for the control of Legionella. While every effort has 
been made to ensure this is a complete list, other guidelines  
and legislation may be relevant that has not been listed here. 

We are a national water treatment  
provider for the control of Microbial  
pathogens within potable water systems 
such as Legionella.

Our staff are licenced plumbers and 
microbiologists working with government, 
defence, aged care, hospitals, hotels and 
other complex water systems.

Why engage Hindmarsh Water Treatment 
for your Risk Management and Water 
Treatment requirements and what can  
we do for you?

•  Emergency response decontaminations ensuring continued 
water supply legally & safely. 

•  Bringing outbreaks under control, communicating & meeting with 
all stakeholders internally and externally throughout the process.

•  Meeting with government and environmental health as well as 
council representatives to set agreed targets and expectations 
when required.

•  Auditing sites to determine colonisation or outbreak and potential 
causal factors.

•  Creating full site Water Safety Risk Management Plans 
complying with all local, national and international standards.

•  Carrying out full in depth site hydraulic and asset audits, 
reporting on potential issues for rectification.

•  Creation, management and implementation of preventative 
maintenance systems.

•  Creation and or modification of site AutoCAD drawings including 
as installed plantroom, cold, warm and hot water systems.

•  Assistance and Consultancy to finalise, upgrade or review 
existing Risk Management plans as well as ongoing consultancy 
and system management.

•  Remote monitoring, telemetry & solar powered systems.
•  Biocide dosing systems, filtration and water conditioning.
•  Water sampling utilising NATA accredited laboratories.
•  Training of staff in the minimisation of bacterial growth within 

potable water systems.
•  Online recording and reporting procedures through our client 

access portal and purpose built IT infrastructure.
•  Ensure compliance through proven systems & processes.
•  These services and more all in-house.

HINDMARSH WATER TREATMENT

For more information call 1300 730 462 or visit www.hindmarshwt.com.au
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Adelaide

Mackay

Port Douglas

SPL provides:

•  A 365 day service to all its clientele with a 24 hour turnaround.

•  A leading edge technology in RFID to assist housekeeping 

and managerial staff in time reduction and efficiency.

•  Dedicated account managers and experienced support 

staff who are available 7 days a week.

•  A dedicated software design package and centralised 

billing system enables seamless transactions, paperless and 

customised reports.

•  Delivery rationalisation systems, providing and streamlining 

efficient delivery routes which will reduce the company’s 

carbon footprint.

•  Building of partnerships and sharing benefits with the 

customers from savings made through its constant laundry 

process innovations and group purchasing power of linen 

products.

•  Dry cleaning, Uniform cleaning services, Housekeeping 

services, Dust mat hire and Cleaning services.

•  Provision and supplying of Corporate uniforms/work wears 

and customised hotel room Amenities.

Contact 
Robert Teoh
National PR & Marketing 
P: (03) 9388 5300
M: 0421 716 888

Coverage
Australia wide

Pricing Information 
Contact supplier direct

Delivery
Free daily delivery within  
25km city metropolitan areas

Minimum Order
Contact supplier direct

Full Contact Information 
South Pacific Laundry
9-23 King William St 
Broadmeadows VIC 3047 
P: (03) 9388 5300
F: (03) 9387 2399

E:  customerservice@southpacificlaundry.com.au  
robert.teoh@southpacificlaundry.com.au

*Albury only

South Pacific Laundry (SPL) has  
been a provider of commercial  
laundry and linen services to the  
hospitality industry in Melbourne for  
the last 20 years. 

Currently, the South Pacific Group is establishing a 
strong network of modern laundry across Victoria,  
New South Wales, Queensland, Western Australia  
and South Australia with plans for several more  
facilities up the East Coast of Australia in 2017. 

The relocation of our Sydney operations to a  
new larger facility in Bankstown together with the 
relocation of our Brunswick plant to Broadmeadows 
will establish South Pacific Laundry as the single 
 largest privately owned laundry in Australia and  
in the Southern Hemisphere. 

South Pacific Laundry specialises  
in the provision of quality  

linen and supplies for  
hospitality facilities.

South Pacific Laundry.indd   1 3/4/17   10:46 am
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AUSTRALIAN GUIDELINES, CODES OF 
PRACTICE AND LEGISLATION
Warm water

• En Health ‘Guidelines for Legionella control in the operation 
and maintenance of water distribution systems in health  
and aged care facilities (2015)

• Plumbing Code of Australia

• The National Construction Code

Cooling Towers

• AS/NZS 3666 (2011) Air Handling and water systems  
of buildings – microbial control

Water Sampling

• AS/NZS 5667.1:1998 (2016) Water quality—Sampling Part 
1: Guidance on the design of sampling programs, sampling 
techniques and the preservation and handling of samples

Australian Drinking Water Guidelines 

• NHMRC Australian Drinking Water Guidelines (2011) updated 
November 2016

https://www.nhmrc.gov.au/guidelines-publications/eh52

USEFUL RESOURCES FOR ALL STATES  
AND TERRITORIES
Warm water

• En Health ‘Guidelines for Legionella control in the operation 
and maintenance of water distribution systems in health and 
aged care facilities (2015)

• Guidelines for Managing Microbial Water Quality in Health 
Facilities 2013 Queensland Health Department.

• CDC (Center for Disease Control, USA) Guide to Developing a 
Water Management Program to Reduce Legionella Growth and 
Spread in Buildings: A practical guide to implementing industry 
standards (2016) http://www.cdc.gov/legionella/downloads/
toolkit.pdf

Cooling Towers

• A guide to developing risk management plans for cooling 
tower systems (Victoria) 2001 https://www2.health.vic.gov.au/
public-health/water/legionella-risk-management-guidelines

• Guidelines for auditing risk management plans for cooling 
tower systems (Victoria) 

AUSTRALIAN CAPITAL TERRITORY 
• Planning and Development Act 2007 

• Public Health Act 1997 

• The Cooling Towers, Evaporative Condensers and Warm Water 
Storage Systems (Specialised Systems) Code of Practice 2005. 
(Public Health Act 1997).

Websites: 

Legislation – www.legislation.act.gov.au 

Plumbing – www.planning.act.gov.au 

Health – www.health.act.gov.au

NEW SOUTH WALES 
• Microbial Sampling – Warm Water Systems Including 

Thermostatic Mixing Valves

• Notification of installed water cooling system or warm  
water system.

• NSW Code of Practice for the Control of Legionnaires’  
Disease 2004

NSW Health- 

• Part A – Approval specification for operational testing of 
thermostatic mixing valves for use in non-domestic buildings  
in New South Wales. And 

• Part B – Approval specification for operational testing  
of warm water generating systems not incorporating 
thermostatic mixing valves for use in non-domestic buildings  
in New South Wales.

• Plumbing and Drainage Act 2011

• Plumbing and Drainage Regulation 2012

• Public Health (Microbial Control) Regulation 2000

• Public Health Act 2010 

• Public Health Regulation 2012

• Public Health Regulation 2012 – Part 2 Legionella Control 

• Warm Water System – Installation inspection Checklist 

• Warm Water System – Maintenance inspection Checklist 

• Policy Directive Water – Requirements for the Provision of cold 
and Heated Water Jan 2015

• Policy Directive Water – Requirements for the Provision of cold 
and Heated Water Feb 2015 

Websites: 

Legislation – www.legislation.nsw.gov.au 

Plumbing – www.fairtrading.nsw.gov.au 

Health – www.health.nsw.gov.au 

NORTHERN TERRITORY 
• Building Act 2015 

• Building Regulations 2014 

• Health Services Act 2014 

• Health Services Regulations 2014 

• Public and Environment Health Regulations 2014 

• Public and Environmental Health Act 2014 

• Public Health Fact Sheet No. 407 Legionaries’ Disease 

• AS/ANZ 3666
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laundry and linen services to the  
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the last 20 years. 

Currently, the South Pacific Group is establishing a 
strong network of modern laundry across Victoria,  
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and South Australia with plans for several more  
facilities up the East Coast of Australia in 2017. 

The relocation of our Sydney operations to a  
new larger facility in Bankstown together with the 
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in the Southern Hemisphere. 
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Websites:

Legislation – www.nt.gov.au 

Plumbing – www.plumberslicensing.nt.gov.au 

Health – www.health.nt.gov.au 

QUEENSLAND 
• Design Guidelines for Queensland Residential Aged  

Care Facilities 

• Guidelines for Managing Microbial Water Quality in Health 
Facilities 2013 

• Health infrastructure requirements, Volume 1 • Legionnaires 
disease – reducing the risk in the home (Queensland 
Government – Department of Health) 

• Public Health Act 2005 

• Public Health (Water Risk Management) Amendment Bill 2016

• Queensland Workplace Health and Safety Act 2011

• Guide to Legionella Control in Cooling Water Systems, 
including Cooling Towers, 2008

Websites:

Legislation – www.legislation.qld.gov.au 

Plumbing – www.hpw.qld.gov.au 

Health – www.health.qld.gov.au 

SOUTH AUSTRALIA 
• Guidelines for the Control of Legionella in Manufactured 

Water Systems in South Australia 2013 

• Public Health (Legionella) Regulations 2013 

• Public Health Fact Sheet #303 Is my heated water system 
captured under the legionella regulations? 

• Public Health Fact Sheet #304 Decontamination of high risk 
manufactured water systems 

• South Australian Public Health Act 2011 

Websites:

Legislation – www.legislation.sa.gov.au 

Plumbing – www.sa.gov.au • Health – www.health.sa.gov.au 

TASMANIA
• Guidelines for Notification of Notifiable Diseases, Human 

Pathogenic Organisms and Contaminants 2010 

• Guidelines for the Control of Legionella in Regulated Systems 
2012. (Public Health Act 1997) 

• Public Health Act 1997 

• Building Regulations 2014

• AS/ANZ 3666

Websites:

Legislation – www.thelaw.tas.gov.au 

Plumbing – www.justice.tas.gov.au 

Health – www.dhhs.tas.gov.au 

VICTORIA 

• Building Act 1993 

• Building Regulations 2006. 

• Health (legionella) Regulations 2001

• Plumbing Regulations 2008 

• Public Health and Wellbeing Act 2008 

• Public Health and Wellbeing Act 2008 – News Bulletin – 
Information for aged care, health services, health service 
establishments, registered funded agencies, correctional 
services and commercial vehicle washes 

• Public Health and Wellbeing Regulations 2009 

• Technical Solution Sheet 6.01 6: Hot Water Plumbing – 
Achieving Hot Water Delivery Temperatures/Dead Ends 

• Technical Solution Sheet 6.03 6: Hot Water Plumbing – Heat 
Trace Cables in Warm Water and Hot Water Systems (Victorian 
Building Authority, 2014) 

• Technical Solution Sheet 6.11 6: Hot Water Plumbing – Warm 
Water Systems 

• Guidelines for Legionella control in health and aged care 
facilities (to be read in conjunction with Water delivery system 
– fact sheet June 2015)

• Risk management plan for Legionella control in health and 
aged care facilities.

• A guide to developing risk management plans for cooling 
tower systems

• Guidelines for auditing risk management plans for cooling 
tower systems

Websites: 

Legislation – www.legislation.vic.gov.au 

Plumbing – www.vba.vic.gov.au 

Health – www.health.vic.gov.au 

WESTERN AUSTRALIA 
• Code of practice Prevention and control of Legionnaires’ 

disease 2010. (Occupational Safety and Health Act 1984 & 
Mines Safety Act 1994)

• Health (Air-handling and Water Systems) Regulations 1994 

• Health Act 1911

• Occupational Safety and Health Act 1984 

• Technical Note – Water Temperature 

Websites:

Legislation – www.slp.wa.gov.au 

Plumbing – www.commerce.wa.gov.au 

Health – www.health.wa.gov.au 

REFERENCES 
1.  Robert R. Muder and L. Yu Victor Infection Due to Legionella 

Species Other Than L. pneumophila. Clin Infect Dis. (2002)  
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POOL FEATURE

Are your guests diving 
into a nasty cocktail?

Guests should be able to enjoy a cocktail by the pool, not feel like they’re swimming in one. With hospitality 

clients across Australia and New Zealand, Poolwerx understands that a hotel pool needs to be as clean and 

inviting as the rooms themselves. We ensure that your pools and spas are healthy and comply with legislation. 

Poolwerx promises specialist care by a fully certified pool technician. Our services include: 

• 24/7 emergency hotline as well as free professional problem solving and advice by phone or email 

• Independent, expert third-party support in the event of litigation 

• Service all year round, with options to suit your seasons and location

Poolwerx can do as much or as little of the work you require. As a Registered Training Organisation, we can 

also provide training for work you wish to be performed in house. Starting with a complementary on-site 

visual inspection, Poolwerx will then tailor a solution, keeping your current resources and budget in mind.

P O O L S I D E   |   O N L I N E   |   I N - S T O R E

Certified Swimming Pool and Spa Service. Certificate IV CPP41312 and III CPP31212.

1800 009 000
or email service@poolwerx.com.au
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Microbiological monitoring for pool operators 
is a quality assurance activity and a legislative 
requirement. Good water treatment practices 

and control of critical physical and chemical parameters 
equals quality control. The microbiological tests will identify 
bacteria that is resistant to chlorine, which is not tested 
with conventional equipment during standard water testing. 
Microbiological standards for pools are used by health 
authorities to establish the seriousness of non-compliance  
with chemical parameters and identify causes. 

There are certain infections that have been associated with 
the use of swimming pools and spa pools. Poor management 
of water treatment processes is the usual cause, leading to 
the survival and growth of organisms introduced by pool users 
and the environment. Where serious illness results, there are 
grounds for prosecution by health authorities. 

Most organisms capable of living in water grow best at 
temperatures between 20°C and 45°C. Those normally 
associated with humans grow well at 37°C. Each viable 
bacterium multiplies to form a colony and is therefore called 
a colony forming unit (CFU). Bacterial results are reported as 
CFU per milliliter or CFU per 100mL of sample. Microbiological 
samples should always be collected before the standard 
chemical samples for water testing to avoid accidental 
contamination of the swimming pool water by the sampler’s 
body. Ideally, persons collecting samples should be competent 
in the use of aseptic techniques. 

Microbiological Criteria Table

It is strongly suggested that testing for heated, indoor 
swimming pools and spas include Legionella testing, and is 
required after there has been a high reading of Pseudomonas. 

Pool users can be infected and affected by contaminated pool 
water, contaminated surfaces or person to person contact. 
Swallowing pool water can increase the risk of disease. Patrons 
with diarrhoea and nappy aged children pose the largest risk 
of contamination to pools and facilities. Pool users may also 
contaminate the pool with body fluids, hair, skin, lotions and 
cosmetics. It is essential that there is easy access to a shower  
for bathers to make use of, before swimming. 

The risk of pool contamination is further increased by high 
bather loads during peak periods, insufficient disinfectant 
levels in the water, or inadequate filtration. Pool operators 
should never allow disinfectant concentrations to fall below 
recommended levels and should anticipate high bather loads 
and raise disinfectant levels in advance. Other factors that may 
contribute would be a pH greater than 7.6 in a chlorinated pool 
(the higher the pH, the less effective the sanitiser), the presence 

MICROBIOLOGICAL 
TESTING 

in swimming pools and spa pools
POOLWERX

POOL FEATURE

Type of Microorganism Desirable Level

Heterotrophic Plate Count (HPC)

Heterotrophic Colony Count (HCC)

<100 cfu/mL

Thermotolerant (Faecal) Coliforms

Escherichia Coli (E. Coli)

< 1cfu/100mL – not detected

Pseudomonas aeruginosa < 1cfu/100mL – not detected
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of algae, regular use by birds e.g. ducks, easy access of foreign 
material e.g. litter, and if biofilms are detected. 

Pools must be closed while chemical and physical parameters 
are outside regulatory limits. With the impact and availability 
of modern day social media, these enforced closures can have 
a dramatic impact on the facilities appeal and attraction to 
current and future guests. 

• Prompt corrective action is required once you have been 
alerted to a positive reading.

• Resampling for microbiological testing is then carried out to 
confirm the effectiveness of the corrective actions, and that 
the pathogens have been treated and killed.

• A thorough assessment of the pool’s physical and chemical 
environment must be taken. 

• Pool surfaces must be checked for biofilms, backwashing of 
the filters, concentrations of disinfectant, pH, cyanuric acid, 
total dissolved solids (TDS) and turbidity must be checked.

• The incoming water supply must also be checked and 
monitored. (It may be advisable to engage a professional to 
assist you with this.)

Microbiological samples must be submitted to a NATA 
accredited laboratory for analysis. These records must be kept 
for at least 6 months, and made available to the Environmental 

Health Officers (EHO) on request. Owners and operators 
need to be aware of their state or territory’s legislation, risk 
categories or groups for each individual pool or spa pool, 
standards and guidelines and operate within those set criteria. 
See table above for quick reference for each state. 

Regular super chlorination must be performed to provide 
extra disinfection to prevent the growth of bacteria and other 
microorganisms. This will be a part of a regular maintenance 
program. Hyper chlorination/shock dosing needs to be 
performed to kill Cryptosporidium. There is a chemical available 
in a tablet form that will perform this function, that has a 
significantly shorter turnaround time than previous methods, 
and there is no need for chlorine neutralisation after the 
treatment. Hyper chlorination occurs when you have reached 
what’s known as breakpoint chlorination. If this process is not 
done correctly, you will only contribute to a worsening problem. 
It is important to know the difference between these two 
processes. Therefore we recommend that hyper chlorination 
should be performed by a pool specialist. 

A well maintained, monitored and managed pool will have 
limited risk of significant microbial contamination and potential 
for illness. Having standard operating procedures, with 
regular and preventative maintenance programs, will ensure 
the continued operating of the pool and long term reduced 
operating costs, as well as preventing pool closures. 

STATE No. RISK CATEGORIES/GROUPS MICROBIOLOGICAL TESTING FREQUENCY

QLD 3 Low risk: Quarterly Medium risk: Every Two Months High risk: Monthly

NSW 3 Low risk: Quarterly Medium risk: Every Two Months High risk: Monthly

VIC 1 Quarterly Quarterly Quarterly

SA 3 All categories: Testing when required All categories: Testing when required All categories: Testing when required

WA 4 All groups: Monthly All groups: Monthly All groups: Monthly

NT 3 All groups: Quarterly All groups: Quarterly All groups: Quarterly

TAS 1 Monthly Monthly Monthly

Microbiological Risk Classification of Aquatic Facilities

Categories/Groups and Testing Frequency Table

Not all requirements apply to all pools – different risk categories/groups will require different water management plans to remain compliant. 

Dry Togs is the next generation  
in commercial swimsuit dryers,  
it removes up to 95% of water 
from swimsuits in less than ten 
seconds and without heat.

Dry Togs is the essential link from the 
swimming pool to the gym.  No need to bring 
plastic bags, pack wet swimmers in suitcases 
or carry soggy gym bags to work.  

Ideal for any facility with a pool including, 
commercial swimming pools, health clubs, 

hotels, apartment pools, school, sports and 
hydrotherapy pools.  

Dry Togs will compliment any décor.   
Our latest design comes with an in-built  
LED which lights when the lid is depressed.   
A fun, yet functional accessory to any 
changing room. 

Built to European and Australian safety 
standards, Dry Togs are reliable and safe.  
All units come with a 2 Year Warranty.

Relax for longer knowing your togs 
will be dry in seconds.

sales@drytogs.com.au   |   02 9878 6558   |   www.drytogs.com.au
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THE DETERMINATION OF 
FREE AND TOTAL CHLORINE 
WITH DPD ACCORDING TO  
EN ISO 7393-2

The EN ISO 7393-2 standard 
out-lines an established way 
of checking chlorine values 

by measuring changes in the depth 
of colour of DPD (N,N-Diethyl-1,4-
Phenylendiamine). These changes are 
detected by visual colour comparison or 
photometric measurement. Generally, 
this is known as the DPD method for the 
analysis of free chlorine.

To ensure accurate results it is vital that 
the analysis is carried out correctly and in 
strict compliance with the ISO standard. 
What does this imply and how does this 
relate to commercially available  
DPD 1 products?

In effect, the ISO standard describes the 
fundamental components of chlorine 
determination with DPD:

1)  A phosphate buffer (pH 6.5) ensures 
that the pH value of the sample 
remains constantly between 6.2-6.5 in order to ensure full 
colour development

2)  DPD sulphate should be used as the indicator.

3)  Potassium iodide is used as the secondary reagent for the 
determination of total chlorine.

STANDARDISED DETERMINATION
The standard sets out how these components must be 
produced as liquids and also covers the use of custom, ready-
to-use reagents in the form of a powder or tablet. The preface 
to this standard explicitly highlights that, if the custom reagent 
does not follow these regulations, end results may vary. End 

users should therefore ensure that their chosen reagent has 
been produced according to the requirements of the standard.

For many years, the combination of a buffer and DPD (as DPD 1 
reagent) and DPD (with potassium iodide as DPD 3 reagent) has 
established itself as an international standard due to its wide 
commercial availability.

In the market, DPD 1 and DPD 3 are used as liquid, tablet 
or powder reagents. To comply with the standard, the DPD 
reagents must ensure long durability and exact dosage with 
the addition of non-interfering additives. Producers of these 
reagents must guarantee that their products also meet the 
requirements of EN ISO 7393-2.

determination of chlorine according 
to international standards: 

ENSURING QUALITY 
LOVIBOND

Operating range of DPD Reagents.

POOL FEATURE
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ASK FOR THE BUFFER
However, it is not always possible for end users to easily verify 
that the DPD 1 products they are using meet these standards. 
Therefore, for peace of mind, end users should ask their 
supplier for written confirmation that their products meet the 
three criteria listed above.

TITRATION SHOWS DIFFERENCIES
The titration curves of various commercially available  
reagents demonstrate whether or not the buffer system 
complies with the standard EN ISO 7393-2 (see graph).  
The buffer is supposed to ensure a stable pH value for both 
acid and alkaline salt concentrations and, therefore, minimise 
incorrect measurements.

By adding acid or alkaline solution during a titration experiment 
the pH value is measured. The buffer ensures that any changes 
in pH value are minor. A steep curve, indicating a strong change 
of the pH value, indicates an insufficient buffer system.

Where insufficient buffer is indicated, incorrect measurement 
caused by slightly deviating pH values in the water is most likely 
to occur. Results are unreliable and do not comply with the 
requirements of the standard.

If a reagent can tolerate the addition of acid and alkaline 
solutions, the range for accurate chlorine determination  
is wider.

A missing buffer system is therefore a major quality defect and 
might lead to unreliable and incorrect results. End users are 
recommended to ensure their supply of DPD 1 reagent complies 
with International Standards.

Not all DPD 1 tablets are the same.

Determination of chlorine according to 
International Standards: ensuring quality 

   Not all DPD 1 tablets are the same
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lines an established way of checking 
chlorine values by measuring changes 
in the depth of colour of DPD (N,N-
Diethyl-1,4-Phenylendiamine). These 
changes are detected by visual colour 
comparison or photometric measure-
ment. Generally, this is known as the 
DPD method for the analysis of free 
chlorine.
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To ensure accurate results it is vital 
that the analysis is carried out correctly 
and in strict compliance with the ISO 
standard. What does this imply and 
how does this relate to commercially 
available DPD 1 products?

In effect, the ISO standard describes 
the fundamental components of  
chlorine determination with DPD:

The determination of free and total chlorine with 
DPD according to EN ISO 7393-2 
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Pool Water Analysis
made easy
Lovibond® – The Original

MD 100 & MD 200

Lovibond®  
Water Testing
Tintometer® Group

High 
Precision 
Optics
with top-quality  
interference filters!

■ Highest Accuracy

■ Meets Health Dept.
testing requirements
for public pools

■ One Time Zero (OTZ)

■ Backlit Display

■ Infra-red Interface

■ User Calibration Capability

■ Storage for 16 data sets

■ Waterproof

■ Real-Time-Clock and Date

■ Requires no maintenance

■ Delivered in carrying
case with accessories and
reagents - ready to use

water-lilly@bigpond.com 
waterlillyaustralia.com 
Tel.: +61 (2) 9798 9975

Lovibond® Product Specialists

md100_md200_hoch_waterlilly_105x297_de.indd   1 24.10.13   13:04
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Experts in water.

You can trust the reliability of a  
Davey ISOspec® Commercial Pool Pump
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D
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Davey’s range of ISOspec® heavy duty pumps are used all over the world in 
large aquatic centres, resorts and municipal swimming pools. They have flow 
rates of up to 375m3/hr - making them the ideal choice for commercial sized 
swimming pools. 

The Davey ISOspec® Commercial Pool Pump range comes with a choice of either 
bronze impellers, with fusion bonded Dulux Armourspray inside the heavy duty cast 
iron casing, or with a fully cast 316 stainless steel pump end. All units feature long life 
4 pole motors able to be operated in conjunction with energy saving VSD systems, as 
well as the life extending inclusion of a seal flush kit.  

Davey ISOspec® Commercial Pool Pumps are the perfect solution for any commercial 
sized swimming pool.

For more information about Davey’s range of reliable and trusted commercial 
swimming pool products, go to www.davey.com.au or phone 1300 369 100.
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Regardless of the controversies surrounding both energy 
sources, such as the pros and cons of local versus export gas 
pricing, Australian businesses need to understand how best 

to respond to energy cost challenges.

Clearly, a key aspect will be learning how to lower energy demand 
is finding higher efficiency options in all types of plant. For the 
resort or hotel seeking to lower energy use associated with their 
pool or spa, the approach must begin from the very basics of 
looking at how to lower heat loss from the pool, through to a 
review of all plant associated with the pool filtration and heating 
– covering the potential for replacement of older pumps with high 
efficiency variable speed options, the replacement of older heaters 
with high efficiency heat pumps, by integrating solar capacity, 
finding newer less energy intensive filtration options, etc. 

However, the intent of this article is not to explore these high 
efficiency product options but rather to highlight the importance of 
understanding the changing design of energy pricing in the control 
of costs. Once the pool plant has been made as lean as possible 
in terms of its demand for energy by wind protection and blanket 
usage, the business will only gain the maximum possible savings if it 
understands the basis of its input costs.

In this context, the following analysis largely focuses on electricity 
pricing as it offers greater diversity in structure than gas. 
While the gas cost is in essence tied to the management of the 
load, electricity costs can be significantly reduced not only by 
technology selection but also by clever management and detailed 
understanding of pricing structures.

A key aspect of the changing landscape for electricity pricing is the 
broadened role of time-of-use (TOU) pricing for the energy (kWh) 
component of a bill and Network or Demand Charges (which are 
charged on a kVA basis).

The electricity industry’s focus is on lowering peak time demand. 
By containing growth in demand for electricity at peak times, 
the requirement for new power generation capacity and new 
distribution assets can be delayed or avoided. This is critical, as it is 
the pressing need to build a supply system that can reliably meet 

the daily peaks being created by new air conditioning load, etc, 
that will drive price rises. So the creation of incentives to business 
to push demand to non-peak times will be a fundamental part 
of the changing energy landscape. To the smart business owner, 
this actually creates an opportunity to lower costs rather than 
grudgingly accept that costs are rising.

Basic electricity pricing has typically been a flat rate, so many hotel 
operators will have always paid the same cost regardless of when 
plant has run.

The option is now likely to exist to move the business to an 
electricity price which gives off peak, shoulder and peak usage 
times. The importance of understanding the new digitally metered 
options can be seen from the stark difference in costs that the 
business will face depending on when electricity is used. For 
example, a two horse power pool pump will demand 2.0KW. If run 
for one hour, this is billed as 2 KWhs of use. For a business in NSW, 
the actual cost of running this pump can vary from 22 cents/hour 
to 95 cents/hour depending on the time of day or day of the week 
that the pump runs.

Electricity pricing now has many possible structures and this 
includes time-of-use (TOU) pricing but also Network related 
charges. These changes in electricity price structure reflect 
the splitting of the electricity sector into retail distribution and 
generation. The more sophisticated approach to how and when 
a consumer uses power are also driven by a desire by electricity 
suppliers to flatten electricity demand with the new price signals 
being facilitated by new digital metering options.

It is useful to understand what is driving the changed structure 
of electricity pricing. The pressure comes from the booming 
demand for air-conditioning, new appliances, etc. The increase in 
usage is concentrated in the peak hours, so this not only creates 
demand for increased power generation but also on the ability 
of the existing electricity supply assets such as substations, to 
reliably meet this load. It is this burden of augmenting ageing 
supply assets that creates the need for a big hike on business to 
generate the capital needed for the upgrade of these poles and 

Rising electricity and gas costs have been of critical concern to Australian business in recent 
years and the energy sector is now a hot political topic, as reflected in the Prime Minister recent 
request to the ACCC to review the retail end of the electricity market. This follows the Victorian 
Government’s appointment of a panel to review the Victorian retail energy market.

MANAGING 
with new energy pricing

MARK CROWTHER

POOL FEATURE
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lines. Likewise, as a society we have largely ignored the need for 
new electricity generation in the last two decades and clearly, new 
power generation is also a sensitive environmental issue. So these 
factors create a scenario where there is a very powerful incentive 
on electricity suppliers to see the rising electricity demand spread 
more evenly throughout the day, i.e. by allowing the new demand 
to be met from existing generation and supply resources that are 
otherwise under-utilised outside of the peak demand periods.

The tool to achieve this flattening of demand without stifling 
growing usage is digital or smart metering combined with more 
sophisticated pricing mechanisms. In turn, it is the availability of 
these price signals that gives the smart building manager or resort 
operator an opportunity to lower their average cost of electricity, 
to the point that they can consume more whilst actually lowering 
the total electricity bill.

Areas such as pool heating and air conditioning offer the 
opportunity to make decisions on how electricity is used with  
the variable parameters of time and temperature.

The opportunities to lower costs do vary as electricity pricing  
and metering is different across the States of Australia and we will 
look at some of these below to provide examples of what may  
be achieved. 

In NSW, there are clear options for lowering power costs by smart 
control of pool plant. Despite the substantial general price rise for 
electricity, there is potential for hotel and resort pool operators 
to achieve a heating cost today which is close to that which would 
have applied in 2004, when the General Supply price was 12.34c/
KWh. The achievement of an average electricity input price around 
this level is possible with TOU tariffs. For example, Origin Energy 
offers Business PowerSmart pricing. This is a three tier tariff, 
comprising off peak, shoulder and peak price periods. Provided 
that consumption is minimised in the peak period of 2pm to 8pm 
Monday to Friday, then all other usage would be a combination 
of the discounted off peak (11.1c/KWh) and shoulder (22.4c/
KWh) pricing. With these periods being billed at 11.1c/KWh and 
22.4/KWh, the potential to achieve a low average price is clearly 
evident particularly when it understood that the discounted hours 
represent some 82% of the available hours in working week.

In Victoria, TOU electricity pricing is also well established. The tariff 
options cover peak and off peak, so a higher level of peak usage can 
be anticipated. Business 5-day Time of Use (Tariff DH/DL) provides 
11pm – 7am as off peak and all day Saturday and Sunday at 16.6c/
KWh, while Business 7-Day Time of Use (Tariff E) applies the peak/
off peak split to a seven-day week, ignoring any concession  
for weekends.

Tasmania lacks TOU options as yet but discussion with the Supply 
Authority on tariff options would be worthwhile. Off Peak Tariffs 
could be an option and some flexibility is possible in the application 
of Business Hot Water Tariff 43. This discounted rate of this tariff 
provides a good reduction on the standard General Tariff 22 of 26c/
KWh, which would otherwise apply to the pool heater and pump.

Electricity pricing in South Australia has seen significant price rises 
to the point that gas would be considered as the primary choice 
for pool heating, but the heat pump can be a viable option in a 

commercial setting with TOU connection. TOU Tariff 128 provides 
a blend of peak times (45.9c/KWh) and off peak (23c/KWh). With 
control to optimise off peak run-hours, an average price of approx. 
30c/KWh would give a heating cost on par with gas.

Western Australian business customers can target maximum 
savings by connection to Time-of-Use Tariff R1, with a blend of peak 
(32.2c/KWh) and off peak (11c/KWh) offering potentially strong 
savings when compared with the standard small business rate  
of 26c/KWh. Gas pricing in WA is very high by the standard of 
Eastern States.

Hotel and resort operators in Queensland can look to TOU Tariff 
22. Some 58% of the hours of the week are off peak with the 
discounted 16-18c/KWh price offering good potential for time 
clocking and shifting of load to maximise reduction in plant 
operating costs. However, Queensland businesses seem most likely 
to be offered more sophisticated contract rates which feature low 
energy (kWh) rates but significant Network or Demand Charges, 
metered on a kVA basis. 

Contract electricity pricing can look confusing but it is important 
to breakdown the structure of these bills and understand the 
implication for usage and demand within the building. 

The energy component of the bill relates to kWh usage. That is, 
demand by hours. In relation to our simple example above of a pool 
pump, the 2kW pump has a recorded demand of 2kW which adds 
to the Network Charge. If the pool runs for eight hours per day, it 
has a daily use of 8 hours * 2 kW demand, equating to 16kWhs. This 
is the energy charge.

New contract rates introduce new and significant demand charges, 
which can account for between 30% to 40% of the total bill. The 
implication is that building manager must consider the run profile 
of their plant and seek to minimise the maximum recorded demand 
in each month. The techniques to achieve this include demand 
management by staging of plant and by considering the power 
factor of the overall building and the main electricity consuming 
plant such as motors, pumps and compressors.

The task of pool heating is clearly one which gives strong potential 
for demand management for resorts and hotels with larger pools 
which have multi-compressor heat pump systems installed.

The potential to lower electricity usage and demand by offsetting 
investment in traditional “black-tube” solar collector or solar-
Photovoltaic Panels (solar-PV) is likewise strong, with the 
economics varying by State relative to the existing energy price 
structure and differing climate profiles. New sophisticated interface 
options will be important, particularly in relation to PV, where the 
challenge is to minimise costs by maximising the in-house produced 
power for the operation of heating plant while filling periods 
of unsatisfied heating demand in the discounted off peak and 
shoulder electricity pricing periods.

 I would stress that pricing signals may change and indeed, 
variations from the tariffs quoted in this article are likely given the 
competitive market and multiple supplier options. However, the 
important point that we hope to demonstrate is that substantial 
reductions in average input costs can be achieved when attention is 
paid to the manner in which electricity is metered and billed.

POOL FEATURE
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For a long time now the energy consumption of various 
pool equipment has been easily quantifiable. However, 
pool cleaning technology lacked the testing of energy 

consumption making it more difficult to prove comparison 
claims of a cleaners efficiency. That was until an independent 
electricity company, PG&E undertook an analysis to compare 
the different types of pool cleaner’s energy consumption 
over the course of the year. Needless to say that robotic pool 
cleaners consumed much less energy, being 65% more efficient 
to run than the next best option of manual cleaning (excluding 
labour costs) and a whopping 93% more efficient than the least 
efficient option of booster (pressure) pump cleaning. With the 
science behind the claims we are more accepting of the  
facts confirmed.

Apart from energy efficiency gains, there are many other 
benefits of using robotic pools cleaners that also reduce the 
operating costs and the hassle of maintaining a swimming pool. 
Putting aside the excellent cleaning results for one moment. 
A good quality robotic pool cleaner will also deliver savings in 
other areas such as reducing water consumption and lowering 
the need for chemical use to balance water. 

Much like all pool cleaners before PG&E undertook their 
pioneering pool cleaner energy consumption study, there 
is no official or standardised measurement for water saving 
and reduced chemical usage. Perhaps this is because all pools 
vary to some degree in the vagaries of operating costs and 

maintenance required. However, it is still possible to commence 
some investigation to reach conclusions about other savings.

Let’s break it down and analyse the two factors – reduced water 
consumption and reduced chemical usage attributed to using a 
robotic pool cleaner. Keeping in mind all pools do vary to some 
degree, this case study focuses on the principles of operation 
and maintenance to open a conversation about best practise 
to find a way the industry can standardise measurement and 
calculation of savings achieved.

ROBOTIC POOL CLEANERS REDUCE WATER 
CONSUMPTION
Reduced water consumption is achieved as robotic pool 
cleaners collect dirt and debris independently from the pool’s 
main water filtration system. Everything collected by the robot 
is stored in the cleaner’s internal filters and is removed from 
the pool system with the robot at the end of each cleaning 
cycle or when the canister is full. Compare this to the popular 
suction pool cleaner still currently used by most pools in 
Australia. Suction cleaners deliver all dirt and debris directly to 
the pool’s main filtration system with the larger debris caught 
in the skimmer box basket. The smaller debris remains in the 
pool filter (and the pool system) building up until the pressure 
reaches the point where backwashing is required. Suction 
cleaners, when continually connected, can spend eight hours 
each day delivering debris to the main pool filter. A view may 
be that for every two backwashes, where a robotic pool cleaner 

ADDITIONAL 
BENEFITS OF 

ROBOTIC POOL 
CLEANERS 

reduced water consumption  
and chemical use

JOHN HARDY  I  MAYTRONICS AUSTRALIA

POOL FEATURE
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is used, there would be an extra backwash required for a pool 
where a suction cleaner is used. Based on this, using a robotic 
cleaner may save you 33% or more of your backwash water 
which adds up quickly over time.

Robotic Pool Cleaners remove both fine and coarse particles before they reach your 
main pool filter, this greatly reduces the need for backwashing.

Along with less frequent backwashing needs, robotic pool 
cleaners also work to improve a pool system’s hydraulic 
flow with better water circulation and pool turnover times. 
Reduced pressure build-up in the main filter system is the 
contributing factor for improved circulation that also allows 
the pool equipment to operate more effectively (pump, filter 
and chlorinator). This creates an environment for a healthier 
pool and leads into the next benefit that robotic pool cleaners 
contribute to – reduced need for chemical usage.

ROBOTIC POOL CLEANERS REDUCE THE 
NEED FOR CHEMICAL USAGE
So now the pool pump is circulating water more effectively 
(less pressure = more flow). Add to this that the robotic cleaner 
is circulating water throughout the pool – usually at rates of 
around 17,000 litres per hour. The robotic pool cleaner is picking 
up the larger and smaller debris, doing the heavy lifting of 
removing organic and particulate matter instead of the main 
filter system and sanitation agents. And most importantly, the 
debris is removed from the pool system. The robotic cleaner 
can scrub pool floors, walls and waterline providing a thorough 
clean. The main filter system is now free to collect the tiny 
microscopic particulate matter. Combined with the regular 
cleaning cycles of the robotic cleaner, most of the dirt and 
debris is no longer breaking down inside the pool burning  
out chlorine and adversely affecting pool water chemistry  
and balance. 

Again the example is drawn against suction pool cleaners, 
simply due to the fact they are one of the most common types 
of pool cleaners in Australian backyards. Suction cleaners 
utilise the pool skimmer box as a connection port to the pool 
pump, effectively rendering the skimmer useless, and forcing 
debris to stay in the pool system, waiting for the debris to stay 
in the pool, slowly sink and eventually get collected – all of this 
requires more chemicals to control and keep the pool water 

chemistry in balance. By applying common sense it is easy to 
understand how robotic pool cleaners help reduce chemical 
usage in this way. The faster removal of dirt and debris means 
less chlorine is needed by sanitising the decomposing organic 
matter and fewer chemical by-products are produced. 

So the question is – how much less chemical usage is achieved 
and how can this be measured, standardised and quantified to 
educate or inform consumers? How to measure chemical usage 
when each pool is so different – has different bather loads and 
conditions – it is a challenge!

Regardless of no meaningful way to quantifiably measure, 
what becomes absolutely clear is that regular effective pool 
cleaning by robots reduces the ongoing costs of pool control 
and in the long run benefits all aspects including water clarity, 
pool balance, bather comfort and of course the visual aspects 
of owning a clean sparkling pool that is inviting to swim in. 
The other undisputable fact is that robotic pool cleaners make 
cleaning a pool simple and easy. Good quality cleaners also 
deliver effective cleaning and scrubbing of floors, walls and 
waterline. Clear benefits of reduced power consumption, 
reduced water usage and reduced chemical usage are plain 
to see, but the big questions is how can the second two be 
measured accurately.

If you have further thoughts and ideas on the concepts 
presented in this article we would enjoy the debate  
and discussion.

POOL FEATURE

Robots like the Dolphin M 500 that scrub floors, walls and waterlines remove dirt and 
debris before chemical sanitation is required to neutralise the foreign body.
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Take control of all your pool & spa 
heating requirements

Energy Saving and reductions  

in  Greenhouse Emissions are 

a key focus for today’s Hotel 

Owners and Managers.

•  Dontek offer the most diverse range of Heat 
Pump, Solar and Gas Heater Controllers 
available in Australia.

•  Dontek manufactures smart control systems to  
reduce heating costs for all types of applications 
and specialise in multiple heat sources.

• Designed and manufactured in Australia.

• Now available with Splash Monitoring.

19 Melrich Road Bayswater Victoria 3153 Australia
Tel: 03 9762 8800   sales@dontek.com.au www.dontek.com.au
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u Super Fast & Simple
u Results in 30 to 60 Seconds
u Stand-Alone or Cloud Ready
u Seamless Integration To DataMate Web

WATER TESTING HAS CHANGED FOREVER
With LaMotte WaterLink Spin!
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WATER TESTING 
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POOL AND SPA HEATING OPTIONS

As there are many options in heating a swimming pool 
or spa it is advisable to contact a pool heating specialist 
and have a heat load evaluation to find the most 

practical, cost effective and environmentally friendly system 
that is best suited. The most commonly available options that 
are currently used are:

Solar

Solar is an extremely economical and effective way of heating a 
pool and has a relatively low capital cost. Water is pumped from 
the pool to a heat collector fitted to the roof that absorbs the 
radiant energy from the sun and returns to the pool. This heat 
collector can be made in many different styles; some are made 
from extruded PVC Nitrile or EPDM rubber strip, moulded tube 
panels, glazed poly panels and more. As year round heating is 
normally required a Heat pump or Gas heater backup system 
will be recommended. 

There is a long life expectancy for most solar systems as they 
are made from high tech plastics, maintenance is negligible 
as there is minimal moving parts and solar is generally easily 
installed, all of which makes this a great option to help heat 
a pool. Solar takes full advantage of the suns free heat which 
is the most environmentally friendly and economical way to 
heat a pool, while avoiding rising energy costs over the warmer 
swimming season. 

Heat Pump

Heat Pumps have become more common for heating as capital 
costs have been reduced and can be used as a stand-alone 
system as long as heat load calculations have been performed 
correctly. Heat pumps are least efficient during the coldest 
months and it is common practice to have a gas heater as back 
up for prolonged cold spells. 

Heat pumps work like a reversed air conditioner. Instead of 
taking air from a room or building, removing the heat and 
returning it, a heat pump takes large quantities of air from 
the atmosphere, removing the heat contained in the air and 

Swimming Pools and Spas are an attractive way for Hotels to entice new patrons and to keep 
existing ones. Although an inviting pool or spa may look great, the ideal water temperature must 
be set to a level where the experience meets expectation, therefore a heating system is required, 
but which one. 

SWIMMING POOLS 
and spas
PAUL WERE  I  DONTEK

POOL FEATURE
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transferring this to water from the pool or spa passing through 
the unit.

The characteristic of the heat pump of absorbing heat value 
from air means that the unit has a low electrical input relative to 
its heat transfer. A well designed heat pump will output heat at 
a rate of around 5:1, relative to its energy input under summer 
conditions. This greatly reduces total energy consumption.  
This factor is called the heat pump's co-efficient of performance 
or COP.

The capture of solar energy from air means that the heat 
pump's output and efficiency will vary with air temperature. 
Higher efficiency is gained in more temperate locations but  
heat pumps are capable of maintaining pool temperatures  
year-round in nearly all areas of Australia and New Zealand.

Gas Heater

Gas heating has traditionally been the most common form of 
pool heating as it is easy to install, has a low capital outlay and 
can provide rapid heat up times. There are two styles of gas 
heating systems, one has pool water pumped through a heat 
exchanger that sits above a gas fired burner and the other has 
pool water pumped through a water to water heat exchanger 
which is heated by a gas fired boiler in a closed loop. The water 
to water heat exchanger method can be a more robust system 
as the chemically treated pool water is kept away from  
the heater.

Newer style gas heaters utilise fan assistance that aids in the 
combustion and heat transfer process that increases efficiencies 
and reduces operating costs. A gas heater is an ideal standalone 
system when natural gas is available or the perfect back up for 
Solar or Heat Pump systems. 

SMART HEATING CONTROL ELECTRONICS 
MEANS MAXIMUM EFFICIENCY
Even the most economical heating systems for pools and 
spas can require a backup system and this is where a digital 
control system can pay dividends. The controller will monitor 
temperatures and use the most practical and economical way  
of heating, switching between heat sources as required.

When Solar Systems are used the controller will monitor the 
pool temperature and when heating is required will turn the 
solar system on if there is enough solar gain. If fitted with a gas 
heater or a heat pump in conjunction with solar – the controller 
will determine which heat source is best to use. If heating is 
required the controller will check solar temperature and if 
insufficient, it will switch on the auxiliary heater and will run 
until the limit is achieved or until there is sufficient solar gain.  
If solar gain is insufficient for the water temperature to reach 
the limit, then both heat sources will run concurrently. 

HOW TO SAVE ON RUNNING COSTS AND 
THE ENVIRONMENT
When multiple heat sources are utilised it is imperative to set 
the most economical heat source to a higher temperature 
setting than the other. Consequently, the cheaper heat source 
will push the water temperature above the minimum limit so 
the extra energy is stored in the pool water which minimising 
the backup heaters run time. The greater the temperature 
difference between the two settings the larger the savings 
will be. What needs to be considered are the minimum and 
maximum temperature settings that are comfortable for the 
patrons. Commonly used minimum and maximum temperatures 
are 26 degrees Celsius and 30 degrees Celsius respectively, 
however, this will differ from State to State as pool temperature 
needs to be set relevant to ambient air temperature to achieve 
a comfortable level. 

POOL FEATURE

Brauer Industries has developed a revolutionary line 
of Advanced Oxidation Process (AOP) Disinfection 
Systems that enhance water quality second to none. 
The combination of Ozone and UV-C technologies 
creates Hydroxyl Free Radicals, one of the most 
reactive agents known to chemistry. These reactive 
species can virtually oxidise any compound found in 
water, maximising disinfection whilst killing all types 
of bacteria, fungi and viruses as well as chlorine 
resistant parasites such as Cryptosporidium. More 
importantly, these AOP systems will dramatically 
lower combined chlorine levels to keep your water 
within council regulations. Not only do AOP systems 
have very low running and maintenance costs, they 
are pre-built and skid mounted on 316 stainless 
steel frames enabling fast and easy install.

Advanced 
Oxidation Process 
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 » Energy Efficient
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How do you diagnose an issue with your pool, spa or 
water body?

Using an approach a little like crash investigators the 
approach I took was to look at it from a number of perspectives 
to enable rapid identification of the issues. 

The approach I finalised on consists of four factors. These four 
factors are Time, Loading, Filtration and Chemical.

Envisage a table if you like. These four factors could be 
considered to be legs of tables, and very similar to a table if one 
of these legs gets cut in half, snaps or otherwise fails in some 
way, the table can still be used as a table. Admittedly not as 
stable, however for the most part it still works. If two table legs 
change length somehow, then manual intervention becomes 
increasingly necessary to keep the table top stable. However, 
if three fail then there is very little amount of intervention can 
keep it workable, although to a limited extent it can be done. 
Then all that is required is a simple error and the table collapses. 

Your pool, spa or water feature is similar. The more one of the 
‘legs’ of Time, Loading, Filtration and Chemical goes out, the 
more manual intervention is required to keep it working until 
eventually no amount of intervention can manage it.

This explanation is deceptively simple. Let’s look a bit closer.

TIME
Time is a constant. On one hand, there is nothing changeable in 
a constant.

In the sense of the pool, spa or water body though, time is 
liquid (if you can pardon the pun). Time can refer to turn over 
time, the time the entire body of water takes to turnover, it can 
also refer to time in the normal sense we use. Time can also 
refer to how long the water takes to move through the filter 
or remains in contact with chemical or secondary sanitation 
devices. In addition time can also refer to how long it took for 
this condition to occur or how long since the last good condition 

occurrence. There are other time considerations not listed  
here, however the above gives a fairly broad approach to 
commence with.

Time is a major factor to consider and in the sense meant here 
is not always the constant we know it to be.

LOADING
Loading in the sense of waterbodies typically refers to bathers. 
However, bathers are not the only source of load. Loading can 
be deceptive, and one of the hardest things to identify. 

Loading could include bathers (of course), wildlife, dust and dirt, 
road traffic exhaust and debris, foot traffic, surrounds, organic 
matter and a myriad of other potential pollutants.  Even the 
water source can introduce load.

The more loading factors there are the more complex diagnosis 
can become.

FILTRATION
On the surface, filtration seems an obvious place to start. 
Cloudy water get a bigger filter usually works. However as 
I mentioned it is not always the case. It is simply one of the 
factors to consider.

It is possible, in fish ponds for example, to fit a filter that is too 
large. Slowing the water flow sufficiently to create anaerobic 
conditions and poison the fish.

Type of filter, flow rate over the filter medium, filter time 
against the manufacturers recommended filter flow rates and 
so on? I include pump flow rate in this broad topic.

This area can get very complicated very quickly. One of the 
issues, can be the application of domestic equipment into 
the commercial arena. This can lead to some confusion. 
Domestic manufacturers may push the envelope of operational 
maximums, as ultimately their ambition is to prove their 
equipment is better than or more affordable than the next.  

A while back I was involved in a high profile public water body which had a failure. Coming in cold 
to a project where the construction period spans several years meant it was difficult to work out 
what constraints were applied to the contractors and installers.

SIMPLE POOL, 
spa, water feature diagnostics

DAVID WATSON  I  SHENTON AQUATICS
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As general guide a sand filter shouldn’t exceed 42 cubic metres 
an hour per square metre regardless of media. This flow can 
vary downwards and again general rule of thumb lower  
is better.

There is a significant lot more to say in this topic.

CHEMICAL
This seems to many obvious, and is often the first place looked 
at. However, chemicals can work both ways by being a cause 
or being a symptom. Take a situation where high loading is 
suspected, the chlorine level may be depleted, leading to a 
causative of low chlorine. Technically correct, after all chlorine 
is low, however the actual issue was the loading.

Chemical can also cause issues other ways. Incorrect additions, 
incorrect sequence of addition, too much chemical, too little 
chemical, inappropriate chemical are all different ways the 
chemical can be causative.

However, chemicals can also be a powerful diagnostic. 
Understanding the interaction between the chemicals and the 
other factors can use the chemical symptoms to point towards 
the most likely culprit within what can be a complex litany  
of issues.

The above partially explains a situation where the problem is 
‘fixed’ then recurs a while later.

An example of this approach could be to a cloudy pool:

Time:

How long did it take for this pool to change colour? Overnight

Has it done it before? Yes

Is the filter rate correct? Yes

Is the pump turnover fast enough? Yes

Loading:

Is there a large load of people using the pool? No

Is there a garden adjacent to the pool? Yes

Is there vehicle access next to the pool? Yes

Is there a road nearby? Yes

Filtration:

See some of the previous questions under time.

Is the filter sand recently changed? Yes

Is the filter regularly backwashed? Yes

Chemical:

Is the water balance correct? No

Is the chlorine and pH correct? No

This was an actual site I went too. Working this example through 
the causative issue, would seem to be chemical. After all if no 
chlorine present and pH is out then the water will be off colour.

Look again.

Notice the Loading entries:

Is there a garden adjacent to the pool? Yes

Is there vehicle access next to the pool? Yes

Is there a road nearby? Yes

It’s a little unfair as you cant see the installation. Effectively the 
road, was a hill, the pool was located in the front yard, located 
in the crux of the bend, beside and below the driveway, which 
had a garden bed next to it.

When it rained all the road debris, was washing over the 
driveway, through the garden and into the pool. This meant 
every time it rained the pool went off. The pool owner was 
being driven nuts by this, and until my site visit so were we.

A similar approach will usually result in a long-term resolution  
of the issue and prevent recurrence.

POOL FEATURE



With rising energy costs it can 
be a balancing act keeping 
costs down and productivity 

high. LPG is an extremely cost efficient 
method of water heating with little energy 
loss from its production or use. The fast 
recovery rate of LPG hot water units means 
the hot water storage tank size can be kept 
to a minimum too. Because LPG is cleaner 
burning, lower exhaust emissions make  
it far healthier for the environment  
and lowers maintenance costs for  
your equipment.

In your business you have a enough to do 
without worrying that there is enough 
continuous hot water 24 hours a day for 
your customers not to mention whether 
your guests rooms are warm enough in 
the cooler months.

You know that your customers have a 
had a great day and many want a nice 
hot shower and neither of you want to 
be discussing why that isn’t happening 
because there isn’t enough gas.

Elgas can make sure that your showers 
ready and your rooms warm 24 hours a day!

Elgas are Australia’s largest supplier of 
LPG with a wide distribution network, 
enormous backup of LPG reserves  
and can provide an optimised energy 
solution backed by professional advice 
and expertise. 

Wherever you are there is a 
representative near you with local 
knowledge and expertise of LPG  
and appliances. 

For more information contact Ray Squires, 
Commercial Marketing Manager, Elgas, 
1300 362 389

Throughout Australia the biggest single use of fuel in commercial industrial operations is for 
heating water. LPG is an easy choice as its Efficient, Continuous and Cleaner.

WHO DID YOUR CUSTOMERS 
SHOWER WITH THIS MORNING?

RAY SQUIRES  I  COMMERCIAL MARKETING MANAGER, ELGAS

1300 362 389
www.elgas.com.au                                     

There are many different applications for LPG hot water 
and Elgas will offer you an energy efficient heating  
method to best suit your requirements.

Hot Water Systems
•  Your LPG system will work even at freezing temperatures
•  No worries about peak and off-peak rates with LPG
•  Space efficient with little visual pollution for better aesthetics

Some of the benefits include:
•  Never have customer complaints about the lack of hot water
•  LPG hot water systems are quiet. They won’t keep your guests   
 awake at night
•  No worries about peak and off-peak rates with LPG
•  No pumps and motors that can break down and require servicing,  
 as is the problem with heat pumps
•  Even multiple units take up little space and are typically mounted   
 outdoors to save valuable interior space

C
op

yr
ig

ht
 ©

 2
01

3 
El

ga
s 

Lt
d

LPG is an extremely energy efficient 
method of water heating, with little 
energy loss from its production or use. 
LPG delivers hot water a lot faster too. 
You simply turn it on and it flows at a 
temperature that you can control and 
unlike other fuels there are no peak and 
off-peak pricing levels to worry about.

Endless LPG 
Hot Water

COMMERCIAL & INDUSTRIAL

LEADERS IN LPG
SUPPLY • SERVICE • SAFETY

ADVERTORIAL
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PRODUCT 
news

Solve smelly drains with Drain Mate®

Having a clean and hygienic environment 
for guests is paramount for a successful 
hotel. You can clean all you like, but it 
can be difficult to get rid of those bad 
smells coming from floor drains and the 
last thing you want is the smell being 
what your guests remember about their 
stay. Using harsh and nasty chemicals 
is a short term and costly solution. 
The simple, easy, cost effective and 
environmentally friendly solution is  
Drain Mate®.

HOW IT WORKS
Drain Mate® is a one way floor drain that 
fits easily into your existing standard 100 
mm floor drain. Drain Mate’s unique self-
closing trap door lets waste and water 
through but keeps smells, pests, noise 
and overflow out.

Designed, invented and made in 
Australia, Drain Mate® is also  
watermark certified and easily  
installed, no plumber required.

Drain Mate® has been installed in 
hundreds of hotel and motel rooms 
throughout Australia. Here’s how David 
Thomson, Maintenance Manger, at the 
Crowne Plaza Newcastle solved their 
smelly drain problem with Drain Mate®. 

“The Hotel had an issue with guest 
feed back about smelly drains in the 
bathrooms for many years. The chemical 
cleaners were doing nothing to solve this 
issue, wasting the time of maintenance 
staff and not helping with the guest 
experience. I came across Drain Mate® 
and we trialled a few units for 3 months 
with no reports of smelly drains from 
guests in the test rooms. After all rooms 
had Drain Mate installed we found we 
had gone from the report of a smelly 
drain at least every second, if not every 
day, to just the occasional report. We 
have had them installed now for approx 
12 months and continue to have the same 
results. Based on this experience I would 
have no hesitation in recommending this 
product to anyone who has a smelly  
drain issue.”

Visit our website www.aussiedrainmate.com.au for further information or contact Mark on 0400 19 38 21.

The times, they are a changing!
Sharon Pestonji has been unveiled as the 
first fulltime appointment in the 30 – 
year history of the Chartered Institution 
of Building Services Engineers (CIBSE) 
Australia and New Zealand Region.

Engineering Institutions are facing some 
huge challenges, not least with their 
aging male dominated membership base. 

The Chartered Institution of Building 
Services Engineers (CIBSE) is the peak 
professional body worldwide for Building 
Services Engineers, and the Australia 
New Zealand Region not only recognises 
the problem, but has taken action 
through the appointment of Sharon 
Pestonji – their first ever Business 
Development Manager.

Sharon, who has 
returned to Australia 
after 12 years in 
Europe, is charged 
with shaking up the 
membership mix, 
attracting more 

students and in particular more women 
to the industry. 

“Building services engineering is great 
profession, and with the environmental 
challenges that society now faces, I am 
really excited to be playing a part in 
encouraging the next generation to step up.

I appreciate the scale of the challenge, 
but CIBSE ANZ Region is made up of 
a great team of volunteers who are 

passionate about delivering a better 
future, and their positive attitude is 
inspirational.” 

Sharon has already hit the ground 
running, contacting a number of 
Universities around Australia and New 
Zealand, and will soon roll out a series 
of initiatives to encourage the best and 
brightest to step up.  

Sharon will 
be attending 
the CIBSE ANZ 
Seminar Series 
2017 – Getting Smart About Metering in 
Sydney on 23 March, and looks forward 
to meeting members and delegates at 
this event.
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Stop odours and drain flies emanating from hotel 
waste systems

The Grate Seal one-way valve and the 
Grate Seal Bucket Trap offer low-cost, 
effective solutions to common issues 
within waste systems, are simple to 
install and are made here in Australia.

The Grate Seal one-way valve prevents 
drain flies, hazardous sewer gases, soap 
suds and vermin from entering habitable 
areas from waste pipes and drains. 

It is a flexible rubber one-way valve, 
specially designed to fit straight into an 
existing waste outlet. The valve doesn’t 
restrict flow – the Grate Seal can easily 
cope with the maximum allowable flows 
from plumbing fixtures.

The Grate Seal one-way valve can 
prevent unwelcome breakout from 
waste pipes in many areas, such as 
showers, laundries, plant rooms and 
toilet areas. Three sizes of product are 
available covering all common waste pipe 
diameters and the product is suitable 
for PVC, Copper, Cast Iron, HDPE and 
Earthenware pipes.

Installation is fast and easy, with no need 
for a water seal or for any alterations 
to existing outlets. The existing grate is 
simply removed, the pipes cleaned and 
the Grate Seal inserted, before the grate 
is reinstalled.

Conversely, the Bucket Trap is designed 
to prevent any unwanted debris from 
entering the hotel’s wastewater system. 

The Bucket Trap is the most cost effective 
product of its kind on the market and 
is the simplest to install, without any 
disturbance to the existing surface.

It’s suitable for a wide range of 
applications such as kitchens, laundries 
and plant rooms. The product can be 
installed within 100mm PVC & HDPE 
pipes of any drainage outlet style, 
including trench grating.

For more information call Grate Seal on 1300 393 913 or email sales@grateseal.com.au

The Bathroom Butler range
The Bathroom Butler range of energy 
efficient heated towel rails provide 
deliciously warm, dry towels and 
beautiful storage solutions, truly 
completing the bathroom space as a 
comfortable retreat.

Manufactured from GRADE 304 Stainless 
Steel it is the perfect choice material 
for the hotel bathroom. The inherent 
anti- corrosion properties of this material 
prevent rusting, flaking, chipping, peeling 
and staining. GRADE 304 Stainless Steel 
is also no-porous and hygienic, easy to 
clean and does not collect bacteria  
or algae.

The Bathroom Butler range of energy 
efficient heated towel rails provide 
deliciously warm, dry towels and 
beautiful storage solutions, truly 
completing the bathroom space as a 
comfortable retreat. Towels are able to 
be reused time and time again without 
the worry of bacteria, making the heated 
towel rail the perfect energy efficient 
solution for high-use areas.

The Personal Temperature Selection 
switch is a discreetly built-in temperature 
control that allows the user to adjust 
the temperature of the Bathroom Butler 
heated towel rail and to switch in ON 
and OFF for added energy savings. And 

with dual entry installation is so much 
easier with both left and right electrical 
connections. Now you can also choose to 
install the Bathroom Butler heated towel 
rail upside-down to better suit your 
space or electrical point.

Rest easy in the knowledge you are 
getting the finest product available on 
the market- Bathroom Butler’s GRADE 
304 Stainless Steel heated towel rails 
come with a 10-year warranty. The 
heating element comes with a 5-year 
guarantee, and the control options 
come with a 1-year guarantee against 
manufacturing defects.

For more information visit www.bathroombutler.com
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The CL4510 packs intelligence, convenience and flexibility into a new smaller form-factor. 

CODELOCKS 
enhances smart portfolio with  

new self-service lock

Chatswood, Australia, 6 March 2017 – Codelocks Asia 
Pacific today announced the expansion of its smart 
lock range with the addition of the CL4510. The new 

lock offers the same power, flexibility and convenience that 
Codelocks Asia Pacific customers have grown accustomed 
to, but packs it into a smaller, sleeker package. The new 
lock is ideally suited to a wide range of internal commercial 
applications.

The CL5510, the KL1060, and now the CL4510 all utilise 
Codelocks’ NetCode technology. NetCode allows operators to 
generate and send time sensitive codes to end users using the 
K3 Connect App or NetCode portal. Codelocks also offers an 
Application Programming Interface (API) allowing businesses to 
integrate the NetCode technology into their existing systems. 
By automating code generation, the need for onsite staff is 
dramatically reduced. Businesses can recognise new levels of 
convenience without compromising on security. 

In addition to remote code generation via smartphone, the 
CL4510 can also be accessed using smart cards, as well as 
allowing permanent access using the stylish push-button 
keypad. The range of access capabilities makes the CL4510 an 
incredibly versatile and flexible solution. 

Self-service entry offers accessibility outside normal working 
hours, helping businesses operate more efficiently around 
the clock. The lock can also be set in Code Free mode at fixed 
times of the day, allowing access for cleaning, maintenance or 
deliveries. Administrators are able to monitor access records 
and usage with comprehensive audit trail tools. 

Once set up, the lock does not require Wi-Fi connection for 
operation. This significantly increases its potential for use in 

areas where Wi-Fi is unavailable or intermittent, adding to the 
benefits of this innovative product line.

“The Internet of Things is having a profound impact on all 
areas of building management,” said Colin Campbell, sales 
director at Codelocks. “Our new smart lock harnesses a range 
of technologies, automating access control, and significantly 
increasing flexibility for businesses.”

“By combining smart technology with traditional keypad 
and card access options, our smart locks suit a wide range of 
applications. From building managers to home rental owners, 
Codelocks customers around the world are recognising the 
benefits that our technology brings.”

Parks Tennis in the UK has been using the Codelocks’ NetCode 
technology for several months now. The not-for-profit 
organisation is rejuvenating public park tennis courts up and 
down the country. Working with local councils, Parks Tennis 
aims to ensure that its courts are safe, enjoyable and affordable 
for all. At its Oxford site, players can now book courts using 
the website and codes are automatically generated and sent to 
them via SMS. 

“It can generate codes hour by hour, day by day – the codes are 
unique every time,” said Jeff Hunter, managing director of Parks 
Tennis. “It can also be preloaded with several four-digit pins, 
which is useful for people who use the facilities regularly, such 
as tennis coaches. On top of that, we can issue smart cards to 
stakeholders, such as tennis clubs or Parks Wardens, for 24/7 
access. So, one single product has helped us meet the needs  
of all the different stakeholders.” 

For more information on the new CL4510 visit:  
http://www.codelocks.com.au/cl4500.html

ADVERTORIAL

http://www.codelocks.com.au/cl4500.html
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