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Message from the  
Managing Director

Businesses and industrial water users have made significant 
contributions to Sydney’s long-term water sustainability.  
Over the past decade holistic water management practices 
have been widely adopted. Sydney Water recognises the 
importance of its business customers, and has been 
developing policies and products that focus on their needs.

These guidelines are one of a series of documents compiled  
by Sydney Water. They aim to capture the expertise of  
Sydney Water and some of its most efficient business  
partners to share ‘best practice’ industry knowledge.

Council owned aquatic centres in Sydney use around  
1,000 megalitres (ML) of water each year. Three quarters  
of this is discharged to the sewers from water treatment 
systems, and from on-site kitchen, shower and toilet  
facilities. Adopting industry best practice to manage this  
water use  and discharge can make a huge difference to the 
safe and efficient operation of any aquatic centre.

Between 2005 and 2010, aquatic centres in Sydney reduced 
their yearly potable water use by 150 ML. This led to a drop  
of around 113 ML in the volume of wastewater discharged  
to sewers and treatment plants over this period. 

Improvements in backflow prevention and trade waste 
practices also helped protect the community and the 
environment.

This document summarises the most efficient operational 
procedures and management practices for aquatic centres. 
It has been put together to help council and aquatic centre 
sustainability officers, facility managers and swimming 
pool operational staff to share the benefits that come from 
improved water management.

Kerry Schott 
Managing Director, Sydney Water

Kerry Schott 
Managing Director



Message from the Aquatic and  
Recreation Institute and Australian  
Leisure Facilities Association
Given the profile of swimming pools in the community, 
the aquatic and recreation industry is in a unique position 
to influence community attitudes and behaviour in the 
establishment of sustainable communities. This puts a 
community service obligation on us as an industry, not only 
to implement sustainable operational practices, but also to 
communicate to the community how these practices can be 
applied in the commercial and residential sector.

Since water is our core product, the industry is by definition  
a significant user of probably the community’s most precious 
resource.  As evidenced by the closure of a number of public 
pools during the recent drought, there is a business and social 
risk to our community facilities if no action is taken to mitigate 
inevitable water shortages in the future. 

While many facilities have already made significant and 
encouraging improvements with up to 70% savings on water 
use, there is still much more work to be done in the industry  
as a whole.

Therefore, as the peak body representing aquatic and 
recreation facilities in NSW, the Aquatic and Recreation 
Institute with the Australian Leisure Facilities Association, are 
proud to support Sydney Water in developing and producing  
of the Best practice guidelines for water management in aquatic 
leisure centres. 

We trust you will find these guidelines a practical and 
informative tool to implement significant water savings in 
your own facilities. These may be small operational changes or 
significant improvements, such as water harvesting. No matter 
how small the improvement it is worth remembering that 
‘every drop counts’.

Nicole Murphy Pacholek                                              
President Aquatic and 
Recreation Institute

Gary Penfold 
Chair Australian Leisure 
Facilities Association  



Chapter 15

Saving water in filtration and make-up systems

Filter backwashing 
accounts for up to 40% of 
total water use in aquatic 
centres. Unnecessary filter 
backwashing wastes water, 
energy and chemicals because 
of the need to heat and treat 
the incoming make-up water.  

Water filtration is an essential 
part of pool water treatment 
in aquatic centres. Pool water 
is continually circulated 
through the filters to capture 
contaminants. These include 
organic matter, such as hair 
and skin, small particles,  
such as sediment, dirt and 
leaves, oily residues from 
sunscreens and lotions,  
and harmful bacteria. 

Backwashing unclogs the 
filters by pushing dirt and 
contaminants out. This involves 
reversing the flow of water 
through the filters. Filters need 
to be backwashed regularly to: 

•	 keep them working 
efficiently 

•	 maintain water quality  
and appearance

•	 	maintain bather health 
and safety.

The backwash water then 
flows into a holding tank 
and is discharged to the 
wastewater system in a 
controlled manner. The 
duration, frequency and 
volume of water used in each 
backwashing cycle depend 
on the filter type, filter media 

and operation of the filters 
during backwash. 

Filter types
There are a number of filter 
types and filter media on the 
market. The main filter types 
used in Australian aquatic 
centres are:

•	 gravity filters

•	 pressure filters

•	 pre-coat filters

•	 vacuum filters.

There are advantages and 
disadvantages to each type, 
which are summarised in  
Table 6. Table 6 also shows the 
typical volume and frequency 
used by a 50 m pool to 
backwash filters. The volume 
used for each cycle and each 
year varies, depending on 
backwash frequency, bather 
load, location (indoor or 
outdoor), the condition of the 
media and circulation rate. 

Gravity filter

Gravity filters are slow rate 
filters that rely on gravity to 
push water through the filter 
media, typically sand. These 
are mostly found on older  
50 m outdoor Olympic pools. 
Gravity filters are large and 
require significant amounts of 
backwash water to clean the 
sand. The only cost effective 
option for improving the water 
efficiency of a gravity filter is 
to replace it with a more water 
efficient filter type.

Pressure filters

Pressure filters (Figure 15) 
are the most common filters 
for commercial pools and are 
operated at medium and high 
rate pressure. They involve 
two to four filter vessels  
in parallel, each about two 
thirds filled with filtration 
media in layers of different 
particle sizes in the range  
of 0.5-1 mm. Water is forced 
through the filter bed and 
exits through the laterals 
(the perforated pipes at the 
bottom). The most common 
media used in pressure  
filters is sand. 

It is the rate of flow through 
the media (usually sand)  
that matters. Medium rate 
filters operate in the range  
20-30 kL/m²/hr while high 
rate ones operate at  
30-50 kL/m²/hr. High rate 
filters are usually limited  
to clubs, hotels and private 
pools where bather load is 
relatively light. Public pools 
with high bather loads and 
a high proportion of children 
operate medium rate filters  
as the lower flow rates provide 
longer contact time for the 
water with the media and 
better filtration. Medium rate 
filters are larger than high 
rate pressure filters, but not as 
large as low rate gravity filters.
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Air bleed

Outlet / backwash inlet

Filter access point

Sand

FIlter laterals

Sand access
point

Inlet

Figure 15 – Pressure filter

Pressure filters, like this one at Springwood Aquatic Centre are the most common commercial pool filters
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Pre-coat filters

Pre-coat filters (Figure 16) 
provide a very high level of 
filtration that creates water of 
low turbidity and high clarity. 
Diatomaceous earth (DE) is 
the most common pre-coat 
filter media, however perlite 
and cellulose fibre are also 
used. Filter media comes as  
a fine powder, which is mixed 
with water to form slurry that 

is used to coat a filter sock  
or filaments. At the end  
of the filter cycle, the filter 
media is ‘bumped’ off the 
filter filaments and discarded. 

Operating pre-coat filters  
is more complex and labour 
intensive than for gravity 
and pressure filter types, 
because the filter media is 
lost after each backwash 
and new media needs to be 

added. Filter media removed 
in the backwash must also 
be collected and separately 
disposed of. Some pre-coat 
filters need the filter socks 
replaced each 12 to 18 months. 
There are alternative filter 
sock types that may last 
longer, and filter filaments  
are now entering the market 
that remove the need for filter  
socks completely.

Filter sock

Inlet

Drain for filter 
media removalTo waste

Outlet / backwash 
inlet

FIlter access

Air bleed

Filter candle

Figure 16 – Pre-coat filter

Image right – This pre-coat filter at Des Renford Aquatic Centre uses perlite filter media. The filter filaments don’t need filter socks, 
saving money and time
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Vacuum filters

Vacuum filters are a low 
rate, open tank filter. Water 
is pumped into one end of a 
filter tank and drawn through 
the tank by pool water return 
pumps. The tank has a bank 
of removable filter elements 
coated with filtration media, 
commonly dry cellulose 
fibre. The element coating 
is automatically topped-up 
through a dosing hopper that 
is manually filled with the 
filtration media. This reduces 

the need for filter cleaning 
and increases the effective life 
of the filter from 1–2 weeks 
to between 8–15 weeks. 

Vacuum filters can filter down 
to 3–5 microns, depending on 
the filter media. To clean the 
filters, each tank is drained 
to a holding tank (7-10 kL) 
and the filter elements are 
hosed down (1-2 kL). Cleaning 
requires much less water than 
for backwashing gravity and 
pressure filters. Filter tanks 
usually take up less space  

in a plant room. Vacuum 
filters are ideal for replacing 
gravity sand filters. The old 
filter structure can even 
be used to accommodate 
vacuum filter tanks cost 
effectively. 

Filter comparison table

Table 6 compares different 
types of commercial water 
filters and explains what  
to consider before using  
or installing these.

Table 6 – Water filter comparison table

Filter type Features

Backwash 
or filter 
renewal

Water use 
per cycle 
(kL)

Filter 
cycle

Filter 
media

Considerations

Gravity Backwash 50 to 100* 1-2 weeks Sand •	 	Old technology

•	 Water inefficient

Medium 
and high 
pressure

Backwash 30 to 50* 1-2 weeks Sand 
Zeolite 
Glass

•	 Filter laterals fail over 
time, but are difficult  
to inspect

•	 Filter effectiveness falls 
if backwash practices are 
poor or flow rate is too high.

Pre-coat Filter 
renewal

15 to 20* 3-5 weeks DE 
Perlite 
Cellulose

•	 Normal filter socks are 
replaced every 12 months

•	 New sock type is longer 
lasting (5-10 years) and 
may extend the filter cycle 

•	 Filter filaments don’t use 
filter socks at all.

Vacuum Filter 
renewal

10 to 15* 10-15 
weeks

Cellulose 
DE 
Perlite

•	 Filter element socks are 
replaced every 7-10 years

•	 Manual cleaning of filter 
elements is required 
(about one hour every  
10 to 15 weeks)

* Based on 50 m pool
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Waves Leisure Centre in Kingston, Victoria replaced the medium pressure sand filters on 
its indoor 50 metre and leisure pools with vacuum media filtration. The retrofit increased 
the filter cycle from one week to 10–12 weeks, saving 26 kL of water a day.

Croydon Memorial Pool replaced the gravity sand filter on its outdoor pool with vacuum 
media filtration. The filters need to be cleaned every two to three weeks due to wind 
blown debris and ducks entering the pool. Only 10 kL of water is used each time to clean 
the new filters, compared to 100 kL for the old filters. This saves Croydon Memorial Pool 
90 kL of water each time the filters are cleaned. 

(Photos courtesy Ian Coombes Australia).

Case studies
Vacuum media filtration in Victoria
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Filter media
There are various types of 
filter media available. The 
most common media used in 
pool filters are:

•	 sand 

•	 sand alternatives  
(zeolite and glass)

•	 pre-coat media 
(diatomaceous earth, 
perlite and cellulose fibre).

Sand 

For the predominant pressure 
type filters, sand is by far the 
most used media; it is cheap 
and well understood. It can 
filter to 15 microns. However, 
its hardness is variable which 
impacts its effectiveness  
over time.

Sand alternatives

The main alternatives for 
replacing sand media in 
medium and high pressure 
filters are zeolite and glass. 
At this stage, there is limited 
detailed and independent 
information available to 
support claims of benefits by 
suppliers. In Australia, there 
have been mixed reports  
on the performance of these 
media compared to sand.  
A local survey of several current 
users all reported good but 
unquantified results for both 
zeolite and glass media after 
six months to two years of use. 

Zeolite 

Zeolite is derived mostly from 
volcanic rock and is common 
in water purification and 
wastewater treatment. 

Zeolite removes impurities 
from the water by: 

•	 absorption - conventional 
filtration where particles 
are physically trapped by 
the filter media

•	 adsorption -  where organic 
and other substances are 
physically attracted to and 
form weak bonds with the 
surface of the filter media 
(it has a surface area of 
around 500 m2

•	 ion exchange - where 
ammonium ions in the 
pool water are exchanged 
with sodium ions on the 
surface of the zeolite. 
This prevents combined 
chlorines forming.

Zeolite media needs to be 
regenerated yearly to remove 
the ammonium ions from 
the surface of the zeolite. 
Regeneration maintains 
the ability of the zeolite to 
remove impuritives through 
adsorption and ion exchange. 
Regeneration involves taking 
the filters offline and soaking 
them with a 20% salt solution 
using sodium chloride (NaCl) 
for 6-12 hours overnight. After 
this has been done, the filter 
is backwashed as normal.

Some of the claimed benefits 
of zeolite include:

•	 easy installation 

•	 lower density than sand  
(so less by weight is required) 

•	 reduced chemicals 
required to treat the water

•	 enhanced performance 
of chlorine by reducing 
turbidity

•	 reduced pool odour, eye 
and skin irritation 

•	 increased filtration 
efficiency, particle capture, 
removal

•	 longer lasting than sand as 
hardness is more uniform.

Glass 

Glass also has several claimed 
advantages over sand. In 
Australia, glass media is  
made from selected recyclable 
material. At this stage, 
there is limited detailed and 
independent information 
available to support claims  
by suppliers. 

An Aquatic Commercial 
Industries Report  
(No GL-98-1) on a commercial 
pool in Washington (USA) 
determined that glass 
improved clarity by 25% to 
0.27 NTU (Nephelometric 
Turbidity Unit) compared to 
0.4 NTU for sand. Backwash 
water use was reduced by 23% 
and the filter required 20% less 
glass by volume to fill.

The Waste & Resources Action 
Programme (UK) conducted 
operating trials of the ability 
of glass versus sand media to 
remove solids from effluent. 
In all cases, glass proved equal 
or superior to sand.

Some of the claimed  
benefits are: 

•	 easy installation 

•	 lower density than sand, so 
less by weight is required 

•	 reduced chemicals 
required to treat the water 
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•	 increased filtration 
efficiency (particle capture 
and removal)

•	 longer lasting than sand as 
hardness is more uniform. 

Pre-coat media

Pre-coat media include DE, 
perlite and cellulose. These 
media are relatively new to the 
commercial market so current 
levels of use are low. They have 
proven abilities to filter down 
to 3-5 microns, resulting in 
pool water with improved:

•	 appearance 

•	 clarity 

•	 ability to remove harmful 
organisms. 

Diatomaceous earth (DE)

Diatomaceous earth (DE) 
(naturally occurring or 
synthetic DE) can filter to  
3-5 microns and uses typically 

less than 1 ML a year for filter 
backwashing. The DE used 
in swimming pool filters is 
processed with a fluxing agent 
at very high temperatures 
to produce flux-calcined DE. 
This form of DE can contain 
cristobalite, a highly crystalline 
form of silica. DE is coming 
under increasing scrutiny 
because of OH&S issues 
associated with crystalline 
silica. DE use is quite labour 
intensive and operators must 
be well trained. 

Perlite

Perlite is a volcanic rock that 
has been treated with heat 
to form a fine white porous 
powder. It can filter to three 
microns. It can capture more 
dirt and contaminants than 
DE because of its porous 
structure, so filter cycles are 

generally longer. It is also 
lighter than DE so less by 
weight is required. Exposure 
to the dust should be limited 
to avoid eye and respiratory 
irritations.

Cellulose 

Cellulose fibre can filter to 
three microns (similar to DE). 
When used in vacuum media 
filtration, it uses significantly 
less water for backwashing 
(only 10% compared to that of 
a typical sand filter). Compared 
to DE, it is cheaper and easier 
to use and has none of the 
associated OH&S issues. 

Filter media 
comparison table
Table 7 compares different 
types of filter media and 
shows what to consider before 
using or installing these.

Table 7 – Water media comparison table

Filter 
media

Features

Commonly  
used in

Filter 
capability

Lifetime  
of media

Considerations

Sand Gravity, 
medium 
and high 
rate filter

15-20 μ 5-10 years •	 Media subject to mud balling if 
backwash practices are poor. 

•	 Grading and uniformity of media  
is important for performance.

Zeolite Medium 
and high 
rate filter

3-5 μ 10 years •	 Chloramines are controlled by ion 
exchange, so filter media needs  
to be regenerated yearly to 
maintain chloramine control

Glass Medium 
and high 
rate filter

> 8 μ 5-10 years •	 Grading and uniformity of media  
is important for performance.

•	 Some evidence of fewer and 
shorter backwash events 
compared to sand media.
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Filter 
media

Features

Commonly  
used in

Filter 
capability

Lifetime  
of media

Considerations

DE Pre-coat 
filter

3-5 μ Duration of 
filter cycle

•	 Respiratory and eye protection 
must be worn

•	 Media must be collected and 
disposed of after each filter cycle

Perlite Pre-coat 
filter

3-5 μ Duration of 
filter cycle

•	 Respiratory and eye protection 
must be worn

•	 Media must be collected and 
disposed of after each filter cycle

Cellulose Vacuum 
filter 

3-5 μ Duration of 
filter cycle

•	 Respiratory and eye protection 
recommended

•	 Media biodegradable.

External factors
Apart from the choice of filter 
and type of filter media, there 
are other factors related to 
water treatment that affect 
water quality and water use. 
These are:

•	 filter backwashing 
practices

•	 backwash recycling 
systems

•	 bather cleanliness

•	 make-up water control.

Filter backwashing practices

For convenience and simplicity, 
filters are often backwashed 
to a schedule and for a set 
duration. Best practice filter 
operation is to backwash only 
when necessary. When the 
pressure drop across the filter 
exceeds the manufacturer’s 
recommended limit (ie demand 
driven event), the filter should 
be backwashed. The pressure 
drop is a good indicator of the 
amount of sediment/solids 

that the filter is removing 
from the pool water. A sight 
glass should be installed in 
the discharge line and the 
operator should immediately 
stop backwashing when the 
backwash water becomes clear. 

For slow gravity sand  
type filters:

•	 allow the system to settle 
for 30 minutes before 
backwash

•	 use the circulation rate to 
trigger the backwash cycle.

For other filter types:

•	 use the filter pressure to 
determine filter backwash 
frequency.

•	 use water quality (using 
the sight glass) to 
determine the duration  
of the backwash cycle.

Filter backwashing uses pool 
water to backwash, which 
then needs to be topped up 
using fresh water. Often, 
backwashing is used to 

dilute the pool water for 
chloramine and TDS control 
and maintain water quality 
or balance. If the filters don’t 
need backwashing, it is better 
to bleed off concentrated 
pool water and add dilution 
water in a slower, controlled 
manner. This minimises the 
impact on pool temperatures 
and water balance.

Other important pool operator 
practices include manually 
removing dirt, leaves and other 
large solids as soon as they 
are detected, and cleaning the 
strainers regularly. 

Backwash recycling systems

Some pool owners have 
installed complex systems 
to treat and re-use the 
large volumes of backwash 
water required for filter 
backwashing. Costs to 
install a backwash water 
recycling system can exceed 
the costs of upgrading or 
replacing existing filters, with 

Chapter 15 – Saving water in filtration and make-up systems

64

2



comparative water savings. 
In addition, it is easier to 
avoid using water through 
efficient filters and good filter 
management than to treat 
and re-use backwash water.

The drinking water cost 
savings achieved from 
backwash recycling systems 
are often offset by the 
additional energy and 
operational costs of the 
backwash water treatment 
system. These systems are 
rarely cost effective as the 
financial payback of the 
system can exceed the life  
of the equipment.

Bather cleanliness
Dissolved fats from natural 
body oils and skin lotions 
affect the efficiency of filters. 
These oils and lotions are 
captured within the filter and 
reduce the capacity of the 
filter media to remove other 
impurities. Encourage bathers 
to shower before entering 
the pool. This improves filter 
performance and extends the 
time between backwashing 
and filter media changes. 

Make-up water control

Water must be added to the 
pool for a variety of reasons. 
These include water losses 
due to backwash, evaporation, 
splash, bather carryout and 
leaks. Discharged water is 
automatically replaced with 
fresh water through the 
balance tank, by a float or 
solenoid operated valve or 
manually through the use  
of hoses and manual valves. 

Minimise your water use before considering recycling systems, like this backwash water recycling system at Warringah Aquatic Centre. 
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