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1. Introduction

The impact of increased urban development on demands for potable water supplies is being
recognised throughout Australia. Within Southeast Queensland a number of Local Authorities have
recognised the potential for shortfalls in water supply unless suitable measures to manage demand
and/or alternative supplies can be identified and implemented.

Requirements for water cycle management within urban areas are being increasingly imposed as new
development takes place. In support, suppliers of water management technologies are beginning to
respond to the increased awareness of water cycle management. Many of the techniques available for
water demand management in detached housing development are familiar and technically simple to
implement, such as water sensitive urban design, stormwater capture and reuse, and roof water
capture and reuse.

Apartment complexes generally have smaller roof areas per residence for capture of roof water than
urban subdivisions, with limitations on suitable areas for treatment and storage of captured water.
Similarly, with a dominance of smaller landscaped garden areas over lawns, apartment complexes
have fewer suitable areas for irrigation of captured stormwater or treated grey water.

These limitations present a number of challenges for sustainable water cycle management. This paper
provides examples of the use of appropriate technology to in achieving a greater degree of water
demand management in apartment complexes.

2. Domestic Water Use

The Brisbane City Council provides details of the quantity of water used in various domestic
applications (Table 2.1) with the figures for indoor use equally applicable to apartments as they are for
traditional housing.

Table 2.1: Domestic Water Use Figures

Use or appliance Average flow rate | Average total water used
Shower with normal shower
rose 15 litres per min 120 litres per shower
(8 mins)
Shower with water-saver
rose 8.5 litres per min 68 litres per shower
(8 mins)
Single-flush toilet 12 litres per flush (120 litres per day
Dual-flush toilet 6 or 3 litres per flush|40 litres per day
\(/tvvaifllgg)machlne 40 litres per wash |40 litres per wash
\Washing machine 170 litres per wash (170 litres per wash
(top loader)
\Washing machine 80 litres per wash |80 litres per wash
(front loader)




20 - 50 litres per

Dishwasher
load

20 - 50 litres per day

Cooking, cleaning and
drinking
Brushing teeth
(water running)

10 litres per minute (150 litres per day

5 litres per brush 40 litres per day

10 - 20 litres per

Bath 50 - 150 litres per bath

minute
Sprinkler/hand-held hose 10. - 20 litres per 2000 litres per day
minute
Drip system 4 litres per hour 96 litres per day
Hosing path/driveways 20 litres per minute [200 litres for 10 minutes
Washing the car 10 - 20 litres per 100 - 300 litres per car
(with hose running) minute wash
Filling a swimming pool Up to 55,000 litres

(BCC, 2004a)

These figures indicate that the greatest use of domestic water occurs outside the home, in areas such
as garden maintenance, and activities such as washing the car. However, in an apartment complex,
much of the ‘outside maintenance’ is the responsibility of a body corporate, and a comparison of water
use statistics in New Farm (which has a significant proportion of units and apartment complexes)
between detached houses and units, as provided by the Brisbane City Council, confirms a reduced
level of water use per household in units and apartments (Figure 2.1).

Figure 2.1: Comparison of water use in detached houses and apartments/units in New Farm
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(BCC, 2004b)

The figures show significantly lower water use per household in unit and apartment housing than in
detached housing. However, the figures in Table 2.1 also indicate that the three most significant water
uses (without water demand management technology) inside the home are:

Showering;
Toilet flushing; and
Clothes washing.

Given that a modern medium to large scale apartment complex may have as many as 200 individual
apartments (over an area that otherwise might have only 20 detached homes), any reductions in
average water use per household (through limited outdoor demand) may be negated by the increased
overall consumption of water through the increased number of ‘households’. It is for this reason that



the use of technologies for water management is just as significant in apartment living as it is in
detached housing.

3. Water Management in Apartments

Based on the above figures for water use, it can be seen that through the use of appropriate water
demand management, there are potential savings (in actual water use and the cost incurred) to be
achieved for domestic water use in apartment complexes. These reductions may be achieved through
two main mechanisms:

Provision of alternative water supply; and

Reducing the actual amount of water used.

3.1 Alternative supply

In an apartment complex, alternative water supply for domestic household use may be provided
through capture (and treatment) of rainwater from roofs, or from reclamation and treatment of
greywater (with a range of possible non-potable uses). Re-use of blackwater inside the home is not
advisable, even after treatment and disinfection.

In a detached housing situation, there is usually sufficient suitable space available in each allotment
(eg under the house or deck areas, or in the back yard) to locate a suitably sized tank or tanks for
storage of captured rainwater. Alternatively, a group of smaller tanks may be able to be provided to
supply a number of households, such as in a group titles or townhouse complex.

3.1.1 Rainwater capture

Rainwater is available for capture from roof areas, and generally suitable for domestic non-potable
applications, while stormwater can be captured from hardstand and other areas and is suitable for
reuse in landscape irrigation, hosing down of rubbish bin areas, and other outdoor applications. Figure
3.1 illustrates tank size requirements calculated from information provided by Polyworld, a locally
based rainwater tank supplier. Based on:

rainfall estimates for Brisbane,
an interval between rain events of 1 month, and
a roof (or similar) collection area of 150m?,
the figures indicate a potential daily yield of 750 litres and a required storage capacity of 23000 litres.

Figure 3.1: Potential rainwater storage requirements
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As the opportunities normally available in a detached residence cannot be easily implemented in an
apartment situation, in order to gain the greatest potential benefit from opportunities for capture and
storage of water, alternative storage options may need to be explored, including the following:

Flexible storage that fits into ‘dead space’, such
as structural voids, under internal staircases, or
small internal spaces;

Use of modular storage to fit into small spaces,
which can be joined together to form ‘fences’ or
partitions, or mounted to walls and/or ceilings in
basement carparks;

dular tanks H

I APARTMENT 3
PARKING

3

Green roofs, with combined benefits including
increased water storage capacity, visual amenity,
and insulation;

SWUE Conference Paper Aug 2004_Apartments 4



Porous pavements, allowing for infiltration into
subsurface detention areas (eg Atlantis) ;

Sub-pavement (storage below ground level
paved areas); or

Sub-landscaping storage (storage within raised

planter boxes, or under landscaped areas).
Porous pavement

Atlantis Modular

Raised planter boxes

Custom constructed storage, such as basement
tanks, or constructed into support columns or
cavity wall spaces.

3.1.2 Treatment and reuse of waste water

The Home technical manual, produced by the Australian Greenhouse Office identifies the following
figures for production of domestic waste water from a typical home.

Table 3.1: Quantities of wastewater produced in the average home

(AGO, 2004)

Typically, with suitable water quality treatment and disinfection greywater is suitable for reuse in
domestic applications for toilet flushing and clothes washing. Within the home, these are two of the
biggest users of water that normally comes from metered potable supplies. Based on a three-person
household, the reuse of greywater for toilet flushing has the potential to save approximately 65 litres of
potable water every day.

In addition, the use of treated greywater for clothes washing (in the washing machine) has the
potential to save between 40-170 litres of potable water for every wash load. Lastly, greywater is
suitable for reuse in landscape/lawn irrigation, with potential reductions in the level of demand on
metered (potable) water supply.



However, the reuse of greywater also brings about requirements for the following:
Separation of greywater and blackwater streams; and

Suitable treatment and disinfection, (which in apartment complexes may be limited by
availability of space).

Greywater can be directly diverted from the shower or bathroom sink drains for re-use in the toilet
only, as it can contain significant numbers of pathogens, which spread disease. However, it should not
be stored for more than a couple of hours before re-use or disposal to sewer, as it may begin to turn
septic and smell. When reusing greywater for clothes washing discoloration of clothing from dissolved
organic material may be an issue.

The potential for greywater reuse in an apartment complex is therefore dependant whether the
following can be addressed:

Separation of greywater from blackwater;
Treatment and storage; and

Provision of an economically viable system for reticulation of treated greywater back to apartments
or to other potential reuse areas.

In an apartment development, depending on the scale and number of apartments, it may be possible
to separate and treat greywater in each unit (smaller developments), or to provide a centralised
system such as those used in commercial or hotel/motel accommodation. Both applications require
that separate reticulation systems be provided for capture and delivery of waste water pre and post
treatment, which will incur additional capital costs. Treatment systems require periodic maintenance,
and in a large scale high density apartment complex, individual residents may (quite rightly) be averse
to a wastewater treatment system in their home.

The implementation of greywater recycling in an apartment complex would lend itself to dual
reticulation of wastewater from each unit, with a centralised treatment system in a basement or other
suitable location onsite. The most realistic reuse option in this instance would be for irrigation of
gardens rather than domestic reuse, as the cost of another system of pipes to deliver treated water
back to each apartment would be restrictive. However, in a smaller scale development such as a
townhouse complex or similar, maintenance issues aside, individual treatment systems and
reticulation of treated wastewater for domestic reuse may still be viable, given increased availability of
outdoor space for the treatment system/s, and the reduced overall capital cost incurred by installing
appropriate infrastructure in each unit during construction.

3.1.3 Treatment Systems For Indoor Re-Use

Treatment of greywater for domestic reuse generally requires three processes:
Coarse filtration to remove larger particles;
Finer filtration, using a commercial sand filter or similar; and
Disinfection to remove pathogens.

Without considering any constraints associated with individual applications, there are a number of
methods and systems for disinfection of greywater which may be suitable for use in apartment
complexes. Chlorine based systems are the most common method available - for example Aerated
Wastewater Treatment Systems (AWTS) require chlorine pellets. However, there is an increasing
awareness that chlorine disinfection has the potential cause adverse environmental impacts.
Subsequently, a number of alternative treatment methods are becoming available, including ultra-
violet (UV) or ozone disinfection in place of chlorination, and more recently, treatment through
electrolysis.



Known as ‘Electroflocculation’, this process provides an alternative technique for the removal of
pollutants from greywater (with the additional potential for application in treatment of captured
rainwater, incoming potable water and as an alternative for swimming pool chlorination/filtration
systems). The process involves the application of an electric current to sacrificial electrodes located
inside a storage tank, or alternatively ‘inline’ (Figure 3.2) in a purpose built chamber through which the
water flows (sufficiently slowly to allow adequate contact time for proper treatment) (Robinson, V.
2000).

Figure 3.2: Inline electroflocculation unit

The electric current through the anodes generates a flocculating agent (as well as gas bubbles), which
combines with the pollutants in the water to be captured by the rising gas bubbles. The result is that
pollutants removed from water either float on the bubbles, or sink to the bottom of the chamber,
allowing for removal later. Additionally, any water used to remove the pollutants can be reprocessed
(Robinson, V. 2000).

Through electroflocculation it is possible to treat waste water for a much wider range of pollutants than
any other single technique, including diverse pollutants such as clay and humus, bacteria and algae,
phosphates, textile dyes and other colouring agents, heavy metal cations, emulsified fats, oils and
greases. The system has significantly reduced capital and operational costs, and requires almost no
use of chemicals, other than to control water pH. Technology improvements have resulted in a
relatively long operational life for the electrodes.

3.1.4 Reuse of fire test water

In large apartment complexes, fire and safety requirements stipulate regular testing of the internal fire
fighting system, which may use up to 10000-15000 litres per test — water which is generally not
captured and is simply disposed of to sewer. Given storage capacity is available, this water may be
captured for use in non-potable and other applications, as per rainwater and/or greywater.

3.2 Reducing water use

While opportunities to source water from alternative water supplies such as rainwater capture and
greywater treatment and reuse provide significant opportunities for potential water use savings, in a
high density apartment situation, difficulties in providing sufficient space storage for treatment and
storage may reduce its viability. Additionally the additional cost of pumps and pipework (which may
actually duplicate the systems for potable supply) may also be restrictive. Subsequently in an
apartment situation, the simplest and easiest ways to achieve reductions in water use are through
replacing standard inclusions (such as major water-using appliances and fixtures) with efficient
alternative items, to achieve overall savings.

Whitegoods

Washing machines - efficient clothes washing machines use half, or less than half, the amount of
water used by older appliances. Market demand and increased purchaser awareness are having
an impact on the affordability of these items, and significant savings can be provided (info from
database). Additionally, there are a number of locally based manufacturers/suppliers such as
Fisher & Paykel who are becoming well known for achieving good levels of efficiency in their
products.



Dishwashing machines — while water use figures and capacities vary, efficient dishwashers
typically use slightly less than half the volume of water used by existing dishwashers. At present,
the more efficient models (many of European design, but some manufactured and delivered
locally, such as Fisher & Paykel) may be slightly more expensive than the commonly sold
standard models. However, after a payback period of typically less than one year, the more
efficient models have been demonstrated to generate consistent cost savings for customers.

Bathroom fittings/water fixtures

Toilet fixtures - typically the largest single water using fixture in the home, benefits can be
achieved through the use of 3/6 litre dual flush toilet cisterns which offer up to 50% savings (up to
18 250 litres) compared to a standard cistern, and even greater savings where they can be
connected to rainwater or treated greywater. The price of 3/6 litre per flush fixtures has dropped
significantly in recent years. Mandates in southern Australian states require the use of water
efficient fixtures, and in general the replacement of older, existing toilets offers many opportunities
for cost savings.

Showerheads — Water efficient AAA rated showerheads have improved greatly over the last few
years and are now available in many styles including massage features. Costing on up to $70 per
unit while providing on average between $600 - $1800 (per item) over 15 year period, water
efficient showerheads also reduce hot water requirements (a big help to households which
occasionally run out of hot water), and consequently, have the additional benefits of reducing the
cost of heating the water.

Ring Mains — A ring main provides savings in water use by ensuring ‘instant’ availability of hot
water. A ring main is a system by which hot water is constantly (slowly) circulated, so that when
the hot tap is turned on, there is no need to wait for the residual pulse of cold water in the pipe to
discharge before the hot water comes on. A ring main system has the potential to save up to
25000 litres of water per annum in the average home.

Tap valves — As an alternative to water efficient fittings, it is possible to fit internal tap valves which
will provide for AAA rated water efficiency, such as those produced and supplied locally by
Aqualoc. These items replace the standard tap valves in any application (bathroom, laundry and
kitchen, except flickmixers), and have the dual benefit of being suitable for new apartment fitouts,
as well as easily retrofitted to water outlets in existing apartments. At a cost of around $30 per tap
set, they have the potential to provide up to 84% savings in water use (eg water loss through
leakage) and have up to 5 years guarantee when professionally installed. While the capital cost is
slightly increased, these items have greatly extended life and reduced replacement requirements.
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Based on the figures for domestic water use in Table 2.1, and some simple assumptions about
showering, toilet use, and wash frequencies, Figure 3.3 shows the water potential savings from
efficient water appliances and fittings, compared with standard items, in a two bedroom apartment (no
consideration of outdoor water use).

Figure 3.3: Domestic water use comparison - standard vs efficient (two person household
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This demonstrates that the use of efficient fittings and appliances has the potential for significant
savings in water use, even in a two person household such as an apartment.
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Other areas

Although each individual household in an apartment complex may not have its own ‘backyard’ to
maintain, common garden areas, lawns and landscaping will generally still require watering and
maintenance. Provided the issue of storage space can be addressed, these areas present the
opportunity for water use reductions through captured rainwater or greywater, or through the use of
technology which provides for watering only when it is required.

Automatic outdoor irrigation systems may be controlled with a timer which provides for automatic
watering in the evenings when residents’ demand for the spaces is reduced, and the impacts of
evaporation are minimised. An even greater level of water use efficiency can be achieved through the
use of an inexpensive moisture sensor which ensures the system does not operate unless watering is
actually required.

4. Conclusions

Apartment complexes therefore provide a wide range of opportunities for reduction of water use, many
no different from the solutions available in a standard detached home. Issues such as the availability
of sufficient space for storage and treatment of alternative water sources may require innovative
storage solutions, but these are not insurmountable difficulties, and a range of storage options may be
available, dependant on the amount of water able to be stored, and opportunities for reuse.

Water demand within the home can be achieved through the use of efficient fittings and fixtures, which
may represent a relatively small additional capital cost, but provide significant opportunities for water
savings (and associated cost savings for metered supplies) in the longer term.

At present, water as a resource is often undervalued in economic terms, however, the actual costs of
treating and supplying water are gaining greater recognition, as is the need for its sustainable use.
This paper has presented a number of possible options. In successfully implementing them, the
challenge will be for architects, designers, and project managers to adjust their design and project
costing processes to cater for these options early in the project rather than later, as the cost of
retrofitting can be significantly greater than the cost of designing for water efficiency in the first place.
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