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Abstract

The concept of using recycled water for washing hireec was introduced as a new
end use. As there is a noticeable lack social resea understanding the general
public perceptions of this application, the resttestrategy survey was carried out at
some selective suburbs in Sydney with demogragiibalsed significant differences

of general, gender, age, education, and propejty ahd ownership.

The survey indicates that the majority in the comityuconsiders the use of recycled
water for washing machine is indispensable in vawcontinuing drought and the
associated water shortages. Given safety assusacdemonstration, recycled water

for washing machine has a considerable proportidimmthe responses.

The general level of knowledge in community cleamderstand that recycled water
is more environmentally friendly option, whereasnfr cleanness and public health
point of view, higher quality water is required be reused in washing machine.
Moreover, the residents reckon to have a small fanipre-treatment (point of use)

before recycled water entering washing machinehinagsure the quality and safety.



The survey also shows the major concerns for aleasito use recycled water for

washing machine are public health, water cleanardsvashing machine durability.
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1. Introduction

Pressure on the availability of Australian freshevatesources is significantly
increasing due to emerging climate change and ptipal growth factors [1]. Water
recycling is therefore considered vital in alleingt the demand on existing and
limited water supplies while helping to protect emng water sources from being
polluted. As an important element of water resouteeelopment and management,
the use of recycled water can help to close the Ibetween water supply and
wastewater disposal. In the Australian context, aleals on water utilities to develop
water recycling capacity and supplies are expetdddtensify. It is now recognized
that recycled water is a valuable resource thatpodsntial to free up potable water
supplies and recharge systems while improving theirenment [2]. Currently,
recycled water in Sydney is estimated at approeigdt5 billion liters per year from
a total of 450 billion liters of collected wastewatwhile approximately 41% of

recycled water is used to replace tap water use [3]



Recycled water has proven to be effective and ss@gkein creating a new and
reliable water supply. Non-potable reuse is a widelcepted practice that is likely to
continue to grow. The uses of recycled water shaxpgand further in order to
accommodate increasing needs of the environmenttanshtisfy growing water
demands. Urban water reuse has been hamperedwil@nof factors including the
lack of appropriate and uniform recycled water guaktandards, poor risk
management practices, and inadequate public eduocatesulting in limited
acceptance of recycled water by consumers. Althainghdisadvantage of water
recycling exists due to additional costs of wastew&eatment, storage, additional
pumping, separate distribution system, additionahagement and increased health
risk etc., in many cases, these additional costg Inearecovered over time through

water savings, free capacity of water and sewalgasitnucture etc. [4, 5].

With a country of 20 million people, Australia pecjs a 33% population increase in
urban areas by 2030 [6]. As a result of this paputagrowth, a serious shortage of
catchment capacity for water supply is developimgaastal cities. It is estimated that
even if Australia were to cut per capita water bge7% and one-quarter of new
suburbs were to use recycled water for outdoowiéies and toilet flushing, the
country would still face a shortfall in supply 00@ GL by 2030 [7]. At present
recycled water is mainly used for irrigation andetiburinal flushing or car washing
but not for laundry use. According to statisticgshe NSW State of the Environment
Report [8] on typical water usage in Sydney metlitgoo households, laundry use
requires up to 20% of total water consumption. keasgale municipal recycled water
schemes, such as those of the Rouse Hill Developea (RHDA) and Sydney

Olympic Park Authority (SOPA) traditionally provideecycled water for outdoor



garden use and toilet flushing at a total savingpgroximately 35% of potable water
use. The addition of washing machines to recycledewend use is estimated to

increase this value to 45%.

Although some previous surveys showed the positesponse for recycled water
concept by public, there were some failure projémtsecycled water even they were
initially supported by local communities. These tjgatar failure cases have been
investigated and analysed by Melbourne Water [2] ®Water Corporation of WA

[10]. From their reports, the key factors to explthe failures were found to be: (i)
disgust or “yuck” factor, (ii) perceptions of risissociated with using recycled water,
(iif) sources of water to be recycled, (iv) issdelooice, (v) trust and knowledge, (vi)
attitudes toward the environment, (vii) environnanjustice issues and cost of

recycled water.

The inclusion of recycled water as cold water sygpt washing machines into the
range of non-potable water end uses in dwellindsalow additional wastewater to
be recycled. However, government agencies or wateghorities can only fully
implement this end use until all remaining quesiorcluding both of scientific based
evidence and ultimate customer acceptance isseagsolved. Thus, this study aims
to provide a resident’s strategy survey and evelnaif the use of recycled water for

washing machines.



2. Methodology

Education leaflet

Prior to formulate the survey questionnaire, ancatlan leaflet was established to
provide the fundamental knowledge regarding recyelater on the issues: (i) What
are recycled water, drinking water, grey wateryratavater and groundwater?; (ii)
Why recycle water?; (iii) How safe is recycled wate(iv) What are the potential
risks associated with recycled water?; and (v) Whzest recycled water been used in
Australia to date?. This leaflet aims to enhandalipwnderstanding and knowledge

before they complete the survey.

Survey guestionnaire

The survey questionnaire was designed to covefotlmaving topics:

* The community is familiar with the concept of yeled water

* Level of community support for the various uséseaycled water

« Community concern, risk perception and trust

« The impact of impartial communication on peopleisws about and support for
recycled water.

« Extent of concern about water shortages

« Willingness to use recycled water for washing hiae

» Extent of concern about recycled water side ¢ti@the washing machine.

 Association of recycled water with various attités

* Views on the price of recycled water and its ictpgan water consumption



Survey approach

The survey was conducted in representative subofrimerthern, southern, western
and eastern Sydney (Table 1). Respondents frontéiesuburbs accounts for 1/3 of
the population, and the remaining were distribuéednly from the other regions.
Most of the people interviewed were from 20 to 4@ang old, accounting for more
than 75% of the surveyed population (Figure 1). Thspondents’ occupations
covered various areas, such as IT, finance andnéssi education, health,
engineering, accounting and counselling. Retiredl lrmusewives also contributed to

12% of the population as the survey was mainly aotetl in shopping centres.

The survey was conducted among 223 people by dirgetview and online
questionnaires. The respondents were then catedotiz different age groups,

suburbs and backgrounds.

Table 1
Summary of surveyed suburbs
East Darlinghurst, Surry Hills, Mascot, Clovellyingsford, Kensington,
Coogee, Maroubra, Port Botany, Kingsford
North Milsons Point, Artarmon, Willoughby, Northtge, Lindfield,
Cremorne, Chatswood, Epping, West Ryde
South Penshurst, Sydenham, Rockdale, Kingsgrowae8and,
Hurstville, Wolli Creek
West Enmore, Newtown, Marrickville, Canterbury, Ratown,
Paramatta, Strathfield, Newington, Croydon Parkcbmbe,
Earlwood, Fairfield, Burwood, Merrylands
Sydney Ultimo, Glebe, Redfern, Chippendale, Pyrmont
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Fig. 1 Percentages of respondents from differegibns around Sydney

3. Survey results and analysis

Concern about water shortages

Views on recycled water should be looked at théépamind of general concern about
current water situation. To measure how promineatewshortages are relative to
other present social and environmental mattergicgaants were asked to consider a
set of seven issues and to indicate which the bigbencern to them is. Table 2
summarizes the seven issues and the percentagem@htboned them as the first
concern for the total sample. The results indicdbed water shortages are the most
conspicuous area of concern, rated by 55% of relpus, and are much ahead of the
next most important issue — health services (raedfirst concern by 13% of

respondents).



Familiarity with the concept of recycled water

Table 3 shows responses to a question which askeplgto describe the level of
their knowledge on recycled water. Most of the peapterviewed admitted that they
know very little to quite a bit on recycled watdihe majority agreed that recycled
water should be a prerequisite for dealing withewahortages. Besides, people who
claim to know a lot or quite a bit about recycledter are more likely to be among: (i)
males rather than females, (ii) people with higbcadion and (iii) people who live in

house rather than those who live at unit or apartme

Table 2
Percentage of respondents who mention each isdustasncern

% of the total sample

Water Shortage 55
Health services 13
Climate Change 11
Drugs 6

Public Transport 6

Terrorism 5

Air Pollution 3
Table 3

Familiar with the concept on recycled water

Percentage %

A lot 11
Quite a bit 22
A little bit 56

Nothing 10




Willingness to use recycled water for washing maehi

In all the suburbs, more than 60% participants ettppsing recycled water for
washing machines. About one-third of people aié iatlecisive and less than 10%
against the idea (Figure 2). However, there aresigaificant different opinions
between gender and education level. Among the haldg@ersonal, non-food related
purposes, washing clothes in recycled water hasentlban 55% to the largest
proportion of respondents. Just less than one dralfvery willing to use recycled
water for home pools and about one third are valyng to use it for showering or

washing purposes.
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Fig. 2. Opinions of respondents in different sulsurbSydney

Concern with aspects of the use of recycled watarash clothes

Table 4 indicates that about % of people respotig&idhygiene, smell and health are
their most considerable concerns. About 1/3 of oedpnts worried about

discoloration of clothes while the rest care abdutability of washing machines,



water quality and cost. Approximate half of the jpleointerviewed said they would
feel more secure if having a small unit for preatneent. On the other hand, one third
want to watch a known scientist to confirm the wajgality before use while another
third said they would accept to use recycled wdtknowing other cities are safely

using it too (Table 5).

Table 4
Respondents’ concerns over using recycled watew&shing machine
Concerns %
Durability of washing machine 13.4

Discoloration 26.2

Health 57.0

Hygiene, smell 73.8

Cost 16.3

Water quality 11.0

Table 5
Further conditions to consider using recycled waiewashing machine

East West North  South
- Having a small unit for pre- 62 36 60 49
treatment to assure the quality and
safety of the water

- Knowing that people in other cities 26 38 40 46
use recycled water for washing
machine

- Being told that the water situation 14 15 13 28

iS SO severe that we have to use
recycled water

- Watching a known scientist 26 34 60 28
confirming it
- Knowing that it will be combined 19 5 17 8

with the existing water supply

Views on the price water and its impact on consimnpt

The opinions of respondents on the cost of recyalater for washing machine are
distributed evenly (Figure 3). One third expecteel ¢ost would reduce. Another third
anticipated think the cost would increase due w@ifistallation and treatment cost.

The remaining said the cost would remain the same.



A considerable proportion of the participants (488é)ieve that if recycled water is
introduced for washing machines, people will userenwater, while 42% suppose
that the introduction of recycled water will have impact on water usage and only

11% think people will use less water.

When being asked whether it is worth to installyoded water system if it is costly,
more than 50% agreed in saying it is good for theirenment and would be the
alternative for limited water resources. About 2@¥pose against the recycled
schemes and suggest the money should be spentailsog else or worry that the

cost would be charged from consumers (Table 6).
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Fig. 3. Expected cost of recycled water for washmraghine

Table 6
Opinions of respondents on the benefit of instglliecycled water system for
washing machine

Answers Percentage %
Yes, its good for environment 58
Yes, to have more water resources 41
No, money should be spent comething else 12

No, it would cost more on consum 8
Other reasons 1




Demographically based significant differences

General: Majority of participants stand out in theesponse to the survey more
mention water shortages as their first concern aedextremely worried about the
water situation. They are more than willing to weeycled water for many of the
purposes and more associate most of the recycleat ¥oa washing machine with the

positive attributes and fewer with the negativelaites.

Gender: More females than males express concentt aboycled water for washing

machine and other various aspects.

Age: There is a tendency for older respondentsetéess concerned about aspects of

recycled water than younger ones.

Education: The higher level of education, the sjerrtendency to support the various

aspects of recycled water.

Property style and ownership

There is a tendency for more respondents who hveouse are more likely to know
about recycled water than those who live in uniapartment. The property owners
believe that they will intend to use more watemtipeople who rent the property if

recycled water scheme being introduced.



4. Conclusion

The significance of public acceptance for a sudaksecycled water scheme is
widely recognized. However, there is a noticeabék| social research in
understanding the general of public perceptionsvatier reuse in washing machine
and some other critical factors associating the&cigion making processes. The
survey indicated that the majority in the commuratynsider the introduction of
recycled water for washing machine to be expectadew of continuing drought and
the associated water shortages. The major conéermmiblic to use recycled water
for washing machine are public health, water clessrand machine durability. Thus,
recycled water quality is one of the most importactors which can affect the public

perception on the application of this new end use.

Since this work is just a preliminary resident’sagtgy survey, further investigations
are necessary to focus on the topics of: (i) sfraseto understand public perception,
(i) identification of the critical factors colleetl from public’'s concerns, (iii)
investigation of how apparent technology advantagessing recycled water can
facilitate people’s decisions to use recycled wdterwashing machine, and (vi)
understanding of possible environmental issues hwvban affect people’s willingness
to use recycled water. (iii) investigation of theler of belief in relative water
authorities and scientific understanding in peapleidgment making processes to
either for or against the use of recycled watemfashing machine, (iv) conclusion of
different ways and situations where factors suclhesdth, environment, treatment,
distribution and conservation issues can influgreeple’s acceptance to use recycled

water, (v) investigation of how apparent technol@gvantages in using recycled



water can facilitate people’s decisions to useclketywater for washing machine, and
(vi) understanding of possible environmental isswdsich can affect people’s

willingness to use recycled water.
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