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Abstract

1. Water quality is a major problem in rural areas kufth developed and
developing countries. One of the reasons is renegewhich makes it difficult
to collect samples for transport and testing iralaoratory usually located in
cities. Only an onsite method that is affordabld ample to conduct will be
suitable for remote locations. The$imethod meets both these criteria. Many
Aboriginal communities in Australia are in very reta locations and only some
communities receive regular testing of their dnivgkivater. This paper describes
the procedure adopted for introducing theSHmethod to Aboriginal
communities, the outcome and the challenges indolweits implementation.
The HS water test kit was prepared containing informmatioaterials, HS
bottles, disinfectant, data recording sheets andesmories. Information
materials included a video and a booklet. The Apbpal communities were
contacted to obtain their support, willingness &otigipate in the study and for
permission to conduct the study. The trials wenedoated in 15 communities.
Initial visits to communities in Western Australigere conducted to explain the
method, and for those in other States, it was donehe Aboriginal Health
Workers of the respective communities. The comnmegitvere asked to test
their drinking water fortnightly and send the résub Murdoch University. All
communities showed great interest initially whiébmdy faded. Regular testing
depended on the Health Worker. The communities lilaat a Health Worker

who is aware of the importance of regular testddooted the tests and results



were sent. But for all other communities constafibiv-ups were required. The
study suggests ways of improving implementatiorraftine water testing in

these communities.

Keywords: Remote communities, H>S method, implementation, on-site water test

kit.

Introduction

Microbial quality of drinking water is a major priein in rural areas of both developed
and developing countries. In Australia, many Abiord) communities are located at
very remote locations such that accessibility imaor problem. Low quality water is
often continually consumed in these communitieslat®on and severe unpredictable
weather patterns as well as distance from laboestaffects the frequency of tests.
Western Australia has about 260 discrete Aborigomshmunities; many of these have
satellite communities which are often called otistes. Of these communities 56 have
regular bacteriological testing carried out at feasce a month. From among the
communities in Western Australia, 64% do not regeivonthly bacteriological testing
from Government funded sources and 75% do not heater disinfection facilities
(EHNCC, 1998). This testing is usually carried duyt a trained service provider,
contracted by the State Government. There aredocih service providers in Western
Australia because of the vastness and differenetwelen the areas in the State.
Western Australia covers 2,500,000 sq km with amesed population of 1,832,008
out of which 58,496 are indigenous people (ABS,1300Previous studies have shown

that inadequate living conditions and poor hygistaadards in indigenous communities



around Western Australia resulted in infectious envatelated diseases being quite
prevalent (EHNCC, 1997, Healthabitat, 1999, Ngaran@ouncil Inc, 1987). In
Western Australia it has been reported that Aboabchildren who are under five years
of age are hospitalised for gastroenteritis atta saven times higher than that of non-
Aboriginal children (EHNCC, 1997). Regular testwigdrinking water for the microbial
guality would help to identify any contaminationat early stage so that some action
could be taken to prevent a disease outbreak. @mlgnsite method that is affordable
and simple to conduct will be suitable for suchakans. The HS method meets both

these criteria.

The HS method of drinking water testing has recentlyeneed wide interest as it has
many advantages than any other method for microtaasling of drinking water

currently available. Because of the use of sulphatkicing bacteria as an indicator
organism rather than the standard coliform bact@BlO, 1997), comparison between
these two methods can be confusing. The main @nsties in the fact that both

organisms have disadvantages as an ideal indioeganism. The presence of coliform
bacteria does not give a true indication of contetion from faecal origin particularly

in warm tropical waters (Townsend, 1992) and theeabe of coliform bacteria does not
provide complete safety indication as to the absariomany human enteric pathogens
(Peterson and Schorsch, 1980). Similar is the wétbethe HS method. The presence
of both coliform and the sulphate reducing bactémighe natural environment can

interfere with the use of these indicator organisms



However in spite of all these differences it hasrbreoted that in treated and maintained
drinking water supply systems theFmethod correlates well with the coliform method
(Nair et al., 2001). The requirement for an on-site and easfjrig method is more for
the remote areas where normal laboratory and stdn@st methods could not be
economically affordable for routine testing. linsthese cases that we need to weigh the
benefits and drawbacks of the method. Th& Fhethod, as it currently stands is not as
sensitive as the coliform test. Sensitivity andcdjmsty studies show, however, that it
gives a reasonably good indication of the presemcabsence of faecal contamination
and can be used for routine testing in places anditons where other methods are not

feasible (Naiet al., 2001).

The HS method is a suitable on-site method to test thetebiological quality of
drinking water in remote areas (Natral., 2001). The main advantages of the test are it
is cheaper and simpler than other on-site methadk as Colilert, Colisure and Del
Aqua, and the medium could be prepared and storthadwt refrigeration. The test can
be conducted by a local person in the remote corntgngiving economic benefit in
terms of avoiding the cost of transport, salaryeahnical persons and others involved
in taking the sample to the laboratory within thguired 24 hours apart from the more
expensive laboratory procedures. The Aboriginal mamities in Australia especially in
Western Australia because of the geographical tiondare located in very remote
places. Servicing all the 260 communities and ¢atias in Western Australia with
routine drinking water testing, for example, woblel a huge unattainable commitment
from the government. A project was designed todfiélial the HS method to

understand its acceptance by the community andidemde by the community in



conducting the test. This was based on laboratingiess on the sensitivity of the,8
method to test Aboriginal Community water samplesipared to the standard coliform

method (Nairwt al., 2001).

A National study was carried out as part of a miofanded by the National Health and
Medical Research Council to study the efficiencylaf HS method for testing water in

remote areas. In order to implement such a praedetailed program needs to be
established to ensure its smooth running whichuthe$ a scheme of negotiation with

local communities, training, management, feedbackracord keeping.

This paper describes the procedure adopted foodating the HS method to
Aboriginal communities in Australia, the outcomedathe challenges involved in its

implementation.

Procedure

Negotiation with communities

Selection of communities: The field trial was designed with the aim to ttiaé method
in at least 5 communities each in Western Austr&liaeensland, Northern Territory
and New South Wales. The Health Departments of States and Territory were
contacted to obtain their support, willingness &otigipate in the study, selection of
communities and for permission to conduct the studgespective communities. The
communities were selected based on the technivanéaiges of accessibility as well as
interests from the communities. The study was empthto the person responsible to

facilitate drinking water testing in Aboriginal conunities in the respective States.



Individual communities were then contacted to expthe project and the benefits they
could receive from the study. Permission was soughd obtained from each

community before conducting the trial.

Initially it was planned to conduct trials in 5 comnities in each State/Territory. There
was, however another trial going on in several comities with another on-site
method, the Colilert. The Health Departments ditl want to create confusion in the
communities with two different procedures introddicé&inally the HS trials were
conducted in 2 communities in New South Wales, IQimeensland, 5 in Northern
Territory and 7 in Western Australia. It was agrebdt each community would be
given the HS kit and 12 months supply of chemicals with noitoithl cost to the
community. If they wish to continue to utilise tmeethod the KS bottles can be

supplied at a cost of $2/ test.

Training

Information package and test kit

Information package included a booklet with largaejyaphic description of the
procedure to follow to conduct the test and a videplaining step by step the
procedure of testing. The information package wagared in simple language so that
any community member who was interested in testiogld be able to understand. The

kit included all the essential items to conductttst.

Incubator: Previous study has shown that a condemperature incubation is not

required if the room temperature is abové&nd below 42 (Pillai et al., 1999).



However as a precaution for the winter months awid nights when the temperature
drops below 2& in inland and desert places, a simple incubdtar would keep the
temperature above 35 was provided to the communities by modifying @y maker

(lan’s Yogurt Maker, 12V, 240 Watt) that can accoodate 5 sample bottles.

H,S bottles: The b5 medium was prepared as described in Riflal. (1999). The
sterile medium (5ml) was dispensed into 120ml lieldebottles. The bottles were sealed
to prevent any leak. The kit contained 12SHbottles sufficient to conduct monthly

testing for one year.

The complete kB water test kit (Figure 1) consisted of a videbpaklet, the incubator,

12 H,S bottles, disinfectant, towel, pen, match boxada&icording and result faxing
sheets in a 32 litre plastic storage container.hiylated spirit was prohibited in many
communities therefore they were asked to heat #terwap with candle for some time

before sample collection.

M anagement

The communities were visited and the procedure deasonstrated either by one of the
members in the group or by the person responsiam fHealth Department. We
encouraged as many people in the community to dtteis demonstration so that
people would be aware of the water testing praciibe Environmental Health Worker
in each community was asked to test the water saey#ry month and results faxed to
Murdoch University. If any contamination was notdtey were asked to let the

authorities know and have the problem resolvedwdts also suggested that if a



contamination was noted more frequent tests shioelldone and the people advised to
use only boiled and cooled water until the probleas fixed. It was also agreed that

additional bottles would be supplied if requiregfrof cost for one year.

Results

The feedback obtained from the communities is preskin Table 1. In a one year trial
in 16 communities across Australia, a total of parts were obtained. All
communities that were explained of the method apated its convenience and
simplicity. Most communities showed much interastially which slowly faded.
Monthly reports were rarely obtained even after mtallow up. The total number of

tests included testing water from different pottshe same period.

At the end of six months a general feedback wasdskbout the method. The
communities were confident about conducting thé lgstheir own and agreed that it
was a simple and affordable method. The communities responded were those who
sent regular test results. They indicated that theyld be happy to continue with the
testing however there was a general confusion abwutreliability of the method

compared to the tests conducted by the Health Drapat.

Discussion

The Remote Areas Development Group (RADG) at MundOaiversity tested a few
onsite methods for their efficiency for use in reencAboriginal communities.
Gawthorne and Mathew (1994) reported an unpubliskedk conducted in 1991 by

Turner and Mathew when they compared Colilert, Bglia, Millipore Oneuse unit and



Millipore dip slides for their applicability for @sin remote Aboriginal communities.
That study recommended Colilert as the most s@tablit is easy to use, interpret and
equally reliable compared to the method conducie8thate Health Laboratory, Western
Australia. It is a most probable number method (MEEsigned to differentiate and
enumerate total coliforms arilcoli from water samples in 24 hours. A colour change
from clear to yellow indicates the presence offoain bacteria. That work indicated
that the Colisure method which is also a portailest probable number method (MPN)
had a potential to be used as a suitable methoeimote communities. The advantage

of Colisure is the drastic colour change from y&lto red which is easier to interpret.

A field trial of Colisure test, was conducted by B@ in 3 Aboriginal communities in
Western Australia (Mathew and Ho, 1996). In spit@roviding a training session with
video and booklet, tests were not conducted atlaegutervals. That was then
ascertained to be due to the absence of operatotisei community. The feedback
obtained from this study also showed that reg@stirig depended on the interest of the
Health Worker. The tests were conducted more relguby the communities that had a
Health Worker, who is aware of the importance ajutar testing of drinking water

quality. For all other communities constant folloyys were required.

The main technical problem with Colilert and Cofesumethods were the short shelf life
of the media and the requirement of a constantedeigicubator to conduct the test. The
failure of the incubator due to various reasonedaéfd routine water test in many
communities. Therefore the ;8 method, the medium of which can be stored

indefinitely at room temperature and with a nortical incubation temperature was

1C



considered as a better option for successful impregation of water testing program in

remote Aboriginal communities.

The general feedback from the present study with H8S method shows that all
communities were very confident about the procedun could conduct it without any
external support once it was explained. There wasneunity participation in the
communities that tested the sample regularly asymanple were aware of the test and
its procedure. With the currently practiced Stadddtethod, the water sample is
collected by personnel from (or contracted by) ieslth Department, sent to and is
tested in the State laboratory in the capital ditymost instances the people in the
community are not aware about the importance, reqents or results of the tests. The
participation of the people in the community intite$ the drinking water will be
beneficial when they become aware of the importasfdeeeping their drinking water
uncontaminated. In most cases contamination noynoatturs after it is distributed and
there is no facility to check the quality at theimtoof use. The BS5 method being
affordable and easy to conduct can be used inighaav households if any problem of
contamination is suspected. The present trialdat@ny problems because of the
remoteness of the communities. There is a needalkenfrequent visits at the early
stages of the trial to encourage and inspire tmenconity to conduct the test. Because
of the extensive travel required and the finaneigense involved, after the initial visit
only follow ups in the form of fax, email or thraugelephone was feasible. This would

have contributed to the reduced testing frequency.
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The Remote Areas Development Groups at Murdochddsity conducted a field trial
of the Colilert method in 20 communities from JdI996 to June 1998 (Ryaat al.,
2000). The use of Colilert was influenced by theger shelf life of test chemicals. That
study received feed back from some communitiessianally with less than 10 reports
over the trial period, of which 4 communities resged just once. Only one community
responded very well with 22 reports. It was noteat £ven after repeated follow up no

test results were obtained from 6 communities at study.

Furthermore most of the test results showed negatesults which gave them
confidence about the safety of the drinking watealiy and therefore reduced their
interest in continued testing. In cases where pesitesults were obtained they were
keen to take action and authorities were informeouathe problem. Another reason
for the slackness in regular testing may be beceas®# communities where this trial
was conducted had their drinking water tested Iyesother service agencies. The high
number of positive results of samples tested inmamities in New South Wales could
be due to the heavy rains prevailing during theetiaf water sampling resulting in
drinking water contamination. However, in most casef positive results the
communities informed the authorities about the aombation and remedial measures

were taken.

Regular monthly testing as recommended was not wxed by any of the

communities. The reasons noted were the people wdre given the responsibility

often moved from the communities during the periodthey lost interest after a few
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initial tests. It was also noted that there wagegal confusion about the sensitivity or

comparability of the k5 results with the Coliform results obtained withey methods.

The implementation of the 48 method in remote and rural communities elsewhere
the world may face different problems dependingtlom local government policies,
regulations, availability of other testing methodsmmitments from the people and
accessibility of the area. However in general thedys revealed that in order to
implement routine water testing facility in a rul remote community, the following
factors should be considered.

1. Water testing should be a paid job for a resipsmperson in the community.

2. The responsibility could be entrusted to differgpeople in the order of

availability such as the school teachers, Commuityse or Health Worker so that

if one person is unavailable test can still be done

3. Continued communication with the communities doeck whether regular

testing is conducted.

4. Meeting with the water testing group in the counity at least twice a year to

discuss any issues of water quality problems andems.
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Fig 1. The H,S water testing kit
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Table 1. Details of the H,S test conducted by Communities over one year

Community Total tests conducted Positive Negative
Western Australia 34 7 27
Community A 6 0 6
Community B 2 0 2
Community C 2 2 0
Community D 4 4 0
Community E 8 0 8
Community F 10 0 10
Community G 2 1 1
Northern Territory 22 0 22
Community A 7 0 7
Community B 6 0 6
Community C 3 0 3
Community D 1 0 1
Community E 5 0 5
Queensand 5 1 4
Community A 5 1 4
New South Wales 10 9 1
Community A 4 4 0
Community B 6 5 1
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