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Abstract
Recent studies which have implicated mains supply water as a source of gastroenteritis (Payment et al, 1991; 1997), have ramifications for water supplies in Australia. This is particularly so for those water supplies in rural or semi -rural communities where the source water is often of a lower quality and its treatment limited. 

Rainwater collected and stored in tanks on domestic premises is an important source of potable water in South Australia. However knowledge about the risk to health from drinking tank rainwater is limited. Potential sources of contamination include faecal material from birds, rodents, possums and other animals; accumulated fallout from air pollutants; breakdown products from roofing material, and organic debris from overhanging trees. The focus of this study is the microbiological quality. A number studies of tank rainwater have indicated the water quality to be below guideline values for indicator organisms (Fuller et al. 1981; Thomas and Greene 1993; Edwards 1994). Cryptosporidium and Giardia cysts have been detected in tank rainwater in the Virgin Islands (Crabtree et al, 1996). Tank rainwater has also been implicated as a cause of an outbreak of gastroenteritis in Trinidad (Koplan et al 1978).

Introduction
The data presented here forms part of a larger study to assess the microbiological health risk associated with tank rainwater consumption. Before examining the health impacts of rainwater use it was first necessary to determine the extent of use of tank rainwater and to clarify regional differences in use across South Australia. 

Aim:

To identify the main sources of water used for drinking and cooking, and to determine the extent of use of water from rainwater storage tanks. 

Methods:

In 1996 a sample of 4500 telephone numbers was randomly selected from the Adelaide and country regions electronic white pages telephone listings. Within each household, the person who had their birthday last, and was eighteen years or over, was interviewed using a computer assisted telephone interview system. The questionnaire included questions on the main sources of water for both drinking and cooking used in the household and the amount consumed per day for cold and hot drinks and cooking.

Of the initial sample of 4500 households, 3014 interviews were completed. There were 532 ineligible for sampling: 359 had telephone numbers that were not connected, 135 were non-residential numbers and 38 were fax/modem numbers. With an eligible sample of 3968, a response rate of 76.1% was obtained. 

Results:

Sources of water
Respondents were asked to nominate the main source of water used for both drinking and cooking within their household (Table 1). Tank rainwater was the main source of water for drinking, whereas public mains supply was the main source of water for cooking.

Table 1 Main Sources of Water for Drinking and Cooking in South Australian Households


Source of Water
Drinking
Cooking



n
 %
n
%




(95% confidence interval)

(95% confidence interval)


Rainwater only
        1271
   42.2

 901
 29.9

                                  (40.4-44.0)
              (28.3-31.5)



Public mains supply
        1215
40.3

1939
 64.3




Only

(38.5-42.1)

  (62.6-66.0)



Bottled or spring water        421
14.0
  60

   
  2.0




(12.8-15.2)

(1.5-2.5)




Rainwater & mains supply    58
 1.9
58
  
  1.9




 (1.4-2.4)


 (1.4-2.4)



Ground or bore water
          14
 0.5
21

  0.7




(0.3-0.7)


 (0.4-1.0)


River or lake
                      13
     0.4
19

  0.6




                   (0.2-0.6)


 (0.3-0.9)


Rainwater and river or lake
   0
      0
  3

  0.1







 (0.0-0.2)


Other sources1
                       22
    0.7
13

  0.4




(0.4-1.0)


 (0.2-0.6)




1. other sources includes a mixture of water sources such as bottled and mains, rainwater/spring water, and distilled water. For cooking it includes no cooking.

Water type for drinking by region, as categorised by the source of public mains water, is shown in Table 2. In rural areas the primary source of drinking water was rainwater; overall 81.5 per cent of households used rainwater as their main source of drinking water compared with 27.7 per cent of households in metropolitan Adelaide. For cooking, 70.1 per cent of rural South Australian households used rainwater as their main source of water compared with 15.0 per cent of households in metropolitan Adelaide.

For those households reporting use of rainwater (n=1348), the extent of use for cold drinks versus hot drinks/cooking was investigated. The average number of cups consumed per person per day was 3.9 for cold drinks ( about 1.0 litre) and 4.5 for hot drinks or cooking (about 1.1 litres).

Main Findings:

More households in South Australia use tank rainwater as the major source of drinking water than use mains supply water.

Rainwater is clearly the primary source of drinking water for rural South Australia with an overall consumption of tank rainwater of 82 per cent outside the metropolitan area. 

The level of use of bottled or spring water as a main source of drinking water was also higher than expected at 14 per cent.

Discussion:

This study indicates that tank rainwater is the major source of water for drinking and an important source for cooking in South Australia. Possible reasons for high levels of consumption of tank rainwater include:

an historical dissatisfaction with the aesthetic quality of public water supplies in South Australia

a concern regarding the use of chemical in water.

Regional differences in tank rainwater consumption for drinking and cooking across country South Australia may be a reflection of differences in the aesthetic quality of mains water. Unfiltered supplies in South Australia, particularly from the River Murray, tend to have problems associated with physical appearance, taste and odour. 

Table 2 Sources of drinking water by region of South Australia ( percentage of households)







































Household Source of Water


Region
Source of Mains 
 Treatmenta
N
Mains
Rainwater
Bottled or 
Other 


Supply




Spring

 Sourcesb




       %
    %              %

  %

  %

Metropolitan Adelaide:







1.   Northern Metro area
Reservoir mainly 
  chl & fil
310
54.5
26.1
15.8
3.5

2.   Rest of  Metropolitan area
Reservoir + river  
  chl & fil
1780
52.8
25.3
18.7
3.2

3.  Adelaide Hills 
River 
       chl
165
5.5
82.4
8.5
3.6

Rural South Australia: 







4.  Lower North
Reservoir +river
    chlam
64
3.1
93.8
3.1
0.0

5.  Strathalbyn and Milang 
Reservoir +river
    chlam
19
0.0
100.0
0.0
0.0

6.  Fleurieu Peninsula
Reservoir 
  chl & fil
97
14.4
73.2
11.3
1.0

7.  Mid- North plus York Peninsula
River by pipeline
chlam & fil
222
12.6
81.5
2.7
3.2

8.  Riverland
River
       chl
72
2.8
95.8
1.4
0.0

9.  Murray Mallee
River by pipeline
     chlam
18
5.6
94.4
0.0
0.0

10.  South -East ex. Mt Gambier
Groundwater
         -
74
8.1
82.4
1.4
8.1

11.  Mount Gambier
Lake
       chl
67
64.2
28.4
4.5
3.0

12.  Port Lincoln
Groundwater
      chl
31
32.3
67.7
0.0
0.0

13.  Rest of Eyre Peninsula
Grd & Reservoir
      chl
29
6.9
93.1
0.0
0.0

14.  Other Small Supplies
Groundwater
Some chl
37
5.4
83.8
2.7
8.1

15.  No public water supply
Local Source
      -
29
0.0
93.1
0.0
6.9

a  chl=chlorinated, chlam=chloraminated, fil= filtered

b.   Other sources includes groundwater or bore, and mixtures of sources such as rainwater/ mains, bottled/mains, rainwater/spring water. The categories rainwater plus river and river or lake were omitted because no respondents indicated using these water sources as main supply for drinking, apart from respondents in Mt Gambier where the main supply is lake water.

The policy implications of the findings presented here are significant. Substantial resources are committed to supplying water and maintaining the infrastructure for rural water supplies. Furthermore, these systems may require upgrading at considerable cost to comply with the 1996 Australian Drinking Water Guidelines (NHMRC/ARMCANZ 1996). Yet this study has indicated that 82 per cent of consumers in country regions do not use the public mains supply water as their drinking water supply. Thus, it is appropriate to review the use of rainwater storage as an alternative water supply particularly as rainwater has been shown to be a community preference for drinking water. However the safety of tank rainwater must be a prime consideration in promoting this source of water. 
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