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Self-Sustainable Water Supply 
 
Clinton Shores Residential Estate 
 
Port Clinton 
 
 
 
 
 
This paper is intended to inform on the technology of self-sustainable water 
supply by rainwater harvesting. 
 
Acknowledgement is given to the Adelaide Bureau of Meteorology for 
provision of monthly rainfall data from Price Weather Station from which the 
rainwater calculations have been derived from. 
 
It is recommended that independent research should also be done by the 
reader of this document. 
    
 

 
 
 
 
 
 
 
 
 
 
 
The Author 
 
The Clinton Shores project has been designed by Darryl Whitford, who has been at the 
forefront of environmental and water management technology. Darryl is the recipient of 
numerous industry awards in Australia including the South Australian Landcare Award 
(Research), and the South Australian Landcare Award (Landcare Individual). He has been 
awarded The Banksia Foundation Environmental Award First Prize for Innovative Technology. 
He has been a finalist in The Banksia Foundation Environmental Award on two other 
occasions. 
 
The Banksia Foundation Environmental Award is the highest award in Australia for positive 
contribution to the environment. 
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WATER SUPPLY 
 
Clinton Shores is a water self-sustainable development. 
 
Approved by SA Water, it is an example of how residential development can be 
designed so that sustainable water supply can be assured. No water is used from 
the River Murray. Rainwater is collected on each allotment in a managed system 
that provides for long-term reliable water supply over decades.  
 
Using Bureau of Meteorology local recorded data, if a 
home had been built at Clinton Shores 60 years ago, and 
the full daily water allowance used each day, in December 
2007 the water tanks would still be 60% full, providing 
138,700L of crystal clear water per year. The graph to the 
right shows the volume of the water tank over this 60 year 
period. 
 
Climate change has altered the rainfall patterns, creating 
longer periods of lower rainfall – and also long periods of 
higher rainfall. It is interesting to note that the water tank volume graph is also a 
depiction of the variation in rainfall since 1945.  
 
Using the latest water efficient appliances this water supply can provide your home 
each week : 
 

¶ 140 minutes of shower time (7.5l/m) 

¶ 140 toilet flushes (3.15l flush) 

¶ 140 litres for drinking and personal washing 

¶ 193 litres for cooking and cleaning 

¶ 7 automatic dishwasher cycles (14l cycle) 

¶ 4 automatic washing machine loads (45l/load) 

¶ 560l water you can use for any addition above or other purposes – or a bath 
or two! 

¶ 2400l to water your garden (recycled water automatically irrigated) 
(Based on the mean rainfall at 2007 for Price Weather Station) 

 
No calculations!  
 
No need for any calculations of water use. An intelligent 
computer system does it all for you, giving you a simple 
graphic indication each day of your water use. It keeps you 
on track for decades long reliable water supply, even 
through drought periods. If the rainfall decreases the control 
will effectively slightly decrease the allowed water use per 
day (as indicated above for the mean rainfall), and if the 
rainfall increases the daily allowance is increased. 
 
Safe 
All rainwater is filtered and UV sterilized to give completely clear, soft, odour and 
organochloride free water to your home. 
 
Imagine… having a shower in soft clear water….bottled-water quality coming out 

your taps. 

 

WATER TANK VOLUME - (200,000L CAPACITY)  1945 - Dec 2007

435m2 roof area and 380L per day water use
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Water Supply 
 

 
Water has become one of the most important issues in modern society for a 
simple reason – there is not enough of it. The conventional water supply 
systems based on a centralized catchment area, like the Murray-Darling River 
System, can no longer supply the increased demand for water by an 
expanding population, particularly during periods of extended low rainfall. 
 
Many believe that a lack of rainfall is solely responsible for the recent water 
crisis of 2006 onwards, but in reality it is a combination of increased 
commercial use, population growth, storage capacity, and limited catchment 
area that has caused the problem. Adelaide requires much more water in 
2007 than it did in 1957, but the catchment and storage of the water supply 
system is fundamentally the same.   
 
Conventional water catchment such as the Murray-Darling river system 
requires water run off to feed the river and storage system, This requires 
soaked ground and high rainfall periods, If rainfall exists as a series of lower 
rainfall periods that does not soak the ground, then there will not be any run 
off to the river system.  
 
This is the fundamental difference between a rainwater self sufficiency water 
supply and a land catchment reticulated system. Consider the case of a 10 
mm rainfall over a 10 hour period. In the case of a land catchment area where 
the land was dry or non saturated, there would be no run off to the river 
system, and therefore no collection of water. In a rainwater self sufficiency 
supply, where the rain is collected by a roof of a building, then almost all of the 
10mm of rainwater would have been collected. In the example shown in this 
paper, that would have resulted in a water collection of 4,350L of water for one 
house alone. 
 
It is for this reason that rainwater self sufficiency is a more reliable supply of 
water than a reticulated system, particularly during periods of low and 
infrequent rainfall.  
 
Severe restrictions will be applied to water use in conventional residential 
living in the future. The cost of water will increase substantially. 
 
The Clinton Shores development has discarded the conventional thinking of 
traditional residential design by using local rainwater harvesting to provide 
water self sufficiency for the household and garden needs. 
 
If a house as designed for Clinton Shores had been built in 1945, and the full 
water use allocation used every day, in January 2007, the water tank would be 
60% full, without the need for water restrictions. The garden would be watered 
every day without restrictions. 
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How is it done? 

 
By ensuring that adequate water can be collected, and that water use is 
controlled, rainwater can easily supply all the needs of a modern house and 
garden over decades of time without running out of water. 
 
Collection of water is done by ensuring that the surface area (roof area) is 
adequate to collect sufficient rainwater for the anticipated use of the house. 
The only design change from standard housing is to ensure that adequate roof 
area exists. This can be by way of a large house, or a small house with wide 
verandahs, shedding etc. Historical rainfall records over several decades can 
assist in determining the rainfall pattern for any particular location. 
 
Control of water use ensures that not more water than can reliably be used is 
consumed. A small microcomputer system, designed to monitor water use and 
availability, informs you on a daily basis in a very simple manner, availability of 
water. You do not have to do any calculations. 
 
 
Water Collection. 
 
One square meter of roof area and one mm of rainfall gives you one litre of 
water. 
 
1m2 roof area x 1mm rain = 1 litre water. 
 
So if we have a big enough roof area and adequate average rainfall we can 
collect adequate water. 
 
The display home designed for Clinton Shores is located on a standard 900m2 
allotment. The home roof area is 315m2 and the water tank has a roof area of 
120m2 giving a total roof area of 435m2. This is less than 50% of the allotment 
size. 
 
The average rainfall for Clinton Shores (Price Weather Station) is 333mm, so 
in an average year, 435 x 333 = 144,855 litres water can be obtained, giving 
average water use capability of 396 litres per day. 
 
The Fig.1 graph below shows the rainwater tank volume for the display home 
from 1945 to 2006, for a water use of 380L per day. Data used is from Price 
Weather Station, which is in close proximity to Clinton Shores. The water tank 
volume is calculated for every month of actual recorded rainfall at Price from 
January 1945 to December 2006. 
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Fig.1  Water tank volume ï 200,000L and 380L per day use. 

 
In January 2007 the tank is 60% full, while many other areas of the country 
have severe water restrictions. 
 
The effects of high rainfall periods (circa 1967 to 1975) and low rainfall periods 
(circa 1983 to 1991) can be seen. The graph is produced from the actual 
monthly rainfall totals from Price Weather station. 
 
The large volume of the tank, 200,000L, is necessary to ensure that periods of 
rainfall variation can be taken into account. It should be observed that at times 
the 200,000L tank overflows.  
 
It is important to note that the recent period of 1990 to 2003 was one of 
increasing rainfall. 
 
The Fig.2 graph below shows what rain water could have been collected over 
the same time period, if there had not been a limit on tank capacity. The graph 
shows the resultant tank volume, with the daily water use of 380L.  Note the 
rate of rise and fall of the tank volume at different periods, which correspond to 
rainfall variation. 

WATER TANK VOLUME - (200,000L CAPACITY)  1945 - 2007

435m2 roof area and 380L per day water use
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Fig.2  Unrestricted water collection 

 
The green trace is the monthly total rainfall for each month since 1945. The 
variation in rainfall can be seen over differing time periods. Fig.3 shows the 
total yearly rainfall totals for Price Weather Station between 1945 to the end of 
2006. The lowest rainfall period actually occurred circa 1983 to 1991. 1997 
was one of the highest rainfall years, with the period 1992 to 2003 being a 
higher rainfall period. Rainfall variation can be seen in Fig.2 as the rate of 
change of the tank volume over this period. 

Fig.3 Total Yearly Rainfall ï Price Weather Station. 

 
 
The effect of tank volume on available water can be seen in the following Fig.4 
graph which is for the display home having a 275,000L tank instead of the 
200,000L tank as in Fig. 1. 
 

WATER TANK VOLUME and RAINFALL VOLUME 1945 - 2007

435m2 roof area and 380L per day water use
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Fig.4  Water tank volume ï 275,000L  

 

 
A balance has to be made between practical tank size and water storage. All 
tank volume graphs above are for a daily water use of 380L. By marginally 
adjusting the daily water use by a small amount, significant alteration in the 
remaining water volume can be made. Fig.5 below is a reproduction of Fig.1, 
where the daily water use has been reduced to 370L per day instead of 380L. 
 
 

 
Fig.5  Water tank volume ï 200,000L and 370L per day use. 

 
 

WATER TANK VOLUME - (275,000L CAPACITY) 1945 - 2007

435m2 roof area and 380 litres per day water use
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WATER TANK VOLUME - (200,000L CAPACITY)  1945 - 2007

435m2 roof area and 370L per day water use
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The water controller. 

 
It is in this manner that the automatic micro-computer adjusts water use. 
According to actual rainfall events and water use amounts, the controller 
calculates how much daily water can be used, without running out of water 
over the next decade time frame. By continually minutely adjusting daily water 
use amount, long term availability can be assured. 
 
An example of this control can be taken from Fig.1, where in the ten years of 
very low rainfall between 1980 and 1990 the tank volume decreased by 
150,000L to a nominal low of 50,000L in 1990. This was satisfactory because 
in 1980, the tank was full at 200,000L. But what would have happened if in 
1980 the tank was only half full at 100,000L? Technically we would have run 
out of water, but the controller would have allocated 352.5L per day instead of 
380L per day, resulting in a 100,000L saving over the ten year period. This 
would have resulted in a tank volume decrease of only 50,000L by 1990.  
 
The householder does not have to do any calculations – or even know about 
water use calculations! The controller allocates an amount of water per day – 
380L in the case of the Clinton Shores display home. At midnight every night, 
a simple bar graph presentation is adjusted back to zero. As water is used 
during the day, the bar graph increases in height, to a maximum when 380L 
has been used.  
 
If the water use per day is less than the allocated 380L, then the unused 
amount is forward allocated to the next day as additional water allowed to be 
used. If the home is not used on one day, then 760L of water is allowed the 
next. Surplus or deficiency is carried forward day to day. The controller works 
by psychological control by inferring to the home owners where they are in 
water use. Without the controller, it would take continuous measurement and 
complex calculations of tank volume, rainfall and water use to ensure that 
correct water use occurred.  
 

 
   RAINFALL TODAY   0.0 mm         WATER USE TODAY   516.4L 
  TANK VOLUME        197,000L     STILL ALLOWED         243.6L 
   DAYS AVAILABLE  518   BATH ALLOWED         YES 

 

Fig.6 Water controller display. 
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 The above water controller display shows a situation where one day previous 
the home was unoccupied, allowing extra water allocation. The use of a bath 
is considered inefficient in traditional water management today, but here it can 
be seen that bath use can be allowed, depending on rainfall and water use. 
 
The water tank. 
 
The 200,000L water tank is a low profile tank of 1.67m in height, lower than 
the standard minimum fence height of 1.8m. As such, the tanks are not visible 
at ground level in an urban environment at street level.  
 
The large diameter of 12m contributes to the required water collection area, 
while providing a base for mounting solar collectors for hot water, electricity 
and home heating, including pool heating. (Yes, the display home also has an 
indoor pool!) This allows the solar collectors to be mounted to face exactly 
North, without compromise by the home roof design, providing maximum solar 
collection efficiency. 
 

 
 
Fig.7 Allotment area allocation of home and 200,000L water tank with solar collectors. 

Allotment 900m
2
, Home 315m

2
 and Water Tank 125m

2
.  
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Fig.8 Rainwater self-sustainable house with adequate roof area and low profile tank. 

 
 
Start up. 
 
How does a new installation start up? 
 
The easiest way is to add a quantity of water to the tank from outside supply. 
This may not be necessary depending on the projected rainfall at installation. 
As shown in fig.2 the tank will eventually fill itself up. The controller can be 
preset to a ‘fill’ mode where the daily water allocation is slightly reduced to 
ensure a progressive increase in tank volume. 
 
As the tank collects water from its own roof, installing the tank well before 
building construction can result in self fill. 
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Water allocation. 
 
The display home has an allocation of an average of 380L water use per day. 
 
This is derived from the design requirement of the average occupancy per 
annum of the display home being four persons. 
 
The display home is fitted with the latest Star rated water efficient appliances, 
but there is no other restriction on water use pattern as that which may be 
experienced in a normal water conscious household. 
 
Water use for the Clinton Shores display home is derived from : 
 
Personal per person water use per day – 
      
 Shower – 5 minutes at 7.5L/m (AAA)  37.5L 
 Toilet – 5 flushes at 3.15L (Caroma AAAA) 15.7L 
 Personal washing / drinking     5.0L 
 Total per person per day    58.2L 
 
Total four person personal use per day        232.8L 

 
Household water use per day ï 

 
 Dishwasher      14.0L 
 Cleaning, cooking     27.5L 
 Washing Machine 
  Four loads /week at 45L/load 
  Averaged over 7 days   25.7L    
 
Total household use per day      67.2L 
 
Unallocated water use per day 
 Additional allocation to any above water use, 
 including car washing, watering plants, pool   80.0L 
 
Total water use per day (personal and household)   380L 

 
 
It is estimated that 90% of the household water will be recycled by aerobic 
water treatment for garden irrigation, giving 340L per day. 
 
Total annual water use – 
 
 Household      138,700L 
 Recycled      124,100L 
Total annual effective water use     262,800L 
 
Water use figures for appliances derived from Water Services Association (www.wsaa.asn.au) 
 

 
 

http://www.wsaa.asn.au/
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How does this compare to the average household water use in Adelaide? 
 
The following table compares the annual average water use in Adelaide to the 
water use allocation for the rainwater supply Clinton Shores display home. 
 
This is intended as a comparison only. The average water use for an Adelaide 
home includes many old inefficient water appliances and water use, as well as 
modern water efficient houses. The Clinton Shores water use is for anticipated 
use using latest water efficient appliances and a water efficient culture. 
 
Nevertheless it is an interesting comparison because it shows that a rainwater 
supply house can actually have more water to use than the average house in 
Adelaide. 
   Adelaide (1)   Clinton Shores 
Water Use  %  L  %  L 

Garden  40  93,600  47.5  124,800  

 
Household 

Bathroom  20  46,800 23.6    62,050 
Laundry  16  37,440  4.6    12,118 
Kitchen  11  25,740  4.75    12,410 
Toilet   11  25,740  8.7    22,922 
Other   2    4,680 10.85    28,500 
Household Total 60          140,000 52.5  138,000 
 
Total   100              234,000 100  262,800 
 

(1) Adelaide water use source www.sawater.com.au  and Sunday Mail 15/4/07) 

 
 

 
 
 

Fig.9 Comparison of average Adelaide water consumption. 
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Water treatment. 

 
Water is treated in two ways. 
 
Rainwater. 

 
The water is passed through an Ultra Violet sterilizer to ensure that any 
vegetative microbiological cells are destroyed. Rainwater has been shown to 
be extremely non toxic and healthy by the numerous thousands of Australian 
homes that have relied on rainwater.  
 
The design of the rainwater collection system complies with the 
recommendations of  the definitive Australian Government 2004 publication 
‘Guidance On use of Rainwater Tanks’ ISBN 0 642 82443 6. This is an 
excellent document prepared by The enHealth Council, a subcommittee of the 
National Public Health Partnership, which is comprised of top Environmental 
Health officials at the Federal and State/Territory level. 
 
While it is accepted that chlorination of mains water supply is needed to 
control microbial contamination (imagine what is in the water of the Murray-
Darling system by the time it gets to Adelaide), there is irrefutable scientific 
proof from many sources around the world that organochlorines, formed by 
the combination of chlorine and organic matter in the water, have wide ranging 
carcinogenic concerns. 
 
An internet search for this subject will return many scientific papers on the 
subject. A good layman’s article is at 
www.greensense.com/Features/Action/cancer_on_tap.htm labeled ‘Cancer on 
Tap: The Risks of Chlorinated Drinking Water’. 
 
With a correct designed and maintained collection system, rainwater, 
particularly in a rural coastal location such as Clinton Shores, should be 
contamination free. Ultra Violet light sterilization produces no residual effects. 
 
SO…would you rather have chlorinated river water or your own rainwater? 
 
This is a fascinating subject and I recommend that you research the subject.  
 
 

http://www.greensense.com/Features/Action/cancer_on_tap.htm
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Effluent water recycling. 

 
All used water is recycled by individual allotment based aerobic water 
treatment plants. Recycled water is used to provide garden irrigation by 
subsurface irrigation. All aerobic water treatment plant and water disposal are 
to SA Health requirements. 
 
The water treatment plant is positioned below ground level with inconspicuous 
inspection access. 
 

Fig.10 Aerobic effluent water treatment system (Ri-Industries)) 

 


