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Executive SummaryExecutive SummaryExecutive SummaryExecutive Summary    

Marsden Jacob Associates (MJA) has been commissioned by the Nature Conservation 
Council of NSW, Environment Victoria and the Australian Conservation Foundation to 
conduct research into the impact of a targeted rainwater tank roll-out in Sydney, Melbourne 
and South East Queensland (SEQ). 

For individual property owners, the cost effectiveness of rainwater tanks is typically 
determined by comparing the cost of installing and operating a rainwater tank against 
savings from household water bills plus the impact of garden water restrictions. However, 
considering the benefits only from the perspective of the property owner does not recognise 
the broader cost savings to the community such as deferred water infrastructure, savings to 
stormwater infrastructure, and environmental externalities such as the cost of greenhouse gas 
emissions. 

The present study compares the yield and levelised cost (i.e. the cost per kilolitre supplied) 
of various long term water source options in Sydney, Melbourne and SEQ against the 
potential yield and cost of rainwater tanks. Previous research by MJA for the National Water 
Commission indicates that both the yield and the cost of tanks varies significantly based on 
individual household variables – in particular the size of the roof collection area.  

This study compares the cost of rainwater tanks with other water infrastructure such as dams 
and desalination plants. Levelised cost (the cost per kilolitre of water supplied) is a factor of 
water yield from a particular technology and the cost of supplying it. Yield from a 5 kilolitre 
tank for a small (50m2 ) and large (200m2) roof collection area was shown to vary from 
around 47 kL to 105 kL in Sydney, 24 kL to 86 kL in Melbourne and 41 kL to 99 kL per 
year in Brisbane (airport sites only).  

Table 1 summarises the potential annual yield and levelised cost of rainwater tanks and 

other alternative water sources. The levelised costs in Table 1 are provided to illustrate the 
relative cost of each option under specific conditions, however caution must be applied in 
comparing results because: 

� levelised cost indicates the direct cost of each option only and does not 
account for social, environmental or “flow-on” economic impacts; 

� levelised cost assumes that water sources will be utilised at their maximum 
capacity from the first day of commissioning. In practice, many options may 
be underutilised in early years, resulting in a higher unit cost; 

� different options have different levels of water supply reliability and may not 
be appropriate for all purposes (such as emergency drought situations). 
Ideally, a full portfolio analysis should incorporate an analysis of the relative 
supply risks of each water supply option. 
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Table Table Table Table 1111::::    Levelised cost of alternative sources Levelised cost of alternative sources Levelised cost of alternative sources Levelised cost of alternative sources –––– Sydney and SEQ Sydney and SEQ Sydney and SEQ Sydney and SEQ    

Water Source 

Total annual 

yield (GL/a) 

Levelised 

cost ($/kl) 

Sydney   

Rainwater tank (additional 10% take up)1 8-17 2.15-5.41 

Rainwater tank (additional 65% take up)1 49-110 2.15-5.41+ 

Desalination (125 ML/day) up to 46 2.70-3.50 

Desalination (500 ML/day) up to 182  1.80 

Melbourne   

Rainwater tank (additional 10% take up)1 3-12 2.67-10.92 

Rainwater tank (additional 72% take up)1 24-88 2.67-10.92+ 

Desalination 50? Not avail. 

 South East Queensland   

Rainwater tank (additional 10% take up)1 5-11 2.22-6.22 

Rainwater tank (additional 73% take up)1 33-80 2.22-6.22+ 

Traveston Dam 70-150 
 

Wyaralong Dam 18 
 

SEQ (Gold Coast) Desalination              45     

Western Corridor Recycled Water Scheme Up to 77  

Notes: 

 1: Lower bound and upper bound scenarios for rainwater tank take up from additional 
inducement policies (see Section 4, excludes houses with an existing tank installed). 
Maximum take up rate may be lower due to houses with difficult or inaccessible plumbing. 
Based on expected yield from a “typical” 5 kL tank plumbed for both indoor and outdoor 
use.  

 
In addition, the key findings of this report include: 

� rainwater tanks will be widely installed in new housing developments due to 
regulations imposed by both the Queensland and NSW governments. While new 
dwellings can be designed to be ‘rainwater tank-friendly’, a growing proportion of 
future dwellings are expected to be in high density unit blocks which are mostly 
unsuitable for rainwater tanks (although the majority of new dwellings since 2001 
have been detached ‘rainwater tank-friendly’ dwellings). However there is also 
significant potential for take-up of rainwater tanks in existing dwellings. The 
majority of existing dwellings, particularly in SEQ, are detached houses, making 
them suitable in theory for rainwater tanks. Many may not accommodate a tank due 
to limited land area or plumbing constraints. There are currently around 1.1 million 
houses potentially suitable for rainwater tanks (i.e. detached and semi-detached 
houses)1 in Sydney and 0.9 million in SEQ. 

                                                 
1  The ABS identifies ‘semi-detached’ houses (11% and 6.6% of total houses in Sydney and SEQ respectively 

in 2001) as including some row, terrace and town houses, which may be less suitable for rainwater tanks. 
However, MJA notes that Gold Coast City Council includes as mandatory rainwater tanks on all new 

2.00+ 
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� MJA understands that it is unlikely that rainwater tanks could be installed in time, 
or provide sufficient security, to offset emergency water sources such as the SEQ 
Western Corridor Recycled Water Scheme. However, rainwater tanks can act to 
‘free up’ existing water supplies and may therefore defer the need for future water 
sources required to cater for growth;  

� in most cases, the precise timing of future water sources is unknown. In the case of 
Sydney, a review of the existing Metropolitan Water Plan indicates that a major new 
water source may not be required for 10 years or more if adequate demand 
management and recycling initiatives are in place. However the NSW government 
has indicated that a desalination plant will act as a contingency measure if water 
supplies fall below certain critical levels. While the exact timing of new sources is 
unknown, MJA has illustrated the impact of rolling out rainwater tanks to 5% of 
households each year, assuming that Sydney demand were 40% less than “Business 
As Usual” (due to demand management initiatives such as BASIX) and the SEQ 
demand scenario adopted by the Queensland Government. In these scenarios, 
expenditure in 2010 that was required to cater for demand growth across the system 
(excluding emergency supply options) could potentially be delayed: 

- past 2026 in Sydney or to around 2019 in SEQ if all potential housing (i.e. 
detached and semi-detached houses – 70 per cent of Sydney dwellings and 
78 per cent of SEQ dwellings) could install a rainwater tank; 

- to around 2022 in Sydney or 2018 in SEQ if only 50% of total dwellings 
could install a rainwater tank; 

- to around 2012 in Sydney or 2013 in SEQ if only 10% of total dwellings 
could install a rainwater tank. 

Water sources could potentially be deferred by more than the indicated time if 
demand management initiatives reduce future demand, or may be deferred by less 
than the time indicated due to other factors such as the need for emergency water 
supplies or specific regional growth requirements. The deferral of water sources will 
be cost effective only to the extent that rainwater tanks are less expensive than 

alternative water sources (refer Table 1). 

Similar results would be expected for Melbourne depending on the growth in the 
number of dwellings and the impact of demand management initiatives. 

Additional demand management initiatives could potentially defer the need for water 
infrastructure even further. 

� for houses with large roof collection areas and average to high water use, rainwater 
tanks are similar in cost to other forms of water infrastructure such as dams and 

desalination plants (refer Table 1) in Sydney and SEQ. Dwellings with smaller roof 
areas typically have a low yield and therefore a significantly higher unit cost; 

                                                                                                                                          
‘…such dwellings as stand alone single dwellings, duplexes, row houses, terrace houses, town houses and 
villa units’.  (Gold Coast City Council, 2007: p1). 
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� research indicates that rainwater tanks are more than five times as energy efficient as 
desalination plants per kilolitre of water produced (rainwater tanks requiring around 
1 MWh/ML compared with a typical desalination plant requirement of 5 MWh/ML); 

� the cost of rolling out rainwater tanks to existing properties will depend on specific 
household attributes and will be affected by plumbing and site constraints. For many 
houses, internal plumbing difficulties may preclude the use of rainwater inside the 
house. For those existing houses that are capable of installing a tank, a “typical” 
5,000 litre rainwater tank could cost in the order of $2,500 to $3,500 fully installed. 
A preliminary estimate of the cost to roll out rainwater tanks to 5% of households 
would therefore be approximately $200-$280 million per annum in Sydney, $180-
$250 million per annum in Melbourne and $140-$200 million per annum in SEQ; 

� as part of this exercise, the levelised cost of greenhouse gas emissions were 
investigated for inclusion in the levelised cost. However there is significant scope for 
further research in incorporating other externalities such as stormwater infrastructure 
savings into cost comparisons of water infrastructure. We also recognise that broader 
environmental and social factors must be included in comparisons of the costs and 
benefits of particular water infrastructure proposals. 
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1.1.1.1. IntroductionIntroductionIntroductionIntroduction    

Rainwater tanks have been a familiar water supply solution in rural Australia for many years. 
Recently, with the impact of droughts stretching to our cities, urban Australians are now also 
increasingly turning to rainwater tanks as an alternative to our rapidly depleting dams. 

Currently, some 17% of Australian households have installed rainwater tanks.2 Rainwater 
tanks offer a number of advantages over conventional water sources, including: 

� collectively, rainwater tanks may offer a smaller environmental footprint than dams 
or desalination plants; 

� property owners may be able to avoid the consequences of city-wide water 
restrictions; 

� property owners may partially offset their annual water bill; 

� in some areas, rainwater may offer a better aesthetic (in particular better tasting 
water) than the city drinking water supply; and 

� tank yield is relatively directly related to rainfall and, although day to day 
fluctuations may be significant, the yield over a year may be less volatile than dam 
supplies, which require significant rainfall to saturate catchments and begin the run-
off process. 

Marsden Jacob Associates has been commissioned by the Nature Conservation Council of 
NSW, Environment Victoria and the Australian Conservation Foundation to conduct 
research into the impact of targeted rainwater tank roll-out in Sydney, Melbourne and South 
East Queensland (SEQ). In particular, the research has been directed at four specific 
questions: 

1. What is the cost of providing rainwater tanks (cost per kilolitre) compared to 
desalination plants and dams? 

2. What are the additional costs and benefits of environmental externalities - in 
particular the impact of reducing greenhouse gas emissions and the costs of carbon 
abatement? 

3. How many rainwater tanks would be required to avoid dams and desalination plants 
such as those proposed for Sydney, Melbourne and South East Queensland? 

4. What would be the cost to Government of a targeted program to roll out rainwater 
tanks to 5% of households each year in high rainfall cities such as Sydney, 
Melbourne and Brisbane? 

 

                                                 
2 Australian Bureau of Statistics (2006) 
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2.2.2.2. The relative cost of rainwater tanksThe relative cost of rainwater tanksThe relative cost of rainwater tanksThe relative cost of rainwater tanks    

Question One: What is the cost of providing rainwater tanks (cost per kilolitre) 
compared to desalination plants and dams? 

The relative cost of water supplied by rainwater tanks depends on a number of factors, 
including average yield from tanks, and capital and on-going costs relative to other sources.  
These factors vary significantly between geographical location (and therefore weather 
patterns) and even between particular facilities. 

This section explores the elements affecting the cost of rainwater tank yield, relative to 
publicly available information on other water sources. 

CostCostCostCost efficiency of Rainwater tanks efficiency of Rainwater tanks efficiency of Rainwater tanks efficiency of Rainwater tanks    

The cost efficiency of a tank is directly related to the whole of life cost and the yield that can 
be drawn from the tank over time. Water from rainwater tanks can be used solely for outdoor 
garden use or can also be used internally. This choice has a material effect on a tank’s yield 
and costs. For example, internal use (and in many cases garden use) typically requires the 
services of a plumber and the installation of a water pump, both of which are key drivers of 
cost.  

2.1. Rainwater tRainwater tRainwater tRainwater tank yieldsank yieldsank yieldsank yields    

Marsden Jacob Associates (MJA) recently completed a major study on the cost effectiveness 
of rainwater tanks for the National Water Commission, including a detailed examination of 
costs and annual yield. The study found that: 

The yield of a rainwater tank is determined by both the volume and timing of run-off into the 
tank and the volume and timing of usage. The yield is therefore influenced by a number of 
factors, including factors specific to the individual property, including: 

� rainwater collection area (roof size); 

� tank size; 

� the number of occupants in the house (and therefore usage);  

� garden requirements; and 

� whether the tank is plumbed into the house and if so, to which areas. 

In addition, the roof run-off is also influenced by the total volume and timing of rainfall. The 
timing of rainfall is based on the climate conditions, which can include: 

� the heavy tropical rains of Queensland and the Northern Territory; 

� the relatively consistent year round rainfall of New South Wales, Victoria and 
Tasmania; or  
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� the Mediterranean climates of South West Western Australia and southern South 
Australia, characterised by significant rainfall during winter and relatively dry 
summers. 

To determine the variability of tank yield, Marsden Jacob developed a model to simulate 
rainwater tank water balances under different conditions, known as the Multi-factor 
Analysis Rainwater Tank or MART model. The model determines tank yields for each city, 
based on rainfall at Bureau of Meteorology (BoM) sites (generally the main airport in each 
city). Importantly, some cities experience extensive variation in rainfall across different 
suburbs. Yields are therefore unlikely to be representative of the yield achievable across the 
entire city or area. This is particularly the case for Brisbane airport, where higher rainfall 
may be experienced due to its coastal location compared with other more inland suburbs. 

The relative impact of the key characteristics affecting yield are shown in Figure 1.  

Figure Figure Figure Figure 1111: Annual rainwater tank yield varied by key factors : Annual rainwater tank yield varied by key factors : Annual rainwater tank yield varied by key factors : Annual rainwater tank yield varied by key factors ––––    
tank plumbed for both indoor tank plumbed for both indoor tank plumbed for both indoor tank plumbed for both indoor and outdoor useand outdoor useand outdoor useand outdoor use    
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Notes: Line dissecting the graph (71 kL/year) relates to the “base case”, i.e. a property with 125m2 roof 
connected, 5 kL tank and average 2.4 occupants, and a location with an average rainfall of 900mm (based on 
100 year record) and a temperate climate. Low and high variations to yield are based on the low and high 
estimate described on the vertical axis. 

Source: MJA MART model 

MJA’s analysis shows that for rainwater tanks plumbed for both indoor and outdoor use: 

� the “base case” will return a yield of 71 kilolitres (kL) during an average year; 

� the collection area (i.e. roof size) has the single greatest impact on the total yield 
available from a rainwater tank, potentially varying the yield from a low of 36 kL 
per year to a high of 90 kL per year (assuming a 5 kL tank and all other base case 
assumptions); 
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� the annual rainfall, tank size and number of occupants in the house (which 
determines indoor water use) also contribute significantly to the yield of the tank; 

� interestingly, the climate scenario and the rainfall pattern make less difference to 
the tank yield than any of the other factors. The relatively small difference in tank 
yield under different rainfall patterns is due to the high level of indoor use. 
Assuming that water is not used on the garden for several days after a significant 
rainfall event, the tank will tend to be depleted from indoor use by the time the 
water is required for the garden.3 

 

As indicated above, the yield of a rainwater tank is sensitive to the precise rainfall for the 
area. Providing one representative site for rainfall for any city is a difficult task, particularly 
for an area the size of South East Queensland (SEQ).  In modelling for rainwater tank yield, 
MJA has used the airport site in each case, but notes the potential for variation by suburb. 
For example, since 1976 the Brisbane airport site has recorded more rainfall than inland sites 
such as Indooroopilly (10 per cent), similar rainfall to the Bureau of Meteorology’s previous 
regional office station (within one per cent, station located in the Brisbane central business 
district), and 20-30 per cent less rainfall than the Sunshine and Gold Coasts sites (established 
in 1994).4  MJA notes that the three major population centres in SEQ (Brisbane, the 
Sunshine and Gold Coasts) are all located close to the coastline. 

 

2.2. Cost of rainwater tanksCost of rainwater tanksCost of rainwater tanksCost of rainwater tanks    

Use of lUse of lUse of lUse of levelised cost evelised cost evelised cost evelised cost     

One method of comparing the value of different water sources is to compare levelised cost.  
Levelised cost estimates the cost per kilolitre of water supplies, dividing the annualised 
capital and operating costs by expected annual yield. 

Levelised cost is a useful tool for comparing the cost of options with very different annual 
yields, such as small scale water tanks compared with large scale desalination. We apply 
levelised cost throughout this study as an indicative guide to the relative magnitude of costs, 
but we note that the approach is a simplification of the analysis of water supply options. 
Water supply planning is a complex process that needs to include consideration of 
environmental, social and economic factors. The economic analysis is complicated by the 
need to consider supply reliability objectives and to consider strategic aspects related to 
contingency supplies.   

While some environmental factors can be quantified (such as greenhouse gas emissions – see 
Section 3.1), this is not always possible.  Thus, levelised cost should not be used as an 
isolated decision-making tool. 

                                                 
3  Marsden Jacob (2007), pp. ES iii - v 
4  Maroochydore Airport (30% more rainfall than Brisbane airport) and Gold Coast Seaway (20% more 

rainfall) between 1994 (beginning of time series) and 2006. 
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Due to the lack of publicly available information, another simplification required for this 
exercise is that the annual yield/usage from each water source will equal the maximum 
capacity of that source. The actual usage of large infrastructure will typically be below 
maximum capacity for a number of years and therefore the levelised cost may be understated 
in some cases depending on the actual take up rate. 

A full analysis is beyond the scope of this study and therefore the levelised cost results are 
provided for indicative purposes only. 

2.2.1.2.2.1.2.2.1.2.2.1. Rainwater Rainwater Rainwater Rainwater tank coststank coststank coststank costs    

Research by MJA, conducted on behalf of the National Water Commission, indicates that the 
cost to the community of rainwater tanks with mixed indoor/outdoor use can range from 
$2.15/kL to $12.30/kL depending on the exact location, tank size and roof collection area 
(Table 2).  

Table Table Table Table 2222: Levelised cost of rainwater tanks to community : Levelised cost of rainwater tanks to community : Levelised cost of rainwater tanks to community : Levelised cost of rainwater tanks to community ––––    combined combined combined combined indoor and outdoor useindoor and outdoor useindoor and outdoor useindoor and outdoor use    

Tank Size 2 kL 10 kL 

Roof Area 50m2 200m2 50m2 200m2 

Levelised Cost ($/kL)  1,2      

Brisbane 6.14 3.16 6.22 2.22 

Sydney 5.34 2.79 5.41 2.15 

Melbourne 8.75 2.98 10.92 2.67 

Adelaide 9.76 3.77 12.30 3.32 

Perth 7.39 3.71 8.85 3.25 

 

Note:  1. Based on a standard above ground tank, plumbed for both indoor and outdoor use. Melbourne cost 
includes an offset for reduced stormwater treatment costs due to nitrogen removal in Melbourne.  

 2. Yield based on daily time step data from BoM sites (typically the airport). Substantial variation across 
cities may exist (for example, the old Brisbane regional office station shows total rainfall since 1976 to be 
within 1% of the total airport rainfall, however the rainfall at the Brisbane showgrounds was 10% lower 
for the same period). 

Source: Marsden Jacob Associates (2007) 

2.3. Cost of altCost of altCost of altCost of alternative water sourcesernative water sourcesernative water sourcesernative water sources    

The cost of alternative water sources has been estimated in planning documents produced for 
each Australian capital city. A summary of the available results is shown in Figure 2. 
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Figure Figure Figure Figure 2222: Direct Costs of Water Supply/Demand Options: Direct Costs of Water Supply/Demand Options: Direct Costs of Water Supply/Demand Options: Direct Costs of Water Supply/Demand Options–––– Sydney, Adelaide, Perth, Newcastle Sydney, Adelaide, Perth, Newcastle Sydney, Adelaide, Perth, Newcastle Sydney, Adelaide, Perth, Newcastle    

 
Source:  MJA analysis based on water supply plans for Sydney, Adelaide, Perth, Newcastle (originally 

produced for MJA (2006)) and recent NSW Treasury cost estimates.  Lower bound of indirect potable 
reuse estimate based on Toowoomba. 

As indicated by the chart above, the cost of water sources varies significantly according to 
the specific circumstances of each city. The cost of some options, such as demand 
management, can be negligible in some cases, while the costs for options such as 
desalination, dams and recycling can potentially be as high as $3.00/kL or more. The highest 
cost options include plans to pipe water significant distances for consumption by our major 
cities. By comparison, the unit cost of rainwater tanks that are plumbed into the house can 
range from $2.15/kL to $12.30/kL5. At the lower end of the range (typically reflecting the 
unit cost of properties with large roof collection areas), the cost of rainwater tanks is 
comparable to, or lower than, the cost of many water source options being examined around 
the country. At the higher end of the range, the cost of rainwater tanks could be as high as 
$12.30/kL, significantly above the cost of most alternative water supplies.  

As indicated earlier, levelised cost is a useful tool for comparing the cost of different water 
sources, however a full assessment of the benefits of any particular water source should take 
into account all of the social, environmental and economic factors, including the relative 
reliability of each source. 

In addition to the benefit of deferring new water sources, rainwater tanks may also allow a 
reduction in the size of water mains or stormwater infrastructure costs. However significant 

                                                 
5 Cost is lower if the tank does not require a water pump. See Marsden Jacob (2007) for more information. 
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savings will typically only be achievable in a greenfield environment, i.e. prior to the 
construction of the water and stormwater infrastructure. If the stormwater infrastructure 
savings indicated in research by Coombes and Kuzcera (2003) are achievable in other areas, 
then the levelised cost of rainwater tanks could potentially be offset by stormwater savings in 
the order of $0.30/kL to $1.00/kL. (For a more detailed discussion of the potential for 
stormwater savings see MJA (2007)). 

2.3.1.2.3.1.2.3.1.2.3.1. Case Studies: Sydney and SEQCase Studies: Sydney and SEQCase Studies: Sydney and SEQCase Studies: Sydney and SEQ    

Below we examine the major water supply options for two specific case studies – Sydney 
and South East Queensland.  

Sydney:  One of the major water supply options for Sydney is a desalination plant of 
between 125 ML per day and 500 ML per day capacity. The capital 
expenditure of the full scale (500 ML per day) desalination plant and 
associated infrastructure has been estimated to be in the order of $2.5 billion, 
with operating expenditure of $165 million per year,6 while a 125 ML per 
day option would cost $1.3 - $1.9 billion7. These estimates indicate a 
levelised cost of around $1.80/kL for the largest plant (assuming that it is 
used at maximum capacity) and $2.70 - $3.50/kL for the smaller plant 
(assuming the same operating cost per kilolitre as the larger plant). 

Queensland:  A number of options are available to increase the water supply to South East 
Queensland, including desalination, the Western Corridor Recycled Water 
Scheme and dams at Traveston Crossing and Wyaralong. Full financial 
details have not yet been released by the Queensland Government, however 
estimates provided by the Department of Natural Resources, Mines and 
Water (DNRMW) show the following estimates of capital cost: 

 
Prudent Yield 

(GL) 
Capital Cost 

($m) 

Traveston Dam Stage 1 70 1,400 to 1,700 

Traveston Dam Stage 1 plus Borumba 110 1,650 to 1,950 

Traveston Stages 1 and 2 (incl Borumba) 150 2,000 to 2,500 

   

Wyaralong Dam 18 500 

SEQ (Gold Coast) Desalination 45 850 

Western Corridor Recycled Water Scheme:   

 Stage 1 30 641 

 Stage 2 (includes Stage 1) Up to 77 1,784 

  Source: DNRMW, Water for South East Queensland: A long term solution 

                                                 
6  Sydney Water fact sheet, Indirect potable recycling and desalination - a cost comparison 
7  $1.3 billion based on previous Sydney Water estimates. $1.9 billion based on NSW Treasury costing 

estimates that allow for a 125 ML/d plant that “could be quickly scaled up to 500 million litres a day if 
necessary”. www.treasury.nsw.gov.au/promises/pdf/cost_42.pdf 
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 Other information required for a levelised cost calculation, including 
operating costs and interconnection costs, have not yet been publicly 
released. Due to siting constraints, it is expected that the cost of connecting 
both desalination plants and dams into the proposed SEQ “water grid” will 
add significantly to both the capital and operating cost of supply.  

 In addition, MJA understand that cost and yield estimates are currently being 
refined by the Queensland Government. Therefore any attempt to estimate 
the levelised cost with precision could be misleading before final estimates 
are released.  

 MJA has therefore not attempted to quantify levelised costs particular to 
SEQ, but we note that costs for comparable desalination plants and dams are 
at least $2.00/kL, and will potentially be significantly higher in SEQ due to 
the substantial siting constraints. This estimate is provided for order of 
magnitude comparison only and MJA recommend that a site specific 
analysis is conducted once more detailed cost information is released. 

 

2.3.2.2.3.2.2.3.2.2.3.2. SummarySummarySummarySummary    

Table 3 summarises the comparative levelised costs of alternative water sources for Sydney 
and South East Queensland, including rainwater tanks.  As can be seen, the levelised cost per 
kilolitre of some rainwater tanks will, prima facie, be cost competitive against desalination 
and the South East Queensland dams. Rainwater tanks with higher unit costs, typically those 
associated with small roof collection areas, will not be cost competitive against alternative 
water sources.  

Estimates are provided for indicative purposes only. As noted earlier, caution should be 
applied when comparing these estimates, as costs do not include externalities such as the 
impact on stormwater systems, avoided environmental costs of inundation for dams and 
greenhouse gas emissions (see Section 3.1 for inclusion of greenhouse abatement costs).8 In 
addition, a full assessment of the relative cost of each water source would require a careful 
review of the relative reliability of dams, desalination plants and rainwater tanks to establish 
the degree to which each provided a secure long term source of water. We note that dams 
and rainwater tanks each have features that promote different aspects of reliability – for 
example, while dams can smooth out rainfall variability over a number of years (due to their 
significant capacity), rainwater tanks are less dramatically impacted by extended or severe 
droughts (tanks have a relatively direct relationship to rainfall, while dam catchments require 
significant initial rainfall to begin the run-off process).  See MJA (2007) for a more detailed 
discussion on the relative reliability of dams compared with rainwater tanks. 

                                                 
8  It should be noted that Sydney Water has announced that all energy costs associated with a desalination 

plant will be ‘carbon neutral’, presumably through an exclusive arrangement with a renewable energy 
supplier. 
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Table Table Table Table 3333::::    Levelised cost of alternative sources Levelised cost of alternative sources Levelised cost of alternative sources Levelised cost of alternative sources –––– Sydney and SEQ Sydney and SEQ Sydney and SEQ Sydney and SEQ    

Water Source 

Total annual 

yield (GL/a) 

Levelised 

cost ($/kl) 

Sydney   

Rainwater tank (additional 10% take up)1 8-17 2.15-5.41 

Rainwater tank (additional 65% take up)1 49-110 2.15-5.41+ 

Desalination (125 ML/day) up to 46 2.70-3.50 

Desalination (500 ML/day) up to 182  1.80 

Melbourne   

Rainwater tank (additional 10% take up)1 3-12 2.67-10.92 

Rainwater tank (additional 72% take up)1 24-88 2.67-10.92+ 

Desalination 50? Not avail. 

 South East Queensland   

Rainwater tank (additional 10% take up)1 5-11 2.22-6.22 

Rainwater tank (additional 73% take up)1 33-80 2.22-6.22+ 

Traveston Dam 70-150 
 

Wyaralong Dam 18 
 

SEQ (Gold Coast) Desalination              45     

Western Corridor Recycled Water Scheme Up to 77  

Notes: 

 1: Lower bound and upper bound scenarios for rainwater tank take up from additional 
inducement policies (see Section 4, excludes houses with an existing tank installed). 
Maximum take up rate may be lower due to houses with difficult or inaccessible plumbing. 
Based on expected yield from a “typical” 5 kL tank plumbed for both indoor and outdoor 
use.   

 

2.4. Other Other Other Other potential potential potential potential impactsimpactsimpactsimpacts    

Two key additional areas for indirect cost savings are local water mains and stormwater 
infrastructure. 

2.4.1.2.4.1.2.4.1.2.4.1. Water mainsWater mainsWater mainsWater mains    

In greenfield sites there is some potential to reduce the size of water mains if rainwater tanks 
are widely installed and will be used during peak water usage periods. Smaller mains are 
often sized to meet minimum fire-fighting requirements, however augmentation of larger 
distribution and trunk mains could potentially be deferred or avoided if peak water usage is 
reduced through the installation of rainwater tanks. There has been little work done on the 
impact of rainwater tanks on peak water usage, however it is likely that peak usage will 
occur at times of high garden watering, when rainfall is lowest. If rainfall is low, then it is 
likely that rainwater tanks will also be drawn down at times of peak usage. 

2.00+ 
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Furthermore, the reduction in the cost of water mains is not proportional to the reduction in 
peak usage because of significant fixed costs associated with water mains. The impact of 
rainwater tanks on the size of local water mains will be limited, however the potential for 
cost savings should be considered on a case by case basis.  

2.4.2.2.4.2.2.4.2.2.4.2. Stormwater systemsStormwater systemsStormwater systemsStormwater systems    

There have also been few studies on the impact of reduced demand on the size of stormwater 
infrastructure. The capital cost of established sites will be unlikely to change if rainwater 
tanks are introduced (some replacement costs may be reduced but stormwater assets are 
mostly long-lived). MJA (2007) noted that: 

For greenfield sites or established areas requiring augmentation of infrastructure, the size of 
stormwater infrastructure might be reduced if run-off from roofs is diverted by rainwater 
tanks. However, most stormwater infrastructure is designed for probable peak events, and 
the size of the infrastructure may have to be maintained if peak events occur when rainwater 
tanks are already full.9 

Modelling indicates that the amount of water diverted into rainwater tanks in Sydney during 
the top 10 peak rainfall events in the last 100 years varies greatly, from 1-3% for some roof 
area/tank size combinations up to 50% for large tanks connected to smaller roof areas. 
Results for other cities are also varied. 

MJA (2007) also noted that: 

If significant volumes of rainfall could be diverted from the stormwater system, local drains 
in greenfield sites could potentially be reduced in size, however larger drains and drains 
capturing significant road or other run-off would be affected to a lesser degree. 

The potential impact on the stormwater system will be greatest in greenfield sites and will 
vary significantly amongst cities. A marginal impact analysis would require a detailed 
engineering analysis of stormwater costs in each location and is beyond the scope of this 
study. A review of the literature reveals a lack of published information on the marginal cost 
of stormwater systems. One paper by Coombes and Kuzcera (2003) suggested that for a 
particular development in Newcastle, stormwater savings could be in the order of $959 per 
lot, with ongoing savings of $10-23 per year. In another development, savings were 
estimated at from $210 to $511 per lot, however it is unclear from the paper how the figures 
were derived. 

Another impact on stormwater infrastructure will be the reduction of nutrients in the system, 
which will have the greatest impact when water drains into environmentally sensitive areas. 
Melbourne Water estimates that rainwater tanks reduce the flow of nitrogen into waterways 
by around 0.2 kg per year for a 150m2 roof. Developers are currently levied a one-off offset 
charge of $800/kg of nitrogen, who can therefore save around $160/house by installing 

                                                 
9  MJA (2007), pp. 31-32 
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rainwater tanks. This saving should probably be regarded as cost reflective and applied to 
developers as a broader infrastructure saving for Melbourne residents.10 

                                                 
10  MJA (2007), pp. 32-33 
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3.3.3.3. Adding environmental costs to levelised Adding environmental costs to levelised Adding environmental costs to levelised Adding environmental costs to levelised 
costscostscostscosts    

Question Two:  What are the additional costs and benefits of environmental 
externalities - in particular the impact of reducing greenhouse gas emissions and the 
costs of carbon abatement? 

The cost comparison of the previous section compares the financial costs of different water 
source options in high rainfall capital cities, levelised per unit of water produced.  However, 
a full economic analysis would take account of the relative environmental impacts of 
differing water source options, such as: 

� ecosystem impacts of inundation associated with dam construction; 

� the environmental impact of materials used in construction and installation 
(including the materials used to manufacture rainwater tanks); 

� environmental impacts of hyper-saline outflows caused by desalinating sea water; 
and 

� greenhouse gas impacts of all water source options, as they all involve some energy 
use (except gravity fed outdoor garden use of rainwater tanks). 

In many cases, demand-management (reduction in the water used per capita) has a very low 
environmental impact and in some cases can also reduce energy use.  For example, water-
efficient showerheads not only reduce water consumption but also reduce the energy used to 
produce hot water, so in turn reduce greenhouse gas emissions.  However, initiatives such as 
high-level water restrictions can cause amenity costs to gardeners, which can have real flow-
on effects (for example, on health impacts).11 

Dam construction is associated with inundation of large tracts of land, with the most suitable 
sites for dam construction usually chosen first.  Historically, the most suitable sites have 
been determined by geography, prioritising high yield, and low construction and delivery 
cost.  More recently, environmental and social impacts form part of the decision-making 
process, however in many cases, large-scale inundation will continue to have substantial 
environmental impacts through alteration of the natural landscape.  While noting this, 
measurement of these impacts is beyond the scope of this study. 

Desalination of seawater is the most energy-intensive of the water source options explored 
here and involves the release of hyper-saline water as a by-product.  Environmental impacts 
are assessed as part of the water source planning process, however MJA is unaware of any 
attempt to measure this impact in cost/benefit terms in the Australian context. 

Rainwater tanks do not have notable environmental impacts associated with their ongoing 
use, however they do consume energy associated with pumping for internal use.  Given the 

                                                 
11  Gardening being a favoured physical activity of older Australians, for example. 
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much smaller distances the water is moved, energy costs per kilolitre are typically lower than 
other source options, except where water is gravity fed throughout the system. 

While measurement in dollar terms of the environmental impacts described above is beyond 
the scope of this study, recent initiatives to put a price to greenhouse gas emissions allows us 
to factor this environmental impact into our cost analysis.  

3.1. The cost of carbonThe cost of carbonThe cost of carbonThe cost of carbon    

The European Union has established a trading market in carbon emissions, providing a cap 
in total emissions and allowing trading within that total.  The price of carbon in the European 
Union Emission Trading Scheme (EU ETS) was 0.98 Euro per tonne (AUD  $1.65)12 as at 27 
February 2007, down from over 30 Euros in April 2006. 

While Australia currently does not have a national carbon trading market, New South Wales 
has the Greenhouse Gas Abatement Scheme (GGAS), imposing mandatory greenhouse gas 
benchmarks on all NSW electricity retailers and certain other parties (referred to as 
benchmark participants) to abate the emission of greenhouse gases from the consumption of 
electricity in NSW.  The price of NSW Greenhouse Gas Abatement Certificates (NGACs) is 
not publicly released, however MJA understands that the average price in June 2005 was 
$12.65 per tonne (1 certificate being equal to one tonne of carbon).13  In the National 
Electricity Market, one tonne of carbon emissions is roughly equal to one megawatt hour of 
electricity.14 

Sydney Water has announced that its planned desalination plant will be ‘effectively’ 
powered using renewable energy.15  Using Sydney Water estimations of energy use (900 
GWh annually) and estimated cost of ‘greenhouse gas offsets’ ($35m annually), this results 
in an estimated cost per tonne of carbon of $37.18/t.  This estimate is greater than the NGAC 
price quoted above, and more likely reflects the price of purchasing renewable energy 
(through Renewable Energy Certificates) rather than offsetting carbon emissions (for 
example, producing wind energy as opposed to investing in carbon sinks). 

Again, the spot price of Renewable Energy Certificates is not publicly released, however 
reports have noted an oversupply in 2006 and a subsequent decrease in price to around 
$23/t.16  Table 4 below models the water source options from Table 3 with publicly available 
estimates of energy use, carbon emissions and abatement costs per ML at different carbon 
prices.  As can be seen from the table, rainwater tanks have the lowest abatement costs of the 
sources explored.   

                                                 
12  Exchange rate of AUD$1 = 0.593 Euro (13 March 2007) 
13  http://www.edl.com.au/PublicDocuments/20050825_ENEJune2005FinRes&BusUpdate_254303.pdf  
14  1.03t CO2e/MWH as at February 2007.  
15  http://www.sydneywater.com.au/EnsuringTheFuture/Desalination/pdf/ProjectReportOperation.pdf#Page=1  
16  http://www.renewableenergyaccess.com/rea/news/story?id=47634&src=rss  
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Table Table Table Table 4444: Costs of abatement of alternative s: Costs of abatement of alternative s: Costs of abatement of alternative s: Costs of abatement of alternative sources ources ources ources ––––    SydneySydneySydneySydney and  and  and  and SEQSEQSEQSEQ    

Water Source 

Annual 

yield 

(ML/a) 

Energy 

use 

(MWh/a) 

Energy 

efficiency 

(MWh/ML) 

CO2 

emissions 

(t) Abatement costs $/ML 

     
NGAC 
$12.65/t 

REC low 
$23/t 

REC high 
$37.18/t 

Rainwater tank 0.07 0.067 0.956 0.07 12 22 36 

Sydney        

Desalination (125 ML/day) 45,625 225,000 4.932 235,350 62 113 183 

Desalination (500 ML/day) 182,500 900,000 4.932 941,399 62 113 183 

 South East Queensland        

Traveston Dam Stage 1 70,000 137,480 1.964 143,804 25 45 73 

Traveston Dam Stage 2 40,000 52,920 1.323 55,354 17 30 49 

Traveston Dam Stage 3 40,000 52,920 1.323 55,354 17 30 49 

Tugan Desalination 45,000 225,000 5.000 235,350 63 115 186 
        

Source: MJA analysis, energy estimates from ISF/Cardno 2007. 

Table 5 explores the impact of carbon abatement on the relative levelised costs for different 
water sources.  While the impact on rainwater tanks is the lowest of all options, in no cases 
do the relative levelised costs change due to carbon abatement.  The overall small impact on 
levelised cost of abating the carbon released through water production, or purchasing carbon 
neutral energy for this production, suggests that this is an affordable option to water 
suppliers. 

Table Table Table Table 5555: Carbon impacts o: Carbon impacts o: Carbon impacts o: Carbon impacts on levelised costs of alternative sources n levelised costs of alternative sources n levelised costs of alternative sources n levelised costs of alternative sources –––– NSW and QLD NSW and QLD NSW and QLD NSW and QLD    

Source: MJA analysis. 

Carbon abatement has the highest impact on desalination, which is the most energy 
intensive.  It should be noted that Sydney Water’s levelised cost estimates factored in carbon 
abatement at the highest estimated cost of our analysis ($37.18/t), so cheaper abatement 
would decrease their levelised cost. 

Water Source 

Original levelised 

cost ($/kl) Change in levelised cost  

  

NGAC 

$12.65/t 

REC low 

$23/t 

REC high 

$37.18/t 

Sydney     

   Rainwater tank 2.15-5.41  0.01 0.02 0.04 

   Desalination (125 ML/day) 1.80 +  -0.13 -0.07 - 

   Desalination (500 ML/day) 1.80 +  -0.13 -0.07 - 

 South East Queensland     

   Rainwater tank 2.22-6.22 0.01 0.02 0.04 

  Traveston Stage 1  0.03 0.05 0.07 

  SEQ Desalination  0.06 0.12 0.19 
2.00+ 
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4.4.4.4. Deferring alternative water sources with Deferring alternative water sources with Deferring alternative water sources with Deferring alternative water sources with 
rainwater tanksrainwater tanksrainwater tanksrainwater tanks    

Question Three: How many rainwater tanks would be required to avoid or defer 
dams and desalination plants such as those proposed for Sydney and South East 
Queensland? 

As noted in the previous sections, the annual yield of rainwater tanks varies according to a 
number of elements.  Estimates of average yield in different cities are therefore heavily 
dependent on assumptions about these elements, especially rainfall and average roof 
collection area. In this section, we first consider the potential yield from a rainwater tank 
roll-out programme compared with the yield from other proposed dams and desalination 
plants, and then discuss the potential impact on the timing of future water sources. 

Potential Yield from Rainwater Tank rollPotential Yield from Rainwater Tank rollPotential Yield from Rainwater Tank rollPotential Yield from Rainwater Tank roll----outoutoutout    

MJA analysis of ABS Census and housing approvals data reveals that the maximum number 
of houses currently suitable for rainwater tank use (i.e. detached and semi-detached houses)17 
in South East Queensland is around 859,900 and in Sydney is 1,127,500.18  The actual 
number of properties suitable for installing a tank could be substantially below this 
maximum once site specific factors such as available land area and plumbing constraints are 
taken into account. The maximum number of houses that are ‘in-scope’ in Sydney is around 
70 per cent, and in SEQ more broadly it is 78 per cent of total housing stock (Table 6). The 
ABS reports that the uptake of rainwater tanks in capital cities, is small, with 4.9 per cent in 
Sydney, 4.8 per cent in Brisbane and 6 per cent in Melbourne.  This contrasts with Adelaide 
where 37.8 per cent of households had a rainwater tank in 2004.19 

                                                 
17  The ABS identifies ‘semi-detached’ houses (11% and 6.6% of total houses in Sydney and SEQ respectively 

in 2001) as including some row, terrace and town houses, which may be less suitable for rainwater tanks. 
However, MJA notes that Gold Coast City Council includes as mandatory rainwater tanks on all new 
‘…such dwellings as stand alone single dwellings, duplexes, row houses, terrace houses, town houses and 
villa units’. (Gold Coast City Council, 2007: p1). 

18  Based on census data for 2001 and building approvals data to 2006 (Cat 8731.0, 3236.0). 
19  ABS.  2004.  Environmental Issues: People’s Views and Practices. Cat 4602.0. 
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Table Table Table Table 6666: : : : Potential rainwPotential rainwPotential rainwPotential rainwater tank households 2006ater tank households 2006ater tank households 2006ater tank households 2006    –––– Sydney and SEQ Sydney and SEQ Sydney and SEQ Sydney and SEQ    

Water Source Sydney SEQ 

   

Total households 2006  1,610,800    1,104,647 

Total potential RWT households 2006 1,127,519   859,907  

Ratio of potential RWT households to total households 2006  70%  78% 

   

Source : ABS, Qld Govt, MJA analysis20 

The yield from a rainwater tank roll-out programme will be constrained by the number of 
suitable sites.  Given the broad band of yield per rainwater tank found in Figure 1, MJA does 
not consider a point estimate of yield to be a realistic approach without modelling based on 
multiple weather stations and detailed information on roof collection areas.  As such, when 
estimating the potential yield from rainwater tanks, MJA provides a number of alternatives 
relative to yield assumptions. These assumptions are found in Table 7.   

The equivalent number of rainwater tanks for the full capacity yield of a 500ML/day 
desalination plant in Sydney would be 3.65 million at a yield of 50kL/a, 2.6 million at 
70kL/a, and 1.8 million at 100kl/day.   

Stage 1 of Traveston Dam at sustainable yield would require 1.4 million rainwater tanks at 
50kL/a, 1 million at 70kL/a, or 700,000 at 100kL/a.   

Results are summarised in Table 7. 

Table Table Table Table 7777: : : : Alternative Sources: Alternative Sources: Alternative Sources: Alternative Sources: NumberNumberNumberNumber of rainwater tanks for equivalent  of rainwater tanks for equivalent  of rainwater tanks for equivalent  of rainwater tanks for equivalent yieldyieldyieldyield, Sydney and SEQ, Sydney and SEQ, Sydney and SEQ, Sydney and SEQ    

Water Source 

Total annual 

yield (ML/a) 

Number of rainwater tanks for equivalent 

yield 

  50kL/a 70kL/a 100kL/a 

Sydney Desalination 
(125 ML/day) 45,625 912,500 651,786 456,250 

Sydney Desalination 
(500 ML/day) 182,500 3,650,000 2,607,143 1,825,000 

Traveston Dam Stage 1 70,000 1,400,000 1,000,000 700,000 

Wyaralong Dam 18,000 360,000 257,143 180,000 

Gold Coast Desalination 45,000 900,000 642,857 450,000 

Max number of houses 
'in scope' SYD - 2006 

  
1,127,519  

Max number of houses 
'in scope' SEQ - 2006 

 
 

859,907   

     

Source : MJA analysis 

                                                 
20  2001 data from ABS Census, household growth 2001-06 from ABS Cat 8731.0, SEQ total household data 

from Qld Govt 2007.  See Table 8 for detailed analysis 
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TakeTakeTakeTake----up scenariosup scenariosup scenariosup scenarios    

The analysis of the previous section identified the equivalent yield of various dams and 
desalination plants compared with rainwater tanks. In some cases, the number of tanks is in 
excess of the number of ‘in scope’ properties. However, rainwater tanks effectively defer the 
need for new water sources by reducing the demand on existing water supplies and ‘freeing 
up’ capacity that can then be used to supply growth rather than constructing new water 
sources.  

MJA understands that it is unlikely that rainwater tanks would be capable of being installed 
within the required timeframe, or provide sufficient security, to avoid the immediate drought 
response needs of South East Queensland (such as the construction of the Western Corridor 
Recycled Water Scheme). However, longer term water supply solutions targeting future 
growth could potentially be deferred if rainwater tanks adequately reduce the draw on 
existing water sources. 

Contrary to expectations, existing houses in Sydney and especially in SEQ have large 
potential for take-up of rainwater tanks when compared with future growth in dwellings in 
greenfields sites.  While new dwellings can be designed to be ‘rainwater tank-friendly’, a 
growing proportion of future dwellings are expected to be in high density unit blocks which 
are mostly unsuitable for rainwater tanks (although the majority of new dwellings since 2001 
have been detached ‘rainwater tank-friendly’ dwellings).  

The majority of existing dwellings in Sydney and especially SEQ are detached houses, 
making them suitable in theory for rainwater tanks.  While there has been a trend in recent 
years for larger houses on smaller blocks, these do not constitute the majority of houses in 
SEQ.  Indeed, older houses are more likely to sit on a property with a larger backyard with 
available space for a rainwater tank.  Furthermore, the classic ‘Queenslander’ house sits on 
stilts and typically has more space underneath to sit a rainwater tank.  

However, existing dwellings are likely to prove more expensive to connect to rainwater 
tanks (especially when plumbed for internal use), and the roofing may be designed 
awkwardly for rainwater capture.  It is clear that not every detached or semi-detached house 
is suited for tank capture, and it is likely that connection will be more costly for these houses 
than in greenfields sites.   

Regardless, the generous rebates being offered in SEQ (up to $1,700 per tank with $100 
more if plumbed internally) are clearly motivating many homeowners to purchase a tank, 
with 500 rebates a week being granted by Brisbane City Council at the time of writing 
(which is an annual rate of 26,000) and reports of waiting periods of 6 months for some 
tanks.21  The small rebate for plumbing costs may account for the small proportion of rebates 
going to tanks being plumbed internally (around 5 per cent).  Also, tightening water 
restrictions are clearly motivating homeowners to use rainwater on their gardens. 

MJA has seen no study into the potential for rainwater tank take-up in SEQ or Sydney and 
makes no claim to this in this paper.  However, there appears no major physical impediment 
for take-up in the majority of existing dwellings, and a number of policy options exist should 

                                                 
21  Pers comm. Brisbane City Council, 23 March 2007. 
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this be deemed an economically viable objective, from larger rebates to more compulsory 
policies.22  Where internal plumbing is impractical, external use is clearly attractive in SEQ 
(with 95 per cent of rebates going to external use). SEQ also has high outdoor water use 
compared with other capital cities and therefore limiting rainwater tanks to outdoor use 
reduces annual yield by only around 15% (compared with tanks plumbed for both indoor and 
outdoor use, based on a 5kL tank and 125m2 roof collection area). 

MJA provides a number of illustrative scenarios for take up, found in Figure 3 and Figure 4. 
These scenarios demonstrate the impact on expected annual demand of a take-up of 
rainwater tanks of 5 per cent of houses per year, up to different threshold points.  A 
maximum of 10 per cent is considered by industry to be substantial, however MJA have 
modelled a number of scenarios between this figure and the maximum conceivable take-up 
(‘Max take-up’). 

For Sydney, ‘BAU less 40%’ models ‘business as usual’ demand based on ABS household 
projections, less an assumed 40 per cent reflecting the maximum impact of BASIX water 
savings targets on new dwellings.23  All lines below this demonstrate take-up of rainwater 
tanks in existing homes at 5 per cent per year, to thresholds at 10 per cent, 25 per cent, 50 per 
cent, and the maximum potential take-up.  

As we concern ourselves with the potential for rainwater tank rollout on existing dwellings, 
and the ‘BAU less 40%’ assumes a reduction of 40 per cent of demand from future 
dwellings, there is no double-counting in this analysis.  

The overlaid arrow demonstrates the potential to defer expenditure on water source 
infrastructure that would otherwise have been constructed in 2010 (for illustration only). 
Water sources could potentially be deferred by more than the indicated time if demand 
management initiatives reduce future demand, or may be deferred by less than the time 
indicated due to other factors such as the need for emergency water supplies or specific 
regional growth requirements. 

                                                 
22  Regarding the potential for mandating rainwater tanks on all suitable houses, MJA notes that both NSW and 

QLD currently mandate rainwater tanks for all suitable new houses. 
23  BASIX is described in more detail below 
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Figure Figure Figure Figure 3333: Annual demand impact of different rainwate: Annual demand impact of different rainwate: Annual demand impact of different rainwate: Annual demand impact of different rainwater tank taker tank taker tank taker tank take----up schedules up schedules up schedules up schedules ---- Sydney Sydney Sydney Sydney    
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Source: MJA analysis 

Figure 4 reflects these same take-up scenarios in SEQ, using the ‘adopted demand’ scenario 
from the Queensland Government’s paper ‘Water for South East Queensland: A long term 
solution’.  This is based on a medium savings scenario which assumes rainwater tanks on all 
new developments, but an ‘ultimate penetration of 5% of existing accounts’ (Qld Govt, 
2006: p16).  As current penetration is already at 5 per cent, MJA identifies no double-
counting, and regardless provides a number of take-up scenarios. 

Potential to defer 2010 infrastructure under 50% take up rate 
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Figure Figure Figure Figure 4444: : : : Annual demand impact of different rainwater tank takeAnnual demand impact of different rainwater tank takeAnnual demand impact of different rainwater tank takeAnnual demand impact of different rainwater tank take----up schedules up schedules up schedules up schedules ---- SEQ SEQ SEQ SEQ    
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Source: MJA analysis, DNRMW (2006) 

Future housing growth to 2026 is expected to be associated with a higher proportion of 
rainwater tanks than there are currently, given new regulations in NSW and QLD. 

Based on the estimates of demand shown in the charts above, the impact of rainwater tank 
take up on new water infrastructure can also be estimated. In most cases, the precise timing 
of future water sources is unknown. In the case of Sydney, the existing metropolitan Water 
Plan estimates that a major new water source may not be required for 10 years or more if 
adequate demand management and recycling initiatives are in place. However the NSW 
government has indicated that a desalination plant will act as a contingency measure if water 
supplies fall below certain critical levels.  

While the exact timing of new sources is unknown, MJA has illustrated the impact of rolling 
out rainwater tanks to 5% of households each year, assuming that Sydney demand were 40% 
less than “Business As Usual” (due to demand management, as above) and the SEQ demand 
matched the case adopted by the Queensland Government. In this scenario, expenditure in 
2010 that was required to cater for demand growth across the system (excluding emergency 
supply options) could potentially be delayed: 

- past 2026 in Sydney or to 2019 in SEQ if all potential housing (i.e. detached 
or semi-detached houses – 70 per cent of Sydney dwellings and 78 per cent 
of SEQ dwellings) could install a rainwater tank; 

- to 2022 in Sydney or to 2018 in SEQ if only 50% of total dwellings could 
install a rainwater tank; 

- to 2012 in Sydney or 2013 in SEQ if only 10% of total dwellings could 
install a rainwater tank; 

Potential to defer (non-
emergency) 2010 infrastructure 
under 50% take up rate 
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BASIX requirements in NSWBASIX requirements in NSWBASIX requirements in NSWBASIX requirements in NSW    

As of 1 October 2006, all new residential dwellings as well as all residential alterations and 
additions throughout NSW are required to satisfy BASIX requirements. These requirements 
relate to energy and water efficiency, and can be met flexibly, including through the optional 
use of rainwater tanks. However, it appears that rainwater tanks are effectively mandatory 
because it seems difficult to satisfy the alternative water supply requirements without one, 
even though different options are available, including the use of groundwater or recycled 
water. 

BASIX sets energy and water reduction targets for new homes and apartments. The Water 
target ranges from 40% to 0% across NSW, taking into account the significant variances in 
the climate. Key points are: 

• 90% of new residential development will be covered by the 40% water target.  

• No new home built in NSW will use more water than the current state average.  

• The areas covered by the 40% target represent 98% of the state’s population growth. 

The BASIX website provides examples of how to meet water targets in different areas of the 
state. 

A BASIX fact sheet states: BASIX is subject to ongoing monitoring: since implementation, 
the Department has conducted a monitoring program of 100 BASIX-compliant home designs 
that are now in the development approval and construction process. Items to note: 

Every home has a rainwater tank, the average size being 4,000 litres and the 
majority of which will be plumbed to the toilet and laundry, as well as providing 
water for the garden. 

Building requirements in SE QueenslandBuilding requirements in SE QueenslandBuilding requirements in SE QueenslandBuilding requirements in SE Queensland    

 

New water savings targets set by the Queensland State Government will apply to building 
development applications lodged for the construction of new houses in South East 
Queensland from 1 January 2007 and state-wide from 1 July 2007.24 The new targets can be 
achieved through a number of options including household rainwater tanks or alternatives 
such as dual reticulation, communal rainwater tanks or storm water reuse (most of which are 
less attractive options than rainwater tanks). 

There are minimum requirements in place if rainwater tanks are used to meet the water 
savings targets. These are: 

• single detached houses must install a rainwater tank with a minimum 5000L 
capacity; 

                                                 
24  http://www.lgp.qld.gov.au/docs/building_codes/housing/water-saving/faq.pdf 
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• non-detached houses, such as town houses and terrace houses, must install a 
rainwater tank with a minimum 3000L capacity; 

• rainwater tanks must receive rainfall from at least one half of the roof catchment area 
or 100m2, whichever is the lesser; 

• rainwater tanks must supply water for external use and internal use to toilet cisterns 
and washing machine cold water taps; 

• internal fixtures supplied from a rainwater tank must have a continuous supply of 
water, which may be achieved by an automatic switching device or a trickle top up 
system. 

The potential for future growth in rainwater tanks associated with current building 
requirements is thus quite strong.  It appears that the vast majority of appropriate dwellings 
in NSW will attach a rainwater tank as part of their BASIX requirements, and the same 
appears to be true for QLD.  In terms of dwelling growth, however, South East Queensland 
appears to have higher relative potential for rainwater tank growth than Sydney, due to the 
types of dwellings being constructed there.  

MJA is aware of no published projections of dwelling type to 2026 or beyond.  However, 
there has been a trend towards higher density living in recent years, and this trend can be 
expected to continue in the future as the scope for greenfields developments decreases.  This 
will reduce the potential for rainwater tanks in future housing growth over time, bringing us 
back to the substantial potential for rainwater tanks in the existing housing stock.  

The proportion of recent household growth in Sydney and SEQ which could potentially use a 
rainwater tank (RWT households) is found in Table 8.25  For Sydney it is just over 50 per 
cent, and for Brisbane it is closer to 75 per cent.  This reflects the growth in high density 
housing in Sydney.  MJA is unable to predict the housing composition of future growth, 
however Sydney is expected to grow 450,00 houses to 2026 while SEQ grows almost 
600,000.  It is likely that the growth in potential RWT households as a proportion of total 
growth will slow.  If, for example, future growth in households is 50 per cent ‘rainwater 
tank-friendly’, this will grow 225,000 rainwater tanks in Sydney, and 296,500 in SEQ.   

                                                 
25  Detached, semi-detached, row, terrace and town house 
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Table Table Table Table 8888: Housing growth 2006: Housing growth 2006: Housing growth 2006: Housing growth 2006----2026, Sydney and SEQ2026, Sydney and SEQ2026, Sydney and SEQ2026, Sydney and SEQ    

Water Source Sydney SEQ 

   

Households 2006  1,610,800   1,104,647  

Growth in potential RWT households as 
proportion of total growth 2001-06 

 52%   74%  

Total potential RWT households 2006  1,127,519   859,907  

Total household growth 2006-2026 449,500 593,027 

Total households 2026  2,060,300   1,697,674  

If growth 2006-2026 is 50% potential RWT 
households 

224,750 296,514 

   

Source : ABS, MJA analysis26 

                                                 
26  2001 data from ABS Census, household growth 2001-06 from ABS Cat 8731.0, household projections 

2006-2026 from ABS Cat 3236.0, SEQ growth data based on medium population growth projections from 
Qld Govt and average household size estimations.  Rainwater tank projections for SEQ based on Brisbane 
housing approvals data 2001-06 (ABS Cat 8731.0) 
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5.5.5.5. Cost of rolling out rainwater tanksCost of rolling out rainwater tanksCost of rolling out rainwater tanksCost of rolling out rainwater tanks    

Question Four:  What would be the cost to Government of a targeted program to roll 
out rainwater tanks to 5% of households each year in high rainfall cities such as 
Sydney and Brisbane? 

As outlined above, State Governments across Australia have legislation and regulation 
focussing on attaching rainwater tanks to new housing and renovations.  However, MJA has 
identified that a significant proportion of existing households could make use of rainwater 
tanks, but currently do not and will be largely untouched by existing policy.  As such, there 
is scope to expand the number of existing households with rainwater tanks. 

Table Table Table Table 9999: Cost of rolling out rainwater tanks, Sydney and SEQ: Cost of rolling out rainwater tanks, Sydney and SEQ: Cost of rolling out rainwater tanks, Sydney and SEQ: Cost of rolling out rainwater tanks, Sydney and SEQ    

 Sydney SEQ 

   

Total households 2006  1,610,800   1,104,647  

5% of households  80,540   55,232  

‘In scope’  RWT households 2006  1,127,519   859,907  

Proportion of current households with 
rainwater tanks 

5% 5% 

Proportion of ’in scope’ RWT households but 
without RWTs 

65% 73% 

Number of ‘in scope’ RWT households but 
without RWTs 

 1,046,979   804,675  

Max years available for excess take-up of 
rainwater tanks 

13.0 14.6 

Approx ave cost of 5kL rainwater tanks $2,500-
$3,500 

$2,500-
$3,500 

Total annual capital cost of 5% roll-out of 
rainwater tanks ($m) 

$200-280 $140-200 

Annual water savings (low)ML / RWT / a  3,800   2,300  

Annual water savings (high) ML / RWT / a  8,500  5,500  

   

Source : ABS, MJA analysis27 

Given the scope for potential take-up of rainwater tanks in existing households, MJA 
estimates that if rolled out to 5 per cent of total households per year and all potential 
households were capable of installing tanks, households without a tank would be exhausted 
in 13 to 15 years.  Table 9 shows that, assuming a capital cost of $2,500-3,500 per rainwater 
tank and an average yield of 70kL/a, roll-out would extend annually to: 

                                                 
27  2001 data from ABS Census, household growth 2001-06 from ABS Cat 8731.0, household projections 

2006-2026 from ABS Cat 3236.0, SEQ growth data based on medium population growth projections from 
Qld Govt and average household size estimations.  Rainwater tank projections for SEQ based on Brisbane 
housing approvals data 2001-06 (ABS Cat 8731.0) 
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� over 80,540 households in Sydney at an annual capital cost of $200-$280 million, 
saving 3.8-8.5 GL/year per 5 per cent of houses; and 

� 55,232 households in South East Queensland at an annual capital cost of $140-
$200m, saving 2.3-5.5 GL/year per 5 per cent of houses. 

The cost of developing and implementing policies to enact this rollout would be in excess of 
these figures.  However, flexibility in application of the policy could see some rainwater 
tanks being installed externally only, with substantial installation savings (but lower average 
yields).  Any policy installing such a high number of tanks per year would be expected to 
attract a capital savings through bulk purchase and installation. 
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