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Introduction 

Stanthorpe is located in south-eastern Queensland’s high 
country, approximately 215 km south-west of Brisbane, in an 
area known as the Granite Belt, famous for its wine industry  
and tourism. 

The Queensland Government Statistician’s Ofce estimates that the total population of 
Stanthorpe, together with the adjacent community of Applethorpe, will increase from 6170 
(June 2015) to 7540 by 2036. As parts of Applethorpe are serviced by Stanthorpe’s reticulation 
network, these two communities are considered together in this document, and reference to 
Stanthorpe generally includes Applethorpe. 

Safe, secure and reliable water supplies are an essential resource for Stanthorpe, not only 
providing for the health and wellbeing of the community, but also providing opportunities for 
economic and community development. 

Southern Downs Regional Council is the registered water service provider for Stanthorpe’s urban 
water supply and provides both water supply and wastewater services to most of Stanthorpe’s 
urban areas. 

The Department of Energy and Water Supply (DEWS) and council committed to a partnership to 
investigate and establish a shared understanding of the existing security of Stanthorpe’s urban 
water supply system and its capacity to support current demands and future growth. 

Arising from this partnership, this regional water supply security assessment (RWSSA) provides 
valuable information to the community and water supply planners about Stanthorpe’s urban water 
supply security, thereby providing a foundation for future water supply planning by council. 

This assessment has considered a number of growth scenarios for the population of Stanthorpe 
to identify the timing and magnitude of potential water supply risks. It is important to note that 
information presented in the assessment does not consider any changes to the capacity of the 
existing water supply system and associated infrastructure. 

Image courtesy Tourism and Events Queensland 
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Water supply source 

Storm King Dam is the sole source of bulk raw water 
supply for Stanthorpe’s reticulation network. 

Storm King Dam was built in 1954 and is located on Quart Pot Creek, approximately 8 km 
south-east of Stanthorpe (Figure 1). The dam is owned and operated by council, and 
has a storage capacity of 2180 megalitres (ML) with a catchment area of about 91 km2. 
Under normal conditions, water can be extracted from this storage down to a minimum 
operating volume of 200 ML, providing a useable storage volume of 1980 ML. 

Water extracted from Storm King Dam is transferred by pipeline approximately 7 km for 
treatment at the Mount Marley Water Treatment Plant, located on the eastern outskirts of 
Stanthorpe. From here, treated water is delivered to the town’s reservoirs and distributed 
to customers via the reticulation system. 

 

Figure 1: Stanthorpe and Storm King Dam 

Image courtesy Southern Downs Regional Council 
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Water users and water demand 

Stanthorpe’s reticulation network 

Stanthorpe’s reticulation network currently provides water 
for urban purposes to about 5100 people or about 83% of 
Stanthorpe’s residential population. 

Council holds a water licence with a volumetric limit of 1150 ML per annum (ML/a) for 
extracting water from Storm King Dam, and uses this to supply Stanthorpe’s urban water 
demand. Information from the Statewide Water Information Management database 
shows that the total volume of water sourced from Storm King Dam for the reticulation 
network over the 7 years from 2008–09 to 2014–15 averaged 590 ML/a (ranging from 
530 ML/a to 696 ML/a). 

Based on the total volume of water sourced and the serviced population, the 
average water demand during this period (2008–09 to 2014–15) was approximately 
324 litres per capita per day (L/c/d). This fgure accounts for residential, commercial, 
municipal, and industrial water supplied from the reticulation network, plus any system 
losses. It also includes water use by the transient population, such as tourists and 
temporary workforces. Water use by the transient population is accounted for under the 
category of commercial use; however, the transient population is not included in the 
serviced population fgures. 

The average residential water use for this period was approximately 213 litres per person 
per day (L/p/d). 

Image courtesy Tourism and Events Queensland 
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Recycled water 

A signifcant proportion of the water supplied through Stanthorpe’s reticulation system 
is ultimately returned to Stanthorpe’s wastewater treatment plant as wastewater after 
it has been used (e.g. for showers, laundry) and is subsequently recycled. Stanthorpe’s 
wastewater treatment plant produced between approximately 270 ML and 400 ML of 
recycled water per year from 2010–11 to 2014–15, and is currently producing an average 
of about 1.08 ML/day. This means that, on average, more than half of the water supplied 
to meet Stanthorpe’s urban demands is subsequently recycled. All of the recycled water 
produced is used for irrigation of sporting felds, parks, gardens and local horticulture, 
which reduces the potential demand on Storm King Dam. 

Water demand is impacted by variations in climate 

Urban water demand varies between years and within each year depending on various 
factors, including climatic conditions such as rainfall, with higher demand usually 
occurring during drier periods. Figure 2 shows the relationship between the total  
annual rainfall recorded in Stanthorpe (GS 41095 Stanthorpe Leslie Parade) and the  
total annual volumes of water sourced for Stanthorpe’s reticulation network for the 
period 2008–09 to 2014–15. 
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Image courtesy Southern Downs Regional Council 

Figure 2 shows that the amount of water sourced varies considerably from year to year, 
ranging from approximately 292 L/c/d in 2010–11 (the wettest year) to 377 L/c/d in 
2013–14 (the second driest year). Both the amount of rainfall and the pattern of rainfall 
throughout the year infuence demand. For example, 2009–10 (the driest year) was a 

2008-‐09	   2009-‐10	   2010-‐11	   2011-‐12	   2012-‐13	   2013-‐14	   2014-‐15	  

W
at
er
	  so

ur
ce
d 	  
(L
/c
/d
) 

300	   little drier than 2013–14 (the second driest year), but in 2013–14 monthly rainfall was 
below the historical average (1873 to 2015) for 10 months compared to only 8 months 
in 2009–10. As a result of the higher number of dry months, water demand was overall 
higher in 2013–14. Ra
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Figure 2: Total annual rainfall vs total water sourced  
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Other users of the bulk water 
supply source 

Agriculture 

Agriculture in the surrounding area is an important part 
of Stanthorpe’s economy, and includes crops such as 
vegetables, apples, grapes and stone fruit, as well as 
grazing of sheep and cattle. There are only a few licences 
that authorise the take of water from the catchment area 
of Storm King Dam, each of which is for a relatively small 
volume of water for agricultural or irrigation purposes. 
These water entitlements are not considered to have 
a signifcant impact on Stanthorpe’s water supply 
security. Water entitlements also exist in Quart Pot Creek 
downstream of Storm King Dam. However, as no releases 
of water are made from the dam, these entitlements do not 
have any impact on the availability of the water supplied 
from Storm King Dam for Stanthorpe. 

Industry 

Historical performance of Storm 
King Dam storage 

Figure 3 illustrates the recorded storage behaviour of 
Storm King Dam from 1969 to 2015. There has been no 
supply failure to date from Storm King Dam. However, the 
dam has fallen to low levels on a number of occasions. As 
a result, there has sometimes been a need for extended 
water restrictions to ensure continuity of supply. For 
example, in 2007, following several successive years 
of below average rainfall, water levels in the dam fell to 
unprecedented low levels and water restrictions were in 
place for their third consecutive year to reduce urban water 
consumption. Above average rainfall during late 2007 led 
to the dam reflling and water restrictions being lifted. 

Full	  supply	  level	  2180	  ML	  

Due to the small storage capacity of Storm King Dam, 
the system is vulnerable to extended dry periods, a 
failed wet season and low-fow or no-fow conditions 
in the creek. Additionally, historical performance is not 
always an accurate indicator of future performance due 
to changes in water demands and climate variability. At 
current water demand levels, without further infows, the 
storage capacity of Storm King Dam is sufcient to meet 
Stanthorpe’s urban water demands for approximately 
20 months, or about 17 months if no water restrictions are 
imposed (these durations are extended if some infows 
do occur). The community therefore relies heavily on 
seasonal infows to replenish the dam. 
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1400The main industries in Stanthorpe are in the areas of 
agricultural support industries; health care and social 
assistance; fnancial and insurance services; construction; 
retail; and rental, hiring and real estate services. These 
businesses are generally of a smaller scale, consistent 
with most urban areas, and there are no major industrial 
users of water in Stanthorpe. 

Water for industries in Stanthorpe is supplied through 
the reticulation network. As such, water use by these 
businesses is accounted for within the total water demand 
fgures for the network. Over the period 2008–09 to 
2014–15, the combined industrial, commercial and 
municipal water use in Stanthorpe constituted on average 
about 30% of Stanthorpe’s total water demand. 
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Figure 3: Storm King Dam—recorded storage behaviour from 1969 to 2015 
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Future water demand 

Well-founded and secure water 
supply planning necessitates   
an understanding of the likely  
(and possible) changes in water 
demand into the future. 

In developing an agreed projection of Stanthorpe’s 
future water demand, it is essential that all key 
assumptions, such as rates of water use and 
population, are identifed and agreed upon. The 
projections will remain subject to ongoing monitoring 
of actual population growth and variations in water 
use trends (e.g. changes in water use practices may 
increase or decrease consumption). 

Stanthorpe’s reticulation network 

The population of Stanthorpe and the adjacent community of Applethorpe is projected to increase from 
the current fgure of about 6170 to about 7540 people by the year 2036. There is no indication that there 
will be an increase in the proportion of the population connected to the reticulation network in coming 
years, as some of the growth that is occurring is in areas not connected to the reticulation network, such 
as ‘lifestyle blocks’. It is therefore assumed that the percentage of the projected future population that 
is connected to the reticulation network will remain at current levels—around 83%. 

A new water main to Applethorpe is currently planned to connect the former Applethorpe TAFE; 
however, areas adjacent to the Applethorpe mains are not compelled to connect to the system. While 
the development of this new water main has the potential to increase demand from Applethorpe over 
time, both from residential and industrial users, increased demand from the new main is considered 
negligible in the short to medium term. 

The average daily water demand over the past 7 years is approximately 324 L/c/d. It is important to note 
that this fgure represents average demand rather than high demand, such as may occur during hotter 
dry periods, and therefore the average daily demand level will often be exceeded. However, the use of an 
average demand fgure provides a means of directly comparing future demand projections to determine 
when demand is likely to exceed available supply. For planning purposes, this means an appropriate 
balance can be reached between the cost of water supply and the demand for available water. 

Figure 4 shows Stanthorpe’s projected average urban water demand on Storm King Dam, which is 
projected to increase to approximately 740 ML/a by 2036. Also shown in Figure 4 is a projected higher 
demand, possible during extended dry periods, which reaches approximately 858 ML/a by 2036. 

Historical	  water	  demand	   Projected	  	  water	  demand	   Possible	  dry	  period	  demand	  

1000	  
900	  

M
L/
a	  

800	  
700	  
600	  
500	  
400	  
300	  
200	  
100	  

0	  

Year	  

Figure 4: Stanthorpe’s projected average urban water demand on Storm King Dam 
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Recycled water 

Water demand that is met through the use of recycled 
water from Stanthorpe’s wastewater treatment 
plant is not included in the projected demands on 
Storm King Dam. If for any reason this recycled water 
supply becomes unavailable in the future, this may 
potentially lead to some of this demand switching to 
Storm King Dam. 

Other users of the bulk water 
supply source 

Agriculture 

There is potential for the scale of agricultural 
production and the level of agricultural productivity 
in the Stanthorpe area to increase in the future, 
particularly if the availability of water for agriculture in 
the area were to increase. The Border Rivers Resource 
Operations Plan (2008) details the process for dealing 
with 3000 ML/a of unallocated water in the Stanthorpe 
Water Management Area that may be made available 
for irrigation and associated industry. However, any 
increase in the availability of water for agriculture 
in the future would not be expected to impact on 
the water supplies for meeting Stanthorpe’s urban 
demand, as additional water for agriculture would 
not be sourced from Storm King Dam or its 
catchment area. 

Industry 

Industrial activity centred in Stanthorpe is generally of a 
smaller scale, consistent with most urban areas, and water 
demand from local industry is currently met through the 
reticulated system. Any future growth in this demand is 
expected to be approximately proportionate to population 
growth and, as such, growth in water demand from 
industry will be refected in the growth fgures for urban 
water demand. 

Image courtesy Tourism and Events Queensland 
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Water supply system capability 

Hydrologic assessment of  
Stanthorpe’s water supply system 

Hydrologic assessments have been 
undertaken to ascertain the capability 
of Stanthorpe’s existing bulk water 
supply system (including existing 
operational arrangements and water 
entitlements) to meet current and 
projected future water demands. 

Both historical and stochastic modelling techniques were 
used to simulate the performance of Stanthorpe’s water 
supply from Storm King Dam. Historical modelling was 
used to demonstrate how the water supply would have 
performed under historical climatic conditions for a range 
of demand levels and operating arrangements. Stochastic 
modelling was used to demonstrate how the water supply 
may have performed under a wider variation of potential 
climatic scenarios, including more severe droughts. 

Stochastic modelling involves generating data sequences 
that incorporate key statistical indicators from the 
historical record. One hundred replicates of 10 000 years 
of stochastic rainfall, evaporation and streamfow data 
were generated for the Storm King Dam catchment area, 
and hydrologic modelling of each of the 100 replicates 
undertaken. Median outputs from the stochastic 

modelling have been presented in this assessment. 
Using the median outputs means that half of the replicate 
sequences had a lower frequency and half had a higher 
frequency of an event occurring. 

The hydrologic assessments assume that all existing 
water entitlements from the dam or watercourses that 
support the system are fully developed and operational, 
with the exception of the water entitlements used to 
supply Stanthorpe’s reticulation network. Stanthorpe’s 
water demands were represented at six diferent 
total annual demand levels to refect the impact of 
population growth. 

In an efort to reduce water consumption and extend the 
duration of the available water supply during extended 
dry periods, council has put in place a water restriction 
regime for Stanthorpe based on the storage volume of 
Storm King Dam. The hydrologic assessment assumes that 
modelled savings from the water restrictions will actually 
be achieved. 

Table 1 shows the storage volumes in Storm King Dam at 
which the various water restriction levels are triggered, 
and the corresponding residential water use targets. 
The water restrictions primarily target outdoor water 
uses including watering of gardens, irrigation of sports 
felds and swimming pool use. Further details on water 
restriction rules are available on council’s website 
(www.sdrc.qld.gov.au/living-here/water---wastewater/ 
water-restrictions). 

Image courtesy Tourism and Events Queensland 
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Restriction level  Supply trigger levels 
(% of full supply volume) 

Targeted maximum daily residential 
consumption (L/p/day) 

Permanent 75% and above 230 

Medium  70% (or below). 
Relaxed when volume increases to 75% 

200 

High  50% (or below). 
Relaxed when volume increases to 55% 

170 

Extreme  30% (or below). 
Relaxed when volume increases to 35% 

140 

 

 

Table 1: Stanthorpe’s water restriction levels 

Note: Trigger levels and reduction targets are subject to review and amendment as determined by Southern Downs Regional Council 
from time to time 

Frequency of water supply 
shortfalls and water restrictions 

For this assessment, Stanthorpe is considered to have 
experienced a water supply shortfall when Storm King 
Dam is unable to meet the water demands placed on it by 
Stanthorpe’s community. This could, for example, be as a 
result of Storm King Dam reaching its minimum operating 
level due to severe or extended drought. 

Historical modelling assessment 

The historical modelling undertaken (for the period 
1890 to 2015) indicates that Storm King Dam would have 
been capable of meeting a demand of 600 ML/a (around 
Stanthorpe’s current average annual water demand) 
without experiencing any periods of water supply 
shortfall, with or without water restrictions. It is important 

to note, however, that the modelling also showed that 
Storm King Dam would have fallen to quite low levels on 
numerous occasions during this period, with only a few 
months of supply remaining at times. 

The historical modelling also indicated that with council’s 
water restriction regime applied (and assuming the 
targeted water consumption savings were achieved), 
Storm King Dam would have been capable of meeting 
a demand of 740 ML/a (Stanthorpe’s projected 2036 
average water demand) without experiencing any periods 
of water supply shortfall. Again, it is important to note that 
the modelling showed Storm King Dam would have fallen 
to quite low levels on numerous occasions during the 
historical period. Without any water restrictions in place, 
the modelling showed that at this level of demand Storm 
King Dam would have fallen below its minimum operating 
level on a least three occasions during the historical 
period, or about once every 42 years on average. 

Image courtesy Tourism and Events Queensland 
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Stochastic modelling assessment 

As outlined earlier, stochastic modelling accounts for a 
wider variation of potential climatic scenarios than the 
historical modelling. Accordingly, it is a useful tool for 
improving our understanding of the capacity of the water 
supply system, including the likelihood of events that 
have not occurred during the historical period but may 
be possible in the future. 

For example, the stochastic modelling indicates that, at 
Stanthorpe’s current average annual water demand of 
around 600 ML/a, Stanthorpe could experience a water 
supply shortfall about once in 310 years on average 
without water restrictions in place, or about once in 
1300 years on average with restrictions in place. 

At Stanthorpe’s projected 2036 water demand 
(740 ML/a), the stochastic modelling indicates that 
with restrictions in place Stanthorpe could experience 
a water supply shortfall about once in 350 years 
on average. 

Figure 5 shows an indicative performance of 
Stanthorpe’s water supply system under water 
restrictions, including the likelihood that water 
restrictions could be expected to be triggered and 
water supply shortfalls experienced, for a range of 
annual demands. As illustrated by Figure 5, as Stanthorpe’s water demand 

increases, the frequency at which the respective trigger 
levels are reached will also increase. As an example, at 
Stanthorpe’s current average annual demand (shown 
by the dotted red line in Figure 5), ‘high’ level water 
restrictions are estimated to occur about once every 
10 years on average. When Stanthorpe’s projected 
2036 water demand (about 740 ML/a) is being used, the 
frequency of ‘high’ level restrictions increases to about 
once every 6.4 years on average. 

Figure 5: Frequency of water restrictions against total annual demand 

Considerations such as an acceptable frequency of 
the various restriction levels being applied, and the 
underlying likelihood of not being able to meet demand, 
are critical and fundamental parts of the water supply 
planning currently being undertaken by Southern Downs 
Regional Council and generally by councils across 
Queensland. 
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Duration and severity of water 
restrictions 

Although the frequency of water restrictions is an 
important consideration, the duration and severity of 
each restriction period may be more important for many 
water users. For example, it may be more acceptable 
to experience less severe and shorter periods of water 
restrictions more frequently, than to experience 
more severe and longer periods of water restrictions 
less frequently. 

Figure 6 shows the median number of occurrences of 
‘high’ water restrictions lasting for longer than 1 month, 
3 months and 6 months over a 10 000 year period. Figure 6 
shows that, over a 10 000 year period, at a water demand 
of 750 ML/a there are 1000 occurrences of ‘high’ water 
restrictions lasting longer than 1 month, of which 600 last 
longer than 3 months and 330 last longer than 6 months. 
It can be seen from Figure 6 that, with an increasing 
level of water demand, there is a trend of increasing 
occurrences of water restrictions being imposed and 
for longer durations. Figure 7 shows this same efect for 
‘extreme’ water restrictions. 

Together, the frequency, severity and duration of water 
restrictions, along with the ability to maintain a minimum 
supply during drought, are fundamental parts of water 
supply planning and are referred to as ‘level of service’. 
The level of service for Stanthorpe is a matter for council 
to determine, in discussion with the community. 
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Figure 6: Number and duration of ‘high’ level water restriction events occurring at various annual water demands 
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Figure 7: Number and duration of ‘extreme’ level water restriction events occurring at various annual water demands 



  

 

Moving forward 

This RWSSA represents a collaborative approach between the Department of Energy and Water Supply and Southern 
Downs Regional Council to establish a shared understanding of the existing security of Stanthorpe’s water supply and 
its capacity to support future growth. 

Southern Downs Regional Council is keen to ensure, in 
collaboration with the Stanthorpe community, that the 
necessary planning is in place to ensure an appropriately 
secure water supply for the current and future residents 
of Stanthorpe, including the needs of businesses. Council 
has worked closely with the Queensland Government to 
collate detailed data and undertake hydrologic modelling 
to better comprehend the issues related to the supply 
of potable water to Stanthorpe and the level of risk that 
council and the community currently face. 

The council-owned and managed Storm King Dam is the 
only bulk water supply source used to provide treated 
water to Stanthorpe. This single, relatively small water 
supply storage relies on seasonal infows to maintain 
storage levels. For the residents of Stanthorpe this means 
that there is an ever-present risk of the storage becoming 
depleted as a result of drought or extended dry periods, 
and water supply shortfalls occurring. While Stanthorpe 
has not yet needed to import water from other areas to 
maintain supplies, Storm King Dam has fallen to low 
levels on several occasions in the past. 

Council acknowledges that it has an important role to play 
in educating the community and businesses in regards 
to water conservation and ensuring that the available 

water resources are efectively managed. Among other 
things, council currently has in place a regime of water 
restrictions that are triggered when specifed water 
levels in Storm King Dam are reached. Efective water 
restrictions can signifcantly reduce the likelihood of 
the water resource being fully depleted and allow the 
water supply to last for a longer period of time. Council 
is committed to ensuring the ongoing efectiveness of 
its water conservation measures, including the efective 
implementation of water restrictions. 

Council also acknowledges that to achieve its water 
supply security objectives, investment in infrastructure 
may be required. While council has undertaken a great 
deal of research into the supply of reticulated water, 
the time is approaching when council needs to identify 
signifcant projects or milestones needed in the long-
term capital works program. These projects will need to 
be aligned with broader council fnancial planning, as 
well as being linked with advocacy to the other levels of 
government, to be brought to fruition. 

The Stanthorpe regional water supply security assessment 
has been adopted by council, and the collated information 
will be used to inform the planning for a sustainable water 
supply for the community. 

Across the Southern Downs Region, potable water is drawn 
from a number of sources, each with a diferent level 
of reliability and capacity. Council looks forward to the 
completion of the Warwick regional water security supply 
assessment which, in combination with the Stanthorpe 
regional water supply security assessment, will enable a 
more comprehensive understanding of the water supply 
issues and opportunities for the municipality. 

Image courtesy Tourism and Events Queensland 
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For more information on the 
Regional Water Supply Security Assessment program 

please visit www.dews.qld.gov.au 

www.dews.qld.gov.au



