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CAIRNS WATER SECURITY STRATEGY – At a glance 

Situated between the World Heritage Listed Great Barrier Reef and Wet Tropics rainforest, 
Cairns City and the surrounding region offers attractive places to live, visit and holiday. Under-
pinned by the expansion of industries including agriculture, fisheries, and tourism, the popula-
tion of the region continues to increase steadily year by year. The proposed integrated resort 
development Aquis Resort at The Great Barrier Reef (Aquis Resort) is expected to add a further 
increase to population growth in the region.  With such development and population growth 
comes resource management challenges including the management of one of our most pre-
cious resources – water. 

In late 2013, Cairns Regional Council started a resource planning project called Our Water Se-
curity. Between April 2014 and March 2015, a community-based Water Security Advisory Group 
(WSAG) met on a regular basis to consider the water supply needs of the Cairns region and, ul-
timately, to formulate a preferred water supply strategy for consideration by the Council. The 
strategy plans to meet the needs of the Cairns region for the next 30 years. 

Numerous water supply options were considered by the WSAG:  

• Potable water demand reduction strategies 

• Enhancement of the bulk water supply system  

• New bulk water sources  

• New bulk water treatment and reuse plants 

Over twelve months, the WSAG considered technical reports detailing the current water supply 
chain, possible alternatives, supply enhancements and the implications of each option for the 
community. The frequently robust discussions resulted in a highly rigorous assessment process. 
Following a comprehensive examination of numerous options, the WSAG settled on a preferred 
strategy to be presented to Council to consider. In accordance with the group’s terms of refer-
ence, Council will make the final decision on the future water supply strategy for Cairns.  

Short-term initiatives 

The following short-term initiatives were adopted within the WSAG’s preferred strategy to be 
implemented over the next 5 years: 

1. Implement Stage 1 of the Draper Road Water Treatment Plant and augmentations of the 
supply pipeline from Behana Creek Intake to achieve a treatment capacity of 40 ML/day 
and increase in scheme yield of 1000 ML/annum.  

2. Develop Stage 1 of the Mulgrave River water source to increase the overall yield com-
bined with Copperlode Falls Dam and Behana Creek by at least 5,000 ML/a, including an 
additional stage of the Draper Road Water Treatment Plant to achieve further treatment 
of at least 19 ML/d.  

3. Develop and implement a Demand Management Strategy with defined targets and ac-
tions based on considering the applicability to Cairns of initiatives identified during the 
WSAG process. The demand management initiatives identified are categorised based on 
the estimated water savings and implementation timeframes of the component initiatives, 
as follows:  
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a. Part A, to be implemented over a 5-year period with estimated savings of 
465 ML/a, consisting of:  

• Water Efficiency Labelling and Standards (WELS) – Total Program Savings  

• Community Education Programs 

b. Part B, to be implemented over a 10-year period with estimated savings of 
2,152 ML/a, consisting of:  

• Water efficient appliances for new residential developments 

• Water efficient appliances for new non-residential developments 

• Water system pressure reduction 

• Future leakage management 

• Large water users audit and retrofit program 

c. Part C, to be implemented over a 5-year period with estimated savings of 
269 ML/a, consisting of:  

• Residential retrofit program 

• Tourist accommodation water efficiency retrofit program 

• School water efficiency program 

• Commercial kitchen ‘Smart Rinse’ fixtures retrofit  

d. Part D, to be implemented over a 5-year period with estimated savings of 
140 ML/a, consisting of:  

• Commercial cooling tower tune-up 

• Rainwater tank information 

• Waterless urinal retrofit 

• Sub-metering of new multi-family dwellings  

4. Develop the business case and implement an intelligent water network involving imple-
mentation of ‘smart meters’ to achieve additional savings and provide real time water 
consumption data to individuals, thereby allowing identification and resolution of ineffi-
cient water use behaviours.  

Medium-term initiatives 

The preferred medium-term strategy (up to 10 years) includes the following initiatives:   

5. Complete the comparative assessment between a further stage of the Mulgrave River 
(Stage 2) and an initial stage of the Barron River (Stage 1) to inform a decision over the 
preferred option to provide further water security.  

Should the development of the Aquis Resort proceed and the additional growth in population is 
realised, the following additional options should also be implemented in an order guided by the 
outcomes of the comparative assessment (Item 11 above): 

6. Develop an initial stage of the Barron River to access an unsupplemented reserve to in-
crease the overall yield of the water supply scheme by 5,500ML/a. This will involve con-
struction of the Kamerunga Water Treatment Plant to a capacity of 25 ML/day. 

7. Develop a further stage of the Mulgrave River to increase the overall yield of the water 
supply scheme by 8,500 ML/a. This will involve a further stage of the Draper Road Water 
Treatment Plant to increase the treatment capacity by 33 ML/d.  
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Long-term initiatives 

The following initiatives are recommended for investigation to confirm the best initiative for im-
plementation over the long-term (between 10 and 30 years): 

8. Subject to outcomes of negotiations with the Mulgrave Mill, enter into a commercial ar-
rangement in relation to its water entitlement on the Mulgrave River. This could involve 
purchasing and utilisation of part of the 19,000 ML/a entitlement and augmenting the 
Draper Road WTP to accommodate the respective capacity.  

9. Further develop the Mulgrave River water source, ensuring that the cumulative capacity 
of the Mulgrave River water source is less than 14,600 ML/a, with contingent augmenta-
tion of the Draper Road WTP.  

10. Economically stage the modernisation of the Mareeba  Dimbulah Water Supply Scheme 
to enable a conversion of operational losses to an urban use by Cairns.  This would in-
volve additional augmentation of the Kamerunga WTP.  

11. Access water from a future regional dam (e.g. Nullinga Dam) and, if it proceeds, with con-
tingent augmentation of the Kamerunga WTP.  

With each of these initiatives, further investigations of the respective impacts and costs are re-
quired before implementation.  

These short, medium and long-term initiatives form the WSAG’s preferred Water Security Strat-
egy for the Cairns region. The final outcome represents the culmination of more than 12-
months’ of direct community consultation and technical investigations to arrive at a strategy that 
is affordable, practical and acceptable to the Cairns community. Above all, it will guarantee reli-
able and safe supplies of water to the growing community.  

This report outlines the investigations and consultation process undertaken by the WSAG, the 
Project Team and Council to define the 30-year Water Security Strategy for Cairns.  
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1 Our Water Security  

1.1 Cairns Region 
The Cairns Regional Council local government 
area encompasses some 1,687 square kilometres 
of land. The Council area is bound by the Eu-
benangee Swamp to the south through to the 
Macalister Range in the north. To the east lies the 
Coral Sea and Great Barrier Reef whilst the Wet 
Tropics rainforest lies to the west.  

Both the Great Barrier Reef and Wet Tropics rain-
forest are World Heritage listed sites. Together 
with these attractions, the Cairns region boasts 
some of the most beautiful beaches and parklands 
in Australia. Far North Queensland is renowned 
nationally and internationally as a premier tourist 
destination that attracts more than two million visi-
tors each year: the majority of which are concen-
trated in the Cairns and Port Douglas areas.  

1.2 Cairns Water Supply Scheme 
The Cairns water supply scheme consists of two 
main sources:  

• Copperlode Falls Dam on Freshwater Creek, 
forming Lake Morris, is the major water supply 
reservoir for Cairns. Water is released from 
Copperlode Falls Dam into Freshwater Creek 
with the intake located at Crystal Cascades 
Weir. Raw water is extracted at the intake and 
treated at the Freshwater Creek Water 
Treatment Plant (WTP).  

• Behana Creek is located south of Gordonvale 
within the World Heritage listed Wet Tropics 
Rainforest. Water is extracted directly from a 
small weir within the creek, with extraction 
rates depending on flow conditions.  

1.3 Why we need a new water supply 
strategy 

Cairns City and the surrounding regions offer at-
tractive places to live and population numbers are 

steadily increasing each year. Underpinned by the 
expansion of industries including agriculture, for-
estry, fisheries and tourism, this steady population 
growth is predicted to continue in the short to me-
dium-term. The population is projected to increase 
from approximately 157,123 in 2013 to 210,745 
by 2031 – an increase of approximately 34%.1 

In addition to this identified population increase, 
the proposed integrated resort development Aquis 
Resort at The Great Barrier Reef (Aquis Resort) is 
expected to stimulate further growth requiring 
substantial additional volumes of water. Accord-
ingly, these requirements must be considered for 
water supply planning. 

In late 2013, Council resolved to review and up-
date its water supply strategy of 2009 with the aim 
of developing a strategy for the next 30 years. 
This would ensure that residents, industry and 
visitors can continue to enjoy a safe and reliable 
water supply as they have in the past. 

To ensure the strategy reflected the community’s 
needs and desires, Council elected to form the 
Water Security Advisory Group (WSAG) inviting 
key stakeholder groups from the Cairns region to 
participate and contribute. 

Based on the three key drivers of demand, supply 
and performance, the WSAG has now formulated 
a Water Security Strategy that it proposes is af-
fordable, practical, and acceptable to the Cairns 
community and, above all, will guarantee a relia-
ble and safe supply of water to the growing Cairns 
region. 

This report outlines the investigations and consul-
tation process undertaken by the WSAG, a sepa-
rately appointed Project Team and Council itself 
to define the 30-year Water Security Strategy for 
Cairns.  

                                                 
1 Cairns Regional Council – profile.id.com.au 
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2 The WSAG process 

In late 2013, Cairns Regional Council started a 
water resource planning project called Our Water 
Security. The project included a community-based 
Water Security Advisory Group (WSAG), together 
with experienced Council officers and a technical 
Project Team. With technical input from the Project 
Team, the WSAG was tasked with guiding the de-
velopment of the strategy for consideration by 
Council.  

At its core, the strategy was designed to achieve 
the following outcome: 

Development of a long term water supply strategy 
that identifies a program of supply augmentations 
and demand management initiatives to ensure that 
Cairns has sufficient water to meet demand under 
normal and adverse environmental conditions. 

Between April 2014 and February 2015, the 
WSAG and Project Team met on a regular basis 
to consider the key issues influencing the water 
supply needs of Cairns region.  

At each meeting, the WSAG was presented with a 
series of technical reports and assessments of 
current water supply system and possible alterna-
tives for increasing the supplies, as well as direct 
responses to requests made during previous 
meetings.  

 

 

Water supply options within the Cairns Regional 
Council local government area were considered, 
as well as opportunities in adjacent catchments 
and areas that could provide a regional benefit. At 
each meeting the WSAG members often engaged 
in robust discussions about the issues. This in turn 
resulted in a rigorous planning process with the 
development of a robust strategy. 

From this process, seven alternative water supply 
strategies were defined and assessed in total 
through a two-phase process of Normalised Mul-
tiple Objective Analysis (NMOA) and a Cost As-
sessment. 

On the basis of these assessments, two preferred 
strategies were selected and optimised to ulti-
mately define the preferred water supply strategy 
for the Cairns region. 
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2.1 WSAG Meeting outcomes 
 

• WSAG agrees on Terms of Reference. 

• WSAG considers the Discussion Starter Paper and the context of 
water supply planning. 

• WSAG discusses the history of water supply operation and plan-
ning in Cairns. 

  

• WSAG considers market research as an avenue to gain direct 
feedback from the community about preferred water supply op-
tions. 

• Project Team presents information on:  

o Population and demand forecasting. 

o Source yield and performance. 

o Levels of Service (LoS). 

 

 

  
 

• WSAG and Project Team discuss the importance of LoS. 

• WSAG agrees that maintenance of the region’s aesthetic assets 
(such as parks and gardens) may be allowed for in the defined 
LoS of the water supply strategy. 

• WSAG discusses and agrees upon the objectives the Water Sup-
ply Strategy should aim to achieve. 

  

• WSAG agrees upon preliminary LoS criteria, for the purposes of 
preliminary scoping of water supply options. 

• WSAG agrees that a high-growth scenario should be considered 
in a preliminary report on the population forecast. The high-
growth rate would reflect the consequential and cumulative im-
pacts of the Aquis Resort. 

• WSAG discusses various options for reducing the annual de-
mand on the water supply system. 

• WSAG provided with instructions and Objective Weighting 
Forms to rank the adopted objectives in terms of relative im-
portance. 

 

April 2014 
Meeting 2 

May 2014 
Meeting 3 

June 2014 
Meeting 4 

April 2014 
Meeting 1 
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• Project Team presents information on the Normalised Multiple Ob-
jective Analysis (NMOA) approach and Objective Weightings sup-
plied by WSAG members. 

• WSAG adopt the ‘mean’ as the most representative description of 
the groups Consensus Weightings. 

• WSAG determined that the Aquis Resort be captured in the base-
line demand forecast. 

• Project Team presents further information on Demand Manage-
ment Strategies (DMS). 

• WSAG adopts the proposed DMS. 

• WSAG discusses potential for enhancing existing water sources, 
such as increasing storage volume at Copperlode Falls Dam. 

• WSAG carries out group activity to identify potential options from 
the collective and local knowledge of the members.   

  

• WSAG considers potential options arising from group activity: 

o Repurpose existing sources or allocations: 

ð  Lake Mitchell (Quaid Dam) 

ð  Accessing flows emanating from Stanwell Power Station 

ð  Mulgrave Mill Entitlement 

ð  Babinda Mill Entitlement 

ð  Acquire existing or unused entitlements from Mareeba 
Dimbulah Water Supply Scheme (MDWSS) 

ð  Conversion of MDWSS losses to water entitlements for 
Cairns 

o New surface water sources: 

ð  Regional dam - Nullinga Dam 

ð  Russell River 

ð  North Johnstone River inter-catchment transfer 

ð  Flaggy Creek Dam 

o Groundwater resources:  

ð  Mulgrave Aquifer 

ð  Managed aquifer recharge 

o Substitution: 

ð  Mulgrave River environmental flow substitution or aug-
mentation 

ð  Dual reticulation to all new subdivisions 

 

July 2014 
Meeting 5 

August 2014 
Meeting 6 
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o Demand management: 

ð  Automated meter reading, or Smart Metering 

ð  Tighter LoS and enforcement 

• WSAG selects options to be investigated further.   

  

 

• WSAG considers the potential for new source and treatment op-
tions, including: 

o Barron River (environmental flow substitution with recycled wa-
ter) 

o Kamerunga WTP 

o Mulgrave River 

o Mulgrave Aquifer 

o Draper Road WTP 

o Desalination 

• WSAG considered outcomes of further investigation into selected 
options identified by the group activity:   

o Mulgrave Mill entitlement 

o Babinda Mill entitlement 

o Conversion of MDWSS losses to water entitlements for Cairns 

o Regional dam – Nullinga Dam 

o Lake Mitchell (Quaid Dam) 

o Russell River 

o Managed aquifer recharge using recycled water and/or purified 
recycled water 

o Mulgrave River environmental flow substitution  

o Mulgrave River flow augmentation 

o Smart metering 

• WSAG considered five potential strategies involving various op-
tions for guidance as a discussion starter for further development 
at the next meeting.   

  

September 
2014 

Meeting 7 
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• WSAG received presentation from group member representing 
Mulgrave River Aquifer Community Reference Panel about their 
general views of the potential groundwater resource.  

• Project Team presents further information on LoS and contin-
gency supply planning.  

• WSAG instructed the Project Team to proceed with the assess-
ment of potential strategies based on the existing LoS.  

• WSAG supported proposal to incorporate contingency planning 
in the development of strategies at a conceptual level: ‘a contin-
gency measure is triggered at 40% of Copperlode Falls Dam 
which provides 100 L/p/d within 12 months of commencement’.   

• WSAG confirmed five water supply strategies involving various 
options for comparative assessment.  

 

  

 

• Group member and Independent Chair of the Mulgrave River Aqui-
fer Community Reference Panel presented the Panel’s views of 
the potential groundwater resource following completion of the 
Phase 3 engagement process carried out with Council.  

• Group member representing Mulgrave Mill presented its views and 
experience with the Mulgrave River.  

• Group member representing Queensland Department of Natural 
Resources and Mines presented information relevant to the Barron 
Water Resource Plan area, including the Mareeba Dimbulah Water 
Supply Scheme and related information available on the Nullinga 
Dam proposal.  

• Project Team presents detailed information on the potential water 
supply strategies chosen for assessment describing the LoS yield 
and timing of options comprising each strategy.  

• Preliminary NMOA results for the five potential strategies were 
presented to the WSAG and discussed.  

 
• Project Team presents information on the hydro-economic as-

sessment, itemised NMOA results and the strategy refinement 
process. 

• WSAG members individually provide feedback and articulate 
their views about various water supply initiatives from the per-
spective of their respective stakeholder groups. 

• Based on views articulated by the WSAG, strategy elements 
were categorised into their ability to be delivered into the near 
term (within 5 years) and provide security, their merit for further 
investigation and progression in the mid-term (more than 
5 years), their ability to provide contingency supply, and those to 

 

October  
2014 

Meeting 8 

November 
2014  

Meeting 9 
 

December 
2014  

Meeting 10 
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be re-considered in the mid to long-term.   

• Based on the categorisation of options and analysis outcomes 
of the initial five strategies, WSAG agreed on two refined strate-
gies for further analysis.    

  

 • Project Team presented direct comparison of key features and 
outcomes of the two strategies in cost terms and non-cost (NMOA) 
terms.  

• WSAG members individually provide feedback and articulate their 
views about preferred first source and subsequent source(s) in the 
context of longer term strategy outcomes.  

• WSAG reached consensus agreement of preferred strategy.  

• Final WSAG meeting held on 17 March 2015 

• WSAG unanimously resolved to recommend the strategy report 
and recommendations to Council for endorsement.  

 

 

 

December  
2014 

Meeting 11 

March 
2015 

Meeting 12 
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3 Principles and objectives of the preferred strategy 

3.1 Principles 
The key principles to underpin the preferred strategy were formulated, circulated and then discussed at the 
first WSAG meeting and were defined as illustrated in Figure 1.  

 
Figure 1: Key principles for water supply strategy 
These principles were unanimously adopted by the WSAG and used as the foundation for defining the pro-
ject objectives and to establish a common understanding of the issues to be addressed by the stakeholders 
in their eventual strategy. 

 

3.2 Objectives 
Underpinning the strategy is a set of objectives 
selected by the group to be the most important 
aspects of the strategy. After considerable dis-
cussion it was resolved to adopt the following five 
objective categories: 
• Technical 

• Environmental 

• Social 

• Economic 

• Human health 

The group chose a total of 25 objectives for the 
strategy, with 10 of these constituting ‘compliance’ 

objectives where these formed the minimum re-
quirements to be met by the strategy. That is, 
these must be met in any case. 

With the exception of the compliance objectives, 
consensus weightings were then assigned based 
on a survey of the group to rank the relative im-
portance of each objective to their stakeholders. 
The process by which the WSAG consensus 
weightings were calculated is detailed in the re-
port Objectives Weighting (July 2014).  

Table 1 below details the nominated objectives for 
the Water Security Strategy and the consensus 
weightings assigned by the group. 
 

Preferred 
Strategy 

Affordable 
Costs acceptable to 

Council and 
community 

Practical 
Can be delivered with 
available technology 

Compliant 
Any required 

approvals can likely 
be obtained 

Acceptable 
The strategy is 
acceptable to 
community 
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Table 1: Water Security Strategy Objectives 
Ref. Objective Weight 

Environmental Objectives 

En1 Meet all licence conditions Compliance 

En2 Meet all Environmental Flow Objectives under relevant Water Resources Plans Compliance 

En3 Minimise extent of disturbance to World Heritage Areas 8.9 

En4 Minimise extent of disturbance to Zone A and Zone B World Heritage Areas Compliance 

En5 Minimise extent of other native forest flooded or disturbed 2.1 

En6 Minimise extent of other land flooded or disturbed 0.8 

En7 Maintain extent of wetlands 2.7 

En8 Minimise carbon emissions 2.2 

En9 
Minimise disturbance to populations of threatened, endangered, endemic spe-
cies and/or migratory species 

5.1 

En10 Maintain or enhance groundwater resources 4.4 

En11 Provide additional flow for environmental benefit above the WRP requirements 8.5 

Technical Objectives 

T1 Ensure compliance with defined Levels of Service Criteria Compliance 

T2 Ensure losses within the system are minimised to an optimal level 5.6 

T3 Ensure that alternative water sources are identified 9.9 

Social Objectives 

S1 Ensure the serviced community has adequate access to water 11.4 

S2 Support community aspirations for sustainability 8.3 

S3 Protect culturally significant sites (Indigenous and historical) Compliance 

S4 Consult with relevant parties with respect to Cultural Heritage Compliance 

Economic Objectives 

E1 Ensure availability of water is not a constraint for new opportunities 13.1 

E2 Aim to achieve cost recovery for water services 7.2 

E3 Ensure the strategy delivers regional benefit 9.8 

E4 Meet all water allocation security objectives Compliance 

Human Health Objectives 

H1 Ensure water supplied is fit for purpose and poses no risks to human health Compliance 

H2 Preserve absolute minimum availability of water for hygiene and sanitary pur-
poses 

Compliance 

H3 Minimise risk associated with infrastructure Compliance 

Total weighting 100 points 
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3.3 Levels of Service criteria and per-
formance targets 

Levels of Service (LoS) aspects include the:  

• frequency (or probability); 

• magnitude (or severity); and 

• duration  

of important ‘events’ (e.g. restrictions, supply 
shortfall).  

The following considerations should be made 
when defining LoS criteria and targets: 

• ‘Magnitude’ (or severity) can generally be 
controlled. For example, a decision can be 
made on the restriction severity, or minimum 
desired supply volume or water level.  

• ‘Frequency’ (or probability) is semi-
controllable. For example, decisions can be 
made that influence frequency, such as se-
lecting operational regimes and performance 
criteria. But, the frequency of events will also 
be strongly influenced by the hydrological 
and infrastructure characteristics of the sys-
tem.  

• ‘Duration’ is generally uncontrollable. For 
example, the duration of restrictions will de-
pend ultimately on the length the specific cli-
matic conditions being experienced.  

When considering LoS assessments, an im-
portant point of understanding is that ‘probability’ 
is often defined in terms of Average Recurrence 
Interval (ARI) as a measure of the estimated fre-
quency of an event. For example, it is very im-
portant to note that an event with a ‘100 year ARI’ 
does not mean that the event will occur once every 
100 years. The most accurate way to describe ARI 
values is as a probability along the line of: ‘a 100 
year ARI means that there is an estimated 1% 
chance (i.e. 1 in 100) that this event will occur in 
any single year’.  

It is also important to understand that selection of 
LoS criteria and performance targets underpins all 
subsequent options assessment and strategy out-
comes.  For example, the implications include: 

• The required timing of augmentation to the 
supply system.  

• The requirements of a contingency response, 
or planned response, in an emergency situa-
tion.  

• The amount of risk and consequence to the 
community of a drought event.  

• Ultimate cost of the day-to-day supply of wa-
ter.  

The group elected to maintain the same LoS cur-
rently adopted by Council. The adopted LoS crite-
ria and performance targets are summarised in 
Table 2.   

3.4 LoS Yield Outcome 

Table 3 summarises the yield outcomes under the 
adopted LoS criteria for the existing sources of 
Copperlode Falls Dam and Behana Creek.   

Key points to note regarding the LOS yield out-
come for the existing scheme include:  
• The available yield from the existing sources 

under the adopted Level of Service (LoS) cri-
teria is estimated as 26,000 ML/a. 

• The Level 1 and 2 restriction criteria are ‘lim-
iting’ the LoS yield.  

• There is a possible redundancy between 
Levels 1 and 2 in that they are performing a 
similar role in terms of slowing drawdown of 
the dam to lower levels.  

• The likelihood of ‘emergency’ measures is 
estimated to have a 300 year ARI, or approx-
imately 0.3% risk of occurrence in any single 
year.  
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Table 2: Adopted LoS criteria and targets 

Severity Frequency Use types subject to restrictions 

Residential and 
‘other’ 

Commercial,  
Industrial 

Level 1 
(80% storage) 

10% use reduction 1.5 y ARI Yes No 

Level 2 
(70% storage) 

15% use reduction 5 y ARI Yes No 

Level 3 
(60% storage) 

20% use reduction 10 y ARI Yes Yes 

Level 4 
(50% storage) 

25% use reduction 25 y ARI Yes Yes 

Emergency 
(40% storage) 

Planned response 100 y ARI Yes Yes 

Supply shortfall  
(dead storage) 

Supply shortfall >1000 y ARI  
(no simulated 

events) 

Yes Yes 

Table 3: LoS Yield Outcome 

Severity Target Frequency Estimated  
frequency under 

LoS Yield of 
26,000 ML/a 

LOS Yield 
(ML/a) 

Level 1 
(80% storage) 

10% use reduction 1.5 y ARI 1.5 y ARI 

26 000 

Level 2 
(70% storage) 

15% use reduction 5 y ARI 5 y ARI 

Level 3 
(60% storage) 

20% use reduction 10 y ARI 40 y ARI 

Level 4 
(50% storage) 

25% use reduction 25 y ARI 110 y ARI 

Emergency 
(40% storage) 

Planned response 100 y ARI 300 y ARI 

Supply shortfall  
(dead storage) 

Supply shortfall >1000 y ARI  
(no simulated 

events) 

>1000 y ARI  
(no simulated 

events) 
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3.5 Emergency Planning  

The exceedance of the LoS shows that there is a 
small chance that in an extreme drought Council 
would need to take emergency action. The key 
points to consider in relation to emergency plan-
ning are:  
• What is our response if an extreme drought 

continues beyond our accepted LoS?  

• At what level of storage do we need to com-
mence planning, design and construction of 
an emergency supply?  

The last point above refers to the level of total 
system storage at which time some form of infra-
structure provision is required to ensure that 
enough time remains, with a satisfactory level of 
risk, to have the ability to supply water prior to 
reaching dead storage. The timeframe for infra-
structure provision needs to allow for planning, 
approvals acquisition, design, construction, and 
commissioning.   

The specific tasks involved in developing an 
emergency plan include:  
• Defining available options to supply water 

during extended periods of drought. For ex-
ample, accessing the deeper levels of the 
Mulgrave Aquifer or the construction of a de-
salination plant.  

• Estimating how long the response takes 
from:  

- commencement of planning; and, 

- commencement of construction.  

• Deciding the acceptable level of risk within 
the response time prior to reaching the ‘dead 
storage’ in Copperlode Falls Dam.   
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4 Future Water Demand 

Future demand for water forms the basis for de-
termining the anticipated requirements for the 30-
year term of the strategy. Forecasting future de-
mand is strongly associated with projected popu-
lation growth and associated economic activity.  

The population of Cairns and the surrounding re-
gion has steadily increased each year, and is ex-
pected to continue into the future. This is associat-
ed with expansion of industries, including agricul-
ture, forestry, fisheries and tourism.  

The potential development of the Aquis Resort 
and consequential additional growth also poses 
unique challenges for Cairns and the Council, in-
cluding water supply planning and provision.  

People living in Cairns and the surrounding region 
are familiar with the concept of using water wisely. 
Since 2006, Council has implemented a number 
of demand management strategies to ensure the 
more-efficient use of the existing water supplies. 
Figure 2 illustrates the climate-corrected daily 
demand of bulk water per resident (‘capita’) since 
1995. The analysis illustrates that implementation 
of these strategies has stabilised water demand in 
recent years. However, the projected growth in 
population and economic activity is expected to 
have upward pressure in demand resulting in in-
creased water requirements for Cairns.  

The WSAG, with guidance from the Project Team, 
has investigated and discussed the projected 
population growth figures and the resulting in-
crease in water demand.  

4.1 ‘Aquis Resort at The Great Barrier 
Reef’ 

The proposed Aquis Resort – a significant devel-
opment of its scale and type in the region by any 
measure – would represent a significant increase 
in tourist capacity for Cairns. The anticipated 
staged development of the resort is proposed 

over a nine-year period commencing as soon as 
2016, depending on government approvals.  

The current proposal2 for the resort includes con-
struction of the following facilities: 

• Entertainment facilities, including casinos, 
theatres and an aquarium.  

• Convention and exhibition spaces.  

• Accommodation for up to 12,000 guests and 
all associated ‘back of house’ facilities.  

• Ancillary retail and food and beverage outlets.  

• Large scale water bodies including feature 
lakes, swimming lagoons and an aquarium.  

• An 18-hole championship golf course, tennis 
centre and other outdoor sports and recreation 
facilities.  

• Guest/staff car parking.  

Although the development has yet to receive final 
approval for its construction, the WSAG, based on 
advice from Council and the Project Team, elect-
ed to include the consequential impact of the full-
scale resort in the forecast of water demand for 
Cairns.  

4.2 Baseline Forecast 
The proposed baseline water demand forecast is 
illustrated below. The key assumptions used in 
this forecast are:  

• Medium population growth forecast, as docu-
mented by the Queensland Regional Statisti-
cal Information System (QRSIS).  

• A total system water demand of 418 litres per 
resident person per day.  

• An allowance for non-residential demand to 
grow in direct proportion to population growth. 
This represents the water demand for eco-
nomic activity associated with the future popu-
lation.  

                                                 
2 Flanagan Consulting Group, 2014. 
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• An allowance for Non-Revenue Water at the 
current observed rate.  

Figure 3 illustrates the baseline drinking water 
demand forecasts for Cairns, both with and with-
out the consequential impact of the development 
of the Aquis Resort.  

The basis for these demands is detailed in the 
following reports prepared for and presented to 
the WSAG:  

• Population and Demand Forecasting, June 
2014.  

• Potable Water Demand Management Strate-
gy, October 2014. 

 
Figure 2: Time Series Analysis of Bulk per Capita Water Production  
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Figure 3: Potable Demand Forecast – Baseline with and without the Aquis Resort 
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5 Initiatives 

Although the existing water supply system is suffi-
cient to meet the current demands of residents, 
tourists and industry, its capacity must be in-
creased to ensure that growing demand for water 
can be securely met well into the future.  

It was established earlier that the combined yield 
from the existing sources of Copperlode Falls 
Dam and Behana Creek is estimated as 
26,000 ML/a. This is defined as the available yield 
under the adopted Level of Service (LoS) criteria.  

The historic annual water demands illustrated 
Figure 3 show that in some past years the de-
mand exceeded the LoS yield. Implementation of 
demand management strategies since 2006 has 
reduced and maintained water demand below the 
LoS yield. However, the anticipated population 
growth is expected to result in upward pressure 
on water demand and exceed the LoS yield in the 
near future. The baseline forecasts in Figure 3, 
both with and without the consequential impact of 
the Aquis Resort, indicate this could occur by 
2017.  

The group considered a wide variety of possible 
initiatives to further manage demand and provide 
supply of additional water. In this report, these are 
discussed under the following categories:  

• Additional potable water demand reduction 
strategies.  

• Enhancing the existing water supply system.  

• Additional new water sources.  

• Additional new water treatment plants.  

5.1 Demand reduction strategies 
The reduction in the total demand for potable wa-
ter is a key initial step in achieving the balance 
between demand and supply. For this purpose, 
the group elected to recommend that Council pur-
sue a number of possible initiatives as part of its 
Demand Management Strategy.  

Demand Management Strategy would define tar-
gets and actions based on considering the ap-
plicability to Cairns of the identified initiatives, as 
follows:  

• Continue and enhance Council’s existing De-
mand Management Strategy (DMS) pro-
grams, including the Water Efficiency Label-
ling and Standards (WELS) Scheme and 
Community Education programs (these initia-
tives have been grouped as ‘Part A’). 

• Water efficient appliances for new residential 
and non-residential developments, water sys-
tem pressure reduction, system leakage 
management, and carrying out large water 
user audits and retrofit programs (called ‘Part 
B’). 

• Residential water efficient appliance retrofit 
and school water efficiency programs (called 
‘Part C’). 

• Commercial Cooling Tower Tune-up and Wa-
terless Urinal Retrofit (called ‘Part D’). 

• Substitution of drinking water with recycled 
water to meet the demands of suburban irri-
gation and toilet flushing in new residential 
developments (requiring dual reticulation). 

• Provide education and information to encour-
age all new residential developments to install 
rainwater tanks.  

• Implementing Intelligent Water Network using 
advanced ‘smart meters’ to provide short 
time-step, near real-time water use readings. 
Such a program would involve the installation 
of approximately 50,000 smart meters at 
homes and businesses. 

5.2 Enhancing the existing water supply 
system  

There is some potential to increase the volume of 
water yielded by Copperlode Falls Dam and 
Behana Creek by a relatively small amount.  

Increasing the volume of water supplied by the Cop-
perlode Falls Dam could be achieved by raising the 
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height of the embankment and spillway to achieve 
an increase in water depth of some 1.5 metres.  

Although Copperlode Falls Dam is a dam for water 
supply and not flood mitigation purposes, its capa-
bility to safely handle and pass extreme flood 
events is required to be improved before 2035. 
This is to keep in line with contemporary meteoro-
logical methods and techniques for forecasting ex-
treme rainfall events in the tropical areas of Aus-
tralia.  

Extraction from Behana Creek is constrained by 
existing treatment processes and pipeline capacity 
constraints. Upgrading these facilities would allow 
an increase in the volume of water available from 
this source within the limits of Council’s existing 
water licence.  

5.3 New bulk water sources  
As previously outlined, a large number of addi-
tional water sources were investigated by the 
group:  

• Barron River at Lake Placid – accessing a 
small strategic reserve for Cairns.   

• Conversion of losses from the Mareeba 
Dimbulah Water Supply Scheme (MDWSS) to 
an entitlement for Cairns Regional Council.  

• Development of a regional dam – nominally 
the Nullinga Dam proposed to be located in 
the Walsh River catchment to the south-west 
of Mareeba.  

• Lake Mitchell3  – an existing impoundment 
located on private property to the north west 
of Mareeba. Raw water could be transferred 
by a pipeline to the Barron River for convey-
ance to Lake Placid   

• Mulgrave River – a ‘run of river’4 extraction 
opportunity located at Gordonvale. 

                                                 
3 The inclusion of a privately held water sources does not 
indicate that Cairns Regional Council will acquire the source. 
The WSAG is simply considering the source to determine if it 
combines with other initiatives to produce a worthwhile strategy. 
4 Run of river means taking water from a river where the 
amount is related to the flow in the river. 

• Mulgrave Aquifer – utilisation of a small part 
of the aquifer system in the Mulgrave River 
valley.  

• Mulgrave Mill entitlement – a large entitlement 
on the Mulgrave River currently held by the 
Mulgrave Mill at Gordonvale. This entitlement 
could be traded with Council.  

• Managed Aquifer Recharge – extraction of 
groundwater from the Mulgrave Aquifer with 
recharge back into the underground system 
with high quality recycled water or very high 
quality purified recycled water. 

• Environmental Flow Substitution – release of 
recycled water to the Mulgrave River to allow 
raw water extraction of the same volume.  

• Babinda Mill entitlement – a ‘run of river’ enti-
tlement on Babinda Creek associated with the 
closed sugar mill at Babinda. This entitlement 
could be purchased by Council.  

• Russell River – a ‘run of the river’ extraction 
opportunity, located near the township of 
Bartle Frere south of Babinda. 

• Desalination – a desalination plant possibly 
located on Council land at Kamerunga with 
the intake situated within the Trinity Inlet.  

5.4 New bulk water treatment plants  
Raw water must be treated to the required stand-
ard prior to entering the urban water distribution 
system. Increasing the volume of water supplied 
to Cairns will necessitate the construction of one 
or more new Water Treatment Plants (WTPs). 
The options for the likely WTPs are:  

• A new WTP on Council land near Draper 
Road, Gordonvale.  

• A new WTP on Council land at Harvey Road, 
Kamerunga.  

• A desalination plant, also at Harvey Road, 
Kamerunga.  

As part of Council’s previous water supply planning 
activities, Council has committed to construction 
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of Stage 1 of the Draper Road WTP to improve 
the treatment of water sourced from Behana 
Creek.  

With further upgrade, the new Draper Road WTP 
would be able to treat water from the potential 
source options located south of Cairns City and 
generally in the Mulgrave and Russell River 
catchments. These would include:  

• Mulgrave River  

• Mulgrave Aquifer  

• Mulgrave Mill entitlement (Mulgrave River) 

• Babinda Mill entitlement (Babinda Creek) 

• Russell River 

• Managed aquifer recharge using recycled wa-
ter (Mulgrave Aquifer) 

• Managed aquifer recharge using purified re-
cycled water (Mulgrave Aquifer) 

• Mulgrave River environmental flow substitu-
tion  

• Augmentation of Mulgrave River flows. 

The new Kamerunga WTP would treat water from 
sourced from the Barron River at Lake Placid.  A 

new intake at Lake Placid would be the collection 
point for water originating in the Barron River 
catchment west of Cairns City and generally on 
the Tablelands. These would include: 

• Barron River unsupplemented supply – es-
sentially ‘run of river’ flows and not supple-
mented by releases from Tinaroo Falls Dam.  

• Conversion of MDWSS losses to Cairns Re-
gional Council entitlements.  

• Regional dam, nominally Nullinga Dam.  

• Lake Mitchell.  

A desalination treatment plant is both a source 
and treatment facility. It involves significant capital 
costs and intensive ongoing energy requirements, 
operating costs and environmental impacts asso-
ciated with brine disposal (a by-product of the de-
salination process). For these reasons, a desali-
nation plant is considered under the preferred wa-
ter supply strategy to be a last resort and poten-
tially implemented as an emergency action.  

The next section discusses development of the 
preferred strategy in further detail.  
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6 Strategy Development 

A water security strategy is essentially a collection 
of water saving programs, water supply initiatives, 
and operational responses (including water re-
strictions), with an underlying emergency plan. 
There is no one ‘silver bullet’ – a successful strat-
egy must be a combination of demand and sup-
ply-side initiatives, rather than relying on a single, 
often risky, measure.  

The initiatives need to ensure that:  

1. Supply capacity is always more than demand.  

2. Sources and savings are not double-counted.  

3. Sources are not over-allocated.  

In reality, these requirements must be achieved 
with acceptable environmental impact and an af-
fordable cost to the local community.  

The WSAG took the approach to compile alterna-
tive strategies of various shortlisted options that 
would all achieve a balance of demand and sup-
ply over the 30-year strategy period. The purpose 
of the alternative strategies was to investigate and 
understand the benefit and cost of different no-
tions or ideas that aligned with the group’s objec-
tives.  

The initial strategies compiled for discussion were 
themed:  

• ‘New Regional Dam’  

• ‘Regional Water Efficiency’  

• ‘Cost Efficiency’  

• ‘Storage’  

• ‘Adaptability’  

• ‘Environment’  

• ‘Distributed Infrastructure’  

Further consideration by the group rationalised the 
list by combining notions or ideas of some themes:  

• ‘New Regional Dam’ (Strategy A) – examines 
the idea of pursuing a regional dam, nominally 
Nullinga Dam.  

• ‘Repurposing Existing Sources’ (Strategy B) - 
examines a greater focus on repurposing and 

reusing existing water resources. This strate-
gy incorporates shared elements from the ini-
tial strategies themed ‘Regional Water Effi-
ciency’ and ‘Environment’.  

• ‘Cost Efficiency’ (Strategy C) – examines a 
greater focus on a ‘least cost’ strategy.  

• ‘Adaptability’ (Strategy E) - examines the idea 
of adaptability in terms of developing different 
source types across different catchments. 
This strategy incorporates shared elements 
from the initial strategy themed ‘Storage’.  

• ‘Distributed Infrastructure’ (Strategy G) - ex-
amines the concept of building flexibility to ca-
ter for unknown development patterns within 
the water supply scheme.  

The initial five strategies are discussed in detail 
below.   

6.1 Common Elements 
The WSAG agreed that each strategy should 
have a number of ‘common elements’. The 
agreed common elements involves Council’s plan 
to provide additional treatment of raw water 
sourced from Behana Creek, which adds yield to 
the existing scheme. The WSAG also agreed to 
include the demand management strategies iden-
tified as a key step to achieve a balance between 
demand and supply.  

The agreed common elements of each strategy 
are:  
• Implementation of Draper Road WTP Stage 1, 

requiring augmentation of Behana Creek In-
take pipeline.  

• Demand Management Strategy Part A, B 
and C.  

• ‘Smart metering’ 
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6.2 Strategy A – New Regional Dam  
This bulk water supply strategy examines the idea of pursuing a regional dam, nominally Nullinga Dam, to 
supplement water in the MDWSS to enable releases from Tinaroo Falls Dam via the Barron River to Cairns. 
No other interim supply initiatives are investigated. It also involves developing a new treatment facility at 
Kamerunga, north of Cairns City.  

In addition to the initiatives common to all of the strategies (‘common elements’), Strategy A also included 
the elements outlined in Table 4.  

Table 4: Key elements in Strategy A 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Barron River 5,500 ML/a 2018 
Kamerunga WTP - Stage 1 50 ML/d 2018 
Nullinga Dam Allocation of 20,367 ML/a (high priority) 2020 
Kamerunga WTP - Stage 2 45 ML/d 2023 

Figure 4 illustrates the LoS yield for Strategy A to meet demand over the 30-year period of the strategy. 

 

 
Figure 4: Strategy A – Forecast Demand and LoS Yield  
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6.3 Strategy B – Repurposing Existing Water Sources 
This bulk water supply strategy examined a greater focus on repurposing and reusing existing water re-
sources. This included greater efforts to reduce potable water use, broader substitution of potable water with 
recycled water, efficiency gains by modernising the MDWSS, and utilising an existing water body in Lake 
Mitchell.  

As well as the common elements, Strategy B also included the elements outlined in Table 5.  

Table 5: Key elements in Strategy B 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Additional demand management actions 140 ML/a 2021 
Barron River 5,500 ML/a 2018 
Kamerunga WTP - Stage 1 55 ML/d 2018 
Dual reticulation – all new subdivisions 7,300 ML/a 2020-2041 
Conversion of Irrigation losses 9,850 ML/a high priority allocation 2020 
Kamerunga WTP - Stage 2 32 ML/d 2024 
Lake Mitchell 8,359 ML/a 2030 

Figure 5 illustrates the LoS yield for Strategy B to meet demand over the 30-year period of the strategy. 

 
Figure 5: Strategy B – Forecast Demand and LoS Yield 
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6.4 Strategy C – Cost Efficiency 
This bulk water supply strategy focused on achieving a cost efficient strategy for the community. It consists 
of known options that present the least capital investment and operating cost requirements, and leverages 
off existing and committed infrastructure capacity.   

Again, as well as the common elements, Strategy C also included the elements outlined in Table 6.  

Table 6: Key elements in Strategy C 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Mulgrave River  13,500 ML/a 2018 
Upgrade Draper Road WTP - Stage 2 45 ML/d 2018 
Upgrade Draper Road WTP - Stage 3 20 ML/d 2025 
Mulgrave Mill Entitlement 12,374 ML/a high priority allocation 2025 
Upgrade Draper Road WTP - Stage 4 30 ML/d 2033 

Figure 6 illustrates the LoS yield for Strategy C to meet demand over the 30-year period of the strategy.  

 
Figure 6: Strategy C – Forecast Demand and LoS Yield 
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6.5 Strategy E – Adaptability 
This bulk water supply strategy examines the idea of adaptability in terms of developing different source 
types across different catchments. It also tested the notion of early development of an identified contingency 
supply option (e.g. groundwater storage in the Mulgrave Aquifer) as part of the water supply scheme, rather 
than reserving it for emergency implementation. As well as the common elements, Strategy E also included 
the elements outlined in Table 7.  

Table 7: Key elements in Strategy E 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Mulgrave Aquifer  5,000 ML/a 2018 
Upgrade Draper Road WTP - Stage 2 50 ML/d 2018 
Mulgrave River  9,600 ML/a 2020 
Draper Road WTP - Stage 3 25 ML/d 2023 
Mulgrave Mill Entitlement 11,790 ML/a 2026 
Draper Road WTP - Stage 4 20 ML/d 2029 
Barron River 5,500 ML/a If required 

 
Figure 7 illustrates the LoS yield for Strategy E to meet demand over the 30-year period of the strategy. 

 
Figure 7: Strategy E – Forecast Demand and LoS Yield 
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6.6 Strategy G – Distributed Infrastructure 
This bulk water supply strategy focused on distributed infrastructure to access and integrate identified 
sources in the northern and southern areas of Cairns. As well as the common elements, Strategy G also in-
cluded the elements outlined in Table 8.  

Table 8: Key elements in Strategy G 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Mulgrave River  9,600 ML/a 2018 
Draper Road WTP - Stage 2 35 ML/d 2018 
Mulgrave Aquifer  5,000 ML/a 2023 
Draper Road WTP - Stage 3 20 ML/d 2023 
Barron River 5,500 ML/a 2027 
Kamerunga WTP - Stage 1 50 ML/d 2029 
Nullinga Dam 6,278 ML/a high priority allocation 2036 

 
Figure 8 illustrates the LoS yield for Strategy G to meet demand over the 30-year period of the strategy.  

 
Figure 8: Strategy G – Forecast Demand and LoS Yield 
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7 Assessment methodology 

To inform the group’s decisions in respect of its 
preferred strategy, the Normalised Multiple Objec-
tive Analysis (NMOA) methodology was adopted 
together with a Cost Analysis. With the usual mul-
tiple criteria analysis, there are inherent issues 
such as stakeholder bias and a perennial problem 
with aggregating values that use different units of 
measurement. The group adopted a methodology 
that successfully avoided those issues.  

7.1 NMOA process 
The NMOA process designed for this exercise 
adopted specific techniques within the method to 
minimise the normal issues with multiple criteria 
analysis.  

In the end, a process that was transparent, repro-
ducible and with the active participation of a broad 
group of stakeholders that form the WSAG group 
underpinned the results gained. The process is 
described in the next sections.  

7.1.1 Assigning and weighting objectives 

As described earlier and listed in Table 1, a total 
of 25 objectives were chosen for the strategy – 
ten of these constitute ‘compliance’ objectives. In 
order to rank the relative importance of the objec-
tives, each WSAG member was requested to as-
sign a ‘weighting’ to each objective using an allo-
cation of 100 points. Each member weighted the 
objectives based on the following guidelines:  

• Assign a weighting to each objective based 
on its importance, or relevance, to the stake-
holder group being represented.  

• A greater number of points indicates higher 
importance. 

• The total number of points assigned to all ob-
jectives must equal 100. 

• This means that as points are allocated to an 
objective it diminishes the points available for 
others, therefore capturing the principle of 
consequence for action. 

A majority of the WSAG members submitted 
weightings for the objectives based on the views 
of their respective stakeholder groups. The 
weightings were then statistically analysed by the 
Project Team to suggest one set of ‘consensus 
weightings’ that would provide a broad and inclu-
sive measure of the WSAG’s combined views. 

The nominated objectives and consensus weight-
ings are provided in Table 1 of Section 3.  

7.1.2 Indicator analysis  

An ‘indicator’ was developed and assigned to 
each of the WSAG objectives. An indicator is a 
measure of objective achievement and must be:  

• Quantifiable – must be defined and measura-
ble. 

• Observable – must be directly linked to the 
definition. 

• Measurable – must have a unit of measure, 
for example: cost ($), volume (ML), length 
(metres), area (hectares), duration (hours). 

Each water security strategy was assessed 
against the indicators to obtain a score of objec-
tive achievement.  

7.1.3 Normalisation of results 

To allow a total score to be obtained for each 
strategy, the results of the indicator analyses were 
‘normalised’ to a dimensionless value.  

A ‘large’ indicator goal means the larger the result 
the better the objective has been achieved. If the 
goal is ‘large’, scores are normalised by the fol-
lowing equation:  
 

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 𝑠𝑐𝑜𝑟𝑒 =
𝑂𝑝𝑡𝑖𝑜𝑛 𝑆𝑐𝑜𝑟𝑒
𝐿𝑎𝑟𝑔𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

 

A ‘small’ indicator goal means the smaller the re-
sult, the better the objective has been achieved. If 
the goal is ‘small’, scores are normalised by the 
following equation:  

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑠𝑒𝑑 𝑠𝑐𝑜𝑟𝑒 =  
1

𝑂𝑝𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒 ÷ 𝑙𝑜𝑤𝑒𝑠𝑡 𝑠𝑐𝑜𝑟𝑒
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Following normalisation, the results were multi-
plied by the consensus weightings assigned by 
the WSAG to each of the objectives. In essence, 
the strategy that achieves the highest overall 
score is the strategy that best achieves the 
WSAG’s nominated objectives.  

7.1.4 Sensitivity analysis 

A common criticism of Multiple Criteria Analyses, 
such as the NMOA process, is the impact of 
stakeholder bias and consequently a perceived 
lack of objectivity in the outcomes. To assess the 
affects of stakeholder bias, a sensitivity analysis 
was conducted using the weightings defined by 
each stakeholder group.  

The outcomes of the NMOA achieved using the 
stakeholder weightings were then compared with 
the outcomes obtained using the consensus 
weightings. Any identified biases can then be re-
solved if necessary.  

7.2 Cost Analysis 
The cost of each strategy was estimated by identi-
fying the required infrastructure for each initiative 
and then estimating the capital cost and operating 
cost (fixed and variable) to develop the infrastruc-
ture. This estimate included costs for items such 
as: 

• raw water intakes (Mulgrave River, Barron 
River) including the required pumping infra-
structure;  

• borefields including bores, bore pumps, distri-
bution pipes, balancing storages and pumps;  

• pipelines from the intake or borefields to the 
WTPs; 

• new WTPs, in appropriately-sized stages; 

• pipelines and pumps to transfer water from 
the WTPs to the distribution network;  

• upfront costs to convert strategic reserves 
provided for in a Water Resource Plan to an 
allocation;  

• cost associated with conversion of a high pri-
ority allocation to a medium priority allocation;  

• dam construction costs (prorated based on 
the ratio of allocation required compared to 
the full allocation);  

• estimated cost to acquire, or trade, existing 
entitlements, such as the Mulgrave Mill enti-
tlement on the Mulgrave River;  

• demand management activities; and, 

• relocation of in-river infrastructure, as neces-
sary.  

The costs also include for ‘on-costs’ such as sur-
vey, design, contract administration and commis-
sioning, as well as a contingency amount.  

The following cost indices were produced to in-
form the comparison of each strategy:  

• Capital cost 

• Fixed operating cost  

• Variable operating cost 

• Net present value (NPV) 

The net present value method allows a direct 
comparison between strategies as each feature 
differences in timing of capital costs and recur-
rence of annual operating and maintenance costs. 
This was applied over the 30-year period of the 
strategy.  

7.2.1 Modelling Frameworks 

Two separate but related approaches were devel-
oped and applied to integrating outputs from the 
hydrology modelling with assessing the economic 
costs associated with the potential strategies.  

The first model (Portfolio Assessment Tool) was 
used to evaluate the five strategies developed 
and described in Section 6. The second model 
(Stochastic Assessment Model) was used to as-
sess the refined two strategies emanating from 
the WSAG’s meeting on the 25 November 2014 
and the subsequent preferred strategy. Features 
of each model are described below.  

Portfolio Assessment Tool  

The Portfolio Assessment Tool (PAT) is designed 
to facilitate the rapid assessment of different 
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strategy combinations of future water supply op-
tions and/or sequences.  

The model links directly with capital and operating 
costs associated with the alternative options and 
assumes the LoS yield associated with each indi-
vidual option based on outputs from the LoS hy-
drology modelling.  

Accordingly, the PAT model is able to assess the 
present value cost of alternative strategies from a 
long-term water security perspective in that each 
strategy is capable of meeting the defined LoS 
performance criteria and targets.  

The PAT model is based on annual time steps 
and evaluates each strategy over the 30-year pe-
riod. The model also incorporates the agreed de-
mand-side options.  

Stochastic Assessment Model (SAM) 

The Stochastic Assessment Model (SAM) pro-
vides valuable insights into the differing economic 
risks associated with alternative strategies beyond 
the PAT model.  

The SAM provides not only an appreciation of the 
expected (average) present value cost of a partic-
ular strategy to be assessed, but also an under-
standing of the distribution of scenario costs as-
sociated with an individual strategy and across 
alternative strategies. The model integrates actual 
monthly outputs from the stochastic hydrology 
model with an economic model incorporating the 
incremental costs associated with the existing 
supply infrastructure with the future costs of strat-
egy options.  

Outputs from each individual hydrology sequence 
of the stochastic dataset form inputs to the eco-
nomic model to derive a stochastic dataset of 
economic outputs for analysis.  

For example, two strategies may have similar av-
erage present value costs, but one strategy may 
have a much higher present value cost at, say, 
the 95th percentile compared with an alternative 
strategy due to hydrology.  

Because the SAM is based on monthly outputs of 
the hydrology modelling, it is also possible to 
quantify the economic cost of restrictions to cus-
tomers (based on studies undertaken within the 
water industry) and also take into account the ad-
ditional costs to Council during periods of re-
strictions (e.g. cost of media campaigns).  
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8 Assessment Outcomes 

8.1 Normalised Multiple Objective 
Analysis 

The analysis method described in Section 7 was 
used to measure the achievement of the group’s 
objective by each of the five strategies. This sec-
tion describes how the objectives were met and 
recorded for each strategy.  

8.1.1 Compliance objectives 

Each compliance objective was assessed against 
the nominated indicators. All strategies were found 
to satisfy the requirements of these objectives, or 
were considered likely to satisfy the requirements 
following future detailed assessments.  

8.1.2 Scored objectives 

Each weighted objective was assessed against the 
nominated indicator. Results were normalised 
through the process described in in Section 7.1.3 
and multiplied by the consensus weightings de-
tailed earlier. The total score for each objective 
was then tallied to provide an overall score for 
each strategy. 

8.1.3 Outcomes 

The relative scores achieved by each strategy are 
summarised in Table 9. The following comments 
may be made:  

• Strategy B received the highest NMOA score, 
indicating that this combination of initiatives 
best achieved the nominated objectives.  

• Strategies A and C received similar scores and 
are thus ranked equally in terms of objective 
achievement.  

• Strategies E and G received similar scores and 
are thus ranked equal lowest in terms of objec-
tive achievement.  

8.1.4 Sensitivity analysis 

To assess the effects of stakeholder bias, a sensi-
tivity analysis was conducted using the weightings 
defined by each stakeholder group. The NMOA 
outcomes achieved using the stakeholder weight-
ings were then compared with the outcomes ob-
tained using the consensus weightings.  
 
The sensitivity analysis showed that the strategies 
were ranked similarly amongst the different stake-
holder groups. Approximately 76% of stakeholder 
groups ranked Strategy B as the strategy most 
suited to achieving the nominated objectives.  

Strategy C was most commonly ranked as second 
best.  

 
Table 9: NMOA Scores for Initial Strategies 

Strategy Title Total NMOA Score (rounded) 

A New Regional Dam 67 

B Repurposing Existing Water Resources 78 

C Cost Efficiency 65 

E Adaptability 62 

G Distributed Infrastructure 61 
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8.2 Cost Assessment 
The outcomes of hydro-economic assessment us-
ing the Portfolio Assessment Tool (PAT) are pre-
sented in Table 10. The following comments may 
be made:  

• Strategy C, as would be expected, has the 
lowest estimated present value cost.  

• Strategy B has the highest estimated present 
value cost, followed closely by Strategy A.  

• Strategy C and Strategy E had comparable 
cost.  

• Strategies with the most water sources located 
to the south of Cairns City exhibited lower costs 
and slower cumulative capital expenditure.  

• Strategies with sources utilising the Barron 
River had higher upfront costs due to the re-
quirements of constructing the Lake Placid In-
take and associated pipeline to Kamerunga 
WTP.  

 

 

 
Table 10: Cost Assessment Outcomes for Initial Strategies 

Cost Element Strategy 

A 
New Regional 

Dam 

B 
Repurposing 
existing water 

resources 

C 
Cost Efficiency 

E 
Adaptability 

G 
Distributed 

Infrastructure 

$M $M $M $M $M 

Capital 488.1 366.4 277.2 286.8 437.1 
Fixed Operating 58.9 164.7 32.9 35.7 55.0 
Variable Operating1 39.0 35.0 19.4 19.8 28.0 
Additional Demand 
management2 

 58.8    

Total (NPV) 586.0 624.1 329.6 342.3 520.1 
Notes:  
1. Consists of energy and chemical costs. 
2. Includes capital and operating costs associated with a dual reticulation system – a component of Strategy B only, 

which also acts to further reduce the demand under Strategy B compared with the other strategies.  
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9 Strategy Refinement 

Insight into the advantages and disadvantages 
presented by each of the five potential strategies 
was provided to the WSAG by the NMOA assess-
ment together with the hydro-economic (cost) as-
sessment process described above. This assisted 
with informing a further refinement process and to 
realise the importance of developing a strategy 
around long-term goals and short-term needs, with 
the embedment of key decision points to guide its 
implementation over time.  

With this view in mind, the WSAG members cate-
gorised strategy elements into their:  

• ability to be delivered in the near term (within 
5 years) and certainty to Cairns in providing wa-
ter supply security;  

• merit for further investigation and progression in 
the mid-term (between 5 years and 10 years);  

• ability to provide contingency supply; and, 

• merit for consideration, or re-consideration, in 
the mid to longer term.   

In light of the above categorisation and insights 
from the assessment process, two strategies were 
developed for comparison that either started at the 
Mulgrave River or the Barron River.   

9.1 Start at the Mulgrave River 
This strategy starts at the Mulgrave River. As there 
is anticipated to be a significant near-term increase 
in demand due to the Aquis Resort, a second 
stage of the Mulgrave River source would be de-
veloped. When the water demand meets the LoS 
yield of the scheme, the Barron River source would 
be developed.  

As well as the common elements, this strategy al-
so included the elements outlined in Table 11.   

 

Table 11: Key elements of ‘Start at Mulgrave’ 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Mulgrave River  5,000 ML/a 2017 
Draper Road WTP - Stage 2 19 ML/d 2017 
Mulgrave River 8,500 ML/a 2019 
Draper Road WTP - Stage 3 33 ML/d 2019 
Barron River 5,500 ML/a 2024 
Kamerunga WTP - Stage 1 25 ML/d 2024 
Conversion of MDWSS losses 7,000 ML/a high priority allocation 2034 
Kamerunga WTP - Stage 2 25 ML/d 2034 

 
Figure 9 illustrates the LoS yield for this strategy to meet demand over the 30-year period.  
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Figure 9: Start at the Mulgrave River – Forecast Demand and LoS Yield   

 

9.2 Start at the Barron River 
This strategy starts at the Barron River and ac-
cesses the existing strategic reserve allocated to 
Cairns Regional Council under the Barron Water 
Resource Plan. As there is anticipated to be a sig-
nificant near-term increase in demand due to the 
Aquis Resort, there would be urgency for another 
water source to be developed soon after.  

The other identified sources in the Barron River 
catchment are not yet proven and under the influ-

ence and control of entities other than Cairns Re-
gional Council. Consequently, the strategy reverts 
to developing the Mulgrave River source. As the 
water demand increases over time and the feasibil-
ity and support for Nullinga Dam is advanced, this 
is accessed and treated at a new stage of the Ka-
merunga WTP.  

As well as the common elements, this strategy al-
so included the elements outlined in Table 12.   
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Table 12: Key elements of ‘Start at Barron’ 

Aspect Amount of water Completed by 

Common elements Refer previous description 
Barron River  5,500 ML/a 2017 
Kamerunga WTP - Stage 1 25 ML/d 2017 
Mulgrave River – Stage 1 5,000 ML/a 2019 
Draper Road WTP - Stage 2 19 ML/d 2019 
Mulgrave River – Stage 2 8,500 ML/a 2024 
Draper Road WTP - Stage 3 33 ML/d 2024 
Nullinga Dam 7,000 ML/a high priority allocation 2034 
Kamerunga WTP - Stage 2 25 ML/d 2034 

 
Figure 10 illustrates the LoS yield for this strategy to meet demand over the 30-year period.  

 

 
Figure 10: Start at the Barron River – Forecast Demand and LoS Yield  
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9.3 NMOA Analysis 
The relative scores achieved by each of the two 
strategies are summarised in Table 13. The fol-
lowing comments may be made: 

• Both strategies receive the same NMOA 
score, as they both generally involve the 
same elements over the 30-year strategy pe-
riod.  

• Starting at the Mulgrave River receives slight-
ly better scores in the categories of ‘Environ-
mental’, ‘Technical’, and ‘Social’, than starting 
at the Barron River.  

• Starting at the Barron River receives a better 
score in the category of ‘Economic’ than start-
ing at the Mulgrave River due to the develop-
ment of large sources in the Barron River 
catchment (e.g. a regional dam) being per-
ceived as an economic benefit to the broader 
region.  

• Both strategies received a similar total score 
to Strategy C ‘Cost Efficiency’ and Strategy E 
‘Adaptability’.  

Table 13: NMOA Scores for Refined Strategies 

NMOA  
Category 

Start at  
Mulgrave R 

Start at  
Barron R 

Environmental 20 18 

Technical 14 10 

Social 17 13 

Economic 11 21 

Total score 
(rounded) 

62 62 

 

 

9.4 Cost Analysis 
The outcomes of hydro-economic assessment are 
presented in Table 14. In addition, Figure 11 and 
Figure 12 compare the accumulation of present 
value costs and capital costs between the two 
refined strategies.  
Table 14: Cost Assessment Outcomes for Refined 
Strategies 

Cost element Start at  
Mulgrave R 

Start at  
Barron R 

$M $M 

Capital 269.1 319.4 

Fixed Operating 57.5 32.3 

Variable Operat-
ing 

68.8 58.7 

Total (NPV) $395.4 $410.4 

 

The following comments may be made:  

• Both strategies represent different timing of 
elements from both the Mulgrave and Barron 
River and have similar present value costs.  

• The strategy commencing with the Mulgrave 
River has a significantly lower capital cost 
over the next 10 years.  
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Figure 11: Comparison of cumulative present values 

 
Figure 12: Comparison of cumulative capital expenditure  
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10 Preferred Strategy 
At the WSAG meeting on 9 December 2014, the group considered the outcomes of the NMOA and cost as-
sessments of the two refined strategies to arrive at a preferred strategy. The preferred strategy is described 
in Table 15.  
Table 15: Preferred Strategy 

Source and Treatment Aspect Notes 

Copperlode Falls Dam Existing  

Freshwater Creek WTP 

Behana Creek Intake 

Draper Road WTP Stage 1 Planned  

Augment Behana Creek Intake 

Demand Management Strategy 
Parts A, B, C and D 

Commence as soon as practica-
ble  

 

Smart Metering 

Mulgrave River Stage 1 
Associated WTP: Draper Road 
WTP Stage 2 

1st additional source Further assessment and monitor-
ing 

Barron River 
Associated WTP: Kamerunga 
WTP Stage1 

2nd / 3rd additional source Requires further investigation be-
fore development proceeding in-
cluding a comparative study re-
garding Barron River, Mulgrave 
River Stage 2 and Mulgrave Mill 
entitlement sources 

Mulgrave Mill entitlement or 
Mulgrave River Stage 2 
Associated WTP: Draper Road 
WTP Stage 3 

Requires further investigation 
Only after environmental con-
cerns investigated and resolved 

Conversion of MDWSS Losses 
(Priority), Nullinga Dam 
Associated WTP: Kamerunga 
WTP Stage 2 

Further investigation as soon as 
possible 

WSAG forum continues 

To be determined, that allows 
for agreed minimum require-
ments (100 L/p/d) 

Emergency Sources Requires Community involvement 

 

As indicated above, development of the preferred strategy was based on the water demand growth in Cairns 
assuming the inclusion of the full development and consequential impact of the ‘Aquis Resort at The Great 
Barrier Reef’. To be consistent with the approach of considering longer-term issues and shorter-term needs 
in developing the strategy, it is relevant to unpack the preferred strategy for the scenario that the Aquis Re-
sort does not proceed. This information is presented below.  
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10.1 Medium-term strategy – without the Aquis Resort 
The preferred medium-term strategy (up to 10 years) for the water demand associated with Cairns growth 
not including the Aquis Resort is:  
• The development of Mulgrave River Stage 1 source and the development of the associated water treat-

ment plant at Draper Road (being Stage 2 of that plant).  

• In all situations (other than emergencies), no other sources are required during this time period.  

 
Figure 13: Preferred medium-term strategy based on the water demand for Cairns excluding the Aquis Resort 

10.2 Medium-term strategy – with the Aquis Resort 
The preferred medium-term strategy (up to 10 years) for the water demand associated with Cairns growth 
including the Aquis Resort is:  

• The development of Mulgrave River Stage 1 source and the development of the associated water treat-
ment plant at Draper Road (being Stage 2 of that plant).  

• The development of Barron River strategic reserve source and the development of its associated new 
water treatment plant at Kamerunga.  

• The development of Mulgrave River Stage 2 source and the development of its associated water treat-
ment plant at Draper Road (being Stage 3 of that plant). This further development of the Mulgrave River 
would also consider the Mulgrave Mill entitlement.  

Note that the development of the Barron River strategic reserve and the Mulgrave River Stage 2 source can 
occur in either order, and would be subject to a further specific comparative assessment.  
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Figure 14: Preferred medium-term strategy based on the water demand for Cairns including the Aquis Resort 

10.3 Longer-term strategy 

All sources associated with the preferred longer-term strategy outcomes of both scenarios (with or without 
the Aquis Resort) necessarily require additional investigation about their availability, impact and costs.  

The sequence of the longer-term sources preferred by the group are:  

• Conversion of irrigation losses for the Mareeba Dimbulah Water Supply Scheme (MDWSS); and,  

• Nullinga Dam.  
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10.4 Summary of Strategy Elements 
The indicative water supply quantities required from the bulk water sources and capacities of the water 
treatment plants are detailed (in megalitres) in Table 16.  

Table 16: Indicative amounts and capacities of sources and associated WTPs 

Aspect Amount of water 

Mulgrave River 5,000 
Draper Road WTP Stage 2 19 ML/d 
Barron River 5,500 
Kamerunga WTP Stage 1 25 ML/d 
Mulgrave River (part of Mill entitlement or stage 1 river extraction)  8,500 
Draper Road WTP Stage 3 33 ML/d 
Conversion of MDWSS losses or Nullinga Dam 7,000 ML/a high priority alloca-

tion 
Kamerunga WTP Stage 2 25 ML/d 

The capital and operating costs of the various preferred strategy initiatives are detailed in Table 17. 

Table 17: Summary of capital and operating costs 

Element LoS yield / capacity 
(ML/a) 

Capital Cost  
($M) 

Fixed Cost 
($M/a) 

Variable Cost 
($/ML) 

Behana Creek Intake 1,000 6.9 0.44  
Draper WTP Stage 1 14,600 77.8 0.55 45 
Mulgrave River Stage 1 5,000 14.3 0.10 80 
Draper WTP Stage 2 6,935 40.6 0.29 40 
Barron River 5,500 108.4 0.76 12 
Kamerunga WTP 
Stage 1 

9,125 46.1 0.32 62 

Mulgrave River Stage 2 8,500 10.4 0.07 80 
Draper WTP Stage 3 12,045 69.2 0.49 40 
MDWSS loss conver-
sion 

7,000 30.1 7.86 12 

Kamerunga WTP 
Stage 2 

9,125 50.1 0.35 62 
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11 Implementation 

11.1 Actions 
The group was charged with formulating a water 
security strategy that was required to be flexible 
enough to accommodate increasing demand in-
cluding that from the Aquis Resort. To meet this 
requirement, a series over near-term actions need 
to be completed.  

The suggested immediate actions include the fol-
lowing: 

• Finalisation of the Demand Management 
Strategy, including smart metering, and com-
mencement of its implementation. 

• Commencing the augmentation of raw water 
pipelines supplying the new Draper Road 
WTP from Behana Creek intake as soon as 
practicable.  

• Commencing the Draper Road WTP facility, 
with capacity for both the Behana Creek 
source and Stage 1 of the Mulgrave River 
source as soon as practicable.  

• Commencing the Mulgrave River Intake and 
associated pipeline to the Draper Road WTP 
facility as soon as practicable, including ac-
quisition of regulatory and legislative approv-
als.  

• Completing negotiations with the Mulgrave 
Mill regarding the transfer or trade of Mul-
grave River water entitlements with Cairns 
Regional Council.  

• Developing an emergency bulk water supply 
plan.  

• Regular updating of water demand forecasts 
and timing, including for the Aquis Resort.   

 

Medium-term actions include:   

• Investigation and design of the Barron River 
Intake at Lake Placid and pipeline.  

• Secure a water entitlement from the Strategic 
Reserve identified for Cairns Regional Council 
in the Barron Water Resource Plan.   

• Design of Stage 1 of the Kamerunga WTP.  

• Additional investigation of the potential cumu-
lative impacts on the Mulgrave River ecosys-
tem from additional extractions.  

• Conducting a trial loss reduction program on 
the Mareeba Dimbulah Water Supply 
Scheme.  

• Further consideration and investigation for the 
construction of the Nullinga Dam.  

11.2 Review 
The flexibility required within the strategy means 
that there should be a regular review of supply 
and demand factors. This assessment should be 
completed by Cairns Regional Council.  

The continuing implementation of the Water Secu-
rity Strategy could be reviewed periodically. This 
should occur at a frequency of one year or great-
er. At this forum, the Council team could present 
any updated data, the revised program and en-
gage in relevant discussion with the WSAG. The 
group has indicated that it would be willing to re-
convene to perform this function.  

The period between overview forums would be no 
longer than every four years, and would be de-
termined by the amount of change that has oc-
curred relative to the base situation. That is, as 
the need for a new water source approaches, 
meetings may occur annually, whereas after the 
commissioning of a new source the forums would 
occur less frequently – potentially once every four 
years.   
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12 Recommendations 

These recommendations represent the sum of the 
technical investigations, discussions and consen-
sus views of the advisory group. 

The Water Security Advisory Group recommends 
that Council endorse and adopt each of the fol-
lowing recommendations as a result of the Water 
Security Strategy consultative process.  

The Cairns Water Security Strategy  

1. Adopt the following objective for the Cairns 

Water Security Strategy: 

‘Development of a long term (30+ years) wa-

ter supply strategy that identifies a program of 

supply augmentations and demand manage-

ment initiatives to ensure that Cairns has suf-

ficient water to meet demand under normal 

and adverse environmental conditions.’ 

whilst acknowledging the preferred strategy 

defined in Section 10 of this report. 

2. Adopt the following key principles which un-

derpin our Strategy 

• Affordability – Costs must be acceptable 

to Council and the wider community. 

• Practicality – initiatives can be delivered 

with available technology or achievable 

innovations. 

• Compliant with all applicable legislation. 

• Acceptable to the wider Cairns communi-

ty. 

• Is secure in that it provides water security 

for the Cairns Regional Council Local 

Government Area. 

3. Adopt the following minimum requirements for 

the Strategy:  

• Meet all licence conditions. 

• Meet all Environmental Flow Objectives 

under the relevant Water Resource Plans. 

• Minimise extent of disturbance to Zone A 

and B World Heritage Areas. 

• Ensure compliance with defined Levels of 

Service performance criteria.  

• Protect culturally significant sites (Indige-

nous and historical).  

• Consult with relevant parties with respect 

to all Cultural Heritage aspects.  

• Meet all Water Allocation Security Objec-

tives under the relevant Water Resource 

Plans.  

• Ensure water supplied is fit for purpose 

and poses no risks to human health.  

• Preserve absolute minimum availability of 

water for hygiene and sanitary purposes.  

• Minimise risk associated with infrastruc-

ture.  

Levels of Service 

4. Reaffirm the existing Levels of Service –

consisting of a four-tiered system of water use 

restrictions – within the Strategy.  

Restriction levels Frequency (Average 
Recurrence Interval) 

Level 1 restrictions  
(80% storage) 1.5yr ARI 

Level 2 restrictions  
(70% storage) 5yr ARI 

Level 3 restrictions  
(60% storage) 10yr ARI 

Level 4 restrictions  
(50% storage) 25yr ARI 

Water demand 

5. Adopt the water demand projections on the 

basis of:  
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• The ‘medium’ population growth forecast 

including the projected impacts of the 

proposed development of the ‘Aquis Re-

sort at the Great Barrier Reef’.  

• A total baseline per capita water use of 

418 litres per capita per day (L/c/d).  

Financial implications of the strategy  

6. Acknowledge that implementation of the 

Strategy will lead to an increase in: 

• rates and charges, which are paid by the 

entire community; and,  

• water and wastewater infrastructure 

charges, which are paid by way of devel-

oper contributions.  

7. Acknowledge that increases to water and 

wastewater rates and charges also reflect the 

benefit of water security that the strategy pro-

vides to residents and economic prosperity.  

8. Undertake detailed economic analyses to de-

termine an appropriate mix of increased: 

• infrastructure charges  

• water and wastewater rates and charges  

with the aim of minimising the financial im-

pacts on the ratepayers over the strategy 

timeframe.  

9. Acknowledge the key decision point at years 

three or nine regarding further investigation 

and triple bottom line assessment (social, en-

vironmental, economic) between initial imple-

mentation of the Barron River and a further 

stage of the Mulgrave River. 

10. Acknowledging the regional benefits of the 

preferred strategy, immediately commence 

negotiations with the State and Common-

wealth Government to fund a proportion of the 

capital works and further assessment pro-

grams. 

11. Acknowledging the technical and regulatory 

constraints, commence an assessment of the 

availability of the purchase of the Mill of enti-

tlements to provide a supplementary water 

source. 

Short-term initiatives 

12. Implement Stage 1 of the Draper Road Water 

Treatment Plant and augmentations of the 

supply pipeline from Behana Creek Intake to 

achieve a treatment capacity of 40 ML/day 

and increase in scheme yield of 

1000 ML/annum.  

13. Develop Stage 1 of the Mulgrave River source 

to increase the LoS yield by at least 

5,000 ML/a, including an additional stage of 

the Draper Road Water Treatment Plant to 

achieve a corresponding increase in treat-

ment capacity of at least 19 ML/day.  

14. Develop and implement a Demand Manage-
ment Strategy with defined targets and ac-
tions based on considering the applicability to 
Cairns of initiatives identified during the 
WSAG process. The demand management 
initiatives identified are categorised based on 
the estimated water savings and implementa-
tion timeframes of the component initiatives, 
as follows:  

a. Part A, to be implemented over a 5-year 
period with estimated savings of 
465 ML/a, consisting of:  

• Water Efficiency Labelling and 
Standards (WELS) – Total Program 
Savings  

• Community Education Programs 
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b. Part B, to be implemented over a 
10-year period with estimated savings of 
2,152 ML/a, consisting of:  

• Water efficient appliances for new 
residential developments 

• Water efficient appliances for new 
non-residential developments 

• Water system pressure reduction 

• Future leakage management 

• Large water users audit and retrofit 
program 

c. Part C, to be implemented over a 5-year 
period with estimated savings of 
269 ML/a, consisting of:  

• Residential retrofit program 

• Tourist accommodation water effi-
ciency retrofit program 

• School water efficiency program 

• Commercial kitchen ‘Smart Rinse’ 
fixtures retrofit  

d. Part D, to be implemented over a 5-year 
period with estimated savings of 
140 ML/a, consisting of:  

• Commercial cooling tower tune-up 

• Rainwater tank information 

• Waterless urinal retrofit 

• Sub-metering of new multi-family 
dwellings  

15. Develop an intelligent water supply and distri-
bution network involving implementation of 
smart grid technologies and ‘smart meters’ to 
provide real time water consumption data with 
consequential operational benefits and water 
savings.  

Medium-term initiatives 

16. Complete a further investigation and triple 
bottom line comparative assessment of Mul-
grave River Stage 2 and Barron River 
Stage 1. 

Should the Aquis Resort proceed, and dependent 
on the outcomes of the comparative assessment 
of Mulgrave River Stage 2 and Barron River 
Stage 1, the following additional medium-term 
initiatives may also be implemented:  

17. Develop the Barron River strategic reserve 
source to increase the LoS yield by 
5,500 ML/a. This will involve construction of 
the Kamerunga Water Treatment Plant to a 
capacity of 25 ML/day; and/or, 

18. Develop Stage 2 of the Mulgrave River water 
source (either part of the Mulgrave Mill enti-
tlement or Stage 1 River extraction) to in-
crease the LoS yield by 8,500 ML/a. This will 
involve a further stage of the Draper Road 
Water treatment Plant to achieve a further 
treatment capacity of 33 ML/day. 

Long-term initiatives 

Depending on the sequence of implementing the 
previous initiatives, the following initiatives are 
recommended for concurrent investigation to con-
firm the best initiative for implementation over the 
long-term (10 to 30 years). Further investigation 
into their availability, impact and cost is required 
prior to implementation: 

19. Purchase and utilise part of the 19,000 ML/a 
Mulgrave Mill water entitlement and augment-
ing the Draper Road WTP to accommodate 
the corresponding capacity.  

20. If required, further develop the Mulgrave River 
water source, ensuring that the cumulative 
capacity of the Mulgrave River water source is 
less than 15,000 ML/a.  

21. Economically stage the modernisation of the 
Mareeba Dimbulah Water Supply Scheme to 
enable a conversion of the operational losses 
for urban use by Cairns. This would involve 
additional augmentation of the Kamerunga 
WTP.  

22. Investigate the possibility of the use of appro-
priately-treated water for other purposes, such 
as environmental flow substitution. 
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23. Access water from a future regional dam 
(e.g. Nullinga Dam) and, if it proceeds, with 
contingent augmentation of the Kamerunga 
WTP.  

Implementation 

24. Pursue regulatory and legislative approvals to 
support implementation of the preferred water 
security strategy.  

25. Acknowledge the level of investigation and 
consultation that has been invested in devel-
opment of the Strategy and endeavour to im-
plement each recommendation to ensure the 
objectives of the Strategy are met. 

26. Invest in ongoing communication of strategy 
milestones and achievements to engage the 
community and encourage awareness, own-
ership and confidence in the Cairns water 
supply scheme. 

Strategy Review 

27. Council to seek ongoing support from the Wa-
ter Security Advisory Group and wider region 
as the water supply strategy is implemented 
and as the further recommended assess-
ments are made.  

28. Annually review the fundamental assumptions 
that underpin the strategy to ensure water 

supply planning remains on track to meet de-
mand. The review should consider: 

• Unexpected changes in water require-
ments 

• Amendments to Water Resource Plans 

• Climatic conditions 

• Economic assumptions 

• Significant advances in emerging tech-
nologies or changes in community atti-
tudes. 

29. Formally review the Cairns Water Security 
Strategy every 4 years, or when there are suf-
ficient changes in the fundamental assump-
tions that underpin the Strategy.  
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15 Glossary 
Term Meaning 

Allocation A water allocation is an authority to take water in areas covered by a Resource 
Operations Plan.  

Aquifer An underground layer of water-bearing rock, sediment or soil. 
Blackwater Wastewater from toilets and possibly also from kitchen garbage disposal units. 
Buffer storage Storage provided in the dam to provide additional supply security: the minimum 

level that the dam will be drawn down to. 
Bulk water source / 
Bulk supply 

Point of supply of a significant source of water to a local authority.  May be a 
treated water source or a raw water source (e.g. dam). 

Capital cost Cost to build and set up the infrastructure for the water services. 
Climatic risk Risk associated with the inherent variability of climate, and the impact that it 

may have on dam operation (e.g. the risk of experiencing a drought worse than 
any on record). 

Demand  Total water use requirements for a designated area/community; a measure of 
the need for water.  

Demand reduction 
technique 

A technique used to reduce water demand and improve water use efficiency.  

Desalination  Process of converting saline water to drinking (potable) water. 
Drought management 
techniques 

Measures available to water service providers when water resources are par-
ticularly low—for example, water restrictions are considered a drought man-
agement technique.  

Dual reticulation Two separate pipe networks for the supply of water of different qualities for dif-
ferent purposes e.g. drinking water and recycled water. 

Entitlement A water entitlement is the general term used to describe water authorities 
granted under the Water Act 2000; this can be either a water allocation, interim 
water allocation or a water licence.  

Environmental flows Flow requirements necessary to maintain and support aquatic biota and eco-
system processes.  

Fit-for-purpose water Water supplied with a level of quality that is suitable for its intended use. 
  
Greenhouse gases Various gases responsible for warming the Earth’s atmosphere. The most 

common is carbon dioxide, a product of burning fossil fuels. 
Greywater Water discharged from bathrooms, laundries and kitchens excluding toilet 

waste 
Groundwater Underground water which is defined in the Water Act 2000 as artesian and 

subartesian water.  
Levels of Service 
(LoS) 

The security afforded to an urban water supply scheme expressed as the max-
imum frequency, duration and severity of restrictions imposed on water users.  

LoS Yield The quantity of water that can be collected for a given use from a supply source 
or supply option with a specified degree of certainty (LoS) and predictability, 
which is determined through analysis.  

Loss reduction Mechanisms that reduce the amount of water lost through the delivery of water 
to a water user.  

Megalitre (ML) One million litres 
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Term Meaning 

Net present value 
(NPV) 

Net value of all costs and income, whether incurred now or in the future, ex-
pressed as a single investment required now, calculated using a nominated 
discount rate. 

Non-potable reuse Use of recycled water for purposes that do not require drinking water; for ex-
ample toilet flushing and irrigation of gardens and lawns. 

Non-potable supply A supply of water that is not suitable for drinking. 
Non-revenue water 
(NRW) 

The volume of water entering the system that does not produce revenue.  

Operating and mainte-
nance costs 

Ongoing costs associated with operating and maintaining infrastructure (includ-
ing labour, material and energy costs). 

Potable water Water treated to a standard suitable for consumption (i.e. drinking and cook-
ing). 

Raw water Natural water found in the environment such as rainwater, groundwater and 
water from lakes and rivers. It is considered to be ‘raw’ as it has not undergone 
any form of water treatment or purification. 

Recycled water Highly treated wastewater suitable for use for specific purposes: for example 
toilet flushing and irrigation of gardens and lawns. 

Recycled Water 
Treatment Plant  

A facility that processes treated water from a wastewater treatment plant to a 
higher quality for reuse in the community. 

Reservoir  Tank designed for short-term storage of water within the water supply network. 
Reuse The beneficial use of recycled water. 
Reverse osmosis A filtration process commonly used for desalination that removes dissolved 

salts and metallic ions from water by forcing it through a semi-permeable mem-
brane. 

‘Smart Sewers’ Wastewater systems constructed using superior materials and practices that 
reduce the amount of stormwater and groundwater entering the wastewater 
system. 

Source substitution The substitution of drinking water of a different quality suitable for an appropri-
ate use (eg. use of recycled water for toilet flushing). 

Stormwater Rainfall that runs off roofs, roads and other surfaces and is collected in the 
stormwater pipe network. 

Sustainable develop-
ment 

Activities that can be maintained over the long-term, while achieving a balance 
between the environment, the economy and society. 

Total Present Value 
Cost 

Current value of future costs including capital costs and operating and mainte-
nance costs. 

Trunk network Parts of the water supply network that transfer potable water from a treatment 
plant to distribution reservoirs (including larger diameter pipes, pump stations 
and some reservoirs, and not including pipes that transfer water to individual 
houses). 

Wastewater The used water from the community and/or industry – also referred to as sew-
age. 

Wastewater system System of pipes and pumping stations that collect and transport wastewater to 
a wastewater treatment plant – also referred to as a sewerage system. 

Wastewater Treatment 
Plant (WWTP) 

A facility that treats wastewater to remove pollutants and produce treated water 
and biosolids. 

Water cycle Continuous cycle of water movement through the environment, including the 
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Term Meaning 
oceans, the atmosphere, surface water systems and groundwater. 

Water quality Physical, chemical and biological measures of water. 
Water Resource Plan-
ning 

Planning process being undertaken by Government to determine management 
strategies, including allocations, for river catchments throughout Queensland. 

Water supply system System of water sources, treatment plants, pump stations, reservoirs and dis-
tribution pipes designed to supply potable water to the community on demand. 

Water Treatment plant 
(WTP) 

A facility that treats wastewater to remove pollutants and produce treated wa-
ter. 

Waterways All streams, creeks, rivers, estuaries, inlets and harbours.  
Whole-of-life Relating to the entire useful life of an asset. Whole-of-life costs, therefore, in-

clude both capital costs and operating and maintenance costs for the useful life 
of the asset. 
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