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EXECUTIVE SUMMARY 

In response to the worst drought on record for the region, Centroc (Central NSW Councils) 
undertook to complete a Water Security Study to investigate and recommend solutions to 
improve water supply security across the Centroc region.  The study had two components: 

1. Component 1: An audit of existing infrastructure for bulk water supply; and 

2. Component 2: An options paper for improving water supply security.   

The Component 1 report characterised the current bulk water supply assets and infrastructure 
of the region.  The Component 1 report was finalised in August 2009.   

This report (the Component 2 report) documents the options for improving town water supply 
security across the region. 

The approach to this study was built on three key principles: 

1. Stakeholder engagement – consultation was undertaken to seek the views of 
stakeholders in order to improve study outcomes.  Stakeholders were consulted in 
setting the objectives and criteria for this project as well as in defining and assessing 
the options and strategies that have been studied; 

2. Consideration of the economic, social, environmental (triple bottom line – TBL) impacts 
of the choices for water security improvement to inform decision making.  This 
framework was used by the project team and stakeholders to understand the relative 
performance of options and strategies as well as the trade-offs in decision-making; and 

3. The integration of the management of water resources, recognising the need for holistic 
approaches to water management. 

Establishing the extent of the need for water security improvement was the first step necessary 
to develop an effective long term, region-wide water security strategy for the Centroc region.  
Three main steps were taken to establish the need for water security improvement: 

1. Forecasts of the expected demands for water from each of the towns for the next 50 
years (until 2059) were developed.  Forecasts took into account expected growth in 
each town and the potential to improve the efficiency of urban water use; 

2. A model of the surface and groundwater resources of the region was developed.  The 
model was designed to be able to determine the likely water resources available under 
both the current climate sequence and the changes in this sequence that may come 
about as a result of climate change. 

3. The integration of the demand for water and the availability of water in the model to 
assess the level of water supply security for each town under both current climate and a 
climate change impacted sequence. 

As a result of this assessment, it was determined that, over the 50 year planning horizon, the 
following towns require a water security improvement: 

• Condobolin 

• Cowra 

• Koorawatha 

• Bendick Murrell 

• Brundah 

• Greenethorpe 

• Mogongong 

• Wattamondara 

• Cumnock 

• Yeoval 

• Forbes 

• Bogan Gate 

• Tottenham 

• Trundle 

• Tullamore 

• Lake Cargelligo 

• Murrin Bridge 

• Tullibigeal 

• Lithgow 

• Portland 

• Oberon 

• Orange 

• Clifton Grove 

• Parkes 

• Peak Hill 

• Wellington 

• Geurie 

• Mumbil 

• Nanima 
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Identifying and assessing the relative performance of options to improve water security for the 
next 50 years was the second step necessary to develop an effective long term, region-wide 
town water security strategy for the Centroc region.  Five main steps were taken to establish the 
most appropriate options for water security improvement: 

1. A long-list of potential options was identified with stakeholder input.  In consultation with 
stakeholders, over 80 individual options were developed for consideration. Options 
considered included demand management programs as well as infrastructure options 
including dams, pipelines and pumps.  In addition, options that had mutual benefit to 
other water users, such as the irrigation and mining industries, were also identified. 

2. A short-list of options for further investigation was determined utilising the TBL criteria, 
and the input of stakeholders. 

3. Scenarios (themed groupings of short-listed options) were developed to allow 
comparisons between approaches for water security improvement to be made. 

4. Developing region-wide strategies based on the outcomes of each of the preceding 
steps.   

5. Sensitivity testing the preferred region-wide strategy to understand the impact of climate 
change, potential increases in the cost of energy, potentially greater populations, 
potential differences in infrastructure costs and the potential of demands from other 
sectors (such as mining) on the preferred strategy. 

Water Conservation and Demand Management 

Underpinning each of the strategies developed was the need for efficient town water demands.  
The following program of water conservation measures is recommended as the basis for a 
region-wide water conservation and demand management strategy: 

• Residential retrofit of inefficient water fixtures, including providing customer support for 
replacements;  

• Continuation of the Water Efficiency Labelling and Standards Scheme (WELS); 

• Implementation of Permanent Low Level Restrictions on outdoor water use; 

• Continuation of the BASIX program for new residential developments; 

• Continuation or expansion of Water Conservation Education programs to improve efficient 
water use; 

• Audit of Non-Residential Water Users to identify leaks and potential areas for improvement 
in efficiency; 

• System Water Loss Management which aims to identify and repair leaks in water supply 
and distribution system; and 

• Review of water supply and sewerage services pricing structure to follow the best-practice 
guideline of 25:75 Fixed to Variable Charge Ratio. 

It is important to note that some of the elements of this program are already in place in a 
number of the member Council areas (compare the baseline against the current programs) and 
this has been taken into consideration in deriving the forecasts.  These Councils may be able to 
take a lead role in assisting with the design and implementation of this program across the 
region.   

The water demand forecasting and conservation modelling work demonstrated that it is 
expected that this water efficiency program will offset the additional water demands associated 
with growth across the Centroc region.  The costs associated with implementing this program 
are expected to be offset by the savings in avoided capital expenditure and in the reduction in 
operating costs associated with less treatment and transfer requirement. 
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In addition, it is recommended that a program of uniform (across-connected supplies) water 
restrictions be put in place.  For the river towns

1
, restrictions will be triggered when the storages 

of Wyangala or Burrendong reach a set trigger level (i.e. that level representing the lowest 10% 
of years).  In this way, the towns will enter restriction regimes in manner that is sympathetic with 
allocation reductions on other water users but is consistent with best drought management 
practice in urban areas.   

Recommended Infrastructure 

Following assessment, two region-wide strategies emerged as potential solutions to improve 
water supply security in the Centroc region which were very close on the TBL assessment.  
Both options involved a core regional supply and distribution network to provide for the 
supplementary water requirements of the towns of Cowra, Forbes, Orange and Parkes sourcing 
water from either: 

• An augmented Lake Rowlands (from current capacity of 4,500 ML to  26,500 ML) 
(Region-wide Strategy 2a); or 

• The existing Chifley Dam (Region-wide Strategy 3a). 

Both core supply and distribution network options have the potential to meet additional mining 
demand of up to 10 ML/d at Cadia Hill.   

In addition to the core supply and distribution network, water security to other urban centres is 
also addressed in both strategies through: 

• Pipeline connection between Bathurst and Oberon to provide supplementary water for 
Oberon and reduce pressure on the Fish River Water Supply, improving outcomes for 
Lithgow as a result; 

• Pipelines from the storages of Burrendong and Chifley dams to Wellington and Bathurst 
respectively are recommended to save water lost in the delivery of these supplies 
through river channels. 

• A series of local solutions, including new minor storages at Cumnock, Condobolin, Lake 
Cargelligo and Yeoval are recommended. 

The recommended option for the supply of the core distribution network is the amplification of 
Lake Rowlands (Strategy 2a).  Whilst more expensive than Strategy 3a, the amplification of 
Lake Rowlands is preferred on the following basis: 

• Lake Rowlands is significantly higher in elevation than Chifley Dam (~170m), thus 
reducing the energy and greenhouse gas emissions associated with moving water to 
points of need in the region.  The costs of energy are expected to rise significantly into 
the future and on this basis, sensitivity testing favoured Strategy 2a; 

• If population growth is greater than assumed, the augmented Lake Rowlands supply is 
better placed to support the greater associated demands; 

• Assessments of the costs of augmenting Lake Rowlands vary.  The costs adopted in 
the TBL assessment are higher than some existing estimates.  The adoption of the 
existing estimates in the sensitivity testing supports the adoption of Strategy 2a. 

• This strategy has greater social acceptability. 

The recommended region-wide strategy (2a) includes (see Figure Ex-1 for map layout of the 
strategy): 

• Lake Rowlands Augmentation; 

                                                   

1
 River towns are defined here to mean those towns sourcing directly from the Macquarie River or the Lachlan River. 
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• Lake Rowlands-Millthorpe Pipeline (CTW Trunk Mains D and F duplication)
 2
; 

• CTW-Orange Pipeline via Millthorpe; 

• Lake Rowlands to Gooloogong Pipeline (CTW Trunk Mains P and C duplication); 

• Gooloogong-Forbes Pipeline (including connection to Parkes); 

• Woodstock-Cowra Pipeline (presently in planning); 

• Orange-Molong Creek Dam pipeline (lower priority action resulting from the level of 
surety around the security of Molong.  There is an existing pipeline from Molong Creek 
Dam into which this new pipeline would connect); 

• New minor storage and water treatment facilities at Cumnock; 

• New minor storage water treatment facilities at Yeoval; 

• New minor storage at Condobolin (off-stream from Lachlan River); 

• New pipeline replacing existing channel and minor storage at Lake Cargelligo; 

• Burrendong-Wellington Pipeline; 

• Chifley-Bathurst Pipeline; 

• Chifley-Oberon Pipeline; and 

• Belubula Creek-Cadia Hill pipeline (already available). 

As the augmentation of Lake Rowlands is a key recommendation to improve security, it is a 
high priority action and planning for this work needs to commence as a priority.  It is anticipated 
that the augmentation of Lake Rowlands, and the subsequent time for the storage to fill, will be 
the elements of the strategy which have the longest implementation timeframes.  The approval 
and design (3-4 years) and delivery (4-5 years) of a new storage generally take between 7-10 
years.  Additional time would need to be allowed for the dam to fill and therefore become fully 
operational.   

Whilst it may take up to 10 years before the augmented Lake Rowlands will be completed, other 
elements of the strategy can be advanced quickly.  

Priority elements include the connection between Bathurst and Oberon, the provision of a 
Lachlan River connection to Lake Cargelligo and the connection between CTW and Cowra 
which is already in planning as well as the storages for Cumnock, Condobolin, Lake Cargelligo 
and Yeoval.   

Continued Best-Practice Management 

The implementation of the recommended region-wide strategy is in addition to: 

• The ongoing management and maintenance of the existing water supplies of each 
town; 

• The ongoing implementation of the best-practice demand management programs of 
each council; and  

• The ongoing development and implementation of the existing Integrated Water Cycle 
Management Strategies completed by a number of the member council’s including 
Bathurst, CTW, Orange and Parkes. 

 

 

 

                                                   
2
 It has been assumed that all duplicated lines associated with the regional network carry raw water.  The costs of 

additional treatment have not been estimated as these are sunk costs given the utilities would need to provide this 
capacity to meet growth irrespective of the choice of strategy. There may be benefits of centralising additional water 
treatment requirements, but this would require further examination. 
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Impact of Climate Change 

When examining the impact of climate change on water supply security, there needs to be 
consideration of the change in rainfall, temperature and evaporation regimes.  These changes 
are forecast and then the impact on streamflows and demand sequences are inputs to supply 
security estimates. 

The expected impacts of climate change in the Lachlan and Macquarie catchments includes 
increases in temperature from 0.7°C to 5.6°C and changes in rainfall from +20% to -40% by 
2070

3
.   

Climate change is expected to result in decreased water availability and increased water 
demands.  As such, the sensitivity testing illustrated that connection between the Upper 
Macquarie River Catchment and the Upper Lachlan Catchment may be required to ensure 
regional water supply security.  This link would increase the supply security of both the Chifley 
and Lake Rowlands systems by creating the opportunity to transfer water in both directions in 
times of need. 

Benefits to Other Sectors 

Security improvement may be obtained through the partnering of towns with local irrigation 
operations.  In return for up-front investment to assist irrigators to become more water efficient, 
towns would share in the resulting water saved and use this to supplement their supplies.  
However, there is considerable uncertainty about the reliability of this option for security 
improvement.  As a result, it is the recommendation of this study that improvements in irrigation 
efficiency be considered primarily as an offsetting mechanism for new infrastructure, particularly 
where that infrastructure will inherently remove additional water from river systems. 

In addition, the recommended strategy reduces the dependence of river-side towns on the 
Lachlan and Macquarie rivers through the provision of new additional town water storage and a 
regional network of pipes.  This will reduce the need to manage the major dams in relation to 
town water supplies in times of drought. 

There may be mutual benefit in considering the provision of some of the region’s mining related 
water demands in association with the recommended strategy.  For the mining demands 
identified, the combination of the augmented Lake Rowlands and Chifley Dam are able to 
contribute significantly to providing these demands, although this does increase the risk of 
supply failure if not properly managed.  However, if Chifley Dam were not available to 
supplement supply from Lake Rowlands, and to help avoid the supply risk failure, additional 
mining demands would need to be met from either increasing the planned size of the 
amplification of Lake Rowlands, or by supply from the major dams (Wyangala or Burrendong).  
This would also impact on the sizing (and therefore costs) of the raw water transfer network 
included in the recommended strategy.  

Financial commitment would need to be sought from the mining sector prior to investment in 
larger assets and this assessment does not consider the need for the mining sector to acquire 
additional water allocations. 

Details of the Recommended Strategy 

The components of the recommended region-wide strategy, are set out on a Council by Council 
basis below. 
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� CSIRO (2007) Climate change in the Lachlan and Central West Catchments. 
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Details of the costs of infrastructure are set out in Section 5. 

Contingency Actions for Emergency Situations 

Approvals and stakeholder engagement process are critical elements in planning timeframes for 
infrastructure delivery.  This will be particularly the case for the augmentation of Lake Rowlands, 
but also for all other recommended elements of the strategy.  As a result, the on-going 
maintenance of existing emergency bores for Wellington, Yeoval, Blayney, Bangaroo, 
Gooloogong, and Crookwell is recommended.   

In addition, contingent on the development of an emergency situation, the following actions 
should be considered: 

• The emergency development of the groundwater resources of Forbes, Wellington, 
Condobolin and Lake Cargelligo  

• The construction of the pipeline connection between Orange and the Macquarie River.   
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Figure Ex-1: A Layout of the Preferred Region-Wide Water Security Strategy 
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4
 The terms in this glossary are found in the main body of the report.  Where additional technical terms require 

explanation to assist in understanding the material contained in appendices, a separate listing of terms has been 
provided at the beginning of the relevant appendix. 
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1. INTRODUCTION 

In response to the worst drought on record for the region, Centroc (Central 
NSW Councils) undertook to complete a Water Security Study to investigate 
and recommend solutions to improve water supply security across the Centroc 
region.  The study had two components: 

1. Component 1: An audit of existing infrastructure for bulk water supply; and 

2. Component 2: An options paper for improving water supply security.   

The Component 1 report characterised the current bulk water supply assets 
and infrastructure of the region.  The Component 1 report was finalised in 
August 2009.   

This report (the Component 2 report) documents the options for improving 
water supply security across the region for a planning horizon of 50 years. 

1.1 CONTEXT 

Centroc represents the Central NSW Councils (Figure 1) of: 

• Bathurst Regional Council, 

• Blayney Shire Council,  

• Boorowa Shire Council,  

• Cabonne Council,  

• Cowra Shire Council,  

• Forbes Shire Council,  

• Harden Shire Council,  

• Lachlan Shire Council,  

• Lithgow City Council,  

• Oberon Council,  

• Orange City Council,  

• Parkes Shire Council,  

• Upper Lachlan Shire Council 

• Weddin Shire Council,  

• Wellington Council,  

• Young Shire Council and  

• Central Tablelands Water County Council. 

Figure 2 illustrates the major cities and towns within the local government areas 
serviced by member councils. 

Central NSW is recognised as vital to the sustainable future of New South 
Wales and Australia. Centroc is recognised as the lead organisation advocating 
on agreed regional positions and priorities for Central NSW whilst providing a 
forum for facilitating regional cooperation and sharing of knowledge, expertise 
and resources. The provision of adequate water supply infrastructure for 
maintaining acceptable standards of health and living as well as sustainable 
regional growth and development is an advocacy priority for Centroc. 

Adequate water 
supply 
infrastructure in 
the Centroc 
Region is required 
for sustainable 
regional growth 
and development. 
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Figure 1: Central NSW Region (Source: Centroc)
5
 

 

Centroc seeks support from the State and Federal governments to assure an 
adequate level of water security.   In support of the Mid Lachlan Alliance of 
Councils concerns regarding drought, Centroc commenced seeking support for 
a Water Security Study in 2006.  Centroc was successful in accessing funding 
from the NSW Department of Environment, Climate Change & Water (DECCW) 
for the preparation of the Centroc Water Security Study. The study has been 
developed in response to the worst drought on record in the region and local 
communities seeking a higher level of water security.  Based on the outcomes 
of this study, Centroc will work on ways to improve water security in the region 
including seeking funding for appropriate infrastructure solutions. 

Figure 2: Central NSW Councils (Source: Centroc) 

 

                                                   
5
 Since these diagrams were produced, Upper Lachlan Shire Council has joined Centroc.  This is 

not show in Figure 1.  

This study has 
been developed in 
response to the 
worst drought on 
record. 
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1.2 PURPOSE AND SCOPE OF THIS REPORT 

The cities and towns of Central NSW, as well as the irrigation and mining 
sectors of the region, are dependent on the security of water for their social, 
environmental and economic viability. 

Central NSW, and the Murray Darling Basin in which it is situated, is 
experiencing an extended drought that has raised concerns about the security 
of town water supplies.  In addition, over-allocation of water resources 
throughout the Murray Darling Basin has been an issue leading to a broader 
concern about the security of water allocations to other sectors.  Similar 
consequences have been felt in terms of the availability of environmental water 
and the availability of water for other economic activities including irrigation and 
mining. 

In this context, climate change, which may result in higher temperatures and 
changes in rainfall and runoff patterns, represents an additional risk to the 
security of water resources in the region. 

Continued water supply security is necessary for maintaining acceptable 
standards of health and living for the community and to ensure sustainable long 
term growth and development in the region.   

The Component 2 report of the Centroc Water Security Study aims to: 

• Establish the need for water security improvement for town water supplies.  
This is discussed in Section  3. 

• Identify and evaluate options to improve town water supply security across 
the region, taking into account complementary opportunities to improve 
water security outcomes for other sectors (see Section 4).   

• Recommend a regional water security strategy which achieves the required 
security improvement taking into account economic, social and 
environmental considerations (see Section 5). 

• Set out a plan of action for implementing the recommended strategy 
including the management of potential implementation risks (see Section 5). 

To achieve these aims, an integrated water resource management approach 
has been adopted to promote the efficient and effective management of water 
resources. This is discussed in Section 2. 

This study 
establishes the 
need for water 
security 
improvement and 
recommends a 
region-wide 
strategy which 
achieves the 
required security 
improvement 
taking into 
account 
economic, social 
and environmental 
considerations. 
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2. THE STUDY APPROACH 

The approach to this study was built on three key principles: 

1. Stakeholder engagement – consultation was undertaken to seek the 
views of stakeholders in order to improve study outcomes; 

2. Consideration of the economic, social, environmental (triple bottom line 
– TBL) impacts of the choices for water security improvement to inform 
decision making; and 

3. The integration of the management of water resources, recognising the 
need for holistic approaches to water management. 

These are discussed in the following sections. 

2.1 STAKEHOLDER ENGAGEMENT 

As this study was a high level, regionally focussed, feasibility investigation, 
consultation was undertaken to seek the views of stakeholders in order to 
improve study outcomes and to create stakeholder involvement and ownership 
of the study outcomes. The goal of the consultation approach was to obtain 
stakeholder feedback on analysis, alternatives and/or decisions.  To support 
this goal, the project team made a commitment to ensure stakeholders were 
kept informed, listened to and their concerns and aspirations acknowledged and 
feedback provided on how their input influenced the decision. 

Who has Been Involved in this Project? 

Stakeholder engagement in the planning process for this study recognises and 
respects the value of input from the Mayors, elected representatives and 
General Managers of the Centroc Board.  These stakeholders are significant 
repositories of information and knowledge about community values and the 
local government areas represented, particularly around water resources and 
their management. 

The Project Steering Committee comprised General Managers, Directors and 
Senior Managers in Engineering as well as representation from the State 
Dept of Environment, Climate Change and Water. 

Technical input was provided by staff slated with responsibility for water 
supply for the 17 member Councils. 

The broader community was engaged in two main ways. 

• Formal engagement was undertaken with the Project Reference Group 
which included members from irrigation, stock and domestic, environmental, 
indigenous, mining and the community sectors. 

• The community was engaged through the media and by self selecting for 
information by direct contact with project personnel. 

Key internal stakeholders engaged throughout the process included: 

• Centroc: including the Project Steering Committee (PSC) and other 
elements of the Centroc governance structure such as the Centroc Board.  
The PSC was engaged through a process of fortnightly meetings with the 
project manager to review the project and discuss issues.  The PSC also 
attended the engagement workshops discussed below.  The Centroc board 
was engaged through the PSC representatives and through a number of 
presentations on the project as it progressed. 

• DECCW who were represented on the PSC. 

Engagement with 
community, 
irrigation and 
mining sector 
stakeholders 
underpinned the 
development and 
assessment of 
water security 
options. 
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• The local water utilities of the Centroc region.  This group was engaged in 
the process through the formation of a Project Technical Committee (PTC).  
This group met in two formal workshops: firstly to review the study 
objectives and data requirements; and secondly, to review preliminary 
options assessments.  The PTC was also engaged in a series of telephone 
interviews to confirm the long list of options and in reviewing and providing 
comments on the Component 1 and 2 reports. 

Other key stakeholders included: 

• The communities represented by the Centroc member Councils; 

• Water using economic entities including irrigation and mining entities; 

• Catchment managers for the Lachlan and Macquarie rivers representing 
environmental interests including environmental water; and 

• Indigenous communities within the Centroc region. 

These stakeholders were represented by the Project Reference Group (PRG).  
The members of the PRG were identified and invited to participate by the 
Centroc Board.  The PRG met through the study in a series of facilitated 
workshops: 

1. Workshop 1: Setting Goals.  This workshop involved the PRG 
determining the project objectives and the criteria by which they would 
be measured (see Section 2.2) and identifying water management 
issues across the Centroc region; 

2. Workshop 2: Reviewing the Long-List of Options.  This workshop 
involved presenting to and taking feedback from the PRG on the long-
list of options (see Section 4.1) with the potential to improve water 
supply security and to address the issues raised in the first workshop. 

3. Workshop 3: Scenario Assessment. This workshop involved presenting 
the preliminary water security improvement strategies, which were 
formulated in response to the issues identified in the first workshop and 
considering the options discussed and the second workshop, to the 
PRG for feedback. 

Stakeholder engagement assisted in defining the study objectives, and provided 
critical local knowledge into the evaluation of potential solutions and final 
strategies to improve the outcomes of the study. Further details of the 
stakeholder engagement process are set out in Appendix A. 

2.2 TRIPLE BOTTOM LINE ASSESSMENT 

A key outcome of this study was the need to recommend the most appropriate 
strategy for improving water security across the Centroc region.  In order to do 
this, a framework to guide decision making was developed.  Key to the 
framework was the need to understand the economic, social and environmental 
outcomes (both positive and negative) associated with decisions.  
Consideration of these three elements is often referred to as taking a TBL 
approach to decision making. 

A TBL assessment does not provide a ‘right or ‘wrong’ answer.  The 
assessment is used to understand the factors for consideration in coming to a 
decision and to make trade-offs.  The different options under consideration will 
have different social, environmental and economic consequences.  These will 
need to be traded-off in coming to a final conclusion. 

Together with the PRG and the PSC, the TBL objectives and assessment 
criteria set out in Table 2-1 were defined for this study.   

  

The planning 
approach took 
account of the 
potential 
economic, social 
and environmental 
outcomes 
associated with 
options. 
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Table 2-1: Study Objectives and TBL Assessment Criteria 
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These objectives and criteria were used at three key points in the study 
process: 

• To complete the preliminary short-listing of options contained on the long-
list of potential options (see Section 4.2) to improve water supply security.  
Engineering feasibility and design considerations were also taken into 
account in determining the short list (see 4.2 for details); 

• To understand the relative performance of scenarios.  Scenarios are 
themed groupings of short-listed options (see Section 4.3).  Grouping 
options into themes allowed, for example, a comparison between the idea 
of a regional water grid and the region-wide application of recycling and 
stormwater harvesting to be made.  Scenarios did not necessarily fully 
address the need for water security improvement for each town.  For 
instance, in the recycling and stormwater harvesting scenario, it was found 
that this approach would not be sufficient to meet the long-term needs of 
some towns. 

• To assess the relative performance of region-wide strategies for improving 
water security (see Section 0).  Region-wide strategies were comprised of a 
mixture of the short-listed options including, for instance, combinations of 
new storage, transfer pipes and recycling.  The key difference between 
scenarios and region-wide strategies is that the region-wide strategies 
identify feasible options to improve the water supply security of each town.  
In some cases, the region-wide strategies also identified benefits to the 
environment, irrigation and mining sectors as well. 

2.3 INTEGRATED WATER RESOURCE MANAGEMENT 

An important part of identifying feasible options for improving water supply 
security is recognition of the full list of potential sources of water: 

                                                   
6
 Used for options assessment 

7
 Used for scenario and strategy assessments 
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• Water can be saved by ensuring towns and other users are efficient in their 
use of water;  

• Water can also be saved by improving the operation of existing supplies 
and systems to reduce evaporative losses from dams, river transfer 
systems and on-farm applications; 

• Alternatives for drinking water can be found for some uses.  For instance, 
new development may represent the opportunity to use recycled water or 
rainwater to meet some part of the demand for water; and 

• In some cases, such as groundwater reserves, new sources of water may 
be able to be developed. 

Adopting the integrated approach to planning ensured that all potential sources 
of water were taken into account when developing the recommended region-
wide strategy to improve water supply security in the Centroc region. 

2.4 SUMMARISING THE PLANNING PROCESS 

Using the three principles (stakeholder engagement, triple bottom line 
assessment and integrated water resource planning) discussed above, the 
planning process set out in Figure 3 on the following page was applied to 
develop the recommendations of this study.  The left hand side of the figure 
illustrates the application of the stakeholder engagement process.  The right 
side of the figure illustrates the application of the TBL and integrated water 
resource management principles to the planning process.  The planning 
process involved: 

• The development of a project vision, objectives assessment criteria and 
water management issues to be addressed in consultation with 
stakeholders (see Section 2.1); 

• The preparation of forecasts (referred to as the baseline) of water supply 
demand for each town over the next 50 years (see Section 3.1); 

• The development of a long-list of possible options to improve water supply 
security in the region in consultation with stakeholders (see Section 4.1); 

• The preliminary short-listing of options (see Section 4.2), using the TBL 
assessment approach, stakeholder feedback and engineering assessments 
to eliminate any options that are either unfeasible or unacceptable; 

• The bundling of short-listed options into thematic scenarios (see Section 
4.3) and assessing the TBL outcomes of these scenarios; 

• Development of region-wide strategies (see Section 0), by analysing the 
outcomes of the scenario assessment and considering stakeholder 
feedback, to determine the most appropriate combination of options to 
improve the water security outcomes for each of the towns in the region;  

• Sensitivity testing to determine the impact of key assumptions, such as the 
cost of energy, and the vulnerability of the region-wide strategies to climate 
change.  Climate change scenarios were applied only at the sensitivity 
testing stage as it was important to firstly understand the prevalent climate 
trends for the region, in the absence of climate change, in order to project 
accurate baseline forecasts;  

• The selection of the preferred region-wide strategy, considering the 
feedback of stakeholders and the examination of trade-offs between 
competing economic, social and environmental outcomes. 

Water 
conservation and 
managing the risk 
of climate change 
through source 
diversification 
were important 
considerations in 
developing the 
plan. 
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Figure 3: The Integrated Water Security Strategy Planning Process  

 

A Leading Approach to Water Security Modelling 

Determining water supply security involves making assessments of expected 
future water demand and streamflows.  In this study, these assessments have 
been made using climate records that are consistent with historical records in 
space and in time to generate both streamflow and demand “replicates”.  
Replicates are theoretical sequences of data which are based on, and have 
identical statistical characteristics to, the historical records of streamflow and 
demand. These replicates represent the random fluctuations observed in 
historical data and allow these to be considered in determining the security of 
the water supply. 

Using these climate dependent water demands ensures we have captured high 
water demands in dry periods and low water demands in wet periods rather 
than averages.   

This is a leading modelling approach that is essential for a robust understanding 
of local and regional water security. 
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3. THE NEED FOR WATER SECURITY 
IMPROVEMENT 

Establishing the extent of the need for water security improvement was the first 
step necessary to develop an effective long term, region-wide water security 
strategy for the Centroc region.  Three main steps were taken to establish the 
need for water security improvement: 

1. Forecasts of the expected demands for water from each of the towns 
for the next 50 years were developed.  Forecasts took into account 
expected growth in each town and the potential to improve the 
efficiency of water demand; 

2. A model of the surface and groundwater resources of the region was 
built.  The model was designed to be able to determine the likely water 
resources available under both the current climate sequence and the 
changes in this sequence that may come about as a result of climate 
change. 

3. The integration of the demand for water and the availability of water in 
the model to assess the level of water supply security for each town 
under both current climate and a climate change impacted sequence. 

These steps are discussed in the following sections. 

3.1 FORECASTING DEMAND FOR WATER 

Modelling the water demands of the towns of the Centroc region is a complex 
undertaking.  To simplify the modelling process and improve the reliability of 
outcomes, the demands of neighbouring towns and villages are sometimes 
treated as a single modelling “node”.  The demand nodes, and the towns and 
villages they represent, are outlined in Table 3-1. Other smaller towns, largely 
dependent on rainwater tanks or minor surface and groundwater supplies, were 
excluded from the modelling.  For more information on these towns, see 
Appendix B. 

Table 3-1: Water Demand Nodes Modelled 
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Forecasts of the 
water demands for 
each of the towns 
for the next 50 
years were 
developed taking 
into account 
expected growth 
and the potential 
to conserve water. 
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Key factors considered in forecasting demand included: 

• Determining the current level of water demand in each town taking into 
account the impact of water restrictions, climate and water pricing 
structures; 

• Determining the impact of key drivers of future water demand including: 

o Population growth projections; 

o Trends in household size; 

o Trends in the uptake of water efficient fixtures and appliances; 

o Existing demand management programs; 

o The impact of demand management programs and planning 
policies such as BASIX and Water Sensitive Urban Design; and 

o The potential impact of climate change. 

The population growth rates applied across the region were based on Scenario 
C of the 2006-2031 population demographic projection report completed by the 
Western Research Institute for Centroc. These projections are similar to those 
prepared by the Department of Planning. 

Using a series of specialist demand models that account for each of the factors 
above, daily forecasts of the demands for households, commercial, industrial 
and other water users associated with each of the towns were developed. 
These baseline forecasts are summarised in Table 3-2 in terms of the average 
annual demand.  Importantly, these forecasts include the expected impact of 
the water efficiency programs that each of the member Council’s has already 
committed to putting in place across the region.   
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Table 3-2: Summary of Water Demand Forecasts 
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In the absence of any demand management effort the water demand in the 
urban communities considered in the study can be expected to rise 
approximately 22% over the 50 year planning horizon.   A significant proportion 
of this growth (over one half) can be offset with the continued implementation of 
existing demand management programs and the introduction of new programs. 

Further details of the demand analysis and forecasting process, assumptions 
and outcomes are set out in Appendix B. 

                                                   
8
 Insufficient data was available to assess the demands of Taralga and Gunning. 

9
 Demand including Northparkes mines 

The available 
water resource 
was determined 
by modelling the 
existing water 
supply systems. 
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3.2 DETERMINING THE AVAILABLE WATER RESOURCE 

Utilising the outcomes of the Component 1 Infrastructure Audit, the existing 
water supplies for each of the towns, including the State Water storages of 
Wyangala and Burrendong Dams, were incorporated in a region-wide model of 
the surface and groundwater resources.  This model is designed for assessing 
town water supply security options, but is not complete for the purposes of 
water sharing activities. Similarly, as only limited models do exist for 
groundwater in the region, much of the groundwater assessment undertaken 
was based on desktop assessment.  

 The existing water supply sources are set out in Table 3-3. Emergency back-up 
supplies, such as a number of bores in the region, were not included in the 
models.  These supplies are suitable for contingent service provision rather than 
as elements of regular supply. 

Table 3-3: Existing Water Supply Sources 
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10
 Limited data was available on the operation and nature of this supply.  As a result, the modelling 

is not conclusive.  There is a difference of opinion at the state and local government level about the 
level of security of this supply.  Although sought, during the timeframes of this study, no additional 
data was available.  It is recommended additional work be undertaken to clarify the security of this 
system. 
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In determining the available water resource, the model takes into account: 

• Expected temperature, rainfall and evaporation; 

• Land-use in the catchment; 

• Operational rules for storages and systems; 

• Groundwater sources, recharge and interaction with surface water flows 
where detailed models were already available. 

Further details of the water resource modelling approach are set out in 
Appendix C. 

3.3 SUMMARISING THE KEY WATER SECURITY 
IMPROVEMENT NEEDS 

The key water security improvement needs for the Centroc region are set out in 
Figure 4 and Table 3-4.  There are two key concepts in water security 
assessment: reliability and security.  Reliability of supply is defined as a 
percentage of time with an uninterrupted water supply (i.e. no restrictions on 
use). Security of supply is the ability of the supply system to meet demands at 
any time and represents the chance of running out of water.  For details of the 
modelling undertaken to make this assessment, see Appendix C. 

How is Water Supply Security Determined? 

Historically, the secure yield of a water supply has been determined using the 
“5, 10, 20 rule”.  This rule is an accepted guideline, not a standard. This rule 
states that the secure yield is the annual demand that can be supplied: 

• Without restrictions of any kind applied for more than 5% of the time (the “5” 
element); 

• Where restrictions are applied, they should not be imposed more than one 
year in ten on average (the “10” element); and 

• The system should be able to supply 80% of normal demand (i.e. 20% 
reduction in consumption) through a repeat of the worst drought on record 
(the “20” element). 

It is important to note, that, even with this rule, there are financial (affordability), 
social and environmental reasons why this level of service may not be provided 
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in all areas.  

Secure yield determination is based on historical events.  This approach is 
considered to be “static” and “deterministic” modelling as it considers non-
varying future annual demand and one possible “reality” i.e. the past. 

Yield is not static.  It changes depending on inflows, infrastructure and operating 
rules and therefore needs to be reviewed frequently.  Demand is not static as it 
changes in response to climate variation, dryer years have higher demands and 
vice versa, wetter years have lower demands. 

In recent years, with improvements in computational modelling, a more dynamic 
approach to water supply security assessment has been adopted.  This 
approach is “stochastic”.  This approach allows for estimating the probability of 
supply coming under threat (i.e. moving into restrictions and failure) under 
potential future conditions.  These models allow for the possibility of a series of 
potential outcomes, each with a different probability of occurring.  The process 
is based on replicating the random fluctuations observed in historical data.  

This modelling approach does not use the “5, 10, 20 rule”.  Instead, this process 
considers the probability of certain outcomes. In this type of analysis, there are 
two key concepts: security and reliability.  The security of a supply is the 
probability that a system will run out of water.  The reliability of a supply is the 
likelihood that restriction on demand will be required. 

Determining the security and reliability of a water supply system also needs to 
take into account design criteria.  For instance, whilst it is not acceptable to run 
out of water, the reasonable restriction of water demand during droughts is 
acceptable.  Similarly, the assessment should also consider expected 
reductions in demand as a result of water conservation activities.  The key 
objectives of this study are: 

Based on a reliability criteria of 90% (as adopted by major cities in Australia for 
stochastic modelling) 

• Security: that water supply storages do not empty more often than 0.1% of 
the time. 

• Reliability: that restrictions (of any duration) do not occur more in greater 
than 10% of years (ie, that restrictions are not too frequent – the same as 
the “10” element in the old rule). 

Initially the reliability and security of an existing water supply system is 
assessed and then if the objectives are not satisfied the required changes to 
infrastructure and/or demand management are determined. Relaxing these 
objectives would reduce the reliability and/or security of supply, while reducing 
the required expenditure and vice versa, tightening these criteria increase the 
level of expenditure on new infrastructure for water supply, potentially to levels 
that are not affordable. 

In this study, the stochastic Water Headworks Network (WATHNET) software 
package has been used.  Historical and synthetic information have been used 
to simulate the system and generate a range of potential outcomes to help 
better assess the reliability and security of supply. 

Towns that were considered secure meet the following criteria: 

1. The probability of requiring water restriction is less than 10% (i.e. less 
than one chance every ten years.  This is a generally accepted criteria 
for reliability); and 

2. The probability of total water supply system failure is less than 0.1% 
(security).  

All other towns were considered to require a security improvement.   
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Figure 4: Water Security Outcomes of Urban Demand Nodes in the Centroc Region  
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Table 3-4: Summary of Water Security Improvement Requirements 
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 While Town Security water users theoretically have no water restrictions under water sharing plans, it is a 
recommendation of this study that water restrictions should be in place in 10% of years.  This would involve 
initiating restrictions at the ten percentile water level in Lake Burrendong and Wyangala Dam. 

12
 Water supplies for Cumnock and Yeoval are assumed to service the full urban demand for both centres. 
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The following towns 
require a water 
security improvement: 

  Condobolin 

  Cowra 

  Koorawatha 

  Bendick Murrell 

  Brundah 

  Greenethorpe 

  Mogongong 

  Wattamondara 

  Cumnock 

  Yeoval 

  Forbes 

  Bogan Gate 

  Tottenham 

  Trundle 

  Tullamore 

  Lake Cargelligo 

  Murrin Bridge 

  Tullibigeal 

  Lithgow 

  Portland 

  Oberon 

  Orange 

  Clifton Grove 

  Parkes 

  Peak Hill 

  Wellington 

  Geurie 

  Mumbil 

  Nanima 
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13

 The Fish River has been modelled as a single supply scheme with shared security for all users.  At the 
current time, the water supply to Lithgow does not contribute to the security of the Fish River Water Supply.   

Presently, there is an understanding by Council that should the supply in this dam reach less than 5%, Delta 
Electricity would not be able to access this supply. However, this compromises significant power supply in 
the region.  As a result, it is recommended that the assessment of Oberon security improvement 
requirements does not take into account this potential action. 
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Understanding the Fish River Water Supply and the Impact on Lithgow and 
Oberon Water Security 

The Fish River Water Supply (FRWS) sources raw water from the Oberon Dam 
(45,400 ML) and Duckmaloi Weir (20 ML) to provide water supply to four major 
customers:  

• Lithgow City Council: the villages of Wallerawang, Portland, Glen Davis and 
Cullen Bullen receive water from Oberon Dam.  Emergency works are 
currently underway to connect these villages to Lithgow’s Farmers Creek 
System;  

• Oberon Council (treated at Oberon WTP and including water for the Oberon 
Timber Complex);  

• Delta Electricity (DE): the electricity utility has its own pipeline connection and 
sources raw water from Oberon Dam; and  

• The Sydney Catchment Authority (SCA): which also sources raw water from 
Oberon Dam.  

Modelling of the FRWS was beyond the scope of this regional water security study. 
However it is clear that, as the primary provider of water supply to Lithgow and 
Oberon, the scheme plays a significant role in determining their water security.  

DE, a major industrial presence in the region and part of the State energy supply, is 
presently reliant on the FRWS and this has potential impacts on the reliability of water 
supply to Lithgow and Oberon. Some potential for DE to utilise alternative water 
supply sources, such as recycled water from Lithgow and accessing local groundwater 
pockets has been identified, but would require further investigation and consultation 
work outside of the scope of this study.  

Therefore, as part of this study, options that provide Oberon and Lithgow with 
alternatives have been investigated.  Options considered included the connection of 
Oberon to the Bathurst water supply system using a pipeline from the Chifley Dam 
and for Lithgow to utilise the Clarence Colliery Transfer System to supplement its 
water supply. These options have the potential to reduce the competition for water 
from the FRWS and therefore improve security. 
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4. OPPORTUNITIES TO IMPROVE WATER 
SECURITY 

Identifying and assessing the relative performance of options to improve water 
security improvement was the second step necessary to develop an effective 
long term, region-wide town water security strategy for the Centroc region.  Five 
main steps were taken to establish the most appropriate options for water 
security improvement: 

1. A long-list of potential options was identified with stakeholder input. 

2. A short-list of options for further investigation was determined utilising 
the TBL criteria, and the input of stakeholders. 

3. Scenarios (themed groupings of short-listed options) were developed to 
allow comparisons between approaches for water security improvement 
to be made. 

4. Developing region-wide strategies based on the outcomes of each of 
the preceding steps.   

5. Sensitivity testing the preferred region-wide strategy to understand the 
impact of climate change, potential increases in the cost of energy and 
the impact of demands from other sectors such as the mining sector. 

These steps are discussed in the following sections.  Although set out as a 
logical sequence of steps, it is important to note that the process of evaluating 
options was complex, and iterative.  It is also important to note, that additional 
information on key aspects of the system (including the reliability of Lake 
Rowlands, the operation of the Fish River system and data on town demands) 
was provided during the final stakeholder consultation meeting.  This 
information was reviewed in finalising the study. 

4.1 LONG LIST OF POTENTIAL OPTIONS 

In consultation with stakeholders, over eighty (80) options to manage water 
demand, diversify water supply sources and improve system operation and 
connectivity to improve water security were identified.  For the full list of options 
considered, see Appendix D, Table D -2. 

The potential options were determined in the context of water use in the total 
system and considered opportunities that may benefit water-using sectors like 
irrigation and mining in the region as well as the environment.  The list 
contained all potential solutions generated during the study, as well as those 
that had been not been assessed previously or had been assessed as 
unfeasible in earlier studies.  

The options  encompass infrastructure and non-infrastructure solutions and 
were developed and finalised in consultation with the PSC, PRG, PTC and 
Centroc Board. The options fall broadly into the following categories: 

• Policies, Water Conservation and Demand Management. 

• Infrastructure: 

� Recycling; 

� Groundwater;  

� Supply Amplification; and 

� Transfer Systems. 

 

Options to 
improve water 
supply security 
include policies 
on water 
conservation and 
demand 
management as 
well as 
infrastructure to 
recycle, amplify 
supply, transfer 
water and access 
groundwater. 
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4.2 SHORT-LISTING OF OPTIONS 

A preliminary screening process, utilising the TBL decision-making framework 
(see Section 2.2) in consultation with stakeholders, was used to determine a 
short-list of potentially feasible options for water security improvement.  A 
desktop feasibility assessment of each option needed to be undertaken to 
characterise the potential options prior to the TBL assessment and screening 
process.  An option characterisation spreadsheet, which provided preliminary 
estimations of water and energy usage and costs for each option, was 
developed for this purpose.  Engineering feasibility and design considerations 
were also taken into account in determining the short list.   Detailed information 
on the outcomes of the options characterisation and the TBL assessment are 
set out in Appendix D.  A summary of the TBL assessment results is presented 
in Table 4-1.  The PSC, PRG and PTC were consulted on this assessment. 

It should be noted that all cost estimates provided in this document are strategic 
planning level assessments that would require further refinement during 
concept and detailed design phases.  As such, they should only be relied upon 
for the purposes of making comparisons between options. 

How to Read Table 7 

Using economic, social and environmental criteria, each of the options under 
consideration was ranked.  The ranking was achieved by assigning each of the 
options a relative score from -3 to +3 for each criterion, where -3 represented 
the worst possible outcome for the criterion and +3 represented the most 
favourable.  

+3 Significant positive contribution to achieving the objective 

+2 Moderate positive contribution to achieving the objective 

+1 Minimal positive contribution to achieving the objective 

0 No influence on achieving the objective 

-1 Minimal negative contribution to achieving the objective 

-2 Moderate negative contribution to achieving the objective 

-3 Significant negative contribution to achieving the objective 

For example, for the Cost Effectiveness criterion, the option with the highest 
cost per kL of water provided is scored a -3, while the cheapest scoring a +3 
and the median cost scoring a 0.  

The Screening column at the end of Table 4-1 identifies the outcomes of the 
preliminary options assessment.  For each option, the column notes whether a 
particular option has been 

• Included for short-listing (+) and modelling; and/or 

• Not included for short-listing: 

o As it is considered unfeasible (X); and/or 

o Additional information/investigation is required due to 
uncertainty (U); and/or 

o Better alternative(s) exists (B); and/or 

o Local/decentralised options are more appropriate (L or D);  

o The source is a potential emergency water supply only (E); 
and/or 

• Would need to be considered on a case by case basis due to the 
opportunistic nature of the option (C). 

Options were 
short-listed based 
on their economic, 
social and 
environmental 
outcomes as well 
as engineering 
feasibility and 
design 
considerations. 
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The column also identifies the options that may potentially form a region-wide 
town water grid (R). Options that are marked with “R, X” or “R, X, B” denote 
those that are unfeasible when evaluated independently, but may be considered 
effective as part of a regional water grid. 

To aid in understanding the options, the Cost Effectiveness dollar figure for 
each option is shown as an absolute value in its own column in Table 4-1.   

 

In looking at the results, it is important to note a number of points relating to 
their interpretation and derivation:  

• The TBL assessment does not provide a ‘right or ‘wrong’ answer – the 
scores have been used by the project team as a tool to provide summary 
information about a large number of options against a range of criteria that 
help to inform decision-making; 

• The scores are not directly comparable between different option groups due 
to complex differences in characteristics and relative contribution to water 
security;  

• The final score set obtained from the TBL assessment do not by 
themselves determine the ‘best’ options for short-listing, but rather act as 
one of many indicators of the extent to which a particular option fulfils the 
criteria relative to other similar options; and 

• The cost efficiency or cost per unit volume of water delivered for any 
particular options should not be interpreted as the cost of supply from that 
option – the preliminary screening has assumed in most cases that water is 
only provided during times of drought and thus results in much higher unit 
costs than for full-time supply. 

On an engineering feasibility basis options were considered for short listing if: 

• They have the potential to contribute towards improving local water security; 
or 

• They are a critical link to a region-wide strategy such as a regional water 
grid; and  

• They are cost effective (<$5.00/kL of water supplied) to implement and in 
their provision of water security.  

The short-list of options was carried forward for detailed analysis which is 
discussed in the following section.    

 

The short-list 
contains some 
options that were 
discounted on a 
stand alone basis 
as they may form 
a critical link in 
options such as a 
regional water 
grid. 
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Table 4-1: TBL Assessment Results and Preliminary Screening of the Long List of Options  
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 X = Not feasible, excluded from short list; + = Included in WATHNET model; U = Uncertain, further information/investigation required; L = Excluded from WATHNET model, local approach instead; B 
= Better alternative(s) available; D = Consider decentralised options; R = Part of regional water grid bundle; E = potential emergency supply; C = considered on a case by case basis; M = potential 
mutual benefits with mining activities; I = potential mutual benefits with irrigation 

15
 Works to be commenced at Suma Park dam in 2010 are for dam safety purposes.  Although capacity will be increased, previous assessments completed for this work indicated it is not expected to 

result in significant increased yield. 
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4.3 DEVELOPING SCENARIOS 

A series of themed scenarios were formed from the short listed options (Table 
4-2). Each of the scenarios embodied a particular theme, ranging from a region-
wide water grid to various sub-modules of the grid to water recycling and 
stormwater harvesting at major urban centres. Each of these scenarios was 
modelled to test the relative water security improvement outcomes from each.  
This assessment enabled the project team to gain understanding of the relative 
costs and benefit of various scenarios. The PSC, PRG and PTC were consulted 
on this assessment. 

Underpinning each of the scenarios represented below is the need for efficient 
town water demands.  Based on the results of the screening process discussed 
in Section 4.2, the following program of water conservation measures is 
recommended as the basis for any region-wide strategy: 

• Residential retrofit of inefficient water fixtures, including providing customer 
support for replacements;  

• Continuation of the Water Efficiency Labelling and Standards Scheme 
(WELS); 

• Implementation of Permanent Low Level Restrictions on outdoor water use; 

• Continuation of the BASIX program for new developments; 

• Continuation or expansion of Water Conservation Education programs to 
improve efficient water use; 

• Audit of Non-Residential Water Use to identify leaks and potential areas for 
improvement in efficiency; 

• System Water Loss Management which aims to identify and repair leaks in 
water supply and distribution system; and 

• Review of water supply and sewerage services pricing structure to follow 
the best-practice guideline of 25:75 Fixed to Variable Charge Ratio. 

The expected impact of this program is set out in Table 4-3.  This table also 
illustrates the expected impact of climate change on demands.  It is important 
to note that some of the elements of this program are already in place in a 
number of the member Council areas (compare the baseline against the current 
programs) and this has been taken into consideration in deriving the forecasts.  
These Councils may be able to take a lead role in assisting with the design and 
implementation of this program across the region.   

The water demand forecasting and conservation modelling work demonstrated 
that it is expected that this water efficiency program will offset the additional 
water demands associated with growth across the Centroc region.  The costs 
associated with implementing this program are expected to be offset by the 
savings in avoided capital expenditure and in the reduction in operating costs 
associated with less treatment and transfer requirement. 

In addition, it is recommended that a program of uniform (across-connected 
supplies) water restrictions be put in place.  For the river towns16, restrictions 
will be triggered when the storages of Wyangala or Burrendong reach a set 
trigger level (i.e. that level representing the lowest 10% of years).  In this way, 
the towns will enter restriction regimes in manner that is sympathetic with 
allocation reductions on other water users.  For further details of the 
assessment to determine these recommendations, see Appendix B. 
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 River towns are defined here to mean those towns sourcing directly from the Macquarie River or 
the Lachlan River. 

It is recommended 
that a region-wide 
enhanced water 
conservation 
program and a 
uniform approach 
to water 
restrictions tied to 
storage levels be 
adopted. 
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Table 4-2: Thematic Scenarios 
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Table 4-3: Impact of Demand Management and Climate Change on 
Demand Forecasts 

�������
�����

 ���&���� �"�����$�&�
�������:��$		����
�������
����#������
%	�#	�������%&����
1�&2��

�"�����$�&��������
:�	�����������
���������&�
�����	"������
%	�#	���1�&2�

�"��
���$�&�
�������
:�
�&������
�'��#�;E�

3445� 3465� 3445� 3465� 3445� 3465� 3464�

 ��)��*�� ;&FGE� >&;@I� ;&FEG� ;&AH>� ;&FEG� ;&AE@� ;&;HF�

 ����
����
��������

HE>� @&EFF� HEA� @&EED� HEA� H>E� @&E>E�

 ����+�� @>I� @>G� @>>� @;G� @>>� @A>� @AH�

����+������ DDG� DIA� DD@� D;I� DD@� DA>� DIA�

�����,����� IID� @&GH@� IIE� @&@@;� IIE� @&EHE� @&GIG�

��+�����
-����+��)��

G&ID;� D&FHF� G&IG;� D&@H@� G&IG;� D&@EA� D&GFA�

����.+
��;7� DD@� DDA� DDE� DE>� DDE� GHH� DEE�

�����(������(�
���������

G;E� DEG� GAH� GII� GAH� G>H� GHE�

������.���
�
�/���

@>>� GE@� @>;� @IF� @>;� @IE� @I;�

���,
*� G&>;@� D&E>F� G&>AA� G&H@>� G&>AA� G&IGG� D&EG@�

#�����������
����+���

@A;� @IE� @AA� @>G� @AA� @;>� @>@�

#�
�0
��� FF@� A@D� FFE� FHE� FFE� F>A� A@D�

&�.
�
����
������

FGI� ;G;� FG>� AFE� FG>� AG>� ;FI�

&��)��+���
%��������

@&>HF� G&E;H� @&>II� @&HFE� @&>II� @&HED� G&EEG�

������� G>I� DI>� G>>� DDI� G>>� DDD� DAH�

������,����)�
1'���
�2�

>HG� I;D� >HE� IG;� >HE� >H;� IFH�

                                                   
17

 The climate change demand forecasts include the impact of the additional conservation program. 

18
 Insufficient data was available to assess the demands of Taralga and Gunning. 
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A TBL assessment approach similar to that used to complete the preliminary 
screening of the long list of options was used to evaluate the scenarios.  The 
results of the water security modelling assessment (see Appendix C) and the 
assessment of the capital and operating costs of each option were important 
inputs to the TBL process. 

There were a number of key findings of the surface water assessment: 

• An augmented Lake Rowlands Dam and Chifley Dam contain significant 
water resources that are able to address the supplementary needs of towns 
including Cowra, Orange, Parkes and Forbes (providing pipeline connection 
is made) in addition to the towns they already supply. 

• As a result, the costs and timeframes associated with developing additional 
new sources in the Macquarie River catchment appear unwarranted and in 
most cases, not cost-effective. 

• Similarly, the need to provide additional pipeline connection to the storages 
of Wyangala and Burrendong appears unwarranted. These storages are at 
considerably lower elevations (446 mAHD and 344 mAHD respectively) 
than Lake Rowlands and Chifley Dam (875 mAHD and 707 mAHD 
respectively) and hence would require significant expenditure on transfer 
infrastructure.  These storages are primarily for irrigation purposes and this 
is fundamental in their operation. The impact of reform to water sharing 
processes has not been considered as part of this study. 

The Link between Evaporation, System Management and Water Saving 

Water can be saved by reducing the substantial evaporation losses of water 
stored in dams.  Deep dams and ones with small surface areas are generally 
more efficient at storing water (i.e., have less losses) than shallow dams or 
ones with large surface areas.  Drawing down dams that are inefficient by using 
the all of the time and therefore leaving water in efficient dams will result in 
water savings.  However, this efficiency can only be achieved if the dams are 
connected to the same water supply scheme and if appropriate operating rules 
are put in place. 

If we use the ratio of supplied water from a reservoir and the evaporation loss, 
in terms of some of the dams in the study area, for example, Farmers Creek is 
very efficient, Lake Rowlands also and Suma Park not as efficient.   
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 Demand including Northparkes mines 

Lake Rowlands 
and Chifley Dam 
are sources that 
may be able to 
supplement the 
needs of towns, 
including Cowra, 
Orange, Parkes 
and Forbes.  This 
reduces the likely 
need to provide 
lengthy pipe 
connections, with 
large energy 
needs to transfer 
water, to the 
storages of 
Wyangala and 
Burrendong.  
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A key finding of the groundwater resource assessment, set out in Appendix C, 
is that whilst Orange, Forbes and Lake Cargelligo are found to have good 
prospects, and Wellington possible prospects, each has development and 
allocation issues.  The Forbes borefield is fully allocated, Lake Cargelligo over 
allocated and Wellington is 150% over-allocated.  “Prospects” are the chance of 
locating adequate individual bore yield for town supply, ignoring competition, 
licensing, sustainable yield, the current embargo on new licences (now requiring 
Commonwealth and State consultation (NSW Government 2008)) and 
allocation issues.  These issues tend to mean that access to groundwater may 
be possible in an emergency situation, but difficult otherwise.  In assessing the 
local options, these findings have been taken into consideration.   

The outcomes of the TBL assessment of the scenarios are set out in Table 4-4. 
In addition to the nine TBL criteria, the table also highlights the Total Capital 
NPV, Annualised Total Operation, Maintenance and Depreciation (OM&D) 
costs, and Cost Effectiveness per unit improvement in reliability for each 
scenario of options. The PSC, PRG and PTC were consulted on this 
assessment. 

The assessment was aimed at identifying the most suitable long-term regional 
approach (from Scenarios 1 to 5), and also the preferred mix of local options 
(Scenario 6) to supplement gaps in the regional solution.  Towns that would 
require localised solutions were identified following iterative testing and 
comparison of the regional solutions. The needs of these towns were addressed 
through similar testing of potential local options for each specific demand node 
(from Scenarios 6a to 6s). 

The key outcomes from the TBL assessment of the scenarios are summarised 
below: 

• The Irrigation Efficiency - Shared Benefits scenario performs comparatively 
well, followed by the Recycling and Stormwater Harvesting scenario.  
However, the relative certainty of the water security improvement to be 
obtained is poor for these two scenarios compared to those including 
regional grids.  Nevertheless, an opportunity remains for the opportunistic 
adoption of a shared benefits approach between individual member 
Council’s and irrigation interests that may be identified in an Expression of 
Interest process similar to that implemented by the Commonwealth 
government. Similarly, the potential to use this option to provide for the 
environmental requirements downstream of new dams should also be 
considered in parallel to the design process of any new or augmented 
storage. 

Opportunistically, 
water security 
may be improved 
through town 
investment in 
improving 
irrigation water 
efficiency on the 
basis of a sharing 
of the resulting 
water. 

Competition, 
allocation and 
embargo issues 
mean that 
groundwater 
supplies are best 
considered an 
emergency 
source. 
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• Comparison of local scenarios identified the preferred options for a number 
of towns: 

o Chifley Dam to Oberon pipeline (Scenario 6a) is significantly 
cheaper and more cost effective than the Lithgow stormwater 
harvesting/water recycling scheme (Scenario 6b). It improves 
water security of Oberon with the potential to supplement 
supply to Lithgow.  There may also be the opportunity to 
increase the volume of water supplied to Lithgow from Clarence 
Colliery, although the potential yields from this option are 
unclear and this option was not evaluated in this report.  There 
may also be opportunities to supplement supply to power 
stations from other sources which would reduce the reliance of 
Delta Electricity on Oberon Dam and improve the security for 
both Lithgow and Oberon.  Further investigation on the Fish 
River Water Supply would be required to confirm this. 

Using Water Savings for Environmental Flows? 

The irrigation efficiency-shared benefits option involves towns and irrigation 
operations mutually agreeing to partner to help improve on-farm water use 
efficiency and then each party taking a share in the resulting water savings.   

One criticism levelled at buyback schemes, where licences are simply 
purchased by the Governments and then retired or utilised for environmental 
flows, is that they reduce the productivity of land use in the region with resulting 
flow-on effects through the local economy. 

Investments in improved efficiency have the potential to increase the land use 
productivity in the region at the same time as providing water for other uses 
such as the environment or improved urban water security.  In this study, the 
opportunities for the potential investment by urban water utilities in improving 
water efficiency has been examined, with the water savings achieved being 
shared between irrigators and water utilities.  The investing water utilities could 
then utilise the water savings directly for access to additional water, or as 
offsetting flows to make the impact of new urban water security infrastructure 
“water neutral”. 

At the current time, with a severe drought still effecting water security 
throughout the region, there is considerable uncertainty about how water 
sharing plans and entitlement regimes will function into the future.  It is beyond 
the scope of the current study to address these issues, which may not be 
resolved for many years into the future.  In this environment it is therefore not 
possible to simply outline a process for improved water security on the basis of 
simply gaining additional urban water entitlements on the basis of shared 
benefits.  Even then, unless the urban communities are on run-of river supplies, 
it is still necessary to provide infrastructure to deliver that additional water 
security. 

 As a result, it is the recommendation of this study that improvements in 
irrigation efficiency be considered primarily as an offsetting mechanism for new 
infrastructure, particularly where that infrastructure will inherently remove 
additional water from river systems. 
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o The construction of minor storages for supply of Cumnock and 
Yeoval – compared to extending a pipeline link from the CTW 
network via Manildra. Both Cumnock and Yeoval have sizeable 
catchment areas which are suitable for locating bulk water 
storages. The storage options will also include construction of a 
treatment plant to treat water for the villages. 

o Constructing off-stream storages are the preferred local options 
for river-side towns and villages compared to pipeline links and 
groundwater solutions. The local water storages should prevent 
total failure of the supply system by supplementing the 
provision to towns when water levels in the primary storage 
reach certain pump marks. This outcome applied to: 

a. Lake Cargelligo – compared to the next highest scoring 
pipeline from the Lachlan River weir pool to the town’s 
WTP, followed by the groundwater solution which is the 
most expensive local option for Lake Cargelligo.  

b. Condobolin – the off-stream storage option was the 
only local option investigated for Condobolin and 
scores favourably (0.65) against all other local options. 

o Pipeline connection from Burrendong Dam to Wellington is the 
preferred local option for Wellington over the minor off-stream 
storage. 

o Lake Rowlands connection to Orange via Millthorpe, including 
duplication of CTW’s transfer system, provides the greatest 
improvement in reliability and is the preferred long term solution 
for Orange. It is costly when considered as a standalone local 
option but will be incorporated as part of a regional network. 
The pipeline from Macquarie River off-take and groundwater 
local options can be considered as short to medium term 
solutions in the form of emergency supplies. However, as there 
is considerable uncertainty around the hydrology of both 
Orange and Molong, consideration has been given to the 
Molong-Orange connection.  At this point it is not clear the link 
is required, however it should be maintained as a potential 
option of lower priority for implementation.   

o The Lake Rowlands connection to Forbes and Parkes via 
Gooloogong, including duplication of CTW’s transfer system, as 
part of the regional network is the recommended long term 
solution. Groundwater may be an option for emergency 
supplies.  

The outcomes of the assessment provided insight into the feasibility and water 
security improvement capabilities of various regional and local solutions. The 
project team subsequently utilised this insight to develop viable region-wide 
strategies to address the water security needs of all the towns with a need for 
security improvement.  This is discussed in the next section. 
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Table 4-4: TBL Assessment Results for the Thematic Scenarios  
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20
 Scenarios with N/A marked against their “Cost Effectiveness” criterion contain options that are aimed at preventing water supply systems from being empty. This is achieved by constructing additional storages that will be used to supplement the urban demands 

when their primary storage reaches 20% capacity in the model. The trade-off between actual pump mark and storage sizes will be determined at the detailed design stage. These options do not reduce the probability of a restriction being imposed on a supply 
storage and therefore has no score on the particular criterion. 
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4.4 REGION-WIDE TOWN WATER SECURITY STRATEGIES 

The process of assessing the long-list of potential options and evaluating the 
thematic scenarios culminated in the development of six region-wide town water 
security strategies (Table 4-5). Each of the strategies addresses the long term water 
security needs of each of the towns with an identified need for water security 
improvement.  The strategies consider water requirements until the year 2059. 
Visual representations of the final strategies are presented in Appendix D. 

Table 4-5: Region-Wide Town Water Security Strategies 
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The TBL assessment approach was again utilised to evaluate the region-wide town 
water security strategies. The results are set out in Table 4-6. 

The outcomes of the TBL assessment of the region-wide strategies are summarised 
below: 

• Strategy 1, the Regional Water Grid has a negative score, indicating that it does 
not positively contribute to the achievement of the identified study objectives.  
This outcome is mainly driven by the performance of this strategy against the 
economic criteria. 

• Whilst the assessment indicates some differential between Strategy 2 and 
Strategy 3, with a higher score (a better result) for Strategy 3, neither strategies 
take into account the potential for mutual benefit to the mining sector from the 
provision of additional water demand requirements to Cadia mine.   
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• Although Strategy 2a scores marginally better, for the level of accuracy of the 
inputs to the TBL assessment, Strategies 2a and 3b are very close.  Therefore, it 
is important to consider the driving factors behind scores to understand the 
trade-offs to be encountered in decision making. 

• Both strategies have the same impact on environmental criteria 1 (protection of 
water for the environment) and environmental criteria 3 (purchase of additional 
entitlements), which relate to extractions, as the same demands are being met. 

• Strategy 3a rates better than Strategy 2a on environmental criteria 2 
(infrastructure footprint) as Strategy 2a contains the building of an augmented 
Lake Rowlands, which will have a significant footprint. 

• In terms of economic criteria, Strategy 2a performs significantly better in relation 
to the efficiency of energy usage criteria (economic criteria 2).  This is a result of 
the fact that significant energy would be required to transfer water between the 
Upper Macquarie and the Upper Lachlan valleys.  The pumping capacity 
required to transfer the water would need to overcome 180m elevation to 
transfer the water and this would consume considerable energy.  By contrast, 
Lake Rowlands is 170m higher and would be able to provide water by gravity. 

• In terms of the first and third economic criteria, the cost of water supplied, 
Strategy 3a is cheaper from a cost perspective essentially because it is 
estimated that the NPV of total costs of providing the pipeline link from Chifley 
Dam are in the order of $45m lower (base cost with no contingency allowance or 
escalation) than the costs of building the new dam. 

• In terms of the social criteria, the options perform similarly in terms of security 
improvement, but differ for the equity and acceptability and financial burden to 
households criteria.  While the provision of improved water supply security has 
benefits for the region as a whole, it is recognized that the connection of the 
Upper Macquarie to the Upper Lachlan is not socially acceptable for many of the 
members of Centroc and raises community concerns around the level of service 
they will receive. Similarly, the provision of water to mining entities is also less 
socially acceptable in some communities. 

In the end, as with any TBL assessment, the results indicate that there are trade-offs 
between the cost and infrastructure footprint (in favour of Strategy 3a) against the 
elevation and therefore energy performance of Strategy 2a.  The trade-off essentially 
comes down to the choice of a large new pipeline or an augmented dam. 

Although equally weighted here, the energy consumption associated with operating 
3a may be of greater concern considering the link between energy consumption, 
climate change and water supply security and the increasing pressure to regulate to 
minimise emissions.   

In addition, there are implementation issues associated with the transfer pipeline 
(Strategy 3a) in that new easements (not all of which are expected to be alongside 
roads) will be required whereas the pipelines required to get extra water from Lake 
Rowlands (Strategy 2a) into the system (excluding those pipes common to both 
options like the links to Orange and Forbes) would be aligned with existing 
easements.  

Strategy 4 is essentially the integration of Strategy 2a and 3a.  This strategy was 
prepared in anticipation of the impact of climate change on demand, supply and 
overall water security.  This is discussed in the next section. 
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Table 4-6: TBL Assessment Results for the Region-Wide Strategies   
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4.5 SENSITIVITY ANALYSIS 

The long-term and strategic nature of this study means that there are elements of 
uncertainty that may influence the water security outcomes modelled and/or the 
selection of the preferred final strategy. These sources of uncertainty include: 

• The potential impact of climate change on temperatures, 
rainfall and runoff may impact on the nature of water 
demand and water availability.  Climate change is viewed 
as a significant risk to water resource security and is a 
required element of consideration for urban water planning 
consistent with the Federal Government National Water 
Initiative (see Appendix E); 

• The trend of the costs of energy increasing over time may impact on the 
expected capital and operating costs; 

• The potential impact of higher levels of population growth (ie, growth at levels 
greater than the adopted WRI Scenario C for Centroc) driving greater levels of 
town water demand; 

• Potential variations in the cost estimates of key infrastructure elements. 

• The potential need for the strategy to be flexible enough able to accommodate 
the water needs associated with other sectors, particularly mining, that are likely 
to arise in the Centroc region. 

Sensitivity analyses of the above factors were conducted to investigate their impacts 
on the modelling outcomes on the preferred strategy.  The details of this assessment 
are set out in Appendix D.  

Key findings of the sensitivity analysis are set out in the following sections. 

4.5.1 CLIMATE CHANGE 

Climate change is expected to increase temperatures and reduce runoff.  Similarly, 
town water supply demands are expected to increase in response to climate change.  
In this situation, to meet the water security improvement requirements of towns, the 
interconnection of the Upper Macquarie town supplies and those of the Upper 
Lachlan may need to be considered as an additional element of the region-wide 
strategy.   More details on this assessment are available in Appendix C. 

At this point, the connection provided by the Chifley-CTW via Blayney Pipeline is the 
recommended approach should it be required under climate change.  This link would 
increase the supply security of both the Chifley and Lake Rowlands systems by 
creating the opportunity to transfer water in both directions in times of need.  
However, in the event of an emergency situation in Orange, it may be necessary to 
put in place the pipeline connection between Orange and the Macquarie River.  This 
may provide an opportunity for an alternative (or additional) pipeline connection as 
part of the regional scheme following along the Macquarie River. 

4.5.2 ENERGY COSTS 

The increase in energy costs, whilst considerably small relative to the capital costs 
and not uniform across the region-wide strategies, can potentially be significant 
enough to result in the choice of an alternative strategy. Analysis was conducted on 
average energy increases of 25%, 50% and 100% over the forecast horizon. 
Outcomes of the analysis are set out in Table D-10 below.  

Strategy F3a is less energy efficient and therefore its scores progressively dropped 
in response to increases in energy costs. Strategy F2a is more energy efficient and 
this is reflected in its ranking under this sensitivity test.  

.

To manage the risk 
associated with 
climate change, a 
link between the 
Upper Macquarie 
and the Upper 
Lachlan may be 
warranted. 
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Table 4-7: Impact of Energy Cost Increases on Annual OM&D Costs and TBL Assessment 
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4.5.3 POPULATION 

Bathurst has completed an Integrated Water Cycle Management Strategy which 
assumed higher levels of growth than utilised in this region-wide study which 
adopted the Centroc Board resolved growth forecasts for the region.   

Modelling as part of the Bathurst IWCM, which allowed for a population of some 
22,000 more people by 2059, demonstrated that this supply remains secure.  It is 
recognised that the community of Bathurst have made an investment in the security 
of their water supply and there is a community expectation that a high level of 
service be maintained.  Any sharing of this security would need to recoup the 
investment and have to maintain the surety of the supply to Bathurst and not 
jeopardise the security of this supply. 

Sensitivity testing of the connection between the Upper Macquarie and the Upper 
Lachlan, sourced from Chifley Dam Bathurst, was conducted as part of this study.  
The assessment suggests that this source would be less able to meet the 
supplementary demands of the towns to be connected under Strategy 3a if higher 
than anticipated growth rates occur.  It should be noted however, that the growth 
expectations of Bathurst significantly exceed those predicted by the NSW 
Department of Planning and Local Government. 

Sensitivity testing was also carried out on Strategy 2a to test the ability of this 
strategy to support a higher level of growth than anticipated (ie, to mimic a situation 
closer to the WRI B forecast).  The testing indicated, that whilst restrictions may be 
in place more often, this strategy is still able to deliver considerable security 
improvement with the greater population. 

4.5.4 KEY INFRASTRUCTURE COSTS 

The cost estimates provided in this report are suitable for strategic planning 
purposes only.  One of the key areas of uncertainty in the cost estimates, which is 
difficult to account for at the strategic planning level, are the costs associated with 
dam construction.   

The costs used in the TBL assessment were derived from a survey of industry data 
for a wide variety of dam types.  They were not tailored specifically for conditions at 
the site of the proposed Lake Rowlands augmentation.  CTW provided data which 
indicates that site specific cost estimates for the upgrade are in the vicinity of $45 
million capital ($2006, GHD, 2006). 

As illustrated in Table 4-8, this cost difference has a significant impact on the TBL 
results, favouring options including the augmentation of Lake Rowlands. 
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Table 4-8: TBL Assessment Results for the Region-Wide Strategies – Sensitivity to Lower Lake Rowlands Augmentation Cost  
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4.5.5 MINING 

Accurate forecasts of mining water demand over time are commercially sensitive 
and difficult to make due to the exploratory nature of mine development.  

During the course of the study, a number of potential future demands in the mining 
sector were identified through discussions with the mining representatives on the 
PRG, the Department of Minerals and mining entities in the region.  The volume of 
these potential demands was estimated on the basis of discussions with the existing 
and future mining operators in the region.  These additional demands and their 
approximate locations are outlined in Table 4-9. 

Table 4-9: Additional Mining Demands in CENTROC Supply Area 

APPROXIMATE 
LOCATION 

ANNUAL 
DEMAND (ML) 

DAILY 
DEMAND (ML) 

SUPPLY LOCATION 

Orange 15,000 40 Regional water network 
(Lake Rowlands) 

Parkes 4,200 12 Regional water network 
(Parkes) 

Blayney 3,600 10 Regional water network 
(Lake Rowlands) 

Molong 3,000 8 Regional water network 
(Lake Rowlands) 

Under the current climate regime, connection to an augmented Lake Rowlands 
(Strategy 2a) will meet the needs of an additional 10 ML demand in proximity to the 
existing CTW system.   

The WATHNET model for the core supply system for Strategy 4 (augmented Lake 
Rowlands plus connection of Chifley Dam) was run, with supply to the core regional 
network supplying water to: 

• Bathurst 

• Oberon; 

• Lithgow; 

• Existing Central Tablelands System; 

• Orange; 

• Molong; 

• Cowra; and 

• Parkes. 

Water was firstly provided by Lake Rowlands and then by Chifley Dam in the event 
that Lake Rowlands water was not available.  Mining demands were assumed to be 
unrestricted.  The results of the analysis (Table 4-10) suggest that: 

1. In the event that the additional mining demands materialised, and 
augmented Lake Rowlands would have insufficient water without connection 
to Chifley Dam or some other source; 
 

2. Without a restriction regime on mining operations, there is a significant risk 
of supply failure – even with Chifley Dam connected to the supply. 



CENTROC WATER SECURITY STUDY 

COMPONENT 2: OPTIONS PAPER FINAL 

29 OCT 2009 

BUILDING A BETTER WORLD 44 w ww. m w hglob al . c om  

In conclusion: 

1. If Chifley Dam were not available to supplement supply from Lake 
Rowlands, and to help avoid the supply risk failure, additional mining 
demands would need to be met from either increasing the planned size of 
the amplification of Lake Rowlands21 or by supply from the major dams 
(Wyangala or Burrendong).  This would also impact on the sizing (and 
therefore costs) of the raw water transfer network; 
 

2. Mining demands would require an agreed water restriction and supply 
regime that would balance the benefits of continued operation with the need 
to maintain water security. 

Table 4-10: Impact of Additional Mining Demands on Supply Security for 
Strategy 4 – Augmented Lake Rowlands and Chifley Dam Regional Supply 
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Financial commitment would need to be sought from the mining sector prior to 
investment in larger assets and this assessment does not consider the need for the 
mining sector to acquire additional water allocations.  

 

                                                   
21

 It is important to note that the size of the Lake Rowlands source has not been optimised as part of this 
study and therefore, if the additional mining demands were confirmed, it may be worth looking at the 
optimal size of this storage. 
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5. RECOMMENDATIONS 

As a result of the assessment documented in the previous sections, this section of 
the report sets out the key recommendations of this study. 

5.1 REGION-WIDE STRATEGY 

The recommended region-wide town water security strategy is F2a: Lake Rowlands 
Regional Network + Local Options + Cadia Hill (Figure 5).  

Table 5-1 sets out the detailed elements of the strategy including recommended 
approaches to implementation and an indication of timing.  The implementation of 
these actions is in addition to: 

• The ongoing management and maintenance of the existing water supplies of 
each town; 

• The ongoing implementation of the best-practice demand management 
programs of each council; and  

• The ongoing development and implementation of the existing Integrated 
Water Cycle Management Strategies completed by a number of the member 
council’s including Bathurst, CTW, Orange and Parkes. 

As the augmentation of Lake Rowlands is a key recommendation to improve 
security, it is a high priority action and approvals, planning, and design phases for 
this element needs to commence and continue as an immediate priority.  It is 
anticipated that the augmentation of Lake Rowlands, and the subsequent time for 
the storage to fill, will be the elements of the strategy which have the longest 
implementation timeframes.  The approval and design (3-4 years)22 and delivery (4-5 
years23) of a new storage generally take between 7-10 years.  Additional time would 
need to be allowed for the dam to fill and therefore become fully operational.   

As a result, there will be a need for interim measures that are consistent with the 
overall strategy to be put in place.  These are discussed in Section 5.2.   

Implementation of the entire strategy, using a specialist program management and 
delivery approach, is worth considering.  This will ensure consistency of outcomes, 
delivery of all key elements to time imperatives and, as a comprehensive united front 
to implementation, may also support access to funds. 

 

                                                   
22

 Recent approval timeframes:  

4 years Nathan Dam, Queensland, 1,000,000 ML capacity. Controlled Action under EPBC Act 

3 years Traveston Crossing, Queensland 70,000 ML/a. Controlled Action under EPBC Act 

3 years Wyaralong Dam, 21,000 ML/a. Controlled Action under EPBC Act 

3 years Tilgera Dam Hunter Water 450-gigalitre dam.  Part 3A of the Environmental Planning and 
Assessment Act 1979.  Controlled Action under EPBC Act 

It should be noted that the dams above have required both state and federal approvals.  The approval 
path for the Lake Rowlands Augmentation has not been assessed.  This information is provided for 
indication purposes only.  The State Environmental Planning Policy (Infrastructure) 2007 outlines the 
approval process and assessment requirements for infrastructure proposals water supply systems.  In 
addition, State Environmental Planning Policy (Major Projects) 2005 also covers water treatment 
infrastructure of capital investment value of more than $30 million for drinking water.  The Minister can 
declare critical infrastructure in certain circumstances in which case the Part 3A approval process is 
required.  This has only happened in limited circumstances including the Kurnell desalination plant. 

23
 The construction period or time to build the dam usually takes from 4 to 5 years and sometimes as long 

as 7 to 10 years for very large multi purpose dam projects (ICOLD, 2007). 
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What is the Recommended Region-Wide Strategy? 

The recommended strategy includes provision of the supplementary water 
requirements of the towns of Cowra, Forbes, Orange, Parkes and Young through 
connection to the Central Tablelands Water system (which will need some 
amplification) and the augmentation of Lake Rowlands to a capacity of 26,500 ML 
(See Figure 5 on following page).  The augmented Lake Rowlands will also be able 
to meet up to 10 ML/d of demand at Cadia Hill. 

Pipeline connection between Bathurst and Oberon is also recommended as this will 
provide supplementary water for Oberon and reduce pressure on the Fish River 
Water Supply, improving outcomes for Lithgow as a result.  Pipelines from the 
storages of Burrendong and Chifley dams to Wellington and Bathurst respectively 
are recommended to save water lost in the delivery of these supplies through river 
channels.  In addition, a series of local solutions, including new minor storages at 
Cumnock, Condobolin, Lake Cargelligo and Yeoval are recommended.   

Whilst it may take up to 10 years before the augmented Lake Rowlands will be 
completed and then time to fill to be fully operational, other elements of the strategy 
can be advanced quickly.  Priority elements include the connection between Bathurst 
and Oberon, the provision of a Lachlan River connection to Lake Cargelligo and the 
connection between CTW and Cowra which is already in planning as well as the 
storages for Cumnock, Condobolin, Lake Cargelligo and Yeoval.  The region-wide 
strategy includes: 

• Lake Rowlands Augmentation (start approvals and planning as a priority); 

• Lake Rowlands-Millthorpe Pipeline (CTW Trunk Mains D and F duplication);
24

 

• CTW-Orange Pipeline via Millthorpe; 

• Lake Rowlands to Gooloogong Pipeline (CTW Trunk Mains P and C duplication); 

• Gooloogong-Forbes Pipeline (including connection to Parkes); 

• Woodstock-Cowra Pipeline (presently in planning); 

• Orange-Molong Creek Dam pipeline (lower priority action resulting from the level 
of surety around the security of Molong.  There is an existing pipeline from 
Molong Creek Dam to connect into); 

• New minor storage and water treatment facilities at Cumnock; 

• New minor storage and water treatment facilities at Yeoval; 

• New minor storage at Condobolin (off-stream from Lachlan River); 

• New pipeline replacing existing channel and minor storage at Lake Cargelligo; 

• Burrendong-Wellington Pipeline; 

• Chifley-Bathurst Pipeline; 

• Chifley-Oberon Pipeline; and 

• Belubula Creek-Cadia Hill pipeline (already available). 

The strategy is underpinned by the recommended comprehensive, region-wide, 
demand management program. 

                                                   
24

 It has been assumed that all duplicated lines associated with the regional network carry raw water.  The 
costs of additional treatment have not been estimated as these are sunk costs given the utilities would 
need to provide this capacity to meet growth irrespective of the choice of strategy. There may be benefits 
of centralising additional water treatment requirements, but this would require further examination. 
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Figure 5: Preferred Region-Wide Strategy F2a – Lake Rowlands Regional Network + Local Options + Cadia Hill 
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Table 5-1: Timing and Implementation of the Preferred Region-Wide Strategy 
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 The costs prepared for this study are strategic planning level estimates only.  They are derived from the NSW Reference Rates DWE 2007.  During concept and detailed design phases, more work would be done to establish exact size and material type etc of infrastructure including pipelines 
and storages.  This would change these estimates.  For budgeting purposes, it is appropriate to recognise that potentially significant change in these costs may be realised during concept, detailed design and delivery processes.  A contingency of 35% has been applied to the cost estimates in 
this table. 
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5.2 MANAGING RISK AND OPPORTUNITY IN IMPLEMENTING THE STRATEGY 

Table 5-2 identifies and recommends management actions for a number of the implementation risks and opportunities associated with the preferred strategy. 

Table 5-2: Strategy Implementation Risk Management 
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Ensuring the Best Use of Water 

At a State and Commonwealth level, the development and expansion of water 
markets and trading across and between catchments and states has been 
encouraged to improve the management of water.  This has involved 
developing: 

• Clear rules for trading; 

• Water accounting arrangements; 

• Pricing based on the recovery of full cost; 

• Mechanisms for the provision of environmental flows; and  

• Mechanisms for returning allocation to sustainable levels. 

Water trading allows the available water resource to move to the highest value 
uses.  Full cost recovery pricing ensures that clear price signals are sent to all 
water users to make sure they are efficient. 

Over the past 10 years, water sharing plans have been developed by the States 
to improve the use of water.  These plans set an access regime for bulk water 
sources.  For those waterways within the Murray Darling Basin, these plans are 
now being reconsidered in the light of the overall Basin Plan and the need to 
address over-allocation issues across the Basin. 

The right to access and use water, and to construct water management works, 
is granted by the State Government as a licence or approval.  A water access 
licence defines a limited property right to access a share of the bulk water 
available in a particular water source.   

To implement this strategy, Local Water Utilities and other water users such as 
the mining sector will need to obtain relevant licences and approvals for water 
access and use. 

To be compliant with NSW government best-practice management guidelines 
for water utilities, which are designed to ensure the efficient and effective 
management of urban water services, full-cost recovery tariffs will need to be 
put in place to recoup the costs associated with the provision of this strategy. 

Best-practice management emphases the importance on usage based pricing.  
This pricing sends clear messages to customers who can choose to consume 
less in order to save money on their water bills.  Best-practice water supply 
pricing requires that the usage charge recover those costs that vary with 
demand in the long-term through a usage charge. These costs should include 
licence and extraction fees from external regulatory agencies as well as 
treatment and transfer costs.  In NSW, it is a requirement that residential water 
usage charges be set to recover at least 75% of residential revenue to 
encourage efficient use of environmental and financial resources. 

From the 2007-08 NSW Water Utility Performance Summary the Centroc group 
of utilities had a mean average water revenue per connection of $574 compared 
with all of the NSW utilities of $535. If the Centroc average were increased by 
the 25% expected increases in water revenues required to fund the strategy, it 
would imply water revenues per connection of $717, a number well within the 
range for NSW utilities from $1,250 to $273.  

It would not be appropriate to place too much weight on this comparison as it is 
not related to any performance benchmarks or the structure of charges.  
Similarly, the 25% is a scheme-wide average.  Actual bills would need to 
capture user-pays principles which ensure those benefiting from the services 
pay for the service improvement.  Detailed financial modelling and assessment 
would be required to determine the typical residential bills to be paid by 
customer. 
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The costs per kL represented in this report are not usage charges to customers, 
but rather, the costs associated with the capital investment and operation of 
each individual infrastructure option or scheme. 

5.3 MANAGEMENT ARRANGEMENTS 

The definition of appropriate management and institutional arrangements for the 
long-term sustainable delivery of water supply to the Centroc region will be an 
important aspect to the successful implementation of this strategy. 

5.3.1 ORGANISATIONAL STRUCTURE 

The Centroc policy position supports the independence of members and trades 
on the benefits of cooperation.  The effectiveness of that cooperation is 
highlighted by the ability of the regional organisation to participate in, and 
govern the delivery of, this study.   

However, State and Federal policy regarding management arrangements 
advocates reform of the involvement of local government in the provision of 
water supply and sewerage services to varying degrees to achieve greater 
effectiveness and efficiency. More advice regarding State and Federal Policy 
can be found in Appendix E. 

A summary of the organisational structures currently in operation in Australia is 
set out in Table 5-3.  In general, corporation models, be they local or state 
owned, predominate.  Similarly, with the exception of Tasmania and NSW, the 
role of local government in the provision of these services has diminished in 
recent years. 

Table 5-3: Summary of Water Utility Structure in Australia (NSW 
Government, 2008) 
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Table 5-4 sets out some of the issues that have been raised by stakeholders for 
consideration in the development of appropriate management arrangements 
considering the strengths, weaknesses, opportunities and risks to local 
government developing management arrangements for water supply in Central 
NSW. 

Table 5-4: Strengths, Weaknesses, Opportunities and Risks 
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The following are considerations for management as a result of the outcomes of 
this study:  

• Where policy options can be managed by either a regional or local 
approach, a regional approach offers a better fit with the direction of the 
State government as well as potentially offering economies of scale. 

• Regarding infrastructure options, the interconnection of supplies, and the 
need to deliver a significant program of capital works effectively and 
efficiently, may be a relevant consideration in developing future water 
management structures.    
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Table 5-5 summarises the options for organisational structure which have been 
contemplated in NSW.  These generally capture the organisational 
arrangements which could be considered for implementation in the Centroc 
region.  Importantly however, the inquiry supported only the following options: 
binding alliance; council-owned regional water corporation; and current 
arrangements for certain existing general purpose councils and county councils.  
However, the inquiry noted that the county council model should only be 
considered for future aggregations if it is the preferred model of all constituent 
councils and that it can be demonstrated that the impacts on councils’ viability, 
economies of scope, employment and local communities can be adequately 
managed. 

Table 5-5: Summary of Options for Organisational Structure (NSW 
Government, 2008) 
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It is recommended that the State be provided advice regarding the 
recommendations of this report for consideration in their current determination 
of the way forward for water utilities management in Central NSW.  

5.3.2 FUNDING OPPORTUNITIES 

A key aspect of the implementation of the recommendations of this study is the 
identification of funding sources. Whilst the utilities involved have a 
responsibility to ensure full-cost recovery of service provision, support for the 
implementation of the strategy may potentially be gained from the funding 
sources summarised in Table 5-6.  A detailed assessment of these sources is 
not contained here.  It is the responsibility of the utilities (and their nominated 
associations such as Centroc) to identify and pursue funding opportunities. 

Table 5-6: Summary of Funding Opportunities 
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APPENDIX A 

STAKEHOLDER ENGAGEMENT 
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APPENDIX B 

DEMAND ANALYSIS AND FORECASTING 
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APPENDIX C 

WATER SECURITY MODELLING 
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WATER MANAGEMENT STRUCTURES 

 

 




