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Executive Summary
This report documents the methodology, results and 
recommendations of the investigation of the potential 
of additional storage for water security purposes in the 
Lachlan Valley to provide improved water security for 
the central west region of NSW.  The study identified and 
assessed the potential considering economic, social and 
environmental outcomes. 

The investigation concludes that there are four dam sites 
of potential, which, in order of preference are; Cranky 
Rock, Abercrombie, The Needles and raising the existing 
Wyangala Dam. It recommends next step of investigation 
focussed in the vicinity of Cranky Rock.

Background
Storage options to improve water supply security in the 
Lachlan Valley have been considered many times over 
the last century.  In the grip of the Millennium Drought, 
various studies were completed that identified the need 
for additional storage.  However, most were focussed on 
single purpose solutions (e.g. town water supply) rather 
than a comprehensive review of all options providing the 
potential for multi-purpose solutions.

The NSW 2014-15 Budget announced the funding of 
scoping and feasibility studies, including environmental, 
geotechnical and preliminary design work, for the 
construction of a new dam on the Belubula River.  
Subsequently, the NSW Government commissioned Water 
NSW to undertake an investigation into potential storages 
in the Lachlan Valley, including the Belubula River.  

This document is a report to the NSW Government on 
that investigation.

Objectives

The objectives of this investigation were to undertake:
• A desktop assessment of identified storage options 

against technical, economic, social and environmental 
objectives.  

• Consultation with key stakeholders to document 
views on the water security problem and the 
appropriateness of the various potential storage 
options.

• Reporting of the outcomes of the above including 
identifying a preferred option if conclusive, or other 
recommendations as appropriate.

Process

This investigation was undertaken in a series of key 
steps:
1. Problem definition: what is the water security 

problem in the Lachlan Valley?
2. Evaluation framework: how will options be compared 

to identify a preferred option? What is a must have?  
What is a desirable outcome?

3. Potential solutions: what are all the possible storage 
locations (this is known as the ‘long-list’ of options)?

4. Apply the mandatory criteria: test the long-list 
against must have requirements to develop a short-
list.

5. Apply the desirable criteria: investigation of the 
economic, social and environmental implications of 
each site on the short-list to compare the options.
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6. Identify the preferred option(s): rank the options 
and assess their implementation risks to identify the 
preferred option(s).

7. Identify the next steps: set out the actions required 
to progress the preferred option(s).

The investigation process was supported by consultation 
with key stakeholders.

Consultation
The purpose of the consultation process undertaken as 
part of this study was to seek key stakeholder feedback 
on the water security problem within the Lachlan 
Valley and the potential storage options to address 
this problem. The consultation outcomes have been 
considered in making the recommendations in this report 
and are documented to assist the NSW Government in 
understanding the various perspectives on the options.
Key stakeholders included:
• Belubula Landholders Association 
• Central NSW Councils
• NSW and Federal government agencies
• Lachlan Riverine Working Group
• Lachlan Valley Water
• Lake Cargelligo community
• Potentially impacted landholders near The Needles
• Speleological interests (Orange Speleological Society, 

Australian Speleological Federation)
• Water NSW Lachlan Customer Service Committee
• Wiradjuri land council region (Cowra)

The Water Security Issue
Lack of water security for both current and planned future 
consumptive users sourcing water from the Lachlan 
Valley is limiting economic growth.  Market information 
and stakeholder feedback provide the following evidence 
of the issue:
• Severe restrictions have been in place on town water 

use during drought
• History of long periods of low or no general security 

agricultural water availability and high security water 
has been restricted 

• Depression of agricultural economy of the region 
as evidenced in the trading of licences and lack of 
investment

• Limitations on potential of mining industry in the 
region

• Consumptive extraction licences have been purchased 
to protect water for the environment, reducing the 
water available for consumptive water users.

Options
Fifteen options for storage locations were identified 
through a process of reviewing previous studies of the 
valley, examining the topography and consulting with 
stakeholders. These 15 storage options are referred to 
as the long-list of options for this investigation.  Options 
included new dam sites as well as the potential raising 
(augmentation) of the existing Wyangala and Carcoar 
dams.  Options were identified on watercourses including 
the Abercrombie River, the Belubula River, the Boorowa 
River, Boree Creek, Mandagery Creek and the Lachlan 
River itself.
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Assessment
The 15 storage options were assessed against three 
mandatory criteria:
• Technical feasibility: primarily in relation to 

engineering constructability, but also preliminary 
consideration of cost-effectiveness

• Level of security: an assessment of the likely yield 
from each dam

• Consistency with the Basin Plan: all options must 
be consistent with the sustainable diversion limits set 
in this Federal water sharing plan

Application of the mandatory criteria to the long-list of 
options produced the shortlist set out in the table below.
Further detailed assessment of the short-listed options 
was then undertaken in order to consider the relative 
social, economic and environmental impacts and benefits 
of the options.  These desirable criteria were:
• Environmental sustainability: minimise 

environmental impacts. This was assessed by review 
of relevant environmental legislation, regulation  
and policy.

• Maximise cost-effective renewable energy 
opportunities: this was assessed by engineering 
assessment of the feasibility of hydro-electricity at 
each site.

• Have regard to the interest of the community: 
stakeholder opinion of options.  This was assessed 
based on feedback from key stakeholders.

• Operational capability to mitigate flooding: this 
was assessed by considering the potential of storage 
to reduce the impact of flooding on towns and 
economic activity downstream of the storage sites.

• Compatibility of options with Water NSW 
operational capability.

• Compatibility of options with Water NSW 
strategic plans.

• Security/predictability of Water NSW revenue 
stream.

• Maximise the net worth of the State’s 
investment: economic benefit derived from security 
improvement.  This was assessed by desktop 
consideration of what various customers have 
historically paid for water security improvements.  
This was not a detailed a willingness to pay study or 
economic analysis. 

• Water security improvement:  This was assessed 
through hydrologic modelling of the options to 
determine the relative security improvement offered 
by each site.

• Cost-effectiveness: relative option cost 
performance.  This was assessed through engineering 
cost estimation of the relative differences in the 
costs associated with each storage option.  The cost 
estimates are only of comparative costs, not total 
investment that would need to be made in order to 
provide storage in any location.

The criteria were weighted by the project team.  Some 
stakeholder input was also provided on appropriate 
weightings.  The criteria weightings were examined to 
see if different weightings produced different rankings of 
storage options (sensitivity tested), but the results were 
largely insensitive to different weightings.

Multi-criteria assessments such as this are only 
appropriate to help understand the relative performance 
of options and the trade-offs between criteria to assist 
decision-makers.  The relative performance of shortlisted 
storage options is set out in the figure below.

Site Screen Against Mandatory Criteria Shortlist

Abercrombie Meets mandatory criteria. Up to 700 GL potential storage. Yes

Battery Hill Meets mandatory criteria. Up to 400 GL potential storage. Yes

Cranky Rock Option 1 and 2 
(also known as Pride of Oak)

Meets mandatory criteria. Up to 700 GL potential storage. Yes

Narrawa Meets mandatory criteria. Up to 1,000 GL potential storage. Yes

Needles Gap Meets mandatory criteria. Up to 700 GL potential storage. Yes

Wyangala Dam Raise Meets mandatory criteria. Up to 780 GL additional storage. Yes

Badgery Impacts operation of Wyangala Dam No

Carcoar Dam Raise Small security improvement No

Cudal Small security improvement No

Harry Dart (also known as Roaring Rock) Small security improvement No

Hillandale Significantly higher costs for the security improvement than other options No

Junction Reefs Option 1 and 2 Higher cost for smaller security improvement No

Murga Small security improvement No
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The assessment highlights the following:
• Four of the storage options (Cranky Rock, 

Abercrombie, The Needles and Wyangala raise) 
perform similarly in relation to cost-effectiveness and 
potential water security improvement.

• If it is assumed that there is greater economic benefit 
from increased security to towns, then the options 
in the Belubula (Cranky Rock and The Needles) are 
marginally preferable.

• As avoiding the potential impact on the known extent 
of Cliefden Caves is potentially achieved by the 
Cranky Rock option, but not The Needles, this option 
performs slightly better.

• The Belubula options, combined with the existing 
Carcoar dam, have the potential to allow for 
improved water security to the towns of the Central 
Tablelands.

Conclusions include:
• Battery Hill Dam and Narrawa Dam can be excluded 

from further consideration as there are better 
performing storage options. 

• There is potential for storage to improve water 
security in the Belubula River. The Cranky Rock dam 
sites may be marginally preferred to The Needles site 
in that it has the potential to avoid the impact on the 
known extent of Cliefden Caves, but it is likely to be 
more expensive. 

• There is potential for storage to improve water 
security in the Wyangala catchments. The 
Abercrombie dam site may be marginally preferred to 
raising Wyangala as this site is a more efficient dam 
location from an evaporation perspective. 

However, the risks associated with each of these four 
options vary considerably and cannot be quantified 
through desktop analysis of the sites. Key risks for 
consideration include: 
•  The potential foundation and storage integrity 

issues associated with the geology of the Belubula 

River options, in particular, The Needles. To better 
understand this risk, in-situ investigations would be 
required for the two Belubula River options. 

•  Certainty around the environmental, recreational 
and scientific values of the sites, in particular, the 
Cliefden Caves. To better understand this risk, 
environmental assessments would be required in 
conjunction with the in-situ investigations. 

As a result of these risks, it is prudent to continue to 
consider Abercrombie dam as this would be the next best 
performing option if the risks above materialise. 
There are also potential benefits additional to water 
security associated with raising Wyangala dam as 
this dam is currently subject to dam safety upgrade 
requirements. It may be more economically efficient 
to align investments to solve multiple issues. To better 
understand this potential benefit, the raising of Wyangala 
dam should be considered as a comparison case in any 
subsequent cost-benefit analysis. 
As the analysis also highlights that the options perform 
similarly on many technical aspects, it is appropriate to 
consider broader public consultation as part of the next 
stages of the project to better understand community 
values and support. 
Given the ability of options in the Belubula to improve 
water security for towns and other extractive water uses 
and the engineering risks and environmental concerns 
associated with The Needles, next stages of investigation 
should consider Cranky Rock as first priority. 

Recommendations 
The following recommendations are made in relation to 
next phases of planning: 
•  Progress with in-field investigations in the 

vicinity of Cranky Rock. Investigations should focus 
on establishing the potential foundation and storage 
integrity risks. 

•  Undertake a cost-benefit analysis to determine 
the economic value of the investment in water 
security improvement in the region. 
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